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GROUP DECISION MAKING AND PROBLEM SOLVING
THROUGH CCMPUTERIZED CONFERENCING
by
Peter & Trudy Johnson-Lenz and Julian Scher

Group communlcatlcn through the medlum of computerlzed conferencing can be
enhanced by - binks apa" the course
of the discussion. People using a computerized conferenczng system enter
messages, conference comments, or other responses into the system at their own
convenience, at different times or locations. Without some guldance or other
structuring mechanisms, it is quite possible for a group's conversation to

‘become disorganized. Research indicates that strong leadership is essentdal 1o

a successful computerized conference, %o keep the discussion focused, to call hﬁ“

for votes or other kinds of feedback exercises, to mediate disputes, and so cn
[11. Copputer-software tools included in the conferencing system can furthe
augment group problem-sclving and decision-~-making activities by making exPli;E%
the convergent and divergent points of view within the group.

A basic computerized conferencing system includes facilities for sending
and receiving messages, conducting on-going conferences, and text editing. To
provide structurss for group communication beyond free-form, asynchronous
conferencing (adding and retrieving items to an on-going conference transceript
at times of the participants' choosing), two additional features are desirable:
(1) a high level programming language in which tailored control programs can be
geasily and rapidly written, and (2) direct interfaces with other computer
aystems and networks for access Lo remote data bases and computing power. The
capacity for writing control programs in such a multi-computer environment
allows users.to create independent software "entitles™ in the conferencing
system to perform a wide variely of tasks automatically, such as searching a
remote data base, interviewing other conferees and processing the answers,
managing a voting exercise with feedback of the results, or otherwise
structuring a group's communication.

Think of an enhanced, flexible conferencing system as a computer-based
rescurce center where individuals can come and go for meetings st their
convenience, and where many kinds of information, group process zids, or
feedback processes are available to the group at the touch of the terminal
keyboard. Such a rich information environment provides the group with an
unparalleled opportunity to work together to golve problems and make
decigions--~with the added advantage of a complete written transcript always
available for reference. -Computerized conferencing can be used by on~going

“task groups as well as by groups meeting for a short pericd of time without a

specific problem to solve. Different structuripg tools are appropriate for
different lkinds of groups and provide varying degrees of management.

Zventually computerized conferencing systems should provide users with a
library of structuring tools, just as mathematical and statistical packages are
inciuded in many general data processing systems.

GROUP PROCESS AIDS

Group process aids designed for use in face«to«face setiings can be
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other points of view in planning exercises and problem seclving.

Clearly, many group exercises thalt are currently used in face-to=face
settings can be adapted for use in computerized conferencing. In addition, new
tools can be developed to take advantage of this new medium. For example, any
kind of exercise that includes events or actions which occur only if certain
things happen would work well in a computerized conferencing environment,

_These might include models with which participants interact, questionnaires

which have branches (e.g., if the answer is "yes," go to question 15}, or a
simulation game with "surprise" events. As groups gain more experience in
using this communications medium for decision making and preblem solving, many
new structuring tools unique to computerized conferencing will be designed,
developed, tested, and improved.

GROUP VOTING AND FEEDBACK PROCESSES

Furthermore, computerized conferencing can support variocus kinds of
feedback processes for groups. For example, a simple voting procedure is
inejuded in the EIES computerized conferencing system to allow participants to
vote on conference comments on a number of different scales: importance,
desirability, agreement, pertinence, probability, feasibility, and so on. In
addition, voting routines also could be used to help a group direct its own
agenda; come to consensus on an issue, problem, or solution; identify divergent
points of view; or to collect other types of opinions from participants and

display the results. By answering questions about the flow of the discussion,

the group can express its preferences ("gontinue on this topie," "switch to

.. something else," "call for the question,"™ etc.) and keep the conference on
“track. It is often difficult to give feedback to a face~to~face group about

its discussion or the flow of its decision-making process, The interactive
quality and computing power of computerized conferencing make such feedback
processes easy.

ON-LINE QUESTIONNAIRES

On-line interactive guestionnaires provide a convenient method of data
collection. Individuals may respond to the gquesticonnsire at their convenience,
rather than having to schedule an interview, and the information collected may
be processed by the computer immediately and/or at some future time, 80 no
coding or keypunching is neceasary. - On-line questionnaires can be used to
gollect opinion data, which can then be analyzed to give the group feedback
about various points of view within the group and the differences among them.
Data about the participants and their relationships to each other

- {"who-knows-whom" mocial network data) can also be collected. This data on the

structure of the group may be used by a facilitator or the group itselfl to
understand and increase the flow of communication and information within the
group. Such on-iine interviews reduce the problems of interviewer error and
allow for complex questioning strategies that include branches or "nested"”
questions. Furthermore, the answers can be checked and verified during the
interview. Johnson-Lenz has developed an interactive questionnaire and a
aspecial voting routine for EIES participants, using the flexible EIES procedure
language provided for writing such.control preograms.

-~
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Through interfaces to other computers or intelligent terminals, many
information resources become available to those meeting through computerized
conferencing. Interactive computer graphics become available when intelligent
and/or graphics terminals are used by participants. On-line simulation games,
collaborative design tasks, planning exercises, and other visual activities can
be greatly enhanced by moving, color graphics and a common visual Yspace®
within which participants can interact,

Data bases may be searched and the results entered intc the conference.

By including a microprocessor as part of the conferencing system, such searches
can be undertaken automatically. The microprocessor can "dial up" another
computer system, do the search, and deposit the results in a message or
conference. Similarly, data cocllected about participants' points of view or
preferences or about social network ties can be analyzed o
and the results entered into the conferencing system, again automatically.
With these interfacez, the conferencing system can be linked to other
conferencing systems, networks, or computer systems.

COMMUNITY ACCESS

Imagine a series of computerized conferencing systems that operate at
varicus levels of recursion, starting with a "local" level (neighborhood; task
force; commitiee; ete.), and going up to ever-larger or nore compiex groups
(eity, state, region; committee of committee leaders, committee of the whols;
governing board; ete.). For example, a neighborhood group could have ifs own
conference cn relevant local issues and then relay its conclusions to an
on-going conference of neighborhcod leaders or city officials. The city level
conclusicons or policies could be entered into the ccunty conference, -and if
there were any questions or further discussion needed about specific
neighborhood issues, the neighborhood conference could be asked for
elarification. Groups would be able to interact with other groups, as desired,
before making any final decisions. And all this can take place without leaving
one's home, office, or other place where he or she uses a terminal.

Community centers or other places where people congregate, equipped with
terminals, could give citizens acce=zs to computerized conferencing and group
decision-making tools, so that they could participate in more of the decisions
which affect them«-fif the decision makers were willing to allow such

participatioh:)

CORCLUSION

There has been little experimentation to date with the design and
evaluation of computerized conferencing software for problem solving and
decision making, since the medium is still in its iInfancy. However, group ¢
process techniques based on inforwation exchange which help groups work '
together more effectively can be included in computerized conferencing systems
with the proper hardware and high-level software language interfaces. In
conferencing, 2 group shares a rich, computer-based, conceptual "space," and
members® interaction with each other can be greatly enhanced with structured
problem-solving and decision-making 2ids. The flexibility of individual
participation in the group decision~making process, coupled with the '
possibilities for extending that process to a broader-based constituency,
suggests that computerized conferencing may become a particularly valuable ool
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GRAPHING AND MAPPING COMMUNITY POINTS QE_E;EW

In recent years there has been an upsurge of
interest in nelighborhoed government, local self-
reliance, citizen involvement in planning, and

a return to the American ideal of participatory/
anticipatory democracy. Co~evolving with this
has been arn increase in the use of questionnaires
and balloting as a weans of "involving®™ large
nunbers of citizens. We suggest here some di-
rections in which these trends may co-evolve
further.
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People working on citizen participation technology have designed many methods
for cbtaining large numbers of responses from citizens with speed and accuracy.
Such technigues as Harry Stevens'® Feedback Balleting, Tom Sheridan's Electronic
Voting and Dialog techniques, Vincent Campbell's TeleVote system, and Ed Corwin's
Citizens Response (R} :tool are of particular interest. These methods greatly facili-
tate input to the process. Howevexr, of the four, only Tom Sheridan's work provides
for any facilitation of the output from the process center to the participants.
Even then, his work is limited to a group of people in a meeting hall. No one has
really solved the problem of how large-scale balloting results might be made under-
standable to large humbers of citizens in the COmmUﬂlLy at large, what such infor-
mation would be, or how it would look.

Most current techniques for large-scale ballobing address the problems of ana—
lyzing the results, formatting them for distribution, and distributing them to the
participants for further discussion with very limited technigues. The primary limi-
tations of these technigues are:

1, The guestiornaire responses are tabulated as either cne- or two-way
fregquency distributions. Such tabulations, usually presented numeri-
cally, reguire some experience in order to decipher. Furthermore,
they provide a plece-wise lock at the data, at best.

2. The guestions have no clear inter-cuestien organizational structure
' that leads to an integrated, informative picture of how the various
aspects of an issue interrelate.

3. This lack of overview makes it impossible to determine which common
types or styvles ¢f thinking--which points of view--exist with any
gignificant freguency in the comnunity.

4. This lack of information about different points of view makes it
impossible to determine how many pecople feel which ways about issues,
and where they live, and who might cooperate or conflict with whom.

5. Due to the lack of effectiveness and case of use of these methods,
mest guestionnaire/ballot processes are formulated by experts, officials,
consultants, and specialists. In turn, they are analyzed and interpre-
ted by these same specilalists. The participants de neot have control over
the issues, questions, and general process. They do not receive the full
information about their own responses. There is no real dialogue.

_ There are a few technigues that have been recently develeoped which may speak
to some of these problems. The primary limitation of these new technigues is that
they are still couched in jargon and may seem overly technical to the uninitiated.
‘Seme of the most relevant of these technigues are:

1. Computer graphics: using maps and other graphic representations of
where people live and how they think about issues.

2. Mental maps: using geographic maps to show what a person's internal
mental map or concept of a region is.
3. Directed-graphs: drawing graphs of the various aspects of issues,

showing the interrelationships betwesen those various aspects as lines
on the graph.




4. Cluster or typological analysis: finding the prevalent patterns of
responses to a guestionnaire.

5. Interactive computer access: from terminals in places where people
meet. .

In this paper we suggest some ways in which the above techniques may be employed
in relatively simple and direct ways to facilitate citizens' involvement in the for-
nulation of questions, and to facilitate wide-scale distribution of easily understood
graphic representations of how many people feel which ways about the issues, why
- they feel those ways, and how they might cooperate. It is our hope that such aware-
ness might provide a bridge toward more empathic understanding and cooperation in
solving community problems. :

This paper contains examples of computer output to make our points clear.
These examples were generated using the Community Information System which is being
developed by Johnson-Lenz under an agreement with the Oregon Museum of Science and
Industry. When the system is completely developed, it will be made available to the
general community through OMSI Computing. The data in these exanpies are entirely
fictitious, and any resemblance to any real issue or community is purely coincidental.
The questionnaire responses were generaied using random-number generators in the com-
puter and are not at all real.

Formulating the Issus

Suppose a group of concerned citizens and public officials met to discuss scme
current community problems and to formulate a series of questions that could be asked
of the general public, so that many people could participate in a community dialogue
about current community problems. How would they formulate these questions? How
would they organize them into a framework for discussion which would show that differ-
ent groups of people had different points of view on the problems?

We suggest that the group might want to talk about the problems and possibilities
in the community, and through that discussion come to some agrecment as to what the
most emergent "issues® were. Then, for each issue, a brainstorm could bhe conducted
to determine what the aspects of that issue were, For example, nearly any issue can
be described in greater detail as a network of problems, possibilities, causes, effects,
policy choices, and positive and negative impacts. It is most likely that different
individuals in the group will have different ideas about the aspects of the issue.

This is actually desirable at this point, because the primary objective of the group

is to develop a relatively exhaustive list of the aspects of the issues to be discussed,
without resolving any coenflicts and cheoices that must be made. The point is to in-
volwve the community at large in the issue formulation process.

Once a list of thz aspects or elements of an issue has been created, with some
patience and determinaticn a directed graph or digraph of each issue can be made.
FPigure 1 contains a computer output example of such a digraph. This is a graphic re-
presentation of an issue relating to the conflict between the downtown area and the
surrcunding neighborhoods into which the commercial area seeks to expand. Each as—
pect or element of the issue is shown as a few words which sketchily represent that
aspect. The arrows in the graph represent the relationships between sach of the
elements, and can be thought of as meaning "causes,” "leads to,” or "supports.”
Thus, in the lower left hand corner of the digraph, we read that "fear more traffic’
from commercial expansion leads to "seek to save neighborhoods™ from such expansion.

5




DIGRAPH O

WEAK HEALTHY HEALTHY WEAK
DOWNTOWN NHDS DOWHTOWN NHDS
( e ' . ~ N -~
{ - PRESERVE DEFINITE DOWNTOWN - -~
- NHDS BOUNDARY GROWTH -~ -~
{ -~ 2 o~ A -~ N ES ~ .
-~ ~ ~ ~ - ~ REDUCED ~ -
£ - - -~ -~ - ~ LAND COST ~ -
o - -~ ES ~ ” o~ MORE . - »
] - ~ “ ~ ~ ~oom TRAFFIC -
NQC DWNTWH - - - - s . LAND
GROWTH - -~ .o - ~SPECULATHN
NGO SOME MARIOR
EXPANS ION BEXPANSTION EXPANSION
- SEEK TO SEEK TO ~ o~ ~ & o~ BIGH LAND
- SAVE NHDS ADD DNTWN cOsTs
FEAR MORE CGROWTH- IS PROFIT PRESERVE
CTRAFFIC ELSEWHERE FrOM LAND TAX BASE
Figure 1: Master Issue Digraph for Commercial Expansion Issue
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This pair of elements and the relationship between them reflects one possible com-
panent of a person's belief structure or issue model. By looking at the graph, one
may see several possible points of view that might exist in a community dealing
with such an issue.

Once the digraph of an issue has been created, a series of guestions can readily
be writiten that ask which elements of the digraph or issue model any particular
person agrees with or identifies with. In this way some estimate of the issue medel
or map of any participant can be drawn as a subgraph of the master digraph. Such a
subgraph or personal lssue model then becomes an explicit device for communicating
that person®s beliefs te cother participants in the process.

On the next two pages is a sample guestionnaire which was derived from the di-
graph in figure 1. This guestionnaire was written as an example for discussion for
the Community Issues Dialogue project of the Northwest Regicnal Foundation. It incor=
-porates language describing the use of the Citizens Response (R} tool, which will be
used by the Community Issues Dialogue project for citizen input to thelr process. This
guestionnaire is only an example of a technigue, noct an actual Community Issues Dia-
logue guestlonnaire.

" Note that the 17.quéstions are grouped into three sections: the first ashs
mestly about peaple's basic interests and concerns: the second asks mostly about
peoplets beliefs regarding the needs of the neighborhoods and the downtown commer-
cial area; the third asks specificvally which policy choice is preferred. A fourth
section asks for the #Zip code in which the participant lives.

Talble 1 shows the relationship between each of these questions and the digraph
of figure 1 so that the reader may be certain of an acourate interpretation of the
results that follow. Table 1 also associates each guesticon with a single word label,
as well as with the element in the digraph that corresponds to it. This label is
uzed in the computer examples as a way of referring to each guestion in a manner
that both the computer user and the computer can understand. Note alse that a few
of the elements in the digraph are not specifically referenced by the questionnaire,
namely WEAK DOWNTOWN, WEAK NHDS, DOWNTOWN GROWTH, and PRESERVE NADS. We can reason
that these elements are "givens" and are assumed fto exist universally in everyone's
persconal model of the issue as concepts, even though they may not relate to any of
the other elements.




Survey #4 :i

This is the first Community Issues Dialogue survey. 2 group of community people ~
have developed thess guestions to get your point of view on the proposed downtown
expansion. As you know, the city council is studying the pros and cons of this issue. |
The results of this downtown survey will be made public at the Community Forum. They
will be the starting point for a compunity dialogue on the proposed expansion thatl
will be carried out during the next few months, before the 01ty council makes its
final decision. Thank you for participating.

Please turn your Citizens Response® toel to an up-and-down position, Sc that the

words survey no. and the numerals 1-0 are at the top. Slnce this s
is survey #1, please fill in boz 1 next to the words survey no. Be vg__l Eﬁﬁ 3 i é
 sure to fill it in completely. Ho :

Sections A, B, and C all have a nunber of guestions that you can answer yes or no.
If you answer yes, please mark the appropriate box. If you answer no, leave the box
blank., 2gain, please be sure to fill in each box completely.

ﬁ\, Are you concerned about:

1. increasing traffic problems and noise in downtown and the surroundxng
neighborhoods? {box A~1)

2. preserving the tax base by attracting new businesses to the downtown
area? (box A-2) .

3. my land as an investment and getting the best pessible price for it
when I sell it?  {(box A-3)

4. high land cecsts in the downtown area? (box A-4}

5. =saving and preserving the character of the neighborhoods around
downtown? © (box A-5) .

6. revitalizing the downtown area by expanding it? {box 2-6)

Eg, Do vou agree that:

1. the major pepulation growth in the future will ba in the suburbs, so
new commercial areas should be developed there, rather than expanding
the downtown area? {box B-1)
2. extra land made available in the downtown area will encourage more
development because land costs will be lower? (box B-2)
| 3. more traffic and parking in the neighborhoods surrounding downtown will
| seriously hurt the character of those neighborhoods? {box B-3)
‘ ' 4. the downtown area must grow to stay healthy? (box B-4)
5. the neighbiorhoods surrounding downtown must be preserved to stay healthy?
{box B-3)
6. definite boundary lines around the downtown area will promote neighborhood
stability? (box EB-6)
© 7. land held in neighborhoods for possible profit later, if there is future
commercial expansicn, contributes to the decline of the neighborhoods? (hox B»
B. the downtown area will decline if there is no new expansion? (box B-8)

[please turn this sheet over-——--p)




(:, Do you favor:

1.
2.
3.

‘no expansaion of the downtown area?

some expansion of the downtown area?

{hox C-1)
{box C-2}

major expansion of the downtown area?

{hox C~3}

E), Please mark your ZIP code (home address) in rows D, E, F, G, and H, as follows:

in
in
in
in
in
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row F,
row 3,
row H,
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box’
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box
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corresponding to
corresponding to
corresponding to
corresponding to
corresponding to

the
the
the
the
the

first digit (box 9)
secend digit (box 9)
third digit (box 2)
fourth digit
fifth digit

This survey is sponsored by DIALOGUE FOR PUSHMAN, F.O. Box 6%5, Pushman,
Comrmunity Issues Dialogue is & project of the Northwest
Regional Foundation, P.0O. Box 53296, Spokane, Washington 99205.
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Table 1 -- Relaticnship Between Questions and the Master Digraph

guestion one~word label iakbel for element in digraph
A1 TRAFFIC FEAR MORE TRAFFIC
A-2 TAXBASE PRESERVE TA¥ BASE
A-3 INVESTMENT PROFIT FROM LAND
A—4 HIGHCOSTS HIGH ILAND COSTS
A5 WEIGHBORHOOD SEEK TO SAVE NEDRDS
A~B DOWNTOWN SEEK TO ADD DNTWN
B-1 POPGROWTH GROWTH IS ELSEWHERE -
B~-2 EXTRATAND EEDUCED LAND COST
B-3 TRAFFICHURTS MORE TRAFFIC
B-4 GROW HEATTHY DOWNTCWH
B-5 PRESERVE HEALTHY NHDS
B-& BOUNDARY DEFINITE BOUNDARY
B~7 SYECULATION LAND SPECULATN
B-8 DECLINE NO DWNTWN GROWTH
-1 NONE NO EXPENSION
c-2 SCME S0ME EXPANSION
-3 MAJOR MAJOR EXPANSION
D Z2Ip

Using the Computer

Suppose such a digraph and a list of guestions had been devised by a citizen's

{not. included in digraph).

group. What would they do with that information to permit computer processing of
the results? What would the ocutput lock like?

7 -

The fellowing pages describe an example, using an interactive low-speed computer

terminal.

generated responses from 732 “persons:”

This example was run on the OMSI computer, using a sample of randomly~

The cost of the processing came to approxi-

mately $30 at OMSI not-for-profit rates.

Upon logging inte the computer, and calling the Community Information System
inte operation, the user first gets this identification banner:
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Figure 2: Example Basic Gecgraphic Grid for Gecomaps

The single quote marks (') represent boundaries between
zones. The slash marks {/) represent the river flowing
through this town. Boundary and special feature characters
may be chosen by the user.



Before processing the results, the digraph element labels and relationships,
the names of the questions and their relationships to the elements of the digraph,
and the basic geographic grid of the community inveolved must be read into the compu-
ter, An example of the basic geographic grid is shown in figure 2. Each responding
zip code zone has been identified by a particular letter of the alphabet. Once this
basic issue information has been read into the computer, and once the actual responses
have been read into the computer, we can begin to get some results.

Typical Output

_ First, we ask for a frequency count and bar graph of each of the three policy
choice guestions: NONE, SOME, and MAJOR expansion of the downtown commercial area.
‘e GRAPH command is used to obtain this more traditional kind of statistical analy-
sig.

GRAPH WNONE

CODE COUNT PERCENT

0 570 77.80 HAXXRXXXLNARXAXL AR AKX REL AT R AKX XHK A
1 162 22.13  AEEXXXAXXXY
TOTL 732

GRAPH SOME

CCDE . COUNT PERCENT

0 276 37.7 AXK LR KXAR XKL REXEEY
1 456 62,29 HXZAUNKHAXNZLKXA AR AKX XXX XXX KL KX
TOTL 732

GRAPH MAJOZR

CODE COUNT PERCENT

G 618 R A § .8.6.6.8.0.0.588.0.9.0$0.0.0.8.0.0.0.9.0.05.0089.09.0.58.0.¢.0.9.9.9.4
1 114 15.57 XXX XXX
CTOTL 732

The codes of ¢ and 1 correspond to the responses of no and yes respectively.
So the Ffirst graph shows that 570 pecple, or 77.8¢ percent of the sample responded
no, and 162 {22.13%) pecple responded yes to the guestion, "Do you favor no expansion
of the downtown area?™ The bar graphs indicate the relative proportions of people
responding each way for any question. From these graphs we quickly see that most
people favor SOME expansion, rather than NONE or MAJOR.

Then, we ask for a count of people responding from szach ZIP code. Here the
codes indicate the 20 different ZIP code zones on the map.
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GRAPH ZIP

CODE COUNT PERCENT

1 14 1.91 X%
2 61 8.33 XXXX

3 76 10.38 XXXXX

4 20 2.73 %

5 16 2.18 X

& 16 2.18 x

7 19 2.59 X

8 85 - 11.61 XXXXXX

9 13 1.77 X%
10 - 81 11.06 XXXXXX
11 8 1.09 X
12 89 12.15 XXXXEXX
13 14 1.91 X :
14 79 10.78  XXXXX S _ |
15 g 1.22 X _ : :

15 18 2.45 X
17 : 9 1.22 X
18 & 0.81
19 64 8.74 XXX
20 3is 4.78 x¥%
TOTL 73z

To get a better picture of where the participants live, we ask for a geographic
map for the entire sample -- GEQMAP 0, This map is considerably more informative,
interesting, and easy to use than the simple freguency counts and bar graphs of the
ZYP codes. The map clearly shows how many people responded in which parts of town.
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To see where the people who prefer different policy choices live, we ask for
a cross-tabulation of how many psople in each ZIP code favored HONE, SOME or MAJOR

expansion.
Z2IP CROSES HONE : - Z2IP CRDSE SOME 5 1P CROSS MAJOR
¢ 1 TOT ¢ 1 TOT g 1 TOT
1 14 0 14 1 11 3 14 1 3 11 14
2 61 0 61 2 € 55 61 | 2 55 6 61
3 46 30 76 3 37 39 76 3 69 7 76
4 20 0 20 4 10 10 20 4 10 10 20
5 i6 0 16 5 10 65 16 5 6 10 16
6 16 0 16 6 2 7 16 & 7 9 16
7 19 0 19 7 11 8 19 7 8 11 i9
8 59 26 85 8 33 52 85 | 8 78 7 85
9 13 ¢ 13 9 3 10 13 ' 9 10 3 13
10 51 30 81 10 34 47 81 -~ 10 27 4 81
11 3 0 8 11 4 4 B 11 4 4 8
12 50 39 89 12 43 46 89 12 g5 4 g9
13 14 0 14 13 g 6 14 13 6 8 14
14 57 22 79 14 28 51 79 | 14 73 € 79
15 o 0 9 15 2 7 9 | 15 7 2 9
16 18 0 18 16 10 8 18 | 16 8 10 18
17 9 0 9 R W 2 7 g i 17 7 2 9
18 6 0 6 18 0 6 6 | 18 6 0 6
19 53 11 64 19 11 53 64 19 64 0 64
20 31 4 35 20 4 31 35 | 20 35 6 35
162 114 732

TOoT 5740 732 TOT? 276 456 732 TCT 618

In the example above, the first row of numerals in ZIP CROSS RONE indicates that
14 people responded no to NONE in ZIP code 1, and 0 pecple responded yes freom that
Z2IP. If interested, ws could continue in thig tebular mode, by looking at the
frequency of response to each of the other guestions, and then comparing them with
cross—tabs to each of the policy choices, the ZIP code and other guestions, in an
effort to understand the issue better. However, a more powerful method is available,
and we turn to that instead.

Creating Types

We use the ANALYZE command to give us a description of the types of people in
the samplie; that iz, we ask for a list of which patterns of responses to the 17
guestions occurred, and how many of sach pattern there were. Thes computer sorts
these patterns from most freguent to least froguent, and assigns to each pattern
a number, bhefore giving us the list.

This kind of analysis greatly simplifies the task of understanding the results
of the ballicting. Instead of 732 peoople answering 17 questions, we now have 9 Lypes
of pecple, where all people in each type responded in exactly the same way. The
womputer pattern recognition program has simplifised the data into @ concepts or types
of people that we can now begin to describe in greater detail. The following pages



show computer output response patiterns, graphs, and maps for each of the 9 types of
people. The zerces and ones in the patterns indicate the no and ves responses parti-
cular to each type. Note how each guestion determines the presence or absence of a
certain element in the personal subgraph of each type of person. The digraph and
pattern are followed by a gecgraphic map showing where people with that particular
issue model live. These pages give us a very clear, communicable way to understand
and discuss the issue; how people feel about it, why they feel that way, where they
live, and how many people there are who hold various points of view.



TYPE 1

DIGRAPH 1
WEAK HEALTHY HEALTHY WEAK
DOWNTOWN NHDS DOWHTOWN NHDS
-~ PRESERVE DOWNTOWN -
- NHDS GROWTH -
~ - - REDUCED -
- ~ - LAND COST -
NO DWNTWN - ~ LAND
 GROWTH - - SPECULATN
SOME
EXPANSION
SEEK TO SEEK TO =~ ~ ~ ~ ~ HIGH LAND
SAVE NHDS ADD DNTWN COSTS
PROFIT PRESERVE
FROM LAND TAX BASE
,
WITH 132 MEMBERS, HAS THIS PATTERN: _
T RAFPIC = 0 TAXBASE = 1 INVESTMENT = 1 HIGHCOSTS = 1
NEIGHBORHOOD = I DOWNTOWN = 1 POPGROWTH = 0 EXTRALAND = 1
TRAFFICHURTS = § GROW = 1 PRESERVE = 1 BOUNDARY = 0
SPECULATION = 1 DECLINE = 1 HNONE = 0 SOME = 1
MAJOR = 0
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Map of the geographic distribution of respondents in Type 1 —- raw counts
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DIGRAPH 2

WEAK
DOWNTOWN

NO DWRTWH
GROWTH

"

FEAR MORE
TRAFFIC

TYPE 2 , WITH 118
TRAFFIC
 NEIGHBORHOOD
TRAFPFICHURTS
SPECULATION
MAJOR

HEALTHY
- NHDS
PRESERVE DEFINITE DOWNTOWN
MHDS BOUNDARY GROWTH
SOME
EXPANSION
SEEK TO
5AVE NHDS
GROWTH IS
ELSEWHERE
MEMBERS, HAS THIS PATTERN:
= 1 TAXBASE = ) INVESTMENT
= 1 DOWNTOWN = {§ POPGROWTH
= 1 GROW = { PRESERVE
= 1 DECLINE = 1 MNONE
= {

i

L= el il

fi

i

~ ~

MORE -
TRAFFIC -

LAND
SPECULATH

HIGHCOSTE =
EXTRALAND =
BOUNDARY =
SOME =

Pt O
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3 DIGRAPH 3
(
WEAK HEALTHY
DOWNTOWN NHDS
(' Ex =
{ PRESERVE DEFINITE DOWNTOWN
NHDS BOUNDARY GROWTH
( - - o
SOME
EXPANSICN
SEEX TO
SAVE NHDS
I"EAR MORE GROWTH IS
TRAFFIC ELSEWHERE
TYPE 3 , WITH 110 MEMBERS, HAS THEHIS PATTERN:
TRAFFIC = 1 TAXBASE = { INVESTMENT
j HEIGHBORHOQD = 1 DOWNTOWN = {4 POPGROWTH
{ TRAFFICHURTS = 1 G ROW = { PRESERVE
SPECULATION = 1 DECLINE = 0 NONE
MAJOR = 0

11
D O

#

19 -

WEAK
NHDS
HORE _ ~
TRAFFIC = =
LAND
SPECULATHN -
HIGHCOSTS = 0
EXTRALAND = 0
BOUNDARY = 1
SOME = 1



GEOMAFR 3

" & =
o« P

Tt/
I ¥4

*

» o

cnw sl S
sawvnnnd S FIEEEREEEEE R ARk wan

e P} e

f‘fﬂﬂﬂf
SIEERETTT
SRR EEERYT 0

e esD9905. ./ /FEEI0007FF mh e n Rk rwnT

LI N R

B AR B U S W e o oA
L A

% =

o« L

» »

»99008.

"% 8 ® @ @ 8

LI
-

L A

CRL I T S Y

LI

* 6 & w

R T LI R Ty

A B P A O I - R -
FIA ST = X A

3/{####%%###’******élﬁﬁ#f!ﬁﬂ#ﬂ}&

e SRR EEETX099207 . L a e e
MV FFEET S M 2 MO AN A
e RS/ /EFE FERR %Y 399137, .....7.77
ESEES /S TR L T .98921 .07
A X 1 VO ZAL L L L L
s EEEFRF/SST R ET T s ei e b ea e e mesnmre
wf‘%%####:ﬁ__#‘/!ﬂ&ﬂflﬂﬂfaJﬂ)lt‘-‘sﬂa-"#&""“fl!..’al.oaa‘
cew EFOOOLOFE LSRRt e e - ”
e RS 000224 e i ce e 99006 7 s e
299917 . ..899812, .

L

* B

& B PR B R BT

»

€ u .
L A A A B R R

“ & e e K

LI

* u e n e B0 @ FeE 8 R 9

L A A

T T T T T 2 2 ot B S
T EE T EE L T X DY GO uss it S S N
0&&ﬂ#%%gggll##%#dgggzaf/#fﬂflfflflrﬂffi’f!#}l!ﬁ)lﬁﬂ#lfl‘

L]

LI A A

LI I

R EEEEER . e S FEEEET L e e
TEEEEFEEER . s LS EEE R L i e et
EEFETEEIE T AN P4 A L K3 2 3
FIfflfffflﬂ!tf})/f*gggglfh".“¢¢99916 &
RS 11T T HA LR L L S
e ne FERFEFRELBE /v AR . i e 0099923, .7

e,ﬂ%%%99902#%#//#4fﬂﬂ'é‘l‘llvﬁ!##ne*'-Ei‘n"‘sfﬂf#fw

oo REFELERLFEEE/ S/ e s i -

SRR R R/ S /s ‘ -

a & ® & & & #H B & B R
o L N N A R R N |
¥ g ——

-
€ & ®w ¥ 0w 0@

& -
* * % 8 DS ¢ W

L - T B F ® B

L N I N R

LR

R - #pow M
N o QU
ceeas99918, ... & ==—==00 903===
» PR . -
P R E R R S # R R R
L » & _ . >
P R R R TR ISR DR TRES oS TR SR Im IS
- - -
e b B E R e G b s nowowoE o /s e
L b I _ -
w ®m B Y B % BY KB E B BN ,5"—-—-—-———--"—ww--
& - LR A
s 3 e 9w e " s e oa & f Tz rmoosn
PR N N LA R R f s ”
ff LI

KEY TO MAP

T )

0
g

i

i

11 TS 1l
14
1% TO 17 PERSORS

TS 0 PERSONS
TC 8 PLERSONS
PERSONS
TO 14 PERS33HS



(.
&
DIGRAPH 4
(-
WEAK HEALTHY HEALTHY
DOWNTOWY NHDS DOWNTOWH
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EXPANSION
SEEK TO SEER TO
SAVE NHDS ADD DNTWH
FEAR MORE PROFIT
TRAFFIC FROM LAND
TYPE 4 , WITH 96 MEMBERS, HAS THIS PATTERN:
TRAFFIC = 1 TAXBASE = 1 INVESTMENT
{ NEIGHBORHOOD = 1 DOWNTOWN = 1 POPGROWTH
TRAFFICHURYS = 1 GROW = 1 PRESERVE
SPECULATION = 0 DECLINE 1 NONE
{ MAJOR = 0
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DOWNTOWN
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"SEEK
SAVE
FPEAR MORE
TRAFFIC

HEALTHY
NHDS

e rN
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PRESERVE
WHDE

TG0
NHDS

GROWTH IS
ELSEWHERE
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TYPE 5 , WITH 88 MEMBERS, HAS THIS PATTERN:

{ TRAFEFIC = 1
NEIGHBORHOOD =
TRAFFICHURTS

L SPECULATION
MAJOR =

!

i

TAXBASBE
i DOWNTOWN
1  GROW

1 DECLINE
{

DEFINITE PDPOWNTOWN

BOURDARY GROWTH

= ¢ INVESTMERT =

= ( POPGROWTH =

= 0 PRESERVE =
0 NONE ==

[ el ol el e

WEAK
NHEDS
MORE . -
TRAFFIC -
LAND
 SPECULATHN
HIGHCOSTS 0
EXTRALAND = 0
BOUNDARY = 1
SOME = 0
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WEAK HEATLTHY
DOWNTOWN NHDS
- PRESERVE
- NHDS
NO DWNTWN
G ROWTH
HO
EXPANSION
SEEL TO

-

FEAR MORE
TRAFFIC

TYPrE & , WITH 74 MEMBERS,

TRAFFIC
NEIGHBOQRHOOD
TRAFFICHURTS
SPECULATION
MAJOR

il
Coobt bt ek b

I

SAVE NHADS

N

s

-

GROWTH IS
ELSEWHERE

TAXBAGE
DOWNTOWN
GROW
DECLINE

#

DEFINITE
BOUNDARY

1

9
9
1

HAS THIS PATTERN:
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DOW N'TOW N . -
GROWTH A -
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TRAFFIC -
: LAND
SPECULATN |
|
PROFIT PRESERVE
FROM LAND TAX BASE
INVESTMENT - = 1  HIGHCOSTS = .0
PO PGROWTH = 1 EXTRALAND = 0
PRESERVE = 1 BOUNDARY = 1
NONE = 1 SOME = 0



?-.--—-III--l.---.--II---I..-----l.-----IIIl---f--ll------

% ¥
%

KEY

GEOMAP &

”/e/ f/’"”

el S Fhenea "7
. T e el ) S
N A P
ceesesea99G05, ./ /0 ..99907. .7
w o nowonc..-o»ssf/oanoa-awu’
N & S
F Jll‘t’ﬁ"#&p})}n‘j//{ln*"wof
A V77
;’ sessnanesonvaen TERESSSLT

ERN A B N B N

EH R EEE AR
ExE AR RA TR

*****i‘t».ﬁﬂﬁrﬁ!))}ﬁ}
I » - g

*200297 L as i en e es
»~ *

dkhk dex”

.993137..

® @ F0 w e w

PR E T N
EE T XX N

3
*
L]
#
L]

* % & 8 8

® @

* ®

v =

”ﬁ%##,[///*******'wtﬁﬁ ’.‘OD"..

S 331117 VAR L L M
ﬂf#%%%###%/jfﬁﬁflllﬁﬂlwx)
LOEEGO010 SR /e Ern ke hh N
CTEEEREFIEEEE/ S /R %009 20% 7

soreesss RREERASs
EEETEE T RN
S FEEFEZ T M
$44990911%%42°
G ¥ F 2 E T

ETEEET Y 3

EEEEEEE TR

F L A A S A SR = A R 4

” -
* 0 6w
L4 Ed

L
£ £

@ B F B
PO

[
Ll
*
@
Ld
4
L]
®
L3
L]
L]
¥
L]
E

TO MAP

it

i

11

9 TO ¢ PERSONS
8 TO 9 PERSONS
14 TO 15 PERSONS
17 TO 19 PERSCONS

-=93990

FREES SErRErRET,
Je’)f}//******p g

e ew aad FEEEREET .

F F

tswub/,{.****** " ce¥ vow
gg99z0//7" "0 "7
S

S
~
3
kS
b
S
»
5

« & & e ¥ u & % T B

v w9
a w e ow
ERF
v+ 3 @
2 e e
2‘&
srrvesalf Sl e neaione v
9¢.f_/_‘(nne-vwnwkts
A

- 3530

Fuvn s rrsaas e

s v e %6
E A

-
=
-
&
[
» 5
LI
£,

- & 0 R
-

LI
ra

LN ]
#

oL % e
*

«29906
L

LI )
F

2 & 5> o0
»

L
-

LI

LAV S N
g

LR U
>

" 8 ¥ w »
&~

v B B L]

? P oe

£ % ow % B

2 &2 B o8
L P

26 e

F
]




DIGRAPH 7

WEAX
DOWNTOWN

NO DWNTWN
GROWTH

TYPE 7 .
TRAFFIC
NEIGHBOREQOD
TRAFFICHURTS
SPECULATION
MAJCR

i

il

WiTH 59 MEMBERS,

HO oD DD

HEALTHY
DOWNTOWN
PRESERVE BOWRTOWN
NHDS GROWTH
~ REDUCED

MAJOR
"BEPANSION

SEEK TO -
ADD DNTWH

PROFIT
FROM LAND

HAS THIS PATTERN:

TAXBAGE = 1 INVESTMENT ==
DOWNTOWN = 1 POPGROWTH =
GROW = 3 PRESERVE =
DECLINE = 1 HOKE =

”~

=R e I oS
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WEAX
NHDS

~ LAND COST

~ HIGH 1AND
COSTS -

PRESERVE
TAX BAGSE

HIGHCOSTS =
EXTRALAND =
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SOME =

e



N, ¥ R

GEOMAP 7

w&rr/f fjpw;»
’***wf/ CAf A

EaE

R AR ] J*****f/ f/ﬁﬁmamaa”””””’
)*****”"*******{f Aj/*l“"""*‘ﬂ"*""“’;:::::::::;:’
'p*********99905*#/{‘Aﬁhggg{}?“”’g::::::::’
TR R R T L R R R gt S S

£ p > F

’*******k****ﬁﬁ**ffﬂhAﬁAAA*’—99929’#ﬂ%7##,#***

CHEEFEEEEFELLEEREL T s T2 399913 Akk owkx”x "7
’ #%####‘%ﬁ##%#%&§’*“*A/f/*’:zim:w BEREREET*95021  Han” _
AR TR EEEEE R MRy T ﬂ%v##i Ekk ok kx” k****”""”f“’
’##%%#%###%99908##%##%’““““*“K/immxmwm’igﬁﬁﬁ"’****** LS R
y%##%#%%t"###%%#######ﬁ‘,‘AAAAAAA/"/#}’&?’}}’)fﬁ)i))#l#iaww****}."‘&E‘B*r
TR LA R LT TSR EEE T AN 00 000 N et s i e EERERRT
N F ¥ 3 F 5 F T A et e LTk S 1+ 1 Bl . 2 3= 1o 1§
L ' TG RFRFER A A A e ens £ 99917 Rk ek%’ 199912, .,

#ﬁ)l!?i—'-’))))))}ﬁ-“‘)))J.)’!/n".Bgi_l.I‘..“-’******J“.&Wn.'o‘

R T = = b 7 7 2 LS L U 2

R R L TR S b S O S L

Pd’.’ic"99911..“ev'gggzef/ﬁp’)}}i)l)-’J')’v’)lé?.'# PSR PP ID R R

R S C o T kbl ¥ -7 . 2

R R R ek S £ 1 1 7 1 R

e R S ) A -1 I A . - 3
SRS A 08801 e e s FT09107 . e

N Ao L L LG 3 L S

T b es s ecuemrasee A e EEESEST, L09923, ..

»#ae"ﬁwwp-gggozww.ffwiws;aa;JJ»JJ#%%###)&e'*.;;;»if

;"m@.yocs‘npoxhtbvl satk/}/flnorlE&Q&vw}##%##%)vnaln?

ER - P oo & &
L enoe’nm-»nnm,rf/é'a--e-nrvva #ﬁ'#ﬁ#% -t 8 E &
£ o+ FR LD DS AR E A A A R e e
® ¢ RS e W ok v oD w L f/e-un--uegw-
L P A 4
s nesaF9918. ..., Fese=99903, ..
- o+ - s
s eb e merass e ae aa A Fesssssenneas
L E A -~
o mE % kY B TE S SR W f»vubu--cwuw-
. » - Fd
L A A A ”aoeita’ﬁtana-
- el -
T T, Feovaannossas
& = Ca A PP
I EEEREEEE R / s r oom
LR N A N R P A R N R R N / -~ &
@ e

f!g £ E A
KEY TO MAP

. = 0 TO 0 PERSONS
~ = 3 TO 3 PERSOHNS
= = 4 TO 4 PERSONS
+ = 3 TO 5 PERSONS
¥ = 6 TO & PERSONS
¥ = 7 TO 8 PERSONS




DIGRAPH 8
WEAK : HEALTHY
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TS

ADD DENTWHN

TYPE 8 , WITH 37 MEMBERS, HAS THIS PATTERN:

TRAFFIC = § TAXBASE
REIGHBORIGOD = 1 DOWNTOWH
TRAFFICHURTS = 1 GROW
SPECULATION = { DECLINE
MAJOR = 1
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PREGS
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FEAR MORE
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SEEK TO
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DOWNTOWN

~
E

-

DOWNTOWN
GROWTH

MAJOR
EXPANSION
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ES

s

SEEK TO
ADD DNTWH

PROFTIT
FROM LAND

9 , WITH 18 MEMBERS, "HAS THIS PATTERN:
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NEIGHRORHGGD
TRAFFICHURTS
SPECULATION
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[l
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1

TAXBASE
DOWNTOWN
GROW
DECLING

1

1
1
1

INVESTMENT
POPGROWTH
PRESERVE =
NONE =
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I

D o

. LAND -

~SPECULATN

PRESERVE
TAX BASE

HIGHCOSTS =
EXTRALAND =
BOUNDARY =
SOME =
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. Further Analysis

We may wish to consider the ways in which people agree and disagree with each
other more specifically. BSuch a consideration is requisite for any policy formula-~
tion, coalition-building, political action, or decision-making. The COMPARE command
shows us which types of people are guite similar {and might be likely to cooperate}
as well as which types of people are guite different {and might have the greateat

- potential for conflict}.

COMPARE
SIMILARITIES

TYPES 3 AWD 2 DIFFER ONLY ON
DECLINE

DIFFERENCES

TYPES 7 AND 3 DIFFER ON

TRAFFIC ) TAXBASE : INVESTMENT HIGHCOSTS NEIGHBORHOOD
DOWNTOWN POPGROWTH EXTRALAND TRAFFICHURTS GRCW
PRESERVE BOUNDARY SPECULATION - DECLINGE SOME
MAJTOR ‘ :

CTYPES 7 AND 5 DIFFER OHN
TRAFFIC TAXBASE INVESTMENT = HIGHCOSTS NEZ IGHBORHOOCD
DOWNTOWN POPGROWTH EXTRALAND TRAFFICHURTS GROW
PRESERVE - BOUNDARY SPECULATION DECLINE NONE
MAJOR

Since the single similarity listed is not as much as we would like to study
potential for coalition-building, we change the allowable number of differences to
3 and re-analvze.

DIFFER=3
COMPARE

SIMILARITIES

TYPES 3 AND 2 DIFFER OWLY OW

DECLINGE
TYPES 5 AND 2 DIFFER ONLY ON ]
DECLINE NCOHE S50ME
TYPES 5 AWD 2 DIFFER ONLY OH
HONE SOME
TYPES 6 AKD 5 DIFFER UONLY ON
TAXBASE INVESTMENT DECLINE

TYPES § AND B DIFFER ONLY ON
TRAFFIC TRAFFICHURTS SPECULATION




DIFFERENCES

TYPES 7 AND 2
TRAFFIC
DOWNTOWN
PRESERVE

TYPES 7 AND 3
TRAFFIC
DOWNTOWN
PRESERVE
MAJOR

TYPES 7 AND 5
TRAFFLC
DOWN'TOWN
PRESERVE
MAJOR

OIFPFER ONWN
TAXBASE
POPGROWTH
BOUNDARY

DIFFER ON
TAXBASE
POPGROWTH
BOUNDARY

DIFFER ON
TAXBAGSE
POPGROWTH
BOUNDARY

INVESTMENT

_ EXTRALAND

SPECULATION

INVESTMENT
EXTRALAND

SPECULATICN

INVESTMENT
EXTRALAND
SPECULATION

HIGHCOSTS
PRAFFICHURTS
SOME

RIGHCOSTS
TRAFFICHURTS
DECLINE

" HIGHCOSTS

TRAFFICHURTS
DECLINE

NN p—

NEIGHBORHOOD
GROW
MAJQR

NEIGHBORHOOCD
GROW
SOME

NEIGHBOQRHOOD
GROW
NONE

" Here we see the potential for a coalition between types 2, 3, 5 and 6. Also

there is a second potential coalition between types 8§ and 9.
agreement with types in the first coalition, 2, 3 and

5.

that type 7 is in strong dis

Furthermore, we ses -

To get a visual picture of the potential coalitions we use the SDGRAPH command.
First, the SDGRAPH 1 shows us the strong, central relationship between types 2 and

3.

SDGRAPH 1

TYPE 4

TYEPE 6

TYPE 2%

TYPE 8

TYPE 1

TYPE

* k% k ¥k k k x % * TYPE 3

TYPE 5

TYpE 7

9




Then the SDGRAPH 1 2 3 shows us all the relationships considering up to 3 dif-
ferences. Here the basic coalition between types 2, 3, 5 and 6 emerges.

TYPE 1

TYPER 2 k’”j‘__;{r"'"'*——.-*wm«#———*——*m. de o ¥ TYDE 3

W“H“““‘“ﬁm* *\\HK\\*

TYPE 4 ' TYPE 5

——

—
.——-’/ .

TYPE 6 ' ' TYPE 7

TYPE BHobobdeobedik PYPE 9

Finally, an SDGRATH 15 16 17 shows us the disagreement on at least 15 questions
between most of the coalition and tvpe 7.

TYPE 1 .

TYPE 2 TYPE 3

TYPE 4 * TYPE &
~— ' .
S~ ,I
TYPE 6 . TYPE 7
TYPE 8 TYPE &

(The lines on these graphs have been inked in to make them clearer.)}
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Depending on our purpcse, many other kinds of tabulations and graphs can be
generated using the computer. & few are shown here, Just to hint at the potential
for variety to match a community’s perceived need for computer assistance.

The technigues described in this paper for making explicit various points of -
view within a community are just tools. Like all tools, they may be used in the
service of people, or they may be used against people, to manipulate public copinion.
It is beyond the scope of this paper to describe a social/political context in :
which graphic representations of various attitudes might be used to create understand-
ing, dialogue, and public resolution of issues. It is our intent to take relatively
sophisticated technigues, make them somewhab more simple to use, and then participate
in teaching interested people how to use them. We consider it more healthy -for
community groups to ask questions of an entire community and then mirror the results
in easily understood ways, than for “experts" to use these techniques out of public
view. It is time for communities to observe themselves and take responsibility for
what they see.




JOHNSON-LENZ #6385 Fifth Street %

May 28, 1576 .

AN.INTRQDUCTIDN TO A NEIGHBORHOCD INFORMATION SYSTEM

This intrcduction describes a computer system that
people without prior computer experience can use to
organize and process information about a small com-
munity, neighborhood, or organization. WNeighborhood
residents have already used the system te enter infor-
mation into the computer and to perform simple searches
and processing. The system is simple to learn, easy
to use, and relatively inexpensive. In addition, it
hag been designed to be powerful and flexible, so it
can be used for complicated cross-referencing, sorting,
searching, reporting, and statistical analysis, where
those kinds of processing are appropriate.
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This neighborhood information system has been designed so that many different
kinds of neighborhood information processing needs can be met within a single
systematic structure. This paper describes some of the kinds of tasks the system
can do. This is not a user's manual, and no attempt is made here to teach the _
basic commands of the system. Rather, situations in which the neighborhood infor—
mation system would be useful are discussed. FRach neighborhood or organization
has different needs, and the system iz flexible enough to accommodate many possi-
bilities.

DIRECTORIES

The computer can generate lists of neighbors sorted in a varisty of ways:

in alphabetic order hy name, in street address order, or in any other order based
on information stored in the computer, such as age of neighbors, degree of in-
terest in some neighborhood problem, or whatever., These lists can also contain
~descriptive paragraphs about the entries in the 1ist, if such descriptions have
been included in the data file. The lists can also contain Xeywords and values
associated with them, such as skills described by keywords and levels of ability
indicated by the waluas.

The computer gan generate lists of particular groups of neighbors, such as
a list of block representatives by bleock, or a list of the nsighborheood council
in alphebetical order. The Ffollowing command would produce a list of those neigh-
bors in the garden club, in alphabetical order:

LIST NAMESORT ALL GARDENCLUB
And the following would produce a list of all garden club members soried by address:
LIST ADDSORT ALL GARDENCLUR
Bn organizétionf like a neighborhood association, could producé a directory
with alphabetic lists, geographic lists, and special group lists (like clubs.

standing commititees, task forces, etc.) all in one bogkliet.  The computer lists
can be used directly in a layout for offset printing.

SKILLS AND SERVICE EXCHANGES

The names, addresses, and telephone numbers of neighbors, along with a
descriptive paragraph about sach neighbor's skills, needs, and interests, can be
stored in the computer. Each neighbor's entry may be further described by a few
keywords chosen from a set of master keywords that have been put together by the
group using the system. The keywords are used to retrieve the names, addresses,; -
phone numbers, and descriptive paragraphs of neighbors with certain desired skills.
For example, to obtain a list of all those in the neighborhood who need help with
home repairs, the person deing the search would selegt the keyword HOMEREPAIR and
then execute the following command:

LIST ALL HOMEREPAIR



The computer would answer with a list of the names, addresses, and phone numbers
of all neighbors who indicated they needed home repair help.

Logigal combinations of kevwords can also be used. For example, the folleowing

cormand would result in a list of all gardeners who specialize in vegetables and
would use organic methods:

LIST ALL GARDENERSGVEGETABLES&ORCGANIC

Furthermore, keywords can alsoc be used te characterize needs and offers of
help and the conditions under which a trade might be made, as well as the type of
skill. For example, if plumbing skills have been coded into 5 levels (0 for no
skill, 1 for needs help, 2 for has experience and will trade, 3 for has experience
and will trade or charge, 24 for has experience and will charge only, and 5 for
has experience and will teach), then the followinc command would produce a list
" of those who will trade plumbing work for something else:

LIST ALL PLUMBING.EQZ

Because the information is instantly available, telephone requests for
skills, services, or trades can be answered by conducting a simple computer
search while the person making the reguest is still on the telephone.

SURVEYS

The computer can assist in surveving neighbors in the following ways. First,
it can ask a predetermined set of guestions, one at a time, and wait for someone
to enter the answers. This facility can he used

(1) te aid in the entry of printed or form survey informaticn
that has already been collected;

{2) to prompt a telephone interviewer by asking each guestion
far the interviewer to ask the respondent, and walting for

_ the answer to be entered by the interviewsr; and

{3} to conduct an interview directly by asking guestions and
waiting for the interwviewed neighbor to enter the answer
directly.

An example of a hrief interview is shown below. The underlined parts represent
the answer entered into the computer by the neighbor:

WHAT IS5 YOUR NAME? PETER JOHNSOHN-LENZ

"WHERE DO YOU LIVE? 685 5TH, LAKE QSWEGC, OREGON 27034 :

HOW MANY PERSONS LIVE IN YOUR HOUSEAOLD (INCLUDING YOURSELF}? 2
WOULD YOU LIKE TO JOIN THE NEIGHBORHOOD ASSOCIATION (1=YES, O=NO)? 1

The system can compute simple statistics and print bar graphs of the results
of the survey as soon as the last interview haz been entered inte the computer.
In fact, if can even be used to compute the intermediate results before the survey
is complete. 7The following shows a count and bar graph ¢f pecple who answered the
question above about joining the neighborhood association:




GRAFH JOIN
CODE.  COUNT FPERCENT
0 153 12,42 ERWERX
i FRL S VIR Y IR 8 9.0.9.9.6.0.00 6400 8.0.6.9.00.00.05 90800489 00:06.9.54.9.9.6.0.9.4
ToT 1231

The code of this guestion is O = no and 1 = ves. This shows that 153 or 12.42%-
of .the people said they did not want to join the neighborhood association, and
1078 people, or BY.58%, said they did. Altogether, 1231 people were surveyed
The strings of ¥'s represent the percentagas as a bar sraph

Statistics can also be computed on certain subwgraups of the information.
For example, the following command would compute how many teenagers are members:

GRAPH { {(AGE<20) & (AGE>12}) /MEMBER

Following a survey, the computer can also be used to produce lists of neigh-
bors with common interesis or concerns as found in the survey. These lists can
be used to get people with similar interests together for projects, discussions,

. task forces, or whatever. This is guite similar teo the skill bank and directory
ligts mentioned previocusly.

RESOURCE TNVENTORIES

The computer can rvecord resources and organize them by location, by people
providing them, by people peeding them, or by almest any other system that seems
useful. Statistics can be computed on these inventories to provide more complete
information about what resources the neighborhood has. Lists can be generated
showing who has these resources and where they can be found. The inventories

can be updated easily. The following command would be used to produce a list
of all the vacant lots, for example:

- LIST ALL VACANT

Then, the average command might be used to -show the average square focotage of
those vacant lots:

AVERAGE VACANT/SQFOOTAGE

MATLING LISTS

The computer can maintain and update mailing lists. Records in the file
can be added, deleted, and edited with esase. They can be described by keywords
or numeric data, such as age, block, interest, skills, or whatever. The computer
can be used to print the mailing labels directly. It can alsc be used to keep
track of who is a member, who has paid dues or subscoriptions, and when their
renewal dates are coming up. The following example shows how Peter Johnson-Lenz®s

record can ke found in the file, and then edited to reflect a change of address
and phone:



FIND ’JOHNSGN—LENZ, PETER® {The FIND commnand is used.}

RECORD = 92 : {The computer responds

NAME = JOHNSON-LENZ, PETER W. with the Ffull identification’
ADDRESS = 2222 SE NEHALEM, PORTLAND, CR 97202 information for the record.)
- PHCONE = 23Z-897§
EDIT .

WHAT DO YOU WANT TO EDRIT? ADDRE%% . {dere the editoxr
THE QLD ADDRESS WAS 2222 SE NEHALEM, PORTLAND, OR 97202 is used to change
ENTER NEW ADDRESS €95 S7TH, LAKE OSWEGO, OR 927034 " the address and
WHAT DO YOU WANT TC EDIT? PHONE phone. The under-
THE OLD PHONE WAS 232-8976 : lined parts are
ENTER NEW PHONE 635-2615 - ' those entered by

. the person making
the corrections.}

SUPPORT FOR BEGINNEERS

The computer is programmed to teach anyone without prior experience how to
use the system. There is a general teacher, called the GUIDE (also known as
‘CLYDE THE GUIDE), that can be invoked whenevar help is needed. Potentially, the
guide could give directicns for all types of neighborhood information applications.
It is currently programmed to teach basic data entry, simple keyword searching,
and checking to see if someone is already in the computer. The following is an
‘example of part of the cuide's instructions for checking te see if someone is
already in the computer. This example involves the FIND command used in the
previous example. Note that the messages from the guide are marked by a G fol-
lowed by a colon (G:} at the beginning of each message. '

G: TO CHECK TO SEE IF A PARTICULAR PERSON I8 ALREADY INCLUDED IN
THE DATA FILE, USE THR TFIND COMMAND., FOR EXAMPLE, TO CHECK TO
SEE IF CLYDE T. GUIDE Is INCLUDED YOU WOULD SAY:

FIND "GUIDE, CLYDE T.°

NOTICE "WHE SINGLE QUOTES AROUMD THE WAMF. USE THE LAST NAME
FIRST, AND TRY TO FIGURE OUT WHETHER THE PERSCN ¥YOU'RE CHECKING
FOR WOULD BE LISTED WITH A SHORT OR LONG FORM OF A NAME (JIM
INSTEAD OF JAMES), SINCE THE COMPUTER MATCHES NAMES LETTER FOR
LETTER. IF THAT PERSON IS INCLUDED, THE COMPUTER WILL DISPLAY
THAT RECORD FOR YOU, IF NOT, YOU'LL GET A "NO RECORD IN FILEY
MESSAGE. NOW TRY THE FIND COMMAND WITH THE PARTICULAR NAME YOU
HAVE IN MIND.

FIND '"JOENSOW-LENZ, PETER’® {At this poingt, the neighbor
enters the FIND command asking
RECORD = ©2 for Peter Johnson~Lenz, and
NAME = JOHNSON-LENZ, PETER V. the computer responds with a
ADDRESS = 695 5TH, LAKE OSWEGO, CR 27034 display ¢f the informaition
PHONE = §35-2615 about that record.)

G: GREAT. YQU'VE GOT THE HANG OF IT. LET'S TRY SOME MORE.



COMBINATIONS -OF TECHNIOUES

Complex projects with direct computer support are possible, such as:

——Print a list of gardening resources (like surplus food, tools, etc.),
sert them by address to facilitate pick up, print a list of velunteers
to pick them up, and keep track of which resources are picked up
and used,

~~Interview people over the telephone about gkills they have +to offer,
compile a directory of skills by keywords and by people, and publish
the directory.

~~Conduct a workshop and record pecple's interests and areas of concern.
By the time the workshop is over, provide everyone there with a list
of the names, addresses, and phone numbers of everyone else interested
in similar areas. TFollow up the workshop by mailing everyone a
printed directory of all the participants indexed by name, address,
and interest.

HARDWARE

The neighborhood information system is desioned to operate on a central com-
puter, accessed and controlled through a telephone-coupled terminal. A neighbor—
hood or other commmunity group wishing to use the system must first get access
to such a terminal. These can be leased for about $50 a month, or can be purchased
for about $1500. Some pecple have made their own terminals for less than $200.

These terminals have typewriter-like kevboards for communicating with the
computer and for entering data. Many also have printers for printing information
coming from the computer. Some terminals have video screens on which information
from the computer is displayed. Some of these video terminals alse have video
output cables that can be connected to a bank of video monitors, so that computer
displays can be seen simultaneously by many people. Terminals of this sort also

-sell for about $1500 ox can be made For considerably less. Terminals can be carried

to wherever they are needed-~to meetings, conferences, and places where people are

working. All that is required for operaticn is a 110 volt wall plug and a telephone..

In addition to the terminal, a neighborhood or other organization wishing to
use the system must obtain access to a central computer facility that will sell
time by the hour, or in larger blocks. Commercial computer time is generally still
too expensive--—at least $10 per hour and often more. However, small amounts of
time, particularly during the evening hours, might be available on city or couvnty
computers where local governments are interested in facilitating citizen involvement.

The neighborhood information system was developed and tested with assistance
from the Oregon Museum of Science and Industry to the First Additicen Neighbors,
a neighborhood association in Lake Oswego, Oregon. The QMSI PDP 11/45% computer
was used for the work. UNot-for-profit time is available, upon negotiation, from
CM51I, at an approximate rate of $2.00 teo $4,00 per hour for this type of work
during the day, and for $0.50 to $2.00 per hour in the evenings and weekends.

As microcomputers become more available and less expensive during the next
k



few years, systems like this can be guickly implemented on them. Microccomputers
are as portable as the kevboard terminals currently being used, and they are
completely self-contained. The advantage of a stand~alone microcomputer is

that there is no need for a central computer to store and process the informa-
tion. It alse fress the neighborhood from dependence on services from a central
computer facility. Currently, one can purchase a microcomputer beard called
the LSI~11, which is a microcomputer version.of the PDP-11 computer used to
develop this particular system. Someone with considerable electronic skills
could use the board as the central building block of an owner-built computer
system. Stand-alons portable microcomputers can also be purchased ready-made
from many commercial companies, and in do-it-yourself kit form from others.

In the near future, the cost of microcomputers is expected to go down dramati-
cally, just as it has for pocket calculators {although not to that level).

SOFTWARE

The neighborhood information system is based on a gensral information
system called IS (for Information System). This system is written in a com-
puter language called APL (for A Programming Language). APL is getting to be
a popular language, spoken by ag-gﬁer—increaszhg variety of computers (and '
programmers) . ‘The concepts of the IS system can be programmed in a few days on
any computer speaking APL. APL is such a powerful language that the programming
of a system like IS can now be done in a few days, where it used to take several
weeks or even months in a language like FCORTRAN or B2SIC. APL was chosen for
this development hecause of this amazing power and flexwibility, making it rela-
tively easy to change, modify, or expand the system as it is used, without
regulring redesign of the system. This means that as a neighborhood's computer
needs evolve over the vears, reprogramuing time and cost is reduced to a mini-
mum, and new ideas and ways of using information can be guickly realized.

The major limitation of the svstem is the nuwber of records {one record
per person) that can be managed in a single file. Using the current system at
OMSI, up to 1000 records can be processed at once, and even up to 2000 records
can be processed simultanecusly if care is taken in the use of certain commands.
The basic factor that limits the number of records in the file is the size of
the APL workspace available on the computer bheing used. In the future, the
OMSI computer may be capable of supporting a workspace of twice the current
gize, thus suppcrting files of up to 5000 records. On another computer with
an even larger workspace, correspondingly larger files can be processed,




May 28, 1976

AN INTRODUCTION TO A NEIGHBORHOOD INFORMATION SYSTEM = _' . fw

This introduction describes a computer system that
people without prior computer experience can use to
organize and process information about a small com~
munity, neighborhood, or organization. Neighborhood
residents have already used the system to enter infor-
mation into the computer and to perform simple searches
and processing. The system is simple to learn, easy
+to use, and relatively inexpensive. In addition, it
has been designed to be powsrful and flexible, so it
‘can be used for complicated cross-referencing, sorting,
searching, reporting, and statistical analysis, where-
© those kinds of processing are appropriate.
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This nelghbarhood information system has bedn designed so that many élfferent
kinds of neighborhood information processing needs can be met within a single
systematic structare. This paper describes some of the kinds of tasks the system
can do. This is not a user's manual, and no attempt is made here to teach the
basiec commands of the system. Rather, situations in which the neighborhood infor-
mation system would be useful are discussed. Each neighborhood or organization
has different nends, and the system is flexible enough to accommodate many possi-
bilities.

DIRECTORIES

"~ The computer can generate lists of neighbors sorted in a variety of ways:
in alphabetic order by name, in street address oxder, or in any other order based
on information stored in the computer, such as age of neighbors, degree of in-
teregt in some neighborhood problem, or whatever. These lists can also contain
descriptive paragraphs about the entries in the list, if such descriptions have
been included in the data file. The lists can also contain keywords and values
associated with them, such as skills described by keyworﬁs and levels of ability
~indicated by the values. :

. The computer can generate lists of particular groups of neighbors, such as
a list of block representatives by block, or a list of the neighborhood council
in alphabetical order. The following command would produce a list of those neigh- .
‘bors in the garden club, in alphabetical order:
LIST NAMESORT ALL GARDENCLUB
And the following would produce a list of all garden club members sorted by address:
LIST ADDSORT ALY, GARDENCLUB

 An organization, like a neighborhood association, could produce a directory
with alphabetic lists, geographic lists, ‘and special group lists (like clubs,
standing committees, task forces, etc.} all in one boocklet. The computer lists
can be used directly in a layout for offset printing.

SKILLS AND SERVICE EXCHANGES

The names, addresses, and telephone numbers of neighbors, along with a
~descriptive paragraph about each neighbor’s skills, needs, and interests, can be
stored in the computer. Each neighber’s entry may be further described by a few
keywords chosen from a set of master keywords that have been put together by the
“group using the system. The keywords are used to retrieve the names, addresses,
phone numbers, and descriptive paragraphs of neighbors with certain desired skills.
. For example, to obtain a list of all those in the neighborhood who need help with
. home repairs, the person doing the search would sglect the keyword HOMEREPAIR and
then execute the following command: '

LIST ALL HOMEREPAIR



The computer would answer with a list of the names, addresses, and phone numbers
of all neighbers who indicated they needed home repair help.

 Logical combinations of keywords can also be used. For example, the folleowing
pomnand would result in a list of all gardeners who specialize in vegetables and
would use organic methods:

LIST ALL GARDENERSS&VEGETABLES&ORGANIC

Furthermore, keywords can also ke used to characterize needs and offers of
help and the conditions under which a trade might be made, as well as the type of
gkill. For example, if plumbing skills have besen coded into 5 levels {0 for no
skill, 1 for needs help, 2 for has experience and will trade, 3 for has experience
and will trade or charge, 4 for has experience and will charge only, and 5 for
has experience and will teach), then the following command would produce a list
of those who will trade plumbing work for something else: '

LIST ALL PLUMBING.EQ2

. Because the information is instantly available, telephone requests for -
skills, services, or trades can be answered by conducting a simple computer
searc¢h while the person making the reguest is still on the telephone.

SURVEYS

_ The computer can assist in surveying neighbors in the following ways. First,
it can ask a predetermined set of gquestions, one at a time, and wait for someone
to enter the answers. This facility can be used '

{1} te aid in the entry of printed or form survey information
that has already been collected; )

{2) to prompt a telephone interviewer by asking each guestion
for the interviewer to ask the respondent, and waiting for
the answer to be entered by the interviewer; and

{3} to conduct an interview directly by asking guestions and
waiting for the interviewed neighbor to enter the answer
directly.

An example of a brief interview is shown below. The underlined parts represent
the answer entered into the computer by the neighbor:

WHAT IS YOUR NAME? DPETER JOHNSON-LENZ

WHERE DO YOU LIVE? 695 5TH, LAKE OSWEGO, COREGON 97034 :

HOW MANY PERSONS LIVE IN YOUR HOUSEHOLD (INCLUDING YOURSELF}? 2
WOULD YOU LIKE TO JOIN THE MNEIGHBORHOCD ASSOCIATION (1l=YES, 0=NQ}? 1

The system can compute simple statistics and print bar graphs of the results

" of the survey as soon as the last interview has been entered into the computer.

In fact, it can even be used to compute the intermediate results before the survay.
is compiete. The following shows a count and bar graph of people who answered the
question above about joining the neighborhood association:



GRAPH JOIN

CODE COUNT PERCENT

L 153 12.42 XXXEXX - _ _
1 1078 B7.58 HX{RRNEXNIRHANAKK YA U XA LR L R LA R YK ALK ARRRARU LN

ToT 1231 ' )

The code of this question is 0 = no and 1 = ves. This shows that 153 or 12.42%
of the people said they did not want to join the neighborheood association, and

1078 people, or 87.58%, said they did. Altogether, 1231 people were surveyed.

The strings of X's represent the percentages as a bar graph.

Statistics can also be computed on certain sub-groups of the information.
For example, the following command would compute how many teenagers are members:

GRAPH { (AGE<20) &(AGE>12)) /MEMBER

Following a survey, the computer can also be used to produce lists of neigh-
- bors with common interests or concerns as found in the survey. These lists can
be used to get people with similar interests together for proiects, discussions,
task forces, or whatever. This is quite similar to the skill bank and directory
lists mentioned previously.

RESOURCE INVENTORIES

The computer can record rescurces and organize them by location, by people
providing them, by people needing them, or by almost any other system that seems
useful. Statistics can be computed on these inventories to provide more complete
information about what resources the neighborhood has. Lists can be generated
showing who has these resources and where they can be found. The inventories
can bhe updated easily. The following command would be used to produce a list
of all the wvacant lots, for example:

LIST ALIL, VACANT

Then, the average command might be used to show the'average square footage of
‘those vacant lots:

AVERAGE VACANT/SQFOUTAGE

MATLING LISTS

The computer d¢an maintain and update mailing lists. Records in the file
can be added, deleted, and edited with ease. They can be described by keywords
or numerlc data, such as age, block, interest, skills, or whatever. The computer
_can be used to print the mailing labels directly. It can alsc be used to keep
track of who is a member, who has paid dues or subscriptions, and when their
~renewal dates are coming up. The following example shows how Peter Johnson-lenz's
-record can be found in the file, and then eadited to reflect a change of address
and phone:



FIND !'JOHMSON-LENZ, PETER' =~ {The FIND conmand is used.)
RECORD = 92 . (The computer responds .
NAME = JOHNSON-LENZ, PETER W. with the full identificaticn
ADDRESS = 2222 SE NEHALEM, PORTLAND, OR 97202 information for the record.)
PHONE = 232-8976 :

EDIT . _

WHAT DO YOU WANT TO EDIT? ADDRESS . {Here the editor
THE OLD ADDRESS WAS 2222 SE NEHALEM, PORTIAND, OR 97202 is used to change
ENTER NEW ADDRESS 695 5TH, LAXE QSWEGQ, OR 97034 the address and V
WHAT DO YOU WANT TO EDIT? PHONE phone. The under-~
THE OLD PHCWE WAS 232-8976 _ lined parts ave
ENTER NEW PHONE 635~2615 - those entered by

the person making
the corrections.)

SUPPORT EOR BEGINNERS

The computer is programmed to teach anyone without priocr experience how to
use the system. There is a general teacher, called the GUIDE (alsc known as
CLYDE THE GUIDE}, that can be invoked whenever help is needed. Potentially, the
guide could give directions for all types of neighborhood information applications.
It is currently programmed to teach basic data entry, simple keyword searching,
and checking to see if someone is already in the compuoter. The following is an
example of part of the guide’s instructions for checking to see if someone is
already in the computer. This example involves the FIND command used in the
previous example. Wote that the messages from the guide are marked by a G fol-
lowed by a colon {G:) at the beginning of each message.

G: TO CHECK TO SEE IF A PARTICULAR PERSON IS ALREADY INCLUDED IN
THE DATA FILE, USE THE FIND COMMAND. rOR EXAMPIE, TO CHECK TO
SEE IF CLYDE T. GUIDE IS INCLUDED YOU WOULD SAY:

FIND 'GUIDE, CLYDE T.°

NOTICE THE SINGLE QUOTES AROUND THE NAME. USE THE LAST NAME

© FIRST, AND TRY TO FIGURE OUT WHETHER THE PERSON YOU'RE CHECKING
FOR WOULD BE LISTED WITH A SHORT OR LONG FORM OF A NAME (JIM
INSTEAD OF JAMES), SINCE THE COMPUTER MATCHES NAMES LETTER FOR
LETTER. IF THAT PERSCN IS INCLUDED, THE COMPUTER WILL DISPLAY
THAT RECORD FOR YOU. IF NOT, YOU'LL GET A "NOC RECORD IN FILE"
MESSAGE. HNOW TRY THE FIND COMMAND WITH THE PARTICULAR NAME ¥CGU
HAVE IN MIND.

FIND 'JOHNSON-LENZ, PETER' (At this point, the nsighbor

_ enters the FIND command asking
RECORD = 92 fer Peter Johnson-Lenz, and
MAME = JOHNSON-LENZ, PETER W. the computer responds with a
ADDRESS = 695 5TH, LAKE OSWEGO, OR 97034  display of the informaticn
- PHONE = §35~2615 about that record.)

G: GREAT. YQU'VE GOT THE HANG OF IT. LET'S TRY SOME MORE.



' COMBINATIONS OF TECHNIQUES

" Complex projects with direct computer support are possible, such as: -

--Print a list of gardening resources (like sﬁrplus food, tools, etc.),
sort them hy address to fagilitate pick up, print a list of volunteers ..
to pick them up, and keep track of which resocurces are picked up
and used.

--interview people over the teléphone about skills they have to offer,

compile a directory of skills by keywcrds and by people, and publish
the directory.

-=Conduct a workshop and record pecple's interests and areas of concern.
By the time the workshop is over, provide everyone there with a list
of the names, addresses, and phone numbers of evervone slse interested
in similar areas. Follow up the workshop by mailing everyone a
-printed directory of all the participants indexed by name, address,
and interest. :

HARDWARE

o The neighborhood information system is designed to operate on a central com-

- puter, accessed and controlled through a telephone-coupled terminal. 2 neighbor-
hood or other commmunity group wishing to. use the system must Ffirst get access _
to such a terminal. These can be leased for about $50 a month, or can be purchased
for about $1500. Some people have made thelr own terminals for less than: $200.

These terminals have typewriter-like keybeards for communicating with the
computer and for entering data. Many also have printers for printing information
coming from the computer. Some terminals have video screens on which information
from the computer is displayed. Some of these video texrminals also have wvideo
output cables that can be connected to a bank of videc monitors, so that computer
displays can be seen simultaneously by many people. Termminals of this sort also
sell for about $1500 or can he made for considerably less. Terminals can be. carried
to wherever they are needed--to meetings, conferences, and places where people are
working. All that is required foxr operation is a 110 volt wall plug and a telephone.

. In addition to the terminal, a neighborhood or other crganization wishing to
use the system must obtain access to a central computer facility that will sell
“time by the hour, or in larger blocks., Commercial computer time is generally still
too expensive--at least $10 per hour and often more. However, small amounts of
time, particularly during the evening hours, might he available on city or county
computers where local governments are interested in facilitating citizen involvement.

The neighborhood information system was developed and tested under a grant
from the Oregon Museum of Science and Industry to the First Addition Neighbors,
a neighborhood association in Lake Oswego, Oregon. The OMSI PDP 13/45 computer
was used for the work. HNot-for-profit time is available, upon negotiation, from
OMST, at an approximate rate of $2.00 to $4.00 per hour for this type of work
during the day, and for 30.50 to $2.00 per hour in the evenings and weekends.

is microcomputers become more available and less expensive during the next -



few years, systems like this can be quickly implemented on them. Microcomputers
“are as portable as the keyboard temminals currently being used, and they are
completely self-contained. The advantage of a stand-alone microcomputer is

that there is no need for a central computer to store and process the informa- .
tion. It also frees the neighborhood from dependence on services from a central
computer facility. Currently, one can purchase a microcomputer hoard called
the LSI-11, which is a microcomputer version of the PDP-1l computer used to
develop this particular system. Somecne with considerable electronic skills
could use the board as the central building block of an owner-built computer
system. Stand-alone portable microcomputers can also be purchased ready-made
from many commercial companies, and in do~it-yourself kit form from others.

In the near future, the cost of microcomputers is expected to go down dramati-~
cally, just as it has for pocket calculators (although not to that level).

SOFTWARE

The neighborhood information system is based on a general information
system called IS (for Information System}. This system is written in a com-
puter language called RAPL (for A Programming Language}. APL is getting to be
a popular language, spoken by an ever—increasing variety of computers (and-
programmers) ., The concepts of the IS system can be programmed in a few Cays on
any computex speaking APL. APL is such a powerful language that the programming
of a system like IS can now be done in a few days, where it used to take several
waeks or even months in a language like FORTRAN or BASIC. APL was cheosen for

"this development because of this amazing power and flexibility, making it rela-
tively easy to change, modify, or expand the system as it is used, without
requiring redesign of the system. -This means that as a neighborhood‘s computer
needs evolve over the vears, reprogramming time and cost is reduced to a mini-
mum, and new ideas and ways of uzsing information can be quickly realized.

- LIMITATIONS

The major limitation of the system is the number of records (one record
per person) that can be managed in a single file. Using the current system at
OMSI, up to 1000 records can be processed at once, and even up to 2000 records
can be processed simultanecusly if care is taken in the use of certain commands.
The basic factor that limits the number of records in the file is the size of
the APL workspace available on the computer being used. In the future, the
OMST computer may be capable of supporting a workspace of twice the current.
size, thus supporting files of up to 3000 records. On another computer with
an even larger workspace, correspondingly larger files can be processed.
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SAMPLE KEYWORDS AND CODES FOR A NEIGHBORHOOD INFORMATION BYSTEM

Basie information about each household

BLOCK (coded 1~-50 to indicate bhlock nunber)

ZONE (coded 1 = residential, 2 = multi-Ffamily, 3 = commercial)

VALUE {coded 10-25 to indicate the assessed valne of the house in thousands of
dpllars; that is, 10 means an assessed value of $10,000)

PEOPLE {coded 1~6 to indicate the nuxber of people in the household)

HEATING {coded 1 = oil, 2 = gas; 3 = electric, 4 = wood)

Skills needed or offered

A1l these skill keywords are coded 0-5, where 0 = no interest, 1 = need help,
2 = have skill and will trade, 3 = have skill and will trade or chaige, 4 = have
gkill and will charge money for it, and 5 = have skill and will teach it.

AUTOREPAIR GARDENING : MUSIC

BIKEREPAIR . ACCOUNTING VIDEO

. HOMEREPATIR HEALTHCARE FILM
 CARPENTRY - SEWING .. TVREPAIR
WIRING ' CHILDCARE ART
PLUMBING LEGAL SPORTS
FOOD TYPING . INFORMATION

Neighbeorhood groups

A1l these neighborhoed groups and committees are coded 0-1, where O = not a
member and 1 = is a member.

BLOCKREY (block representative)
COUNCIL {neighborhood council)
MONEYCCM (finance committee)
TEIEPHONER (telephone tree)
NEWSCOM (newsletter committes)
PUBLICITY (publicity committee}
INFOCOM (information committee)
CWOMENSGROUP {women's group)
MENSGROUP (men's group)
GARDENCLUE (garden club}
PLANNING (planning task force)

Telephone survey guestions

The'sample telephone survey guestions included here are coded 1~5, as indicated.

FOODCOOP : _ _ _
CREDITUNION (These are coded by the respondent, where 1 = has little or no
CENTER appeal, and 5 = meets a need or has great appeal.}

TOOLPOOL

PARK ’

CHOICE {coded 1-5, where 1 = chose FOODCOOP, 2 = chose CREDITUNICN, 3 = chose
neighborhcod rescurce CENTER, 4 = chose TOOLPOOL, 5 = chose PARK)‘
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© SEMPLE KEYWCORDS AND CODES FOR A NEIGHEBORHOOD INFORMATION SYSTEM

g

Basic information about each houseshold

BLOCK {coded 1-50 to indicate block number) .
ZONE {(coded 1 = residential, 2 = multi-family, 3 = commercial)
VALUE (coded 10-25 to indicate the assessed value of thes house in thousands of
dollars; that is, 10 means an assessed value of $10,000)
" PEOPLE {coded 1-6 to indicate the number of people in the household)
THEATING (coded 1 = o0il, 2 = gas, 3 = electric, 4 = wood)

N

Skills needed or offered

A1l these skill kevwords are cocded 0-5, where C = no intereét,_l = peasd hel?{
2 = have skill and will trade, 3 = have skill and will trade or charge, 4 = have
skill and will charge money for it, and 5 = have skill and will teach it.

AUTOREPAIR GARDENING MUSTC

o ' BIKEREPAIR : ACCOUNTING - VIDEO
HOMEREPAIR HEALTHCARE FITM
CARPENTRY SEWING TYREPALIR
WIRING - CHILDCARE ART
PLUMBING - S ILBEGAL . SECORIS

FOOD : TYPING : INFORMATION

- Heighborhood groups

All these neighborhood groups and committees are coded 0-1, where 0 = not a-
member and 1 = is a member. :

BLOCKREP - {block representativs)}
COUNCIL {neighborhood council)
T MONEYCOM (finance committee)
TELEPHCONER (telephone tree)
NEWSCOM (newsletter committewm)
PUBLICITY {publicity committee)
CINFOCOM {information committee)
WOMENSGERQUP (women's group)
MENSGROUP (men's group)
GARDENCLIUR (garden club)
PLAMNING (planning task force)

Telephone survey gquestions

The sanple telephons survey quostions included here are coded 1-5, as indicated.

FCOLRCOOP : : _ _
CREDITUNICH (These are coded by the respondent, where 1 = has little or no
CENTLR appeal, and 5 = meets a need or has great appeal.)

TOOLPOOL '

FARK

CHOTCE  (caded 1-5, where 1 = chose POCDCCOP, 2 = chose CEEDITUNICN, 3 = chose
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ON FACILITATING NETWORKS FOR SOCIAL CHANGE

by Peter and Trudy Johnson-Lenz

ABSTRACT

The problem of increasing societal variety is described.
A suggestion is made that social networks might serve as
decentralized regulators of this variety. Examples of
social networks serving in this capacity are given.
Methods are outlined for facilitating these networks by
sharing information about the network and its members.
Facilitation at various levels of recursion is discussed.
Computerized conferencing is cited as a means for
enhancing communication within geographically dispersed
networks. Decentralized computer processing networks are
mentioned as the logical hardware counterpart to support
these social networks.

December, 1977
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OUR PROBLEM

We are living in times of incredible change., Scientific knowledge is
doubling every ten years, individuals have increasing perscnal freedom in
lifestyle, our technology brings us new advances and new side-effects, and
rapid communications media show us problems and possibilities faster than we
can assimilate them.

The incregsing variety of problems and options is a blessing and a curse.
The variety of new information asvallable makes 1t more likely that we can find
solutions to given problems--if we can find the right piece of information when
we need it. The variety of personal options leads to increased freedom, but
there is no strong trend toward increased responsibility to go with it. Often
the governance and education aystems seem to be out of phase with the changes,
30 their responses are not always appropriate to current situations. How can
we cope with this variety?

A CYBERNETIC PRINCIPLE

One of the fundamental principles of cybernetics, Ashby's Law of Requisite
Variety, states that the regulator or governor of a system must match the
~varlety of that system in order teo contrel it [1]. Either the variety must be
raduced or the regulator expanded until there is a balance.

© What Ashby's Law says is that we have a choice. We can reduce the soecial
variety by increasing government surveillance and contrel, by centralizing our
decision-making proecesses even further, by limiting our personal and collective
lives, and by restricting information and research. Many would resist such
increased contrel and limitation, and force would be necessary to malntain it.
On the other hand, we can increase the variety in our regulatory system by
facilitating the free exchange of information, by inveolving more people in the
decisions which affect them and in which they have an interesi, by
decentralizing institutions, by encouraging localism, and sc on. Although more
acceptable to most pecple, this approach must rely on distributed power and
governance, and 1t requires more individuoal responsibility (instead of
dependence on goverament) for it to work. The political preblems and
implications of such decentralization are not discussed here.

SPROUTS FROM THE GRAS3ROCTS

One promising trend foward increasing the variety of cur regulatory
systems 1s grassroots involvement. In many places, pecple are coming together
in loosely organized groups to make sense of and help direct the course of
change in their personal and community lives. There is a resurgence of
neighberhood feeling and concern in many parts of the Unilted States.
Neighborheood associations are forming to participate in planning, to deliver
" services fo residents, to provide socizl suppert, and to participate in local
governance, There are alsoco coalitiona and alliances of nsighborhood
associations and cother community self-help groups [2]={7]. Citizen
participation and involvement is becoming more prevalent, and is even mandated



in some places. Interdisciplinary "invisible ocolleges" of aclentists and
professionals are forming to share ideas. There are many public interest and
environmental groups which foous on issues they believe important and that
goverment seems to ignore. There are also groups devoted to interpersonal
gupport and personal graowth [87.

The network concept is central to this trend. Many psople devoted to
alternatives and social change use the Lerm network to describe their group and
the relaticnships and flow of information within it. To them, it meais a
decentralized network with low centrality, where information passes qulte
freely among the members and is available te all within the network.
Furthermore, in this context the term geénerally includes the idea that power is
shared, that declsionz are made by all those affected, that eceonomic and
physical energy is available Lo all., In groups with a more collective
prientation, there i3 a notable absence of hierarchical atructure, and
- authority is often split to assure that the ideas of any one person do not
dominate, Many pesople involved in social change and innovation proudly call
tHemselves "networkers.Y They are well practiced in the network arts! sharing
idformation and leads to cther people, helping bring people together wha aaﬂ
mutually benefit, helping people find what they need [9].

Decentralized soclal change netwcrks baged in the grassroots constitute a
promizing beginning for a change in our governance system that has the
potential for matehing the variety of our time. They are especlally powerful
because they are grounded in people's personsl llves and the friendship
neiworks that make up our scecial fabric. They can begin to match the variety
of problems, needs, resources, and conditions as their memberships and purposes
change in response to the changing times. Being flexibly structured, they can
respond more guickly than the more rigid social institutions of today [i10]. If
recesgary, an entirely new nefwork can emerge from the pieces of an old one.
These networks can also targst thelr responses to the appropriate places, with
the appropriate levels of help. They can bring to Dear many diverse talents.
Being rooted in the people, they can bring lecal understanding to local
problems which bureaucrats don't always share.

FACILITATING BETWORKS

Because of limited communications channels within and among themselves,
these networks cannot always respond quickly and easily to problems and issues.
Communication iz often limited to sharing information through the mall, printed
newsletters, and occasional telephone calls, whenever face-to-Tace meebings are
net possible. This is & serdious problem in geongraphically dispsrzed networks,
such as the lovsely organized Northwest Net., It includes perhaps a thousand
peonle who zre working on loeal food production and distribution, alternative
and public accoess media, holistic health, land trusts, communications,; and more
in various subnetworks in Oregon, Washington, and Idahe. These neiworks are
- further hampered by the slowness of the natural word-of-mouth process by which
people come inte a network and find others with common interests. Such
limitations make it difficult for these networks to evolve into a mels-networlk
of issuwe-zspecific ad hoe groups emerging in response to issues and then fading
away as the problems are soalved. - :

If these networks are to davelopn fﬁrther ip the direction ef'regulating



life on the planet, thev must be facilitated. Their capacity bo link members
and to communicate with other networks must be enhanced. This 1s the
motivation for our work, as well as the work of others interested in the
birthing of new planetary regulatory ayatemsz, Qur own work consists in using
the tools of the communications era (computers, telecommuniecations,
mathematical models and methods, ete.} Lo increase the ability of thesze

networks to perceive problems, to link up into adhocracies for action, and to
interconnect with other networks. '

Facilitating networks involves distributing information about the network
to all its members. This information includes facts zbout members® skills,
resources, needs, availability, attitudss, interests, and perceptions. It may
also include information about the structure of the network. By sharing as
much "aceess® Information as possible within 2 network, individual members are
empowerad to form thelr own links with others, without having %o rely on a
central leader. By sharing information about members? perceptions, or "mental
models,” it becomes easier for subgroups (or subnets} to form for discuszion or
action. The purpose of nelwork facilitation 1z to increass the number of links
among members and to decreass the degree of centrality of the network.

FACTLITATION THROUGH SHARING INFORMATION ABOUT PEOPLE

Many of our projects have been baszed on building a file of information
about peocple in the network, containing the names, addresses, telephone
numbers, and some additional information asbout concerns and interests. This
additional information may include both kesyword descriptors and free-form
textual material,

The International Network for Social Network Analysis {INSNA) directory we
prepared 1s & good example of such & file [11]. Even in print form, this
information aliows IHNENA members acneas to everyone else in the network. The
keyword indices provide a way to locate others in the same discipline or
geographic area, or those with similar interests. The INSNA directory is now
available on a computer at the University of Toronto. The on-line file can
also suppert mors complex searches; for example, for people in (anada who are
soclologists, and who are interested in support networks and methods for
investigating them.

By adding more descriptors for sach peraon, more refined searches beoome
posaible, including searches hassd on "profiles® or sets of characteriatics.
- The development of keyword descriptors for people in a network should be done
with the advice and consent of network wmembers. There are seriocus problems
with an open-snded list of kevwords. First, 1f participants make up their own
desceriptors, duplicate keywords with slight variations often oocur, For
examnple, one might use Ygardener,®™ while another would say Ygardening.®
Second, synonyme or olosely associated terms often appear as geparate keywords,
such as "women's studies,” "woman's movement,” "feminist movement,” and so on,
An initial kevword list may be developed by a2 neiwork organizer or facilitator,
but network members should be asked i1f those keywords describe them adequately
and what changes should he made. There should also be provisions for adding or
nodifying descriptors as the networlk changes.

Another way to bring people together in a2 netwerk is to share information



about members® points of view aboub given topics,  Recesnt developments iwm
modeling theory {including Interpretive Structural Medsling) have produced
technigues for structurdng the elements and relationships thet make up a-
peracn’s view of a tople into an integrated mental model [121. Using directed
 graphs, a person's mental modsl can be expressad as & network of concepts.
Rather than using ISM technigues which produce a single group model, we have

" ghoszen to ask each person guestions about the elements and relatioaships he or
ahe percelives and then Lo ¥oluster? the responses into patherns (uslng n-~way
tabulations to find exact pattern matches). Then the nmosgt frequsnt patterns of
reaponses {(that ism, the most frequent “mental models™) are shared with network
members. Nobt only does this tell msmbers what points of view they and others
hold, but it also provides an explizit opportunity for discusszing points of
difference, We generate the initial 1ist of elements and the posaible

- relationships among them wibth a small, &1?&?39 group of people familiar with
“the area or issue.

We recentiy used such technigques ab the Oregon Information and Referral
Idea Falr and Workshops., Before the Ides Fair, we generated some initiall
modalys of information and referral (T&R) and conducted & plilot test with &
diverse group of people involved in community and sccial service J&R. . Then, at
the Fair, following registration, we surveyved the participants, entered their
responses into the computer, analyzed the resulisx, and later shared with the
participants the most freguent mental wmodels of information and referral,
showing not orly what they felt about &R, bubt why [13]. By using sudh
technigues we are sharing nobt only a specific interest or attitude, bub we are
also beginning to make explieit in broad terms the entire constellation of what
a perscn thinks about a givan area, so that everyone has a contexted pic?uﬁ% of
wnat others in the netwerk think sbeut a tople,

FACILITATION THROUGE SHARING INFQRM&TIQﬁ ABOUT HMETWORKES

Another kind of information that can help people in a nstwork is
information about the network structurs--who knows whom, who has worked with
whom, stc, Thiz sort of information is common to most soelal network analysts,
but it is relatively new to social network practitioners. We believe that auch
data can be used to wodify and extend existing scoizl nstworks. For example,
if one joins a network and knows a few psople, he or she can use portions of
the whole network daba to find friemds o Introduce nim or her to other

“interesting people in the network. Hrokering can also be done more formally by
pecple in the network who enjoy match-making., Information about othspy networks
toe winich one beslongs can also be shared in this manner, thus providing linkages
among neitworks through node individuals. In our experlence, most changes in
soeial networks are accomplished through existing links: we have been
introduced to wmost of our friends by other friends. Access to whole nebunri
data of this type can facilitate the natural process of network growth.

We are alszo participating in network communication and facilitation on
EIES (Electronic Information Exchange System), a computerized conferencing
csysten designed by Murray Turoff. This winter, some members of INSHA will be
uging EIES fo participate in a network of social networkers convened by Linton
Fresman., This network will share ldeas and work as & geographically
gecentralized “invisible college,” combining several academic disciplines in
the discussion of soclal network analysis [1%]-{15]. Whole network data has



been collectad on INSNA, and plans are being made to analyze this data to give
a better picture of who its members are and how they interrelate. Similar
plans are being made for studyving the netwoerk structurs of the sccial networks
network on EIES, as well ag of other EIES networks., What are {he effects on
the nstwork structure of making that structure explicit to all the members?
Will it s?ay the same or change, and how?

LEVELS OF FACILITATION

Facilitation must take place at several different levels of networks.
First, it must happen at the level of each nelghborhood and local community.
We have designed and used a computer-based community information system to help
organize our neighborhood for participation in a comprehsnsive land-use
planning process. We began with a survey of our nelghbors. From the survey
results we developed the neighborhood!s agenda for actlon and prepared lists of
neighbors with simllar concerns to serve on task foross and committess, The
system was alsc used to form & telephone tree for communicating and responding
Lo surprize moves from City Hall., The entire effort had a significant impact
“on politieal directions in the clty [16]. In addition, the aysiem could have
been used to bring people together for social purpeoses, in common intersst
groups {e.g., gardening ¢lub, plav reading group, etc.), o to sxchange goods
and/or services. However, the neighborhood assoclation chose Lo emphasize
political and planning ilssuss rather than socisl organization.

We also helped a project get started in Portland, Oregon, where a
neighborhood association is using s micro-computer in somecons’s basement Lo
facilitate the exchange of skills angd resocurces amnong neighbors [17].
Micro-conpuber hardwars is becoming inexpensive enough ($600 and up) %o enable
interested neighborhoods and communiliy groups to handle thelr own information
needs without outzide ssslstance. To make this happen, a variety of software
packages and people willing fto maintain and manage such projects are nseded.

Second, fseilitation must hanpen at larger levels of perspentive--at the
county, state, regional, and eventually national and global levels. AL these
levels there are zeversl problems: providing communications channels for large
numbers of geographlcally separate people, interiinpking and interconnecting
more local nebtworks for large-scale action, and corganizing large-scale complex
proplems so that the problem components and the relationships among them can be
readily understood.

At these larger levels of perapective, many networks and "natworking®
projects exist. Harry Stevens hasz besn designing and testing fechniques for
Tinvelvement through ovelworking” for fiftesn years. He ils currently developlng
a Scilence Resource Network for the Massachusetts Legislature [18] and planning
a legisglative exchange expsriment among state legislaturses via nobebooks and
camputerized conferencing. Last winter we participated in the design and
development of a soolal process and computer syatem to support city- and
state.wide issue dialogues in Washington State [191-[20]. Issues wers
formulated and analyzed by cltizen groups, who acocessed the results through an
interactive computer al meetings. Thesse issue dialogues clarifisd noit only who
Felt which ways about izsues, bubl alse why they felt fhose ways. This can be
the basls for organizing into action groups and forming political coalitions.
In Hawaill, the Hawail Bealth Net links people interested in holistic health



{291, There is a state-wide technical skills bank in Horth Carciina, and 2
nationsdl skills bank is being develeoped by Patrick Saccomandl of the
Independent Foundation [221.{23]. 0On a global scale, Anthony Judge has used
the network paradigm to express znd interrelate percsived problems, the
international organizationsz concerned with them, the disciplines focusing on
them, and the values which make them visible [28]1-[25].

Iﬂ?ﬁﬂVED COMMUNICATION

Networks of pecple also share information about topics of common interest,
goals, purposes, sho.  Local networks can often do this in face-to=Taoe
meetings, bul geographically disperssd networks must circulate textual and
graphic material through the mail. This is slow and expensive, and truly
"interactive® communication is impossible. UOne solution to this problem is
computerized conferencing, which sllows groups to communicate ideas, meeb,®
amd make dscislons, without the cosl of travel and the inconvenisncs of
hringing people to a central loeation at .z given time [28]. Such conferencing
is asynchronous, since material may be entered into or retrisved from the
computer at different times, thus making rapld communication within a network
posaible at the convenienes of each individual. We are awesre of several groups .
of sclentists, sociasl socisntists, and others interested in soccial ahange:who
are exploring some means of bringing together geographleally dilspersed people
©into networks to share ldeas, make friendships, and work together., We are
helping several of bhese groups find appropriate state-of-thee-art '
communications systems to support thelr networking activities. At present,
full computerized conferencing systems are not widely available b most
networks, but they will bes in the future. We feel that the potential for
computerized communicatlions avstems Lo link pecople in dvnamic, ever«chanq;ng,
decentralized netwerks is virtually unllmltéd

In a few more years, people alb home will be able fo have computer
terminals hooked up to their family TV sets for a few hundred dollars.
Already, experiments are being condunted with mystems in England that will
deliver textusl information Lo subseribers? TV soreens [27). In Columbus, Ohio
100,000 homes are now wired for two.way cable TV, which began programming in
December, 1977 [28]. Such communications systems begin to support the varisty
in socliety, bult they also need to be siructured so Lhat the vardety is

- regulated, rather than expandsd inte chaos.

NEXT: DECENTRALIZED COMPUTER NETWORKS |

Most of the current experiments in sccial network facilitation using
computers have been limited to using a central computer fo store the directory
for the network, to analyze the structure of & nstwork, and to support
-computerized ccrferemaing Even though a asingle, nentral compuber may be.
acoessed Lthrough geographically distributed computer terminals, the current
state~of-tha-art invelves centralizing the dats in one placs. This
wentralization has the zame %hartcomxng we mentioned before: it tends to 1lmit
variety.

Recently, computer sclentists have: Degun sxperimenting with *distributed
proceszing networks.”® Such 3 network id made up of many compubers, themsslves
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geographically distributed. The major advantages of such networks are that
local processing can be done by a locel sompuler, sensitive data oan be kept in
a local computer and thus probected, other compulers can Fhelp” In a problenm
when needed, and the activity of the entire network can be dynamically
allocated to the current sst of problems. Such g decentralized network has no
central data base. The data iz kept in bits and pieces in the distributed
computers. & distributed processing network 1a the logical hardware
counterpart to the scecizl networks discussed above, Loving Grace Cybernetics
is currently developing a distributed processing network that will serve as a
“oommunity memory” in the San Francisco area, containing information about
community needa, servieess, resources, and so on [29]. :

SUMMARY

Given ithe increaszing variety in our scolebty, 1t is necessary to find new
mechanisms for copling with it and with rapid change. HEither the regulatory
" systems need to be amplified, or the variesty needs to be raduced. HNetworks of
people coming bogéther out of common interest and concern may serve as an
adiunct to current regulztory systems to match the exploding vardety. Such
networks nesd to be organized and facilitated at verious levels of rscursion,
meginning at the lecal level, Information aboul people’s interests, mental
" models, abilities, concerns, values, and so forth needs Lo be shared within and
anmong networks, Information aboulbt the network's structure can alsoe be used to
facilitate the development of new relationships within the network.
Geographically dispersed networks of psople can be Tacilitated through new
communications technologies, including computerized conferencing. In the
future, decentralized computer networks will alao play a part., These trends
suggest new governanee and educational structures that may help us preserve our
freedoms, while bringing more individual responsibility to bear on new
prablems.
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OUR PROBLEM-

¥We are living in times of incredible change. Scientific knowledge is
“doubling every ten years, individuals have increasing personal fresdom in

. lifestyle, our technoleogy brings us new advances and new side-effects, and
“rapid communications media show us problems and possibilities faster than we
¢an assimilate them.

The increasing variety of problems and options is a blessing and a curse,
The variety of new information available makes it more likely that we can find
solutions to given problems--if we can find the right piece of information when
we need it. The variety of perzonal options leads %o increased freedom, but
there is no strong trend toward increased responsibility to go with it, . Often
the governance and education systems seem to be out of phase with the changes,
30 their responses are not always appropriate to current situations. How can
we cope wWwith this variety?

A CYBERNETIC PRINCIPLE

One of the fundamental principles of cybernetics, Ashby's Law of Requisite
-VYariefy, states that the regulator or governor of a system must mateh the
variety of that system in order to control it [1]. Either the varisiy must be
reduced or the regulator expanded until there is a balance.

What Ashby's Law says is that we have a cholce. We can reduce the soeial
variety by increasing government surveillance and control, by centralizing our
- decizion-making processes even further, by limiting cur personal and collective
lives, and by restricting information and research., Many would resist such
increased control and limitation, and force would be necessary to maintain it.
On the other hand, we cvan increase the variety in ocur regulatory system by
facilitating the free exchange of information, by involving more people in the
deciajons which affect them and in which they have an interest, by
decentralizing institutions, by encouraging localism, and so on. Although more
acceptable to most pecople, this approach must rely on distributed power and
governance, and it regquires more individual responsibility {(instead of
dependence on goverrment) for it to work. The political preblems and
“implications of such decentralization are not discussed here.

SPROUTS FROM THE GRASSROOTS

_ One promising trend toward increasing the variety of cur regulatory
systems ig grassroots involvement. In many places, people are coming together
in loosely organized groups to make sense of and help direct the course of
change in their personal and community lives, There is a resurgence of
neighborhood feeling and concern in many parts of the United States.
Neighborhood sssociations are forming to participate in planning, to deliver
services %o residents, to provide social suppori, and fo participate in local
- governance, There are also coalitions and alliances of neighborhood
associations and other community self-help groups [21-[7]. Citizen
participation and involvement is becoming more prevalent, and is even mandated



in some places. JInterdisciplinary “inviéible colleges™ of scientists and .
prefessicnals are forming to share ldeas. There are many public interest and .

environmental groups which focus on issues they believe important and that _
‘goverment sesems to ignore. There are also groups devoted Lo interpersonal

support and personal growth [8].

The network corcept is central to this trend. Many peopls devoted o
alterpatives and social change use the term network to describe their group and
the relationships and flow of informaticon within it. To them, it means &
decentralized network with low centrality, where information passes gquite
freely among the members and is available to all within the network.
Furthermore, in this context the term generally includes the idea that power is

- shared, that decisions are made by a1l those affected, that economic and

physical energy iz availabie to all. In groups with a more collective .
orientation, there is a notable absence of hierarchical structure, and

~authoerity is often split to assure that the ideas of any one person do not
- dominate. Many people involved in social change and innovation proudly call

themselves "networkers." They are well practiced in the network arts: sharing
information and leads to other people, helping bring pecple together who can

mutually benefit, helping people find what they need [9].

Decentralized sogial change networks based in the grassroots constitute a
promising beginning for a change in our governance system that has the

B potential for matching the variety of our time, They are especially powerful

because they are grounded in people's personal lives and the friendship _
networks that make up our social fabric. They can begin to mateh the variety
of problems, rieeds, resources, and conditions as their memberships and purposes
change in response to the changing times, Being flexibly structured, they can
respond more guickly than the more rigid social institutions of today [10]. If
necessary, an entirely new network can emerge from the pleces of an old one.
These networks can also target their responses to the appropriate places, with.

- the appropriate levels of help. They can bring to bear many diverse talents._

Being rooted in the people, they can bring local understanding to local
problems which bureaucrats don't alwayvs ghare.

FACTLITATING NETWORKS

Because of limited communications channels within and among themselves,
these networks cannot always respond guickly and esasily to problems and issues.
Communication is often limited to sharing information through the mail, printed
newsletters, and occasional telephone calls, whenever face-to-face meetings are
not possible. This is a serious problem: in geographically dispersed networks,

such as the loosely organized Northwest Net. It includes perhaps a thousand

people who are working on loval food productiom and distribution, alternative
and public access media, holistic health, land trusts, communications, and more-

3n various subnetworks in Oregon, Washlngton and Idaho. These networks are
further hampered by the slowness of the nstural word-of-mouth process by which

people come into a network and find otheﬁs with common interests. Such :
limitations make it difficult for these networks $to evolve into a meta-nebwork

~of issue-specific ad hoc groups emerging in response to issues and then fading
away as the problems are solved.

If these networks are to develop further in the directien of regulatihg__
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1ife on the planet, they must be facilitated. Their capacity teo link members

" and to communicate with other networks must be enhanced., This is the

motivation for our work, as well as the work of others interested in the
birthing of new planetary regulatory systems. Our own work consists in using
the tools of the communications era (computers, telecommunications,
mathematical models and methods, ete.) to increase the ability of these
networks to perceive problems, to link up into adhoecracies for action, and to
interconnect with other networks.

Facilitating networks involves distributing information about the network
to all its members. This information includes facts about members? skills,
resources, needs, availability, attitudes, interests, and perceptions. It may
also inciude information about the structure of the network. By sharing as
much "access™ information as possible within a network, individuzl members are
empowered to form their own links with others, wlthout having to rely on a
pentral leasder. By sharing information about menmbers' perceptions, or Fmental
models,”™ it becomes easier for subgroups {or subnets) to form for discussion or
action. The purpose of network facilitation is to increase the number of links
among members and to decrease the degree of centrality of the network.

FACILITATION THROUGH SHARING INFORMATION ABOUT PECPLE

_ Many of our projects have been based on building a file of information
about people in the network, containing the names, addresses, telephone
‘numbers, and =zome additional information about concerns and interests. This
additional information may include both kevword descriptors and free-form
textual material.

The International Network for Scoial Network 4nalysis (IHSNA) directory we
_prepared is a good example of such a file [11]. Even in print form, this
Anformation allows INSNA members access to everyone else in the network. The
keyword Indices provide a way to locate others in the same diszelpline or
geographic area, or those with similar interests. The INSKA directeory is now
available on a computer at the University of Teronto, The on-line file can
also support more complex searches; fer example, for people in Canada who are
scociclogists, and who are interested in support networks and methods for
dnvestigating them,

By adding more descriptors for sach person, more refined searches become

- possible, including searches based on "profiles” or sets of characteristies.
The development of keyword descriptors for people in a network should be done
with the advicee and consent of network membera. There are serious problems
‘with an open-ended list of keywords. First, if participants make up their own
descriptors, duplicate keywords with slight variations often cceur. For
example, one might use ¥gardener,% while another would say "gardening.®

Second, synonyms or closely asscociated terms often appear asz separate keywords,
such as "women's studies,™ "women's movement,™ "femninist movement,® and so on.

An initial keyword list may be developed by a network organizer or facilitator,

- but network members should be asked if those keywords describe ther adequately
and what changes should be made. There should also be provisions for adding or
modifying descriptors as the network changes.

Another way to bring people topether in 2 nebtwork iz to share information



about membera' points of view about given topics. - Recent developments in
modeling theory {(including Interpretive Structural Modeling) have produced
techniques for structuring the elements and relationships that make up' a =
person’'s view of a topic into an integrated mental model [12]. Using diredted
graphs, a person's mental model can be expressed as z network of concepts.
Rather than using ISM techniques which produce z single group model, wé have
chosen to ask each person questions about the elements and relationships he or
she perceives and then to "ecluster" the responses into patterns (using neway
tabulations to find exact pattern matches). Then the most freguent patterns of
responses {that is, the most frequent "mental models®) are shared with rietwork
members, Not only does this tell members what polnts of view they and others.
held, but it alse provides an expliecit opportunity for discussing points of

-difference. We generate the initial list of elements and the poasible

relationships among them with a small, diverse group of people famlllar with

Lhe area or issue.

We recently used such technigues af the Oregon Information and Réfe?ral
Idea Fair and Workshops. Before the Idea Fair, we generated some initial

- models of information and referral {I&R) and conducted a pilot test with a

diverse group of people involved in communifty and social service I&R. Then, =at
the Fair, following registration, we surveyed the participants, entered their

. responses into the computer, analyzed the results, and later shared with the

participants the most fregquent mental models of information and referpral,

~showing not only what they felt about I&R, but why [13]. By using such
- techniques we are sharing not only a specific interest or attitude, but we are

also beginning to make expliclt in broad terms the entire constellation of what
& person thinks about a given ares, so that everyone has & contexted plcture of
what others in the network think about a topiec.

FACTLITATION THROUGH SHARING INFORMATION ABOUT NETWGRKS

Another kind of information that can help people in & network is . -
information about the network structure--who knows whom, who has worked with
whom, ete. This sort of information is common to most sceial network analysts,
but it is relatively new to social network practitioners. We believe that such
data can be used to modify and extend existing social networks. For example,
if one joins a network and knows a few people, he or she can usé portions of

. the whole network data to find friends te introduce him or her to othar
interesting people in the network. Brokering can also be done more formally by

people in the network who enjoy mateh-making., Information about other networks
to which one belongs can alsc be shared in this manner, thus providing linkages
among networks through node individuals. . In our experience, most echanges in

"social networks are accomplished through existing links; we have been:

introduced to most of our friends by other friends. Access to whole metwork ”
data of this type can facilitate the natural process of nebwork grawth

We are alsc participating in network communication and faeilltatian on
FEIES (Electronic Information Exchange System), a computerized conferencing
system designed by Murray Tureff. This winter, some members of INSWA will be

using EIES to participate in a network of social networkers convened by Lint0n
Freeman. This network will share ideas and work as a geographically

decentralized "invisible college," combining several academic disciplines: in

the discussion of social network analysis [14]-[15]. Wnole network data has
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© been collected on INSNA, and plans are beling made to analyze this data to give
a better piclure of who its members are and how they interrelate. Similar
plans are being made for studying the nebtwork structure of the socizl networks
network on EIES, as well as of other EIER networks. What are the effects on
the network structure of making that structure explicit to all the members?
¥ill it stay the same or change, and how?

LEVELS OF FACILITATION

Facilitation must take place at several different levels of networks.
CFirst, it must happen at the level of each neighborhood and local community.

We have designed and used a conmputer-=based community information system to help
organize our neighborhood for participation in a comprehensive land-use
planning process. We began with a survey of our neighbors. From the survey
results we developed the neighborhood®s sgenda for action and prepared lists of
neighbors with =mimilar concerns to serve on task forces and committeesz. The
system was also used to form a telephone tree for communicating and responding
to surprise moves from City Hall. The entire effort had a significant impact
on political directions in the city [16]. In addition, the system could have

- been used to bring people together for social purposes, in common interest
groups (e.g., gardening club, play reading group, ete.), or to exchange goods
and/or services. However, the neighborhood szsscciation chose to emphasize
political and planning issues rather than social organization.

We alse helped a project get started in Portland, Oregon, where a
neighborhood association is using a micro-computer in someone's basement to
facilitate the exchange of skills and resources among neighbeora [17].
Micro-computer hardware is becoming insxpensive enough (%600 and up) to enable
- interested neighborhoods and community groups to handle their own information
needs without outside assistance. To make this happen, a variety of software
packages and people willing to maintain and manage such projects are needed.

Second, facilitation must happen at larger levels of perspective--at the
county, state, regicnal, and eventually nationsl and global levels. At fhese
levels there are several problems: providing communications channels for large
"numbers of geographically separate people, interlinking and interconnecting
more local networks for large-scale action, and organizing large-scale complex
problems so that the problem components and the relationships among them can be
“readily understood.

At these larger levels of perspective, many networks and "networking®
projects exist. Harry Stevens has been designing and testing techniques for
¥involvement through networking® for fifteen vears. He iz currently developing
a Science Resource Network for the Massachusetts Legislature [18] and planning
a legislative exchange experiment among state legislatures via notebocks and

~computerized conferencing. Last winter we participated in the design and
development of a soclial process and computer system to support city- and
state-wide issue dialogues in Washington State [19]1-[20]. Issues were
formulated and analyzed by citizen groups, who accessed the resulis through an
interactive computer al meetings. These issue dialogues clarified not only who
.felt which ways about issues, bub alsce why they felt those ways. This ¢an be
the basis for organizing into action groups and forming politiesl coalitions.
"In Hawail, the Hawaii Health Neit links people interested in holistic health



[21]. There is a state-wide technlcal skills bank in North Carollna, and a
“national skills bank is being develeped by Patrick Saccomandi of the
Independent Foundation {221.[23]. On a global scale, Anthony Judge has used
the network paradigm to express and interrelate percelved problems, the
international organizations concerned with them, the disciplines focu31ng cn
- them, and the values which make them visible £2H] [25].

IMPROVED COMMUNICATION

Networks of people aléa share information about topies of eommdn:interest,
goals, purpcses, ete. Local networks can often do this in fage-to-face

" meetings, but geographically dispersed networks must circulate textual . and

graphic material through the mail. This is slow and expensive, and truly
#interactive™ communication is impossible. One solution te this probiem is
computerized conferencing, which allows groups to communicate ideas, "meet ™
and make decisions, without the cost of travel and the inconvenience of
bringing people to a central location at a given time [26]. Such conferencing
is asynchronous, since material may be entered into or retrieved from the

computer at different times, thus making rapid communication within z network
“posslble at the convenience of each individual. We are aware of several groups
- of scientists, scclal scientists, and others interested in soccial change who

are exploring some means of bringing together geographically dispersed people
into networks to share ideas, make friendships, and work fogether. We are

- helping several of these groups find appropriate state-ofw-the-zari

copmunications systems fo support their networking activities. ﬁt'present,”
full computerized conferencing systems are not widely available to most
networks, but they will bes in the future. We feel that the potential fOPf

-compuﬁerlzed commuinications systems to link people in dynamlc evarmchanglng,

decentralized networks is virtually unlimited.

In a few mors years, people at home will be able %o have eompuﬁeff

“terminals hooked up to their family TV sets for a few hundred dollars.
~Already, experiments are being conducted with systems in England that will
- deliver textual information to subscribers® TV screens {27]. In Columbus, Ohio .

100,000 homes are now wired for two-way cable TV, which began programming in -
December, 1977 [28). 3uch communications systems begin to support the variety
in society, but they also need to be structured so that the variety is
regulated, rather than expanded inte chaos. .

WEXT: DECENTRALIZED COMPUTER NETWORKS

HMost of the current experiments in social network facilitation using
computers have been limited to using a central computer to store the directory
for the network, to analyze the structure of a nefwork, and to support :
computerized conferencing. Even though a single, central computer may be
accessed through geographically distributed computer terminals, the current

state-of-the.ari involves centP31121ng the data in one place. This

centralization has the same shortcoming we mentioned before: it tends'to llmlt'
variety,

Recently, computer scientists have begun'experimenting with "distributed

-processing networks.® Such a network is made up of many computers, themselves
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geographically distributed. The major advantages of such networks are that -
~local processing can be done by a local computer, sensitive data can be kept in
& local computer and thus protected, other computers can "help" in a problem
"when needed, and the activity of the entire network can be dynamically

allocated to the current set of problems. Such a decentralized network has no

central data base. The data is kept in bits and pieces in the distributed
computers. A distributed processing network is the logical hardware
counterpart to the social networks discussed above. Loving Grace Cybernetics
is currently developing a distributed processing network that will serve as a
- "community memory" in the San Francisco area, containing information about
community needs, services, resources, and so on [29].

SUMMARY

Given the increasing variety in our society, it is necessary to find new
mechanisms for coping with it and with rapid change. Either the regulatory
systems need to be amplified, or the variety needs to be reduced. Networks of
people coming together out of common interest and concern may serve as an
adjunct to current regulatory systems to mateh the exploding variety. 3Such
networks need to be organized and facilitated at various levels of recursion,
beginning at the local level, Information about people's interests, mental
 models, abilities, concerns, values, and so forth needs to be shared within and
among natworks, Information about the networki's structure can also be used to
Tacilitate the development of new relationships within the network.
Geographically dispersed networks of people can be facilitated through new
communications technologies, including computerized conferencing. In the

“future, decentralized computer networks will also play a part. These brends
suggest new governance and educaticnal structures that may help us preserve our
freedoms, while bringing more individual responsibility to bear on new
problems.
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life on the planet, they must be facilitated. Their capacity to link members
and to communicate with other networks must be enhanced. This is the
motivation for our work, as well as the work of others interested in the
birthing of new planetary regulatory systems. Our own work consists in using
the tools of the communications era (computers, telecommunications,
mathematical models and methods, etc.) to increase the ability of these
networks to perceive problems, to link up into adhocracles for action, and to
interconnect with other networks.

Facilitating networks involves distributing information about the network
to all its members. This information includes facts about members' skills,
resources, needs, availability, attitudes, interests, and perceptions. It may
alsc include information about the structure of the network. By sharing as
much "access" information as possible within a network, individual members are
empowered to form their own links with others, without having to rely on a
central leader. By sharing information about members' perceptions, or "mental
models," it becomes easier for subgroups (or subnets) to form for discussion or
action. The purpose of network facilitation is to increase the number of links
among members and to decrease the degree of centrality of the network.

FACILITATION THROUGH SHARING INFORMATION ABOUT PEOPLE

Many of our projects have been based on building a file of information
about people in the network, containing the names, addresses, telephone
numbers, and some additional information about concerns and interests. This
additional information may include both keyword descriptors and free-form
textual material.

The International Network for Social Network Analysis (INSNA) directory we
prepared is a good example of such a file [11]. Even in print form, this
information allows INSNA members access to everyone else in the network. The
keyword indices provide a way to lccate others in the same discipline or
geographic area, or those with similar interests. The INSNA directory is now
available on a computer at the University of Toronto. The on-line file can
also support more complex searches; for example, for people in Canada who are
socioclogists, and who are interested in support networks and methods for
investigating them,

By adding more descriptors for each person, more refined searches become
possible, inecluding searches based on "profiles" or sets of characteristies.
The development of keyword descriptors for people in a network should be done
with the advice and consent of network members. There are serious problems
with an open-ended list of keywords. First, if participants make up their own
descriptors, duplicate keywords with slight variations often occur. For
example, one might use "gardener," while another would say "gardening."

Second, synonyms or closely associated terms often appear as separate keywords,
such as "women's studies," "women's movement," "feminist movement," and so on.
An initial keyword list may be developed by a network organizer or facilitator,
but network members should be asked if those keywords describe them adegquately
and what changes should be made. There should also be provisions for adding or
modifying descriptors as the network changes.

Another way to bring people together in a network is to share information
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ON FACILITATING NETWORKS FOR SOCIAL CHANGE

by Peter and Trudy Johnson-Lenz

ABSTRACT

The problem of increasing societal variety is described.
A suggestion is made that social networks might serve as
decentralized regulators of this variety. Examples of
social networks serving in this capacity are given.
Methods are outlined for facilitating these networks by
sharing information about the network and its members.
Facilitation at various levels of recursion is discussed.
Computerized conferencing is cited as a means for
enhancing communication within geographically dispersed
networks. Decentralized computer processing networks are
mentioned as the logical hardware counterpart to support
these social networks.

December, 1977




OUR" PROBLEM

We are living in times of incredible change. Scientific knowledge 13
doubling every ten years, individuals have increasing personal freedom in
lifestyle, our technology brings us new advances and new side-effects, and
rapid communications media show us problems and possibilities faster than we
can assimilate them.

The increasing variety of problems and options is a blessing and a curse.
The variety of new information available makes it more likely that we can find
solutions to given problems--if we can find the right piece of information when
we need it. The variety of personal options leads to increased f{reedom, but
there is no strong trend toward increased responsibility to go with it. Often
the governance and education systems seem t¢ be out of phase with the changes,
- so their responses are not always appropriate to current situations. How can

we cope with this variety?

A CYBERNETIC PRINCIPLE

One of the fundamental principles of cyberneties, Ashby's Law of Requisite
Variety, states that the regulator or governcr of a syztem must match the
variety of that system in order to control it [1]. Either the variety must be
reduced or the regulator expanded until there is a bhalance.

What Ashby®s Law =zays is that we have a cheice. We can reduce the social
variety by increasing govermment surveillance and contrel, by centralizing our
decision-making processes even further, by limiting our perscnal and collective
lives, and by restricting information and research. Many would resist such
increased control and limitation, and force would be necessary to maintain it.
On the other hand, we can lncrease the variety in our regulatory system by
facilitating the free exchange of information, by involving more people in the
decisions which affect them and in which they have an interest, by _
decentralizing institutions, by encouraging localism, and so on. Although more
acceptable to most people, this approach must relv on distributed power and
governance, and it reguires more individual responsibility {instead of
dependence on government) for it to work. The pelitical problems and
implications of such deceniralization are not discussed here.

SPROUTS FROM THE GRASSROUTS

{One promising trend toward increasing the variety of our regulatory
systems 1s grassroots involvement, In wmany places, pecple are coming together
ir loosely organized groups to make sense of and help direct the course of
zhange in their personal and community lives. There 18 a resurgence of
neighborhood feeling and concern in many parts of the United States.
Neighborhood associations are forming to participate in planning, to deliver
services to residents, to provide sccial support, and to participate in local
governance, There are also coalitions and alliances of neighborheod
asscciations and other community self-help groups [2]-{7]. Citizen
participation and involvement i1s becoming more prevalent, and is even mandated
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in some places, Interdisciplinary "invisible colleges" of scientists and ,
professionals are forming to share ideaz. There are many publie interest and %
environmental groups which focus on issues they believe important and that . %%
goverment seems o ignore. There are also groups devoted to interpersonal

support and perscnal growth [81.

The network concept is central to this trend. Many people devoted to
alternatives and social change use the term network to describe their group and
the relationships and flow of information within i%. To them, it means a
decentralized network with low centrality, where informaticon passes quite
freely among the members and is available t¢ all within the netwerk.
Furthermore, in this context the term generally includes the idea thai power is
shared, that decizsions are made by all those affected, that economic and
physical energy is available to all. In groups with z more collective
orientation, there is a notable absence of hierarchical structure, and
authority is often split to assure that the ideas of any one person do not
dominate. Many people involved in social change and -innovation proudly call
themselves "networkers." They are well practiced in the network arts: sharing
information and leads to other people, helping bring people togsther who can
mutually benefit, helping people find what they need [9].

Decentralized social change networks based in the grassroots constitute 3
promising beginning for a change in our governance system that has the
potential for matching the varilety of our time, They are especially powerful
because they are grounded in people's perscnal lives and the friendship
networks that make up our social fabric. They can begin to mateh the variety
of problems, needs,; resources, and conditions as their memberships and purposes
change in response to the changing times. Being flexibly structured, they can
respond more quickly than the more rigid social institutions of teday [10}. If
necessary, an entirely new network can emerge from the pieces ¢of an old cne.
These networks can also target thelr responszes Lo the appropriate places, with
the appropriate levels of help. They c¢an bring to bear many diverse talents.
Being rooted in the people, they can bring local understanding to local
problems which bureaucrats don't always share,

FACILITATING NETWORKS

Because of limited communications channels within and among themselves,
these networks cannot always resvond gulckly and easily to problems and issuas.
Communication is often limited to sharing information through the mall, printed
newsletters, and cocasional telephone calls, whenever face-ito-face meetings are
net possible. This is a serious problem in geographically dispersed networks,
such as the loosely organized Northwest Net. It includes perhaps & thousand
people who are working on local food production and distribution, alternative
and public access media, nholistie health, land trusts, communications, and more
in various subnetworks in Oregoen, Washington, and Idaho. These networks are
further hampered by the sicwness of the natural word-of-mouth process by which
reople come into a network and find others with common inferesis. Such
iimitations malke it giffievwlt for these networks to evolve into a meta-network
of issue-~specific ad hoc groups emerging in response to issues and then fading
away as the problems are solved,

I these nétworks are to develop further in the direction of regulating




life on the planet, they must be facilitated. Their capacity to link members
and to communicate with other networks must be enhanced. This is the
motivation for our work, as well as the work of others interested in the
birthing of new planetary regulatory systems. Our own work consists in using
the tools of the communications era {computers, telecommunications,
mathematical models and methods, ete.) to increase the ability of these
networks to perceive problems, to link up into adhocracies for actlon, and to
interconnect with other netwcorks.

Facilitating networks involves distributing information about the network
£o all its members. This information includes facts about members! skills,
resources, needs, avallability, attitudes, interests, and percepticns. It may
also include information about the structure of the network. By sharing as
much “access" information as possible within a network, individual members are
empowered to form thelr own links with cthers, without having to rely on a
central leader. By sharing information about members' perceptions, or "mental
models,”™ it becomes easier for subgroups (or subnets) to form for discussion or
action. The purpose of network facilitation is to increase the number of 1inks
among members and to decrease the degree of centrality of the network.

.FACILITA?ION THROUGH SHARING INFORMATIOH ABOUT PEQPLE

Many of our projects have been based on building a file of informaticn
about people in the network, containing the names, addresses, telephone
numbers, and some additional information about concerns and interests. This
additional information may include both keyword descriptors and free-form
textual material.

The Internaticnal Network for Sccial Network Analysis (INSHA) directory we
prepared is a good example of such a file [11]. Even in print form, this
information allows IHNSNA members access to everyone else in the network. The
keyword indices provide a way to locate others in the sams discipline or
geographic area, or those with similar interests, The INSNA directory is now
available on a computer at the University of Toronto. The on-line file can
also support more complex searches; for example, for people - -in Canada who are
sccioclogists, and who are interested in support networks and methods for
investigating them.

By adding more descriptors for each person, more refined searches becone
possible, including searches based on "profiles® or sets of characteristics.
The development of keyword descriptors for people in a network should be done
with the advice and ccnsent of network members. There are seriocus problems
with an open-ended list of keywords, First, if participants make up their own
descriptors, duplicate keywords with slight variaticens often occur. For
example, one might use "gardener," while another would say "gardening."

Second, synonyms or closely associated terms often appear as separate keywords,
such as "women's studies," Ywomen's movement," "feminist movement," and so on.
An initial keyword list may be developed by a network organizer or facilitator,
but network members should be asked if those keywords describe them adequately
and what changes should be made. There should alsc be provisicns for adding or
modifying descriptors as the network changes.

tnother way to bring people together in a network ig to share information




about members® points of view about given topics. Recent developments in
modeling theory {including Interpretive Structural Medeling} have produced
techniques for structuring the elementsz and relationships that make up a
person's view of a topic into an integrated mental model {12]. Using directed
graphs, a perscon's mental model can be expressed as a network of conecepts.
Rather than using I5M techniques which produce a single group model, we have
chosen to ask each person guestions about the elements and relationships he or
she percelves and then to "cluster® the responses into patterns {using n-way
tabulations to find exact pattern matches). Then the most frequent patterns of
responses {that is, the most frequent Ymental models™) are shared with network
‘members. Not only does this tell members what points of view they and others
hold, but it alsoc preovides an explleltf opportunity for discussing poeints of
difference. We generate the initial list of elements and the posaible
reiationships among them with a small, diverse group cof people familiar with
the area or issue.

We recently used such techniques at the Oregon Information and Referral
Idea Fair snd Workshops. Before the Idea Fair, we generated some initial
models of informaticn and referral (I&R) and conducted a pilot test with a
diverse group of people involved in community and social service I&R. Then, at
the Fair, following registration, we surveyed the participants, entered their
responses into the computer, analyzed the resultas, and later shared with the
participants the most freguent mental models of information and referral,
showing not only what they felt about I&R, but why [13]. By using such
techniques we are sharing not only a specific interest or attitude, but we are

alsc beginning to make explicit in broad terms the entire constellation of what

a person thinks about a given area, so that everyone has a contexted picture of
what others in the network think about a fopic.

FACILITATION TEROUGH SHARIRNG INFORMATION ABOUT NETWORKS

Another kind of informaticn that can help people in a network is
information about the network structure--who knows whom, who has worked with
whon, ete. This sort of information is common to most social network analysts,
but it is relstively new to sccial network practifioners. We believe that such
data can be used to modify and extend existing social networks. For example,
if cne joins a network and knows a few people, he or she can use portions of
the whole network data te find friends to introduce him or her fo other
interesting people in the network. Brokering can also be done more fermally by
people in the network who enjoy match-making. Infeormation about cother networks
to which cone belengs can also be shared in this manner, thus providing linkages
among neiworks through node individuals. In our experience, mosat changes in
social networks are zccomplished through existing links; we have been
introduced to most of our friends by other friends. Access to whole. network
data of this type can facilitate the natural process of network growth.

We are alsc participating in network communication and faeilitation on
EIES {Electronic Information Exchange Svstem), a compuiferized conferencing
aysten designed by Murray Turoff. This winter, some members of INSNA will be
using EIES to participate in a network of scooial networkers convened by Linton
Freeman. This network will share ideas and work as a geographically
decentralized "invisible college,” combining several academic disciplines in
the discussion of socizl network analysis [14]-[15]. Whole network data has

s et i
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been collected on INSNA, and plans are being made to analyze this data to give
a better picture of who its members are and how they interrelate.  Similar
plans are being made for studying the network structure of the socizl networks
network on EIES, as well as of other EIES networks. What are the effects on
the network structure of making that structure expliclt to all the members?
Will 1t stay the same or change, and how?

LEVELS OF FACILITATION

Facilitation must take place at several different levels of networks.
First, it must happen at the level of each neighborhood and local community.
We have designed and used a computer-based community information system to help
- organize our neighborhood for participation in a comprehensive land-use
planning process. We began with a survey of our neighbors. From the survey
results we developed the neighborhoodts agenda for action and prepared lists of
neighbors with similar concerns to serve on task forces and committees. The
system was also used to form a telephone tree for communicating and responding
tc surprise moves from City Hall. The entire effort had a significant impact
on political directions in the city [16]}. 1In addition, the system could have
been used to bring people together for social purposes, in common interest
groups {(e.g., gardening club, play reading group, etc.}, or to exchange goods
and/or services. However, the neighborhood association chose to emphasize
politieal and planning issues rather than sccial organization.

We also helped a project get started in Portland, Oregon, where a
neighborhood association is using a micro-computer in someone’s hasement to
facilitate the exchange of skills and resources among neighbors [17].
Micro-computer hardware is becoming inexpensive enough ($600 and up) to enable
interested neighborhoods and community groups to handle their own informaticn
needs without outside assistance. To make this happen, a variety of software
packages and people willing to maintain and manage such projects are needed.

Second, facilitation must happen at larger levels of perspective--zt the
county, state, regional, and eventually national and global levels. At these
levels there are several problems: providing communications channels for large
numbers of geographically separate people, interlinking and interconnecting
more local networks for large-scale action, and organizing large-scale complex
problems =o that the problem components and the relationships among them can be
readily understood.

At these larger levels of perspective, many networks and "networking®
projects exist. Harry Stevens has been designing and testing techniques for
"involvement through networking® for fifteen vears. He is currently developing
a Science Resource Network for the Massachusetts Legislature [18] and planning
& legislative exchange experiment among state legislatures via notebooks and
computerized conferencing. Last winter we participated in the design and
development of a social process and computer system to support city- and
state~wide issue dialcgues in Washington State [19]-[20]. Issues were
formulated and analyzed by citizen groups, who accessed the results through an
interactive computer at meetings. These issue dizalogues clarified not only who
felt which ways about issues, but alsc why they felt those ways. This can be
the basis for organizing into action groups and forming political coslitions.
In Hawali, the Hawaii Heslth Net links people interested in holistic health




[21]. There is a state-wide technical skills bank in Worth Carolina, and a
national skills bank is being developed by Patrick Saccomandi of the
Independent Foundation [221.[23]. On a global scale, Anthony Judge has used
the network paradigm to express and interrelate perceived problems, the
international organizations concerned with them, the disciplines focusing on
them, and the values which make them visible [24]-[25].

IMPROVED COMMUNICATION

Networks of people also share information about tepiecs of common interest,
goals, purposes, etoc. Local networks can often do this in face-to-face
meetings, but geographically dispersed netwerks must circulate textual and
graphic material through the mail. This is slow and expensive, and truly
"interactive™ communication is impossible. One solution te this problem iz
computerized conferenclng, which allows groups to communicate ideas, "mest,®
and make decisions, without the cost of travel and the inconvenience of
bringing people tc a2 central location at a given time [26]. Such conferencing
ig asynchronous, since material may be entered into or retrieved from the
computer at different times, thus making rapid copmunication within a network
possible at the convenience of each individual., We are aware of several groups
of scientists, =msoclal sclentists, and others interested in social change who
- are expleoring some means of bringing together geographically dispersed pecple
into networks to share ldeas, make friendships, and work together. ¥e are
helping several of these groups find appropriate state-¢f-the-art
compunications systems to support their networking activities. At present,
full computerized conferencing systems are not widely available to most
networks, but they will be in the future., We feel that the potential for
computerized communications systems to link pecple in dynamic, ever-changing,
decentralized networks is virtuslly unlimited.

In a few more yvears, people at home will be able to have computer
terminals hooked up to their family TV =ets for a few hundred dollars.
Aiready, experiments are being conducted with systems in England that will
deliver textual information to subscribers’ TV screens [271. In Columbus, Ohio
100,000 homes are now wired for two-way cable TV, which began programming in
December, 1977 [28]. Such conmunications systems begin to support the variety
in scoiety, but they also need to be structured so that the varlety i=s
regulated, rather than expanded into chaos.

KEXT: DECENTRALTZED COMPUTER NETWORKS

Most of the current experiments in =zocial network fazcilitation using
computers have been limited Lo using a2 central computer to store the directory
for the network, to analyze the structure of a nelwork, and toc support
computerized conferencing. Even though a single, central computer may be
accessed through gecographically distributed computer terminals, the current
state-of-the-art involves centralizing the dats in one place. This
centralization has the same shortcoming we mentioned before: 1t tends to limit
variety.

Recently, computer scilentists have begun experimenting with "distributed
processing netweorks." Such a network iz made up of many computers, themselves




zeographically distributed. The major advantages of such networks are that
local processing can be done by & local computer, sensitive data can be kept in
a local computer and thus protected, other computers can "“help® in a problem
when needed, and the activiiy of the entire network can be dynamically
allocated to the current set of problems. Such a decentralized network has no
gaentral data base., The data is kept in bits and pieces in the distributed

computers. & distributed processing network is the logical hardware
counterpart to the social networks discussed above. Loving Grace Cybernetics

is currently developing a distributed processing network that will serve as a
Hoommunity memory® in the 3an Franciszco area, containing information about
community needs, services, resources, aad so on [29].

SUMMARY

Given the increasing variety in our society, it is necessary to find new
mechanisms for coping with it and with rapid change. Either the regulatory
systems need to be amplified, or the variety needs to be reduced. HNetworks of
people coming together cut of commen interest and concern may asrve as an
adjunct to current regulatory systems to match the exploeding variety. Such
networks need te be organized and facilitated at variocus levels of recursion,
beginning at the local level., Information about pecple's interests, mental
models, abilities, concerns, values, and so forth needs to be shared within and
among networks. Information about the network's structure can also be used to
facilitate the development of new relationships within the network.
Geographically dispersed networks of people can be facilitated through new
cormunications technologies, inecluding compulerized conferencing. In the
future, decentralized computer networks will aleso play a part. These f{rends
suggest new governance and educational structures that may help us preserve our
freedoms, while bringing mcre individual responsibility %o bear on new
probiems. '
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August 13, 1977

Dear John Ballard and Bill Hiljf

nclosed you will find copies of several of cur recent papers describing some
of the work we have been doing.

We are also enclosing materials from two cther groups you might like to know
about:

CAREL [see enclosed copies of pages from the CASCADE journal)
The Cascadian Regional Library

B0 Box 1452

Eugene, OR 97401

and

APPLE (see enclosed coples of brochure and sign-up forms)
A Person-~to-Person Living Exchange ‘
c/o Bvan Solley

Life Support Systems Group, Ltd.

2432 NW Johnson

Portland, OR 897210

tele: (503) 226-3510 or 226-25G3

{Evan has a2 PDP 11/03 microcomputer in his basement and will be using
that computer to support the APPLE exchange in a NW Portland neighborhood}

We recently received a copy of your PECOPLE INCEX brochure through some friends
at Future Conditiconal. It locks intercsting--gulte like several other
projects we have heard of. How are you coming along with getting computer
hardware, software, etc? The brochure suggests that you are in need of such.
We would appreciate being kept up to date on this work as it progresses.

Somewheyre in the great network..........

J_:;—':‘Ji‘ﬁ o ' :2” . :?_,\L‘- i i:_.g ';
o K

g

Y

JOHNSON-LENZ #6895 Fifth Street % Lake Oswego, Oregon 97034 % (503) 635-2615



LINKAGE SYSTEM

Members and Suggested Keywords

December 19, 1977

JOHNSON-LENZ * 695 Fifth Street % Lake Oswego, Oregon 97034 * (503) 635-2615




DISCLAIMER * IMPORTANT NOTE * DISCLAIMER * IMPORTANT NOTE * DISCLAIMER * NOTE

The attached lists of keyword descriptors and members is just a beginning.
It is not a final, carefully constructed taxonomy for describing everyone in
the linkage system. Before it is used, each person in the svystem should have
a chance to add to or otherwise modify the keywords that describe him or her.
To develop an organic, grassroots taxonemy, we must invelve evervbody.

Furthermore, this indexing scheme was developed manually, without the aid
of a computer. The list of keywords evolved as we went through the sheets,
adding new words when appropriate. Assigning keywords to members was done in
a fairly intultive way, based on first impressions. As the list of keywords
grew, it became more difficult to remember all of them, so it is guite possible
that important keywords were (accidentally) left out for various;people.

The keywords are bhased on the words and concepts that ave contained in
members® 8%" by 11" sheets. In a few cases, we added keywords based on our
rersonal acgualritance with a given member, but for the most part, assigning keys
to members came directly from the sheets. Members may wish to include various
kevwords that describe them that aren't indicated by the material in their
sheats.

These keywords reflect interest areas and skills only. It would probably
be useful to keyword members geographically as well and to consider using some
scales for levels of interest, etc. Alseo, institutional or affiliatiwve ties,
such as Earthrise, ACORN, Hawzii Health Net, and so forth might be included.
Further areas to considex for the taxonomy are availability information {(e.d..
call in a.m.}, whether visits are encouraged, and equipment available. We
- discuss including walues information in WHAT KIND OF DESCRIPTIVE SYSTEM DO WE
NEED? It might also be useful to include scales of the sort suggested by Ken
Davis to distinguish between degrees of interest and expertise. &s the list of
keywords grows, it should be organized into a hierarchical structure. For purposes
of getting started, we didn't bother to do this.

MEMBERS SHOULD ASSIGN KEYWORDS TO THEMSELVES, It is wvery difficult for
someone else to do this with any accuracy. Any misplaced words, omissionsz, or
errcrs in the indexing are quite unintentional. Please consider this a first-out
attempt which needs to be criticized and further developed by everyone. Because
it is neatly typed and because it loogks complete, it is wvery easy to take this
as a serious "directory"” for the linkage system. Don't let appearances fopl yeou.
This taxonomic system still needs a lot of work., Everyone should participate in
its development.

DISCLAIMER * IMPORTANT NOTE * DISCLAIMER * IMPORTANT NOTE * DISCLAIMER * NOTE



* Suggested keywords -- for discussion only. Feedback/comments requested. ¥

-] -

Members by Kevwords

adult education: 44, 85, 68

advertising: 7, 49

alternative education: 3, 15, 17, 34, 38, 41, 44, 55, &7
alternative institutions: 38, 42, 42, 55, 38, 60
alternative lifestyles: 11, 36, 49, 66
alternative publishing: 42

analysis: 5, &

anthropology: 54, 63

anticipatory democracy: 4, 16

appropriate technology: 36

archeology: 7

art: 34, 39

arts: 13, &7, 75

audio visual: 35

banking: 72
birthing: 13
business: 7, 9, 49, 72, 79

" gitizen participation: 1B, 20, 22, 29, 33, 37, 51, 53, &8, 61, 66, 74

cellective responsibility: 51, 52
collectives: 52, 70, 77

conmunications skillis: 5, 9, 13, 1&, 21, 25, 28, 29, 3G, 35, 57, 62, 75

community action: 7, 38, &7

commnity development: 8, 20, 25, 2%, 37, B3, B7, 5B, 65, 74, 749

computerized conferencing: 10, 16, 29, 45, 75, 78
computer models: 23, 29

computer programming: 29, 30, 64

computers: 29, 30, 31, 45, 48, 53, &2, 64
consciousness: 69

consulting: 1, 2, 15, 15, 1%, 20, 22, 28, 28, 29, 36, 38, 39, 40, 41, 50, 51,

53, 58, 51, 71, 74
consumer safety: 10
counseling: 40, 41, 51
‘cybernetics: 23, 25, 69

- decision making: 131, 23, €6, 74
democratic learning: 51

East/Mest balance: 14, 59, 75
ecological ethidé: 11

ecoloygy: 11, 26

economics: 7, 9, 12

education: 3, 6, &, 11, 13, 15, 17, 22, 33, 34, 35, 37, 38, 40, 41, 44;.45, 46,

48, 55, 56, 57, &0, &5, &7, &8, 70, 7i, 72

- gnargy: 1

engineering: 18

entrepreneur: 7, 45

environmental education: 11

exchanges: 13, 28, 2%, 53

experimental community: 3, 32, 52, 67, 7C¢, 75, 77



* Buggested keywords -~ for discussion only, Feedback/comments requestéd; %
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Members by keywords (continued)

fiilm: B, 58

' futures: 4, 5, 6, 8, 9, 13, 16, 17, 20, 21, 24, 34, 36, 37, 45, 45, 60, 68, 75,

76, 77

ganing: &, 13, 68

generalist: 2 :
general systems theory: 23, 26, 58, 78
gerontelogy: V1

governance: 4, 12, 14, 56, 61, 70, 73
grant writing: 37

graphics: 8, 35

. group work:. @, 16, 22, 27, 38, 56, 78
quaranteed income: 7, 18, 61

healing: &S .

health care: 46, 47, 54, k&, 59, 0, 61, 71

history: 6, 20, 21

holistic health: 41, 5%, 60, &5, 71

“human culture: 23, 43, 54 oo

~human development: 2, 3, 9, 1%, 32, 33, 41, 57, &9, 78
humanism: 34, 41, 78

humoxr: 73

hungesr: 58

" Indians: 72

information: 21, 25, 28, 2%, 30, 33, 37, 51, 58, &1, 82, &6, 76

innovation: 9, 14, 78
Cinstitutions: 12, 14, 66

language: 13, 14, 28, 76
languages: 5, 15, 22, 64, &5, 70
Latin America: &5

law: 4, 47, 72

leadership: 19, 35, 43, 66, 74
learning: 32, &, 21, 33, 51, 56
libraries: 21, 28

litersture; 13, 1bh, 20

management consulting: 1, &
maps: 28
media: 42, 57, &2
media access: 42
mediation: 16, 18
‘mwental health: 2, 10
Cmeta-language: 14, 23
metaphor: 39
milti-media resource center: 335
multiple affiliations: b, 7, 19, 706, 74
music: 25, 36, 40, 30, €7, 75, 78
mysticism: 15, 16
myths: 5, 13, 14, 16, 17, 22, 23, 54, 77



* Suggested keywords -- for discussion only.

Members by keywords {gontinued)

networking: 6, 13, 14, 15, 16, 24, 25, 28, 29,

_ 62, 63, 64, 66, I8
noetics: €9, 78
nuclear arms race: 10, 24, &5

observation: 6

patents: 1, 10

= 3 =

people skills: 2, 8, 9, 21, 25, 27, 50

perception: 6, 11, 23

personal responsibility: 2, 11,
philosophy: 5, 20, 21
photography: 28, 30, 35

20, 48, 51, 56, &0

planning: 5, 9, 12, 17, 25, 30, 45, 56, 68, 75

pogtry: 40, 50, &7

policy analysis: 12, 24
political campaigning: 4
political science: 36, 43, 56
preventive health sare: 18, 46
prisons: 65

problem solving: 1, 28, 29, 68
process oriented: 2, 8, 51, 57

. psychic/physical balance: 31, 58, 78

publications: 2, 4, 5, &, 8, 9,

10, 15, 17 19, 21, 24, 25, 26, 28, 29 36, 38,
40, 41, 42, 49, 51, 52, 54, 61, 62, 63, 65, 70, 73, 74, 76, 18

- public interest: 10, 18, 33, 47, 51

public interest research: 4
public satellites: 10, 62

reality: 23, 28
yeligion: 15, 40, 55, &6
right brain/left brain balance:

gelf=-reliance: 8, 18, 20
seminars: 2, 22, 27, 58

gsocial cybernetics: 14, 29
social innovation: 22, 24
social networks: 14, 25, 29, 45
social policy: 70

social theory: 70

solar energy: 1

speaking: 2, 3, 9, 17, 19, 21, 36, 38, 39, 45, 4%, 50, 61, 62, B3, &7, 75

structures: 13
surveys: L, 292, 74
synergetic education: 3

14, 75

synergetics: 3, 11, 14, 31, 35, 41, &2, 89, 77, 78

-synthesis: 5, 6, 26, 56, 64
systems design: 1, 3, 29

Feedback/comments requested,

31, 36, 45, 53, 54, 58, 59, 60, 61,



* Sugyested keywords -- foxr discussion only.
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Menmbers by kevwords {continued)

teaching: 6, 10, 13, 14, 15, 19, 21, 25, 36, 38, 41, 43, 50, 56, 63, 65, 70, 71

technology: 9, 16, 30, 43, 53, &2
“technology assessment: 22, 60

Ctraining: 22, 74, 76

transitions: 2, 13, 17

transpersenal psychology: 29, 5%, 63, 75

universal sharing: 77

Feedback/cdmments requesﬁeﬁ..

valunes: 5, 11, 1&, 27, 32, 43, 50, 61, 67, €9, 73, 77

video: 35, 58

yigionary: 3, 32, 35, 39, 59, &1, 62, 77
voluntary simplicity: 13, 36, 67
-yolunteers: - 38, 43, 53, &6

welfarer: 7
women's movementk: 79
workshops: 11, 17, 26, 40, 50, &7

writing: 5, 6, 8, 9, 10, 13, 21, 24, 25, 26, 28, 29, 30, 34, 35, 39, 40, 41, 43,
45, 48, 49, 51, 52, 54, 57, &1, 62, 63, 64, &5, &7, 70, 71, 73, 74, 75 76, 78

yoga: 23

*




* Suggested keywords -~ for discussion only. Feedback/comments requested. *

-Members'by member numbel

1.

2.
. 3.

4.

5.

6.

7.
-8,

.
10.
1.
iz2.
i3.
14,
15.
14,
17.
i8.
i19.
20.
21.
22.
23.
24.
25.

Tom P. Abeles
Ronaid Barnes
Donald B. Benson
Clement Bezold
Philip J. Bossert
Robert W. Bradley
Cabell Brand

Thomas Carleton
William P. Christopher
Carl C. Clark
Bdward T, Clark, Jr.
John P. Davey

Ken Davis

Christian de Laet
Feynold. Feldman
Jerry Gienn

Don E. Glines

John P. Gnaedinger
Robert XK. Greenleaf
Richard J. Greiwe
Agnes M. Griffen
Georges & ‘Jeannine Gueron’

‘Mel Gullikson

John R. Hadd
Elizabeth Hagens

26. ¢Joe A. Eanson

27.
C28.
29.
30.
31.
32.
33.
34.
35,
36.
37.
38.
39.
al.
41.
42,
43.
44.
45,
46,
a7,
48.
432,
50.

W. W. (Wick} Hutchison
Steve dohnson

Peter & Trudy Johnson-lLenz
Pavid L. Jones

Rick Xean

Michael Krueger

Joanne Kurfiss

Jacob Landau

Doren Kim Levitt
Pennis Livingston

Ray McBeth

John McClusky

David MacDermott

Heoel MclInnis

Elizabeth (Liz) Mahoney
Bob Maslow

Charles W, Merrifield
Hike Myers

William Nehey

Bibiana €. Nowacki
Gerald G. Pyle

Edrice Reynolds

Bob Rimmer

Marshall Rosenberg
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 Members by member number (continued)

51. Michael Rossman
52. 'David J. Ruth

53, Patrick Saccomandi
54, Jeanne Mary Scott

5%, Andy Smith

56. TRobert W. Spencer
57. “Staphen Silha

L8. Robert L. Stilger
59, Nancy Strode

60. Walter Strode

6l. FRobert Theobald
62, Wes Thomas

63. Reobert J. Welke
64, Clark #H. Wilson

B5. Roger W. axford

6. Norman Edward Dewire {(Ned)
£7. Carla Bugster

68. Paul F. Fendt

692. Frank F. Fiore

70. Dbavid 6. Gil

71. Frederick .& Helen Huber
72. Paul Klores

73. Jerome D. {(Jerry} Lang
74. W. Robert Lovan

"75.  Genevieve Marcous

76. Kent Myers
77. Ken Neunzig

78. Robert A. Smith, III
79. Madelene Van Arsdell



* sugyested keywords -- for discussion only. Feedback/comments reguested. *
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1.

2.

io.
1.

12,
13.

i4.

15,

16.

17.

1s.

ia.

20,

‘Keywords by member

TOM P.EABEIES: consulting, energy, management censulting, patents, problem
solving, solar energy, surveys, systems design

RCWALD BARNES: consulting, generalist, human development, mental health,
people: skills, personal responsibility, process oriented, publications,
seminays, speaking, transitions,

DONALD: B. BENSON: alternative education, education, experimental community,
human éevelopment learning, speaking, synergetic education, synergetlcs,
systemg design, visionary

CLEMENT BEZOLD: anticipatory democracy, futures, governance, law, political
campaignlng, publications, public interxest research

PHILIP J. BOSSERT: analysis, futures, languages, multiple affiliations,
myths, philosophy, planning, publications, synthesis, values, writing
ROBERT' W. BRADIEY: analvsis, education, futures, history, learning,
networking, ohservation, perception, publications, synthesis, teaching,
writing

CABELL: BRAND: advertising, archeclegy, business, community action, sconomics,
entrepreneur, guaranteed income, multiple affiliations, welfare

THOMAS! CARLETON: communications skills, community development, education,
film, futures, gaming, graphics, people skills, process oriented, publications,
self-reliance, writing

" WILLIAM F. CHRISTOPHER: business, communications skills, economics, futures,

group %ork, human development, innovation, management consulting, people
skills, planming, publications, speaking, technology, writing

CARL C. CLARK: computerized conferencing, consumer safety, mental health,
nuclear arms race, patents, public interest, public satellites, publications,
teachinhg, writing

'EDWARD T. CLARK: alternative lifestyles, decisicn making, ecological ethic,
ecology, education, environmental education, perception, personal responsibility,

synergetics, values, workshops

JOHN P, DAVEY: economics, governance, institutions, planning, policy analysis
KEN DAVIS: arts, birthing, communications skills, education, exchances,
futures, gaming, language, literature, myths, networking, structures, teaching,
transitions, voluntary simplicity, writing

CHRISTIAN DE LAET: East/West balance, governance, innovation, institutions,
langu%ge, meta-language, myths, networking, right brain/ieft brain balance,
social cybernetics, social networks, synergetics, teaching

REYNOLD FELDMAN: alternative education, consulting, education, human develop~
ment, languages, literature, mysticigm, networking, publications, religion,
teaching

~JERRY GLENN: anticipatory democracy, commumnications skills, computerized

conferencing, consulting, futures, group work, mediation, mysticism, myths,
networking, technology, values
DPON E. GLINES: alternative education, education, futures, myths, planning,

.publi@ations, speaking, transitions, workshops

JOHN F. GNAEDINGER: c¢itizen participation, engineering, guaranteed income,
medistion, preventive health care, public interest, self-reliance

RDBER$ K. GREENLEAF: consulting, leadership, multiple affiliations, publi-
cations, speaking, teaching

RICHARD J. GREIWE: citizen participation, community development, consulting,
futures, history, literature, personal responsibility, philosophy, self-
reliance '
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Keywords by member {(continued)

21.
22.
23.

24,

25.

26.

27,
28,

29,

30.

31,
32,

33,
34.

35.

36,

37,

38,

39.

40.

41.

AGNES M. GRIFFEN: communications skills, futufes, history, infermaﬁion,
learning, libraries, networking, pecople skilis, philoscphy, publications,

_speaking, teaching, writing

GEQORGES & JEANNINE GUEROM: citizen partigipation, consuliting, education,
group work, languages, myths, seminars, soeial innovation, technology

-assessment, training _
-MEL GUILLIKSON: computer models, cybernetics, decision making, genewal
‘systems theory, human culture, meta-language, myths, perception, reality,

yoga
JOHM R. HADD: futures, nuclear arms race, policy analysis, publications,
social innovation, writing

"ELIZABETH HAGENS: communications skills, community development, information,
music, networking, people skills,; planning, publications, social networks,

teaching, writing

JOE A. HANSON: consulting, ecology, general systems theory, publications,
.synthesis, writing
W. W. {WICK) HUI'CHISON: group work, people skills, seminars, values
STEVE JOHNSON: communications skills, consulting, exchanges, information, -
language, libraries, maps, nebworking, photography, problem scelving,
publications, reality, writing _
‘PETER & TRUDY JOHNSON-ILENZ: citizen participation, commwmnmications skilils,
community development, computerized conferencing, computer wmodels, computer
‘programming, computers, consulting, cybernetics, exchanges, information,
networking, problem solving, publications, social cybernetics, social net-
works, surveys, systems design, transpersonal psychology
DAVID L., JONES: communications skills, computer programming, computers,
‘information, photography, planning, technology, writing
‘RICK KEAN: computers, networking, psychio/physical balance, synergetics
'MICHAEL KRUEGER: experimental community, human development, values,
visionary : "

JOANNE KURFISS: citizen participation, education, human development,

information, learning, public interest :

JACOB LANDAU: alternative education, art, education, futures, humanism,
writing :
DORER KIM IEVITT: audio-visual, communications skills, education, graphics,

multi-media resource center, photography, synergetics, wvideo, wvisionary,

writing :
DENNIS LIVINGSTON: alternative lifestyles, appropriate technology, consul-

ting, futures, music, networking, political science, publications, speaking,

“teaching, voluntary simplicity. workshops
- RAY MCBETH: gitizen participation, commmnity development, education, futures,
cgrant writing, information

JOHN MCCTUSKY: alternative education, alternative institutions, community
action, consulting, education, group work, leadership, publications,; speaking,
teaching, volunteers . .

DAVID MACDERMOTT: art, consulting, metaphor, speaking, wisionary, writing
NOEL MCINNIS: consulting, counseling, sducation, music, poetry, publications,
religion, workshops, writing

"ELIZABETH {(LIZ) MAHONEY: alternative education, consulting, counseling,

education, holistic health, human development, humanisa, publicationsf_
synergetice, teaching, writing
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KeyWords.by member {continued)

42,

43.

44,
45,

46.
47.
48,
49.
50,

51.

52..
53.
54,
55.
56.
57.
58,
59,
60.

61..
62,

63,

64,

65,

86.

BOB MASLOW: alternative institutions, alternative_publishingr:media, media
access :
CHARLES W. MERRIFIELD: alternative institutions, human culture, leadership,
political science, publications, teaching, technelogy, values, volunteers,
writing

MIKE MYERS: adult education, alternative education, education

WILLIAM NEHER: computerized conferencing, computers, education, entrepreneur,
futures, networking, planning, social networks, speaking, writing

BIBIANA C. MOWACKI: education, futures, health care, preventiwve health care
GERALD G. PYLE: health care, law, public interest

EDRICE REYNOLDS: computers, education, personal responsibility, writing

BOB RIMMER: advertising, alternative lifestyles, business, publications,
speaking, writing

MARSHALL ROSENBERG:  consulting, music, people skills, poetry, speaking,
teaching, values, workshops

MYICHREL ROSSMAN: citizen participation, collective responsibility, consulting,

~counseling, democratic learning, information, learning, personal responsibility,

process oriented, publications, public interest, writing

DAVID J. BUTH: collective responsibility, collectives, experimental community,
publicaticns, writing

PATRICK SACCOMBNDI: c¢itizen participation, community development, computers,

consulting, exchangas, networking, technology, volunteers
JEBANNE MARY SCOTT: anthropology, health care, human culture, myths, net-

working, publications, writing

ANDY SMITH: alternative educaticon, alternative institutions, education,
health care, hunger, religion

ROBERT W. SPENCER: education, gowvermance, group work, learning, personal
responsibility, planning, political science, synthesis, teaching

STEPHEN SILHA: communications skills, community development, education,

human development, media, process oriented, writing

ROBERT L. STILGER: alternative institutions, citizen participation, commmity
development, consulting, film, information, networking, seminars, video

NANCY STRODE: Rast/West balance, healing, health care, holistic health,

‘networking, psychic/phyvsical halance, transpersonal psychology

WALTER STRODE: alternative institutions, education, futures, health care,
holistic health, networking, personal responsibility, technology assessment
ROBERT THEOBALD: coitizen participation, consulting, governance, guaranteed
income, healith care, informaticon, networking, publications, speaking, values,

visionary, writing

WES THOMAS: communications skills, computers, information, media, networking,
publications, public satellites, speaking, synergetics, technology, visicnary.

writing

ROBERT J. WELKE: anthropology, networking, publications, speaking, teaching,
writing

CLARK H. WILSON: compiter programming, computers, languages, networking,
synthesis, writing

ROGER W. AXWORD: adult education, community development, education, holisticg
health, languages, Latin America, nuciear arms race, prisong, publications,
teaching, writing

NORMAN EDWARD DEWIRE {NED}: alternative lifestyles, citizen participation.
decision making, information, institutions, leadership, netwerking, -religion,
volunteers
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Reywords by member {continued)

67.

68.

69,

70.

71

72,
73.
74.

5.

76,

77.

8.

7%,

CARLA EUGSTER: alternative education, arts, community action, education,

experimental community, music, poetry, speaking, values, voluntary simpli-

city, workshops, writing

PAUL P. FENDT: adult education, sducation, futures, gaming, planning,
problem solving

FRANK ¥. FIORE: consciousness, cybernetics, general systems theory, human

.development, noetics, synergetics, transpersonal psychology, values

- DAVID G. GIL: collectives, education, experimentasl community, governance,

- languages, wultiple affiliations, publications, social policy, social theoryg_
“teaching, writing

FREDERICK EK. & HELEN E. HUBER: consulting, education, garontology,~health
care, holistic health, teaching, writing

PAUL KLORES: banking, business, education, Indians, law : .
JEROME D. (JERRY) LANG: governance, humor, publications, values, wrltlng _
W. ROBERT LOVAN: citizen participation, community development, consulting,

decision making, leadership, multiple affiliations, publications, surveys,

tTraining, writing

'GENEVIEVE MARCUS: arts, communications skills, computerized conferencing,
‘East/West balance, experimental community, futures, music, planning, rlght

brain/left brain balance, transpersonal psychology, speaking

KENT MYERS: futures, information, language, publications, training, wrxtlng
‘KEN HNEUNZIG: collectives, experimental community, futures, myths, synergetlcs,

universal sharing, values, visionary

ROBERT A. SMITH, II1I: commmity development, computerized confarencing, general
systems theory, group work, human develeopment, humanism, innovaticong music,
networking, noetics, psychic/physical balance, publications, synergetics,
writing :
MADELENE VAN ARSDELL: business, women's movement
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DISCLAIMER * IMPORTANT NOTE * DISCLAIMER * IMPORTANT HNOTE * DISCLATMER * WOTE

The attached lists of keyword descriptors and mewbers is just 2 beginning.
It is not a final, carefully constructed taxonomy for describing everyone in
‘the linkage system. Before it is used, each person in the system should have
a chance to add to or otherwise modify the keywords that describe him or her.
To develop an organic, grassroots taxonomy, we must involve evervbody.

Farthermore, this indexing scheme was developed manually, without the aid
of a computer, The list of keywords evelved as we went through the shests,
adding new words when appropriate. Assigning keyworxds to members was dogne in
& fairly intuitive way, based on first impressions. As the list of keywords
grew, 1t became more difficult to remember all of them, so it is guite possible
that important keywords were {accidentally) left out for various;people.

The keywords are based on the words and concepts that are contained in
‘members® 8%" by 11" sheets. In a few cases, we added keywords based on our
personal acguairitance with a given member, but for the most part, assigning keys
to members came directly from the sheets. Members may wish to include various
keywords that describe them that aren't indicated by the material in their
sheets.

These keywords reflect interest areas and skills only. It weould probably
be useful to keyword members geographically as well and to consider using some
scales for levels of interest,; etc. Also, institutional or affiliative ties,
such as Earthrise, ACORN, Hawali Health Net, and so forth might be included.
Farther areas to consider for the taxonomy are avallability information {e.g.,
call in a.m.}, whether visits are encouraged, and eguipment available. We
- discuss including values information in WHAT KIND OF DESCRIPTIVE SYSTEM DO WE
KEED? It might also be useful to include scales of the sort suggested by Ken
Davis to distinguish between degrees of interest and expertise. As the list of
. keywords grows, it should be organized into a hierarchical structure. TFor purposes

of getting started, we didn't bother to do this.

MEMBERS SHOULD ASSIGN REYWORDS TO THEMSELVES. It is wery difficult for
someone else to do this with any accuracy. BAny misplaced words, omissions, or
errors in the indexing are quite unintenticnzl. Please consider this a first-cut
attempt which needs to be criticized and further dewveloped by evervone. BRecause
it is neatly typed and because it locks complete, it 1s very easy to take this
as a seriocus "directory" for the linkage system. Don’t let appearances fool you.
Thiz taxonomic system still needs a lot of work. Ewveryone should participate in
its development.

DISCLATMER ¥* IMPORTANT NOTE * DISCLAIMER * IMPORTRNT NOTE # DISCLAIMER * NOTE
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 Members by keywords

édult education: 44, &5,-68
- advertising: 7, 49

alternative education: 3, 15, 17, 34, 38, 41, 44, 55, &7

altermnative institutionsz: 38, 42, 43, 55, 58, &0
alternative lifestyles: 11, 36, 49, &6
alternative publishing: 42

analysis: 5, 6

anthropology: 54, 63

anticipatory demeocracy: 4, 16
appropriate technology: 26

- archeclogy: 7

art: 34, 39

arts: 13, 67, 75

audio visual: 35

.banking: 72
birthing: 13
business: 7, 9, 4%, 72, 79

citizen participation: i8, 20, 22, 29, 33, 37, 51, 53, 58, 61, 66, 74

collective responsgibility: 51,52
“gollectives: 52, 70, 77

commnications skills: 5, 9, 13, 16, 21, 25, 28, 29, 30, 35, 5%, 62, 75

commnity action: 7, 3B, &7

commanity development: 8, 20, 25, 29, 37, 53, 57, 58, 65, 74, 78

computerized conferencing: 10, 16, 2%, 45, 75, 78
computer medels: 23, 29

corputer programming: 29, 30, 564

computers: 29, 30, 31, 45, 48, 53, &2, 64
conscicusness: 6%

* ‘consulting: 1, 2, 15, 16, 19, 20, 22, 26, 28, 29, 36, 38, 39, 40, 41, 50,

53, 58, &1, 71, 74
consumer safety: 10
counseling: 40, 41, 51
ovbernetics: 23, 29, 69

decision making: 11, 23, 66, 74
democratic learning: 51

East/West balance: 14, 59, 75
ecological ethic: 11
ecology: 11, 20

economics: 7, 9, 12

education: 3, 6, B, 11, 13, 15, 17, 22, 33, 34, 35, 37, 38, 40, 41, 44, 45, 46,

48, 55, 56, 57, 66, 65, 67, &8, 70, 71, 72
energy: 1
engineering: 18
entrepreneur: 7, 45
environmental education: 11
exchanges: 13, 28, 29, 53 .
experimental community: 3, 32, 52, 67, 70, 75, 17

51,




* Suggested keywords -~ for discussion oniy_"Feedback/camments_requeétéd;f?

Members by keywords {continuad)

fiilm: &, 58

futures: 4, 5, 6, 8, 9, 13, 16, 17, 20, 21, 24, 34, 36, 37, 45, 46, 60, 68, 75,

e, 77

- gaming: 8, 13, 68

generalist: 2

general systems theory: 23, 26, 69, 78
gerontologys 71

governance: 4, 12, 14, 56, &1, 70, 73

grant writing: 37

graphics: 8, 38

group work:. 8, 16, 22, 27, 38, 56, 78

guaranteed income: 7, 18, &1

healing: 59

health care: 46, 47, 534, 55, 5%; 60, 61, 71

history: %, 20, 21 \

holistic health: 41, 5%, &0, 65, 71

human culture: 23, 43, 54 .
human development: 2, 3, ¢, 18, 32, 33, 41, 57, 69, 78
humanism: 34, 41, 78

humor: 73

“hunger: 55

Indians: 72 A
information: 21, 25, 28, 29, 30, 33, 37, 51, 58, 61, 62, 66, 76
_ o dinnovation: 9, 14, 78
© o institutions: 12, 14, 66

language: 13, 14, 28, 76

- languages: 5, 15, 22, 64, 55, 70

Latin Bmerica: 65
law: 4, 47, 72
leadership: 19, 38, 43, 86, 74

~ learning: 3, &, 21, 33, 51, 58

libraries: 21, 28
literature: 13, 15, 20

" management consulting: 1, 9

maps: 28

media: 42, 57, 62

media access: 42
mediation: 16, 1B
mental health: 2, 10

‘meta-language: 14, Z3

metaphor: 39

multi-media resource center: 35 :

maltiple affiliations: 5, 7, 18, 70, 74

mugics: 25, 36, 4G, 50, &7, 75, 78

mysticism: 15, 16
myths: 5, 13, 14, 1€, 17, 22, 23, 54, 77
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Menmbers by keywords {continued)

networking: 6, 13, 14, 15, 1&, 24, 25, 28, 29, 3}, 36, 45, 53, 54, 58, 55, 60, 61,

62, €3, €4, 66, 78
noetics: &9, 78
nuclear arms race: 10, 24, &5

ohservation: &

patents: 1, 10

people skills: 2, B, 9, 21, 25, 27, 50
perception: 6, 11, 23

personal respensibility: 2, 11, 20, 48, 31, 56, 60
philesophy: 5, Z0, 21

photography: 28, 30, 35 ‘

planning: 5, 9, 12, 17, 25, 30, 45, 36, 68, 75
postry: 40, 50, 67

policy analysis: 12, 24

political campaigning: 4

political science: 36, 43, 56

'preventive health care: 1B, 46

prisons: 65

problem solving: 1, 28, 29, 68

process oriented: 2, -8, 51, 57
psychic/physical balance: 31, 5%, 78

publications: 2, 4, 5, 6, 8, 9, 10, 15, 17, 1%, 21, 24, 25, 26, 28, 2%, 3&, 38,

40, 41, 43, 49, 51, b2, b4, 61, 62, 63, &5, 70, 73,
public interest: 10, 18, 33, 47, 51
- public interest research: 4
public satellites: 10, 62

. reality: 23, 28
religion: 15, 4G, 55, &6
right brain/left brain balance: 14, 75

self-reliance: 8, 18, 20
seminarg: 2, 22, 27, b8

social cybermetics: 14, 29
social innovation: 22, 24
social networks: 14, 23, 29, 45
social policys 70

social theory: 70

solar energy: 1

speaking: 2, 3, 9, 17, 19, 21, 36, 38, 39, 45, 49, 50, 81, 62, €3, 67, 75

structures: 13

surveys: 1, 29, 74

synergetic education: 3

synergetiecs: 3, 11, 14, 31, 35, 41, 62, 69, 77, 78
synthesis: 5, 6, 26, 56, €4

systems design: 1, 3, 28

74, 76, 18
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Members by keywords {continued)

:teadhing: &, 10, 13, 14, i5, 19,.21}.25,'36, 38; 4%, 43, 50, 56, 6&,'55,-?0, 71

technology: s 16, 30, 43, 53, &2
technoloygy assessment: 22, 60
training: 22, 74, 75

" transzitions: 2, 13, 17

transpersonal psychology: 2%, 5%, 63, 75

universal gharing: 77

values: 5, 11, 16, 27, 32, 43, 50, 61, 67, 69, 73, 77
video: 35, 58

visionary: 3, 32, 35, 39, L9, 61, &2, 77

voluntary simplicity: 13, 36, &7

wolunteers: 38, 43, 53, &5

welfare: 7

women's movement: 79

workshops: 11, 17, 36, 40, 50, &7 C : .

writing: 5, 6, B, 9, 10, 13, 21, 24, 25, 26, 28, 25, 30, 34, 35, 39, 40, 81, 43,
.45, 48, 49, 51, 52, 54, 57, &1, B2, 63, &4, &5, &7, 70, 71, 73, 74, ?5; 76, 78

.yoga: 23



* Suégésted keywords -- for discussion only.

Mepbers by menber number

1.
2.
3.
4,
5.
6.
7.
8.
9.
10.
11.
12,
13.
14.
15.
16.
17.
i8.
19.
20,
21.
22.
23,
24.
25,
26,
27,
28.
29.
30.
C31.
32.
33,
34.
35,
36.
a7.
38.
39.
40,
41.
42.
43.
a4.
45,
46.
47.
48.
49.
‘50,

Tom P. Abeles
Ronald Barnes
Donald B. Benson
Clement Bezold
Philip J. Bossert
Robert W. Bradley
Cabell Brand
Thomas Carleton
William F. Christopher
Carl C. Clark
Edward T. Clark, Jr.
John P. Davey

Ken Davis

Christian de Laet
Reynold. Peldman
Jerry Glenn

Don E. Glines

John P. Gnaedinger
Robert K. Greenleaf
Richard J. Greiwe
Agnes M. Griffen

Georges -& Jeannine Gueron”

Mel Gullikson

John R. Hadd

Elizabeth Hagens
dJoe A. Hanson

W. ¥W. (Wick]) Hutchison
Steve Johnson

Peter & Trudy Johnson~Lenz
David L. Jones

Rick Xean

‘Michael Krueger

Joanne Kurfiss

Jacch Landau

Doren Xim Levitt
Dennis Livingston

Ray McBeth

John McClusky

David MacDermott

Noel McInnis
"Elizabeth (Liz) Mahoney
Bob Maslow

Charles W. Merrifield
¥ike Myers

‘William Nehex

Bibiana C. Nowacki
Gerald G. Pyle

Edrice Reynolds

Bob Rimmer

Marshall Rosenberg

B -

Feedback/comments requested, b
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‘Menbers by member nugber {continued)

51,
52,
53.
54.
55.
56
57.
58.
59,
£0.
61.
- 62.
63.
64,
65,
6.
. 87,
- 68.
69.
70.

L.
iPaul Elores

72,
73,
74,
75.
76.
7.

78,

79,

Michael Rossman

. David J. Ruth

Patrick Saccomandi
Jeanne Mary Scott
andy Smith '
Robert W. Spencer
Stephen Silha
Robert L. Stilger

-Hancy Strode
‘Walter Strode
" Robert Theobald

Wes Thomas

. Robert J. Welke

Clark H. Wilson

Roger W. Axford

Norman EBEdward Dewire (Ned)
Carla Eugster

Paul F. Fendt

Frank ¥. Flore

David G. Gil

Fraderick & Helen Hubery

derome D. {Jerry) Lang

_W. Robert Lovan

Genevieve Marcus
Kent Myers

¥en Neunzig

Robert A. Smith, III

“Madelene Van Arsdell
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Keywords by menber

1.

2.

10,
-1l

12.

13,

14,
15,
16

17.
i8.
1s.

20.

TOM P. ABELES: consutting, energy, management consulting, patents, problem

solving, solar energy, surveys, systems design

RONALD RARNES: consulting, generalist, human development, mental health,
people skills, personal responsibility, process oriented, publications,
seminars, speaking, transitions,

DONALD B. BEMSON: alternative educatien, education, experimental community,

human development, learning, speaking, synergetic education, synergetics,
systems design, visionary ‘

CLEMENT BEZOLD: anticipatory democracy, futures, governance, law, peolitical
campalgning, publications, public interest research

PHILIP J. BOSSERT: analysis, futures, languages, multiple affiliaticons,
wyths, philoscphy, planning, publications, synthesis, values, writing
ROBERT W. BRADLEY: analysis, education, futures, history, learning,
networking, observation, perception, publications, synthesis, teaching,

writing

CABELL BRAND: advertising, archeclogy, business, community action, economics,
entrepreneur, guaranteed income, multiple affiliations, welfare

THOMAS CARLETON: communications skills, community development, education,
film, futures, gaming, graphics, people skills, process oriented, publications,
self-reliance, writing

WILLIAM F. CHRISTCPHER: business, communications skills, economics, futures,
group work, human development, innovation, management consulting, people
skills, planning, publications, speaking, technelogy, writing

CARL C. CLARK: computerized conferencing,; consumer safety, mental health,
nuclear arms race, patents, public interest, public satellites, publications,
teaching, writing

EDWARD T. CLARK: alternative lifestyles, decision meking, ecological ethic,
ecology, education, environmental education, perception, personal responsibility,

.synergetics, values, workshops

JOHN P. DAVEY: economics, governance, institutions, planning, policy analysis
¥EN DAVIS: arts, birthing, commmications skills, education, exchanges,
futures, gaming, language, literature, myths, networking, structures, teaching,
transitions, voluntary simplicity, writing

CHRISTIAN DE LAET: East/West balance, governance, innovation, institutions,
language, meta-—language, myths, networking, right brain/léft brain balance,
sopial cybernetics, social networks, synergetics, teaching

REYNOLD FELDMAN: alternative education, consulting, education, human develop-
ment, languages, literature, mysticism, networking, publications, religion,
teaching

JERRY GLENN: anticipatory democracy, communications skills, computerized
conferencing, consulting, futures, group work, mediation, mysticism, myths,

‘networking, technology, values
DON E. GLINES: alternative education, educatien, futures, myths, planning,

publicaticns, speaking, transitions, workshops

JJOHN P. GNAEDINGER: citigzen participation, engineering, guaranteed income,

mediation, preventive health care, public interest, self-reliance

ROBERT K. GREENLEAF: consulting, leadership, mueltiple affiliations, publi-
cations, speaking, teaching

RICHARD J. GREIWE: citizen participation, community development, consulting,
futures, history, literature, personal responsibility, philosophy, self-

reliance
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Kevwords by member {continued)

21,
22.
23,
24.

25,

26.

27,

28,

29,

20,
" 31,
32,

33,

34.

35.

37,

38.

39,
40,

AGNES M. GRIFFEN: communications skills, futures, history, information,
learning, libraries, networking, people skills, philosophy, publlcatlons,
speaking, teaching, writing B
GEQRGES & JEANNINE GUERON: citizen participation, consulting, education,
group work, languages, myths, seminars, social innovation, techhology
assessment, training _ _ _
MEL GULLIKSON: computer models, cybernetics, decision making, general
systems thecry, human culture, meta«language, myths, perception, reallty,
yoga

JOEK R. HADD: futures, nuclear arms race, policy analysis, publlcat;ons,
social innovation, writing _ _
ELIZABETH HAGENS: communications skills, community development, information,
music, networking, people skills, planning, publications, social networks,
teaching, writing

JOE A. HANSON: consulting, eccology, general systems theory, publications,
synthesis, writing

S W, W, (WICK) HUTCHISON: greup work, people skills, seminars, values

STEVE JOHNSON: communications skills, consulting, exchanges, infoxmation,
language, libraries, maps, networking, photography, problem solving,

~puklications, xeality, writing

PETER & TRUDY JOHNSON-LENZ: citizen participation, communications skills,
community development, computerized conferencing, computer medels, computer
programming, computers, consulting, cybernetics, exchanges, information,
networking, problem selving, publications, social cvbernetics, social net-.
works, surveys, systems design, transpersonal psychology

DAVID L. JONES: communications skills, computer programming, computers,
infermation, photography, planning, technology, writing

" RECK KEAN: computers, networking, psychic/physical balance; synergetics

MICHAEL KRUEGER: experimental community, human development, values,
vigionary -
JUANNE KURFISS: citizen participation, education, human development,
information, learning, public interest

JACOB LANDAU: alternative education, art, education, futures, humanism,

~writing
-DOREN KIM LEVITT: audio-visual, communications skills,. education, graphlcs,-

milti-media rescurce center, photography, synergetics, video, visionary,

L writing
36, | DENNIS LIVINGSTON: alternatiwve lifestyles, appropriate technology, QOnsul-
ting, futures, music, networking, political science, publications, speaking,
-teaching, voluntary simplicity, workshops
"RAY MCBETH: citizen participation, community development, educatlan, futuras,_
‘grant writing, information
(JOHN MCCLUSKY: alternative education, alternative institutions, communlty .
action, consulting, education, group work, leadership, publications, speaklng,
“teaching, volunteers
DAVID MACDERMOTT: art, consulting, metaphor, speaking, visionary, writing
NOEL MCINNIS: consulting, counseling, education, music, poetry, publlcatlons,'
‘religion, workshops, writing :

a1.

ELIZABETH (LIZ) MRHONEY: alternative educatlon, consulting; counsellng,
education, holistic health, human development, humanism, publicatlons,f
synergeties, teaching, writing '
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Keywords by member {continued)

42.

“43.

44.

45,
- 46,
47.
48,
49.
50.

51.

52,
53,
sa.
55.
; 56.
57.

" 58.

5%, .

&60.

6l.
B2,

63.
64.

6h.

66,

BOB MASLOW: alternative institutions, alternative publishing,‘mediaf madia
access

CHARLES W. MERRIFIELD: alternative institutions, human culture, leadership,
pelitical science, publications, teaching, technology, values, volunteers,
writing

MIKE MYERS: adulft education, alternative educaticon, education :
WILLIAM NEHER: computerized conferencing, computers, education, entrepreneur,
futures, networking, planning, social networks, speaking, writing

BIBIANA €. NOWACKI: education, futures, health care, preventive hesalth care
GERALD G. PYLE: health care, law, public interest

EDRICE REYNOLDS: computers, education, personal responsibility, writing

BOB RIMMER: advertising, alternative lifestyles, business, publications,
speaking, writing

MARSHALYL, ROSENBERG: consulting, music, people skills, poetry, speaking,
teaching, values, workshops .
MICHARL ROSSMAN: citizen participation, collective responsibility, consulting,
counseling, democratic learning, information, learning, perscnal responsibility,
process oriented, publications, public interest, writing

DAVID J. RUTH: collective respeonsibility, collectives, experimental commmity,
publications, writing

‘PATRICK SACCOMANDI: ¢itizen participation, community development, computers,
“ponsulting, exchanges, networking, technology, velunteers

JEANNE MARY SCOTT: anthropolegy, haalth care, human culture, myths, net-
working, publications, writing

ANDY SMITH: alternative education, alternative instituticns, education,
heaith care, hunger, religion

ROBERT W. SPENCER: education, governance, group werk, learning, personal
responsibility, planning, political science, synthesis, teaching

STEPHEN SITHA: communications skills, community development, education,

human development, media, process oriented, writing

ROBERT L. STILGER: alternative institutions, citizen participation, commmity
development, consulting, film, information, networking, seminars, videco

NANCY STRODE: East/West balance, healing, health care, holistic health,
networking, psychic/physiecal balance, transpersonal psychclogy

WALTER STRODE: alternative institutions, education, futures, health care,.
helistic health, networking, personal responsibility, technology assessment
ROBERT THEOBALD: citizen participation, consulting, governance, guaranteed
income, health care, information, networking, publications, speaking, wvalues,
vigionary, writing

WES THOMAS: communications skills, computers, information, media, networking,
publications, public satellites, speaking, synergetics, technology, visiocnary,
writing

ROBERT J. WELKE: anthropology, networking, publications, speaking, teaching,
writing

CLARK H. WILSON: computer programming, computers, languages, networking,
gsynthesis, writing

ROGER W. AXFORD: adult education, community development, education, holistic
health, languages, Latin America, nuclear arms race, prisons, publications,
teaching, writing

NORMBN EDWARD DEWIRE (NED): alternative lifestvles, citizen participation,
decision making, information, institutions, leadership, networking, xeligion,
volunteers
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67.

68.

%9,

71,
- gare, holistic health, -teaching, writing

72.

73,

T4.

75, .

- 76,

77.

78,

" 79,

CARLE EUGSTER: alternative education, afts, community action, education,

Cexperimental community, music, poetry, speaking, values, voluntary simpli-
~eity, workshops, writing
- PAUL F. FENDT: adult education, sducvation, futures, gaming, planning,

problem sclwving

C FRANK ¥. FIORE: consciousness, cybernetics, general systems themry,'hgman'
- - development, noetics, synergetics, transpersonal psychelogy, values |

70, -
' - languages, multiple affiliations, publications, social policy, social theory,

DAVID G. GIL: collectives, education, experimental community, governance,'

teaching, writing
FREDERICK R. & HELEN E. HUBER: consulting, education, gerontology; heéealth

PAUL KLORES: banking, business, education, Indians, law _ o
JERCOME D. (JERRY) LANG: governance, humor, publications, values, writing

W. ROBERT LOVAN: citizen participation, community development, consulting,
decision making, leadership, multiple affilistions, publications, surveys,
training, writing .

GENEVIEVE MARCUS: arts, communications skills, computerized conferencing,
Bast/West balance, experimental community, futures, music, planning, right
brain/left brain balance, transpersonal psychology, speaking

KENT MYERS: futures, information, language, publications, tralnlng, wrxtmng
KEN NEUNZIG: collectives, experimental community, futures, wmyths, synergetics,
universal sharing, wvalues, visicnary

ROBERT A. SMITH, I¥I: community development, computerlzed canferenc1ng, general.
systems theory, group work, human development, humanism, innovation, music,
networking, noetics, psychic/physical balance, publications, synergetics,
writing

MADELENE VAN ARSDELL: business, women's movemeni



WHET KINED OF DESCRIPTIVE SYSToM DO WE NEED?

ive tamonomy and/or & oompoter-based net-
out filrst determining what
We feal a5 though we are
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are commitied to i s velines., This on-going "invisible liege”
ig what iz pesded to carry us through the rapids just srcund the bend. This
network of peopls must be fostered now, ¥When the crises manifest, we cannot
relv on computer rches by goographic locsetion, skills, and interes
together the dsep, trusting relationships through which we can cocperate as a
network and bring fo bear sur colliective 'wtﬂllwseﬁce te the problems at hand.
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Reynelds that this agye svstem is for
role of computer is entirely secondarvy to that.
stors take our mental focus away frowm the humanity,

Therefors, we Drones

(‘h

» fhat we carefully develep a tasenomy for describing

curselves, as well as & compater-based

can dlsrribute this inforpation rapldl =

and compuler syvstem are developed initially w lll soan be chenged as we begin
Lo galn experience from cur first attemprs. Furthermore, the technology is
developing rapidly, so thaet what seems foe expensive or overly flashy this
yeary may be a necessity in the nesr future,

This texoncomic/cormmunicaticns system--this linkage system--sncould always
be grounded in its purpese of bringing pesple together to de e‘ou win-win
reletionshipe rather than to compete for turf. Jo accemplish this, we suguest
four componsnts to the design of e taxonomy.

1. building the faxonony cut of the realities of those Involved

2. incleding hurasn dimensions in the tsxonomy
3. .assuring maximal persen—i{o-perscn contact and flow of information

4. increasing the power of the taxonomy &s the system expands
¥4

EULLDING THE TAXCHCMY OUT OF WHE REALITIES OF THOSE INVCOLVED
We think the taxonomy should be based on the waye that psople think and

verbalize thelr comcerns, nesd interests. We would rather develop an

organic, grassroots texonomy b seﬁ on fterms that make sense to all of uws in the
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svstem. We prefer +this to the zlternz
i

s th wedia. As Ken Devig has

ds a "garaener,” wh certairnly a tarm more kelyvy to be used
by en and Bol Sgpence zorsed that any of theilr proposed
5y to be exiendsd to iude mew-sge terms and alternatlive points
of than Laking one of r gystems and extending it, we wouild
ra scratch and develo r own system. Since we .are in fact
e ications~ers system, it ssem: esszentizl that the svstem be
£ the phenomenclogy ancd epistemclogy of the new age, rather than
E conceptuslizetions., We Sully realize h we are suggesting
&

&t
& grest dsal of work, bul we would moech rather do this

There are some adventages to the Propsdia approsch that Ker has_pointed_
out. It can describe people in grest detall, at whabtevsr lewsl of spesclficity
they like. It can be used for weichting and otherwise guentifiving approximations
cf an exact match, We Zelieve that esach of these advantages can alse come out
of & new-age taxonomy. Later on in this part of the backage, we discuss scmwe of
the more sophisticated indexing, matching schemes we think micght be of some use
to our grous eventually, when we have & need for more sopnistication.

The major dizadvantages of a pre-gdefined, sophisticated system like those
proposed by Ken and Beb Sperncer are (1) that such a syeten may well reguire more
computer power than we can aifford a2t this early stage in the gEme, (2) that any
guch system mest be extended o include new-age concerpts, (2) that there pay be
considerable computer systems developmeni invelved in getting the computer to
work with such a texonowmy, (4) thet Lt g difficult to uwse for someone not
Familisr with the faxonciny 2nd nolt pariiculsrly interested in being gulded through
ihe texonomy in order to find what they seek, and (3} that it might wvery well bhe

) Fiyet ' the conputer seayoh--

more exacting than is reguired oy the £
the cémputer search should
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rrassraots, tailored tawonomy bassd on what comes out
s 1

of the sys Iis ; moye sense to us. We have spenit some time atrempting
to keyvword evervene in the system tc date. We enclose in thisz package a pumerically
ordered list of members, zs well as & list of Xeywords showing which members are
‘categorized under these keywords, These words aye descriptors of many different
Jorasrs end levels. hs tims passss, we might wvery well wish to adopt some hievarch
cal scheme such as ithat used by the Fropedia, but we feel than any hierarcny
snould be based on the naturally used nevw terms and concepnts of our era. So, we
mest first start with the terms and then bwild a structure as our kevwords become
g0 various that we nsed a hisrsrchicsl index (o eccess them withcout overlosd: IZ

bl e grour ocould read over the she

thos

@

» of us
& very cruds
this ing
paerson £
for medifi
linkage sy
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X aty we now have and develop

& tascnomy, such as the one we have enclosed, we could then circulate
rmation to everyone In the system and get feedback sbout how well each
2ls he or she is being Gescribed and whether there are other suggestions
cations to the taxonomy. The XKey here is involving everyone in the
scem in the process ol developing the desscriptors.
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The system can be continually developed in thi
-a% necessary. The i
desires to 4o oa se
core group can check for synonyms to aveid /“women's studies®/women's movement"/
“feminism®/ problems. Only those keywords finally included will be allowed
- &5 descriptors.

y ent can be expandsd

o e cilrculated to anvone who

the develepment of the list, voluntezrz in the
B r

1 on
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IRCLODING

"what do you do?’ a2
when mecting.  The more
are something that may o
nggssted so far.

work on vislonary
these matters are
ttempting o

At another lawel, we *hink it
gescriptors about generalizable and
or area to wniczh thoze gkills have bee
invelved in the &esign of a Jobwma,cnjng LAY ir a
dimensions, easch of which was measured by a set of 10-15 guesticons. The final
dimensions included items such asz works well with machinss, works well without
supervizion; works well with worl . splve problems with

5

o

FImED T jua —matohing

i ch are ewirsmely complex

‘f vou nadn't ever been = sanitation
on & health workery somewhgre

and A4id¢ exacitly The same Kinds of tasks in & r soclal situation. The new

tEECnomy oi Bvoidgs c2 v fo: he © weLt
Girectly e 3 o) of the
Job-mats 3 by the
same 16 dir 53 i j= el gesc £ what
skills and tasks were involved and then & person couwld be founﬁ to match it. A
surprising record of 25% job satisfact :

ion came oult of tThis work. We might be able

¥We might find it & 1ot easier to uege something like a small zet ol 16 concspis
to descrilbe our ekills and/or cur neads than to have to wade through many pages of
detalled texonomic descriphtors; st least for a f£irst cut throuch the menbership
list. Ws suggest that we consider the use of such a& taxononmy, at least in coajunce
vion with & mors verbally based appreoach as disgussed in the previcus szection. In
& later sscticn, we brisfly discuss some sophisticated wavs of develcoping even more
vowerful and detailed systems based on this aporoach.

ESSURING MAXNIMEL PERSON-TO~PERSON CONTACT AND FLOW OF IRNFORMATION

One thing that we h:ve chserved in several &ifferent ways recently is tha
st pecple's ewperience with networking invelves cther people, HMost of the
pzople with whom we have developed long-lasting trust relationships have been




introducad by another person. 3As for projects, most of

&
1 oh people with whom we nave besn de ng & relationship for
some time, rather than 1hrougn & totally new person.  we suspect that most of the
worid is this wav; it's not what vou kEnow, it's whom you know.

Twen in neg of our computer conferencing world, virtuelly every
‘person o wnom we heve met and with whom we have meds friends has been-either intro-
ducca by or : we gob into i
there is a wonderful keyword
d EwathlDﬁ-

SECh DEerscn, we
. & few people

gGo use thiz zppro hut, as in ”real" life, the
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system. & syste 1 st of people wne fit
your search patt is no kig 1 vou get in touch with
peonle you can trust and resohabts with--that's really something.

How we can think of right now.
First, w flows through person-io-person
contact. are "watching” this linkage
system T by 11" sheets, but they have
studied ther docwments theb have been
sent arcunc W Tes e that we have gotten inte several conversations with
each of i hils process,

Therefore, encouvrage linkage svstem membsrs to ghars
vhelr iniormatl nds , wno can chogose ©to join themselves of wio
wan siuply part 2. This once-removed participation in dtself
constitutes & © v oL = he oare thus linked inte the oversll system
through 2 singlie individual., Furthermere, if {this comnmity has certain needs
for services, contacts, or whatever, that could be negotiated easily through
the single network member. It iz guite likely that this ig the pattsrn that will
coenr-—contacts through existing trust rslationships.

Beyand that, we can provide each pember with Informaticon inm a form ox
through a medium that enables an individval to assiect someone he or she knows in
using the linkage myvetew. Any of uws in this system who chose teo should be able to
8¢ & séarch for somecns and come up with list of pﬁtﬁhtials. The E%" ky 11"
entizl pescple shoul ke uirer.  Cnce an

=T =3
ikelv contects has heen ocomesn, the node
£
Loy
=

p&rscn:light pegin making conitacts or acting : :H.h thiz process, rather
than having the inguiver ¢asll or write linkaoe system
= g

merbers.

If there ware informetion in the corpute inkage systemn

knew whom, had worked with whom, etoe., it would be ezsy o find brokers or
introducers betwsen an cutside inguirer and a potential contact. This would psr-
BO “alw ze the L%Lcnxnc process and increase the chances of finding and putting people

5 +

Fousing our own intuitions ang sensitivities we can improve the matching
eat deal. Remember, we are not just solving current problems. The
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purpese of this svstem, we .see it,
of deep trust and coops ol
people who know they can

leng-texn gteble relationships
i exr to form action groups of
mast one another for work on emerging problems.
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INCREASTING THE POWER OF THE ThAXOHCOHMY AR TH: SYLTEM EXRANDS

EA egimning we will not need pa
gnd des cur memershly. However, 8 o
invelve meny thousands of people, we will need ever-more sophistizated methods to
handle the mass of information and Lo prevent an inguirer from being totally
overioaded by it. Therefors, we briefl ion some possibilities
for increasing the pover of the o ese now, but we will
sooner or later.

28 inciuding
nother related
particnlar

ex. As & resuli, we need
what we haed,
istance” from
printouts of

Toe cOmMpUuTer o

al
those whose 41 ng epproach can
he used to dete imporiact in
computing thisg gned Iferences along
crivical dimsns T z T o e am to differences
giong non-critical dlmensicns.  iIn corder to be able o do-this well, the descrip
2 S i Thers asre & veriety of ways this

uster” the entries in the file into
refiles.  This aporoach was used in
enticned earlier. This clustering
L 7 Gex the cluster preoifiles, which were much
more compact and guicker to searych than the actual prefiles of 21l the jobs.
Once the search nas led vou to a cluster, vou coulid then logk 2t that cluster
in detall. Such clusters are not only deliined by the urrent patterns in
tne desori z } 1=
is, 1f mes
groups of o ¥ T 1
belong to the same cluster., If the compuler can be pr mmed to remember these
things, it can use them later on to speed up and impro & accuracy of the

thesge kinds of gephisticated lmprovements will taeke
o develop, and in general more time and energy

evey L there is little value In congidering

tem with 10,000 or more perbers in it. At such
11 & to keep Lthe system

mpler approaches we discuss

Wie recognize thet all o

more computer power, more t
from cur network. We belie
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eitizen participaticn: 18, 20, 22, 29, I3, 27,
collective responsibility: 51,752
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WHAT KIND OF DESCRIPTIVE SYSTEM DO WE NEED?

We cannot imagine how a descripiive taxonomy and/or a computer-based net-
~working system can be developed without first determining what the purpose and
goals of the information system are. We feel as though we are stumbling about
with partially articulated concepts of what we want out of this process. Some
of vz seek friends with whom we can communicate:; others seek jobs, proijects,
and working situations; and still others seek other potentials. Almost all of
these situations invelve finding other people with similar interests, and
cooperating with those people in some endeavor related to those interests.

We suggest that merely giving people a list of names and addresses of those
who have similar interests {(or other desired characteristics as determined by
our chosen taxonomy of descriptors) is insufficient for our over-arching goal
of creating sound, long-term relationships of trust. As Bob has said, we need
to develop strong "chaining” among the more competent folks in our society who
are committed to communications-era walues. This on—going “invisible college®
" is what is peeded to carry us through the rapids just around the bend. This
network of people must be fostered now. When the crises manifest, we cannot
rely on computer searches by geographic leocation, skills, and interests to put
together the deep, trusting relationships through which we can cooperate as a
network and bring to bear our ccllective intelligence to the problems at hand.
This is the challenge before us--te bring these people together and to develop -
relationships. We agree with Bdrice Reynolds that this linkage svstem is for
bringing people together, and the role of computer is entirely secondary to that.
If the taxonomy and the descriptors take our mental focus away from the humanity.
we have not accomplished much at all.

Therefore, we propose that we carefully develop a baxonomy for describing : S ?

ourselves, as well as a computer-based information/communications system that ' :

can distribute this information rapidly. We suspect that whatever taxonomy

and computer system are developed initially will soon be changed as we begin

to gain experience from our first attempts. Furthermore, the technolegy is

developing rapidly, so that what seems too expensive or gverly flashy this I

year may be a necessity in the near future. |
This taxonomic/communications system-—this linkage systemwwshéuld'always-

be grounded in its purpose of bringing people together to develop win-win

relationships rather than to compete for turf. To accomplish this, we suggest

four components to the design of the taxonomy.

1. building the taxonomy out of the realities of those involved
2. including human dimensions in the taxonowmy
3. assuring maximal perséen—to-person contact and flow of information .

4. increasing the power of the taxonomy as the system expands

BUILDING THE TAXONOMY OUT OF THE REALITIES OF THOSE INVOLVEDR

We think the taxonomy should be based on the ways that pecple think and
verbalize their concerns, needs, and interests. We would rather develop an
organic, grassroots taxonomy based on terms that make sense to all of us in the



. system{ We prefer this to the alternative of adopting a complete system such

a5 the Propedia. As Ken Davis has sald, the Propedia was not very effective in
describing him as a "gardener,” which is certainly a term more likely to be used
by folks. Both Ken and Bob 8pencer have agreed that any of their proposed
systems would have to be extended to include new-age terms and alternative points
.of view. Rather than taking one of their systems and extending it, we would
rather start from scratch and develop our own system. Since we are in fact
designing a communications—era system, it seenms essential that the system:be_
firmly rocted in the phenomencology and epistemology of the new age, rather than
based on earlier conceptualizations., We fully realize that we are suggesting
something which involves a great deal of work, but we would mugh rather do thiz
right than guickly.

“Thers are some advantages to the Propedia approach that Ken has pdinted
out. It can describe people in great detail, at whatever level of specificity
they like. It can be used for welghting and otherwise guantifiying approximations

. of an exact match. We believe that each of these advantages can also come out

of a new-age taxonomy. Later on in this part of the package, we discuss some of
‘the more sophisticated indexing, matching schemes we think might be of some use
to our group eventually, when we have a need for more sophistication.

The major disadvantages of a pre-defined, sophisticated system like ﬁh@se'__
propoged by Ken and Bob Spencer are (1) that such a system may well reguire more
computer power than we can afford at this early stage in the game, {2} that any
such system must be extended to include new-age concepts, {3} that there may be
congiderable computer systems development invelved in getting the computer to
work with such a taxonomy, {(4) that it is difficult to use for someone not
familiar with the taxonomy and not particularly interested in being guided through
the tazxonomy in order to f£ind what they seek, and (5} that it might very well be
more exacting than is required by the Ffirst-out functicn of the computer search--
that is, the computer search should produce a list of potentials, rather than a
- final list of people with whom the match is to be made.

--Onthe other hand, a grassrcots, tallored taxonomy based on what comes out
of the system naturally makes more sense to us. We have spent some time attempting
to keyword everyone in the system to date. We enclese in this package a numerically
ordered list of members, as well as a list of keywords showing which members arve
" gcategorized under these keywords. These words are descriptors of many different _
orders and levels. As time passes, we might wery well wish to adopt some hiervarchi-
" ¢al scheme such as that used by the Propedia, but we feel than any hierarchy
should be based on the naturally used new terms and concepts of our era. Bo, we
migt flrst start with the terms and then build a structure as our keywords become
g0 various that we need a hierarchical index to access them without overleoad. If
those of us in the core group could read over the sheets we now have and develop
 a very crude-taxonomy, such as the one we have enclosed, we could then circulate
 this information to everyone in the system and get feedback about how well each
. person feels he or she is being described and whether there are other suggestions
for modifications to the taxonomy. The key here is involving everyone in the
linkage system in the process of developing the descriptors.

_The system can be continually developed in this way and can be expanded’
a5 necesgsary. ‘The current list of descriptors can be cirgulated to anyone who
degires to do a search. During the dewvelopment of the ligt, wvolunteers in the
core group can check for svnonyms te avold /Mwomen's studieg”/Mwomen's movement“f
"Feminism®”/ problems.  Only those keywords finally included will be allowed
as descriptors. :
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INCLURING HUMAN DIMENSIONS IN THE TAXONOMY

We also feel that any taxonomy such as the Propedia,which is designed for
the primary purpose of corganizing all human knowledge, is not particularly well
designed for bringing people together. There are many things about people that

have practically nothing te do with what arcas of knowledge they are interested f}@$“ '

or skilled in. The old question of "What do yvou do?” has always secmed a very

narrow question for somecne te ask when mesting. The more subile dimensions of

values and work styles and visions are something that may not be wvery well
articulated through the taxonomies suggested so far.

At one level, we think it would be useful to inclode certain descriptors in
the taxonemy that could be used to describe the varieties of values that people
hold., We recognize that most of us in this system will have somewhat similar
“walues. Yet we suspect that there will be significant variations in how we
all feel about anything from triage teo God, or whether we like to work on wvisionary
projects to how we feel aboubt working against a deadline. BAll of these matters are
values dimensions, and this would be useful information to those attempting to
find likely partners for trust relationships.

At another level, we think it would be useful to include cvertain simple
-descriptors about generalizable and transferable skills, §fregardiess of the topic
~or area to which those skills have been put.  For example, a few years ago we were
invelved in the design of a job-matching taxonomy that involved a total of 16
dimenglons, each of which was measured by a set of 10~15 questions. The final
dimensions included ltems such as works well with machinesg, works well without
supervisioh, works well with verbal concepts, and -likes teo solve problems-with.
people. This system was devised to replace standard government job-matching
approaches involving the traditional job taxonomies which are extremely complex
and which do not generalize across job titles; 1f you hadn't ever been a sanitation
- engineer you could never be one, even if vou had been a health worker somewhere
- and did exactly the same kinds of tasks in a similar social situation. The new
taxonomy completely avoided the mecessity for using the old concepts and went
directly to the actual tasks and skills involved. An additional advantage of the
job-matching approach was that both the job and the person were described by the
same 16 dimensions. In this way, a problsm could be described in terms of what
8kills and tasks were involved and then a person could be found to match it. A
surprising record of 95% job satisfaction came out of this work. We might be able
to devise some such “interdisciplinary,” task-oriented taxonomy for our group,

using simple keyword descripters at first, and developing more sophisticated struc-

tures if and when we needed themn.

We might find it a lot easier to use something like a small set of 16 concepts
to describe our skills and/or our needs than to have to wade through many pages of
detailed taxonomic descriptors, at leagt for a fivst cut through the membership
list. We suggest that we consider the use of such a taxonomy. at least in conjunc-
tion with a more verbally based approach as discussed in the previous section. In
a later section, we briefly discuss some sophisticated ways of developing even more
powerful and detailgd systems based on this approach.

ASSURING MaXIMAL PERSON*TO—PERSON CONTACT AND FLOW OF INFORMATION
One thing that we have observed in several different ways recently is that

‘moet people’s experience with networking invelves other people. Host of the
people with whom we have developed long~lasting trust relationships have been




people to whom we were introduced by another person., As for projects, most of
them come through pecople with whom we have been developing a relationship for
‘some time, rather than through a totally new person. We suspect that most. of the
world is this way; it's not what you know, it's whom you know.

1

_ Even in the confines of our computer conferencing world, virtually every
person whom we have met and with whom we have made friends has been either intro-
duced by or suggested by somecone else, In fact, we got into the system itself
through such means. Even though there is & wonderful keyword directory of every-
one in the conferencing system, including a 5-line description of each person, we
have nmever met anyone by perusing that index and then reaching out. A few pecple
do usé this approach in the conferencing system, but, as in “"real™ 1life, the
majority of social contacts develop through known others. We believe the reason

for this is that by having someons you trust assist in the extension of your own
network, you are more inclined to trust the person sc introduced. Trust begets
trust. Thus, we must acknowledge this important fact in developing our linkage
system. A system which just gives vou a computer-printed list of people who fit
your search pattern is no big deal. A system which helps you get in touch with
people you can trust and resonabte with--that's really something.

How can this be done? There are several ways we can think of right now.
First, we can assure that most of the information flows through person-to-persoi
contact. For example, we have several friends who are "watching" this linkage
system through us. They are not in the set of 8%" by 11" sheets, but they have
studied our copies. They have alsc read a lot of other documents that have been
‘sent around., The result is that we have gotten. inteo several conversations with
each of them and have helped them get involved in this process.

Therefore, we suggest that we encourage linkage system members to share
thelr:znformatlon with their friends, who can choose to join themselves or who
can simply participate once removed. This once-removed participation in itself
< ponstitutes & community of people who are thug linked into the overall system
through a single individual. Furthermore, if this community has certain needs
for services, contacts, or whatever, that could be negoatiated sasily through
the single network member. It is gquite likely that this is the pattern that will
Coccur=-gontacts through existing trust relationships.

Beyond that, we can provide each membey with information in a form or -
through a medium that enables an individual te assist somecne he or she knows in
“using the linkage system. &ny of us in this system who chose to should be able to

do a search for someone and come up with a list of potentials. The 8% by 117
sheets for these potential people should then be shown te the inguirer. Once an
" initial set of likely coentacis has been determined thyough this process, the nede
person might begin making contacts or acting as a broker for this process; rather
- +han having the inguirer call or write directly to the potential linkage system
members. : _

1f there were information in the computer about who in the linkage system
‘knew whom, had worked with whom, stc., it would be esasy to find brokers or
introducers belween an outside inguirer and a potential contact. 'This would per—
sonalize the matching process and increase the chanceg of finding and puttlng'people
together who are highly compatible.

By using our own intuitions and sensitivities we can improve the matching
‘process a great deal. Rewember, we are net dust selving current problems. The



purpose of this system, as we :see it, is to develop long-term stable relationships
of deep trust and cooperation which will be used later to form action groups of
people who know they can trust one another for work on emerging problems.

INCREASING THE POWER OF THE TAXONOMY AS THE SYSTEM EXPANDS

At the beginning we will not need particularly powerful methods for organizing
and describing our membership. However, as the system evolves and begins to
involve many thousands of people, we will need ever-more sophisticated methods to
handle the mass of information and to prevent an inquirer from being totally
overloaded by it. Therefore, we would like to briefly mention some possibilities
for increasing the power of the taxonomy. We don't need these now, but we will
sooner or later.

Ken mentioned one of the potential advantages of the Propedia as including
the ability to weight various descriptors as to their importance. BAnother related
problem is that you will almost never find an exact match to any particular
pattern you search on, particularly if it is very complex. As a result, we need
to consider some methods for searching in approximate spaces for what we need.

The computer could be programmed to respond by computing some "distance" from

each potential match to the desired ideal match and then give you printouts of

those whose distances from the ideal were the least. The weighting approach can

be used to determine which descriptors or dimensions are the most important in
computing this distance. A long distance would be assigned to differences along
critical dimensions, whereas a shorter distance would be assigned to differences
along non-critical dimensions. In order to be able to do-this well, the descriptive
system needs some quantified mathematical model. There are a variety of ways this
can be constructed.

One of the most interesting is to "cluster" the entries in the file into
clusters or groups of relatively similar profiles. This approach was used in
the 16-dimension job-matching process we mentioned earlier. This clustering
allowed us to store in the computer index the cluster profiles, which were much
more compact and quicker to search than the actual profiles of all the jobs.
Once the search has led you to a cluster, you could then look at that cluster
in detail. Such clusters are not only defined by the recurrent patterns in
the descriptors themselwves, but also in the recurrence of search patterns. That
is, if several different people use certain search patterns to find the same ~°. .
groups of people, it is likely that their search patterns, although different,
belong to the same cluster. If the computer can be programmed to remember these
things, it can use them later on to speed up and improve the accuracy of the
search.

We recognize that all of these kinds of sophisticated improvements will take
more computer power, more time to develop, and in general more time and energy
from our network. We believe, however, that there is little value in considering
these methods until we have a system with 10,000 or more members in it. At such
a time, the additional ifvestiment of energy will be needed to keep the system
rolling. We mention them here as a complement to the simpler approaches we discuss
elsewhere.

SUMMARY

To respond to Bob's December 3 questions more specifically:




s 1)

(1) Yes, we definitely think that both the geographic- and the interest-
matching aspects of the system should be made apparent to people in the
document 4 invitation to participate.

(2) We definitely agree with Bob that a system like this cannot be

supported by anything less than an on-line system. If we are to bring

about the communications era we must be willing to work with communications-
era tools. Furthermore, these are the only tools with sufficient power

and speed to accomplish the linkage we seek. We simply cannot do it with

a computer file accessible in one city only. The next section of this package
discusses the on-line system in greater detail.

(3) We prefer an organic, grassroots, evolving taxonomy, as discussed in
the previous pages. We hope we have been able to provide you with examples
of how an organic system might be started, evolved, and how it might be
made as sophisticated as anything else.

Peter & Trudy Johnson-Lenz
696 Fifth Street
Lake Oswego, Oregon 97034
December 19, 1977
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WHAT XIND OF COMPUTER BYSTEM DO WE NEED?

Prior to receiving Bob's letter of December 3 to the Communication and
Computer group, we had been trying to develop some complete discussions of the
entire range of computer-based systems that we might wish to consider. This
went all the way from using a computer with punched cards to maintain a file
which was used to create printed directories {an off-line system), through
a full-blown computerized conferencing system. We felt that the discussion in
‘the core group had containgd so little information about the potentials and
costs of computer usage that the only alternative seemed to be to provide
evervbody with some sort of primer on the topic., We were quite relieved to -
read in Bob's latest letter that he is now deeply convinced that we need an
on-line system. We, too, agree with this and would like to dispense with
lengthy discussions of other less useful applications of the computer.

The fundamental advantage of an on-line system as we see if is that it
Cis a communications system. The computer is being used primarily to
communicate linkage information from one location to ancther. This is really:
what we need in our group. Certainly, the computer can and should be used for
filing, organizing, and retrieving this linkage information according to the
taxonomy we choose to use. However, this is only the beginning. Our real
need is to guickly, effectively bring people together whe might not otherwise
be brought together. Furthermore, as this process grows, we will want to be
able to do this rapidly over great distances. From cone part of the country,
we should be able to access information that was entered in ancther area just
a few hours before. Only an on-line system can accomplish this. As Bob has
said, the only disadvantage is that those who do not have terminals will have

dégraded access.

WHAT WILL IT COS57T?
The major cost factors in a decentralized on~line system include:
{1) the cost of terminals used by individuals to access the system;

{2) the telecommunications cost of transmitting the informaticn from
ong place to another, from the terminal to the computer and back;

{3} the cost of a computer used to store and process the data.

" For purposes of discussion, we will assume here that individual wmembers
will somehow absorb the cost of a terminal. For what it's worth, there are
various wvideo and hardcopy terminals now available for purchase in the $800 to
21000 range. Anyone interested should contact us. It would also be helpfal to
know how many people in the linkage system currently have access to terminals.

The cost of telecommunications can be bhoxrme in three ways:

{1} ¥We can simply use long distance telephone lines to call up our
computer. This costs at most 324/hour, and reduced rates can be
realized on evenings and weekends. The simplest approach would be
for the person calling the computer to pay for the call.
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" 42y If we use a natiocnally avallable computer service for owr work, the
long distance charges are generally included in the hourly "connect”
- rate for being plugged into the system, regardless of where you are
‘calling from, if you are calling from cne of the many cities with
local dial-up lines. At worst, if no local dlal~up nurbeyr 1s avallabie;
these rates are about $515/hour in addition to the "connect® rate.
Connect rates are discussed in a2 later section of this memo.

{31  If we uss a computer that has proper access, or if we purchase our
' own computer, we can use a digital packet-switching network such as
Telenet. The hourly connect rates for such transmissions can be as
1ittle as $3.50/hour if we use the system encugh. The more you use
it the less you pay per unit. o v @
tne possible source of computer power would be to use a commercial service. .
Such cdommercial vendors provide local dial-up facilities in most major cities in
the U.8. Computer services are generally scld according to how much is used.
On some systems, computer time can be purchased in blocks for a fixed price.
Inless a block of time 1is purchased, the more you use, the more you pay. At
pay-as-you-go prices, a typical charge would be about $10-$20/hour {(that is time
that you use the terminal, not an hour of the computer’s time; the compubter will
be wailting for you most of the time}. A typical charge for storing one person's
page or record in the computer would be approximately $3/vear on a random-access
disk from which it could be instantly retrieved at a moment's notice. These
" charges ave typical for commercial systems. Some shopping arcound might find us
- cheaper rates. University or private systems micght also be cheaper. At block
time rates, time can be purchased for about $1000/month at commercial rates.
This allews vou to call up the computer whenever you want, 24 hours a day, and.
. o store possibly 1000 members' data without any additional charge beyond the
. $1000/month. Curiously, this comes to about §l/member/month or $12/member/yvear, .
" if there are 1000 pegpple in the linkage system.

The other most likely source of a computer would be the linkage system'’s ‘
own computer. For approximately $10,000, we could purchase new equipment which woJen
would handle our needs guite well. We could build portions of the system our-  hwe !l
selves to reduce that cest. In addition to the computer, we would need to pay a g '
~one-time fee of approximately $500 to connect up to a digital network like
‘Telenet. After that, we would have to pay the maintenance on the computer {or
faintain it ourselives) and pay $3~4/hour for each hour somecne was using a
terminal to communicate over the system.

2 e }»r%ff*'

&'Vw:k,{,m waﬂ

We have also been communicating with Loving Grace Cybernetics in- Berkeley. _
"Bob mentioned them in his Decenmber 3 letter. They are busy developing low-cost .
computer hardware systems for groups like curs. We are enclosing in this. package
a2 copy of a recent paper from them describing their work. We are including LGC
_in our mailing list for this round. We would appreciate hearing from them about
~ what thev might be akle tc offexr us in terms cf a low-cost computer system at
‘gsome point in this process.

Even if we can get very inexpensive computer access, through donated time
‘or through ocur own system, possibly with some help from LGC, we must still be
prepared to pay the costs of terminals and telecommunications. There is no way -
of avoiding these expenses to our knowledge; particularly if we desire an on-line
system which can facilitate nation-wide-and-beyond communication. : '



A ROTE OF CAUTION WITH REGARD TO COSTS

Please note that all the costs we have mentioned here are just the costs of
using an existing computer system or of purchasing and/or making one for our own
use. There are two other very significant costs not discussed here: (1) the
cost of paying somecone to maintain the hardware and keep the dust off the computer
{this cost is part of the commercial system charging structure, but is not auto-
matically covered if we run our own system), and (2} the cost of programming the
system to do what we want (this involves both the computer and people~time cost).
As of today, we know of neo computer programs which will do exactly what we need.
We are in the midst of creative work here, evolving a new-age system that does
not exist. This means that we will need someone to do the extensive programming
of this svetem. It may be that Loving Grace Cybernetics would be able to provide
some ©f this energy. We ourselves might lend & hand. There may be others in
our group who can help, Bub we need to remember that this is no small task.

POSSIBILITY OF AN INTERIM SYSTEM

Given that Loving Grace Cvyvbernetics is not vet ready to deliver off-the-shelf
systems, and given that we are not going to be reaching a membership of 1000
immediately, we might wish to conszider the possibility of using a commercial or
university-based system as a temporary, interim apprcach. This would allow us
to pay for what we used and avoid a considerable investment of time and money in
hardware until we are clearer about our needs. It would alse provide an oppor-
tunity for us to test our various approaches toc see how well we liked them.
Finally, it would provide us an opportunity to develop our taxonomy through
actual use in some simple naticnal-scope matching experiments to see what worked
and what we wanted to develop further.

Then, when we had a clearer idea of what kind of hardware we wanted, what .
kind of computer programs we wanted, and after we had given the technology a
little time to develop further, we could move directly into our own systems
development with greater clarity than we now possess.

WHAT COULD BE DONE WITH A DECENTRALIZED, ON-LINE SYSTEM

Such & system would clearly permit anyvone with a terminal to call up and
either enter or retrieve information from the system. Beyond that, the same
system could also be used {after proper programming} to send messages from
one node in the linkage system to ancother. Furthermore, such a system could
be used to do simple computer conferencing--—actual on-line discussions of topics
of mutual interest. For example, such a conferencing system would greatly
simplify the cooperative design effort for our on-line gystem and/or our taxonomy,
by rapidly exchanging ideas and possibilities among the members of ocur group.

- We are enclosing & paper by Murray Tureoff and Roxanne Hiltz, "Meeting Through
Your Computer,” which should give you some idea of the potential for computer
facilitated communications. We are also enclosing a recent paper of ours.

SOME CONSEQUENCES OF AN ON-LINE SYSTEM:

If we are geing to use an on-line system, we must be aware of séveral
important conseguences. First, such a system would allow anyone anywhere in
the country to enter and retrieve information. In order for this to be done
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wi.thout complete chaos, we must program the computer to be fairly easily -
operated by a person in a regional or local node. This process involves several
gignificant tasks: ;

{1} careful design of & language that can be easily understood by
non-computer folks;

{2} conszderatxon in this design of what we really want to ‘be able’ to
do in terms of searching, messaging, conferencing, etc.;

{3} writing the program and testing it with actual data and people to
see if it does what we hoped it would do;

“{4) writing clear, complete computer documentation to tell people how -
to use the system; and

{5} helping people learn how to use the computer system——even the best
computer documentation leaves many things unsaid. The only way to
really learn how te use a computer is to begin using one, preferably
with someone who understands standing by.

Beyond that, we will have to think very carefully asbout the protorols

for accessing this information. Who can enter something? Who can edit soméething?
How can we protect the system from fools and from devils? These guestions are
just the tip of the design iceberg that more than one of us will have to take

on as a2 labor of love. The only alternative to this developmental, participatory
design approach is to sbdicate these design responsibilities to an Yexpert" in
“the field of computer science. We think that would be inconsistent with our
overall purposes and approaches in this linkage system.

What do you think?

Peter & Trudy Johnson-ienz
695 Fifth Street
Lake Oswego, Oregon 97034
. Decerber 19, 1977
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DESCRIPTION OF A NEIGHBORHOOD INFORMATION SYSTEM

This packet contains three papers describing the Neighborhood Information Systen,
NIiS, developed by Peter and Trudy JohnsontLenz for use by the First Addition
Nelghborhood organization in Lake Oswego, Oregon. The system was developed with
assistance from the Oregon Museum of Science and Industry to the First Addition
- Neighbors.

The system was developed bhoth to satisfy local neighborheod needs for information
during the comprehensive planning process in Lake Oswego, and to develop a model
of a neighborhood information system that could serve as a starting point forx
further developments in this area. 2As the system is essentially experimental in
nature, neither Johnson-Lenz nor the First Addition Neighbors feels the system

to be sufficiently well developed to be distributed as a ready-to-go system for
other communities to use. Instead, these papers have been written to provide you
with some idea of how the system worked, what it did for the neighborhood, and
what additional possibilities it suggests.

Johnson~Lenz is continuing to develop communications/computer systems and methods
that can be used by communities to help themselves. We hope to bhe able to provide
ready-to~go systems available through the Oregon Museum of Science and Industry
later on as our developments procead.

JOHNSON-LENZ % £85 Fifth Street % Lake Oswego, Oregon 87034 %k (503) 635-2615



F_AN. Computer Report -— Bugust 4, 1976

On Februaxry 4, 1976, Pirst addition Neighbors requested computer time support
through September 1, 197¢ from the computer center at the Qregon Museum of Science
and Industry. Up teo $1,000 of computer time was to be used to help F.AN. analyze
the November planning survey and to suppert other crganizational efforts.

As of August 4, 1976, approximately $450 in computer time and services has baen
spent. The F.A.N. file {or data basa) ceonsists of identification information (name,
address, phone}, about 80 items from the Novenber survey, and a few items of F.A.N.
organizational information, such as bhlock reps, Coordinating Committes members, and
F.A.N. members., There are about %20 neighbors in the file, and about 400 of these
filied ocut Novewmber surveys. ]

The information was entered into the computer by 15 neighbors, nearly all of
whom had no previcus experience working with a computer. Eight of them came back
several times; one perscon helpaed with the data entry six different times.

The information from the F.A.N. file has besen used: .

{1} to find neighbors interested in specific issues to join
existing task forces or te form new committees

{2} +to f{ind neighbors interested in being block reps.

{3} to find neighbors interested in telephoning for F.A.N.

{4y to find neighbors interested in social events for F.A.N.FAIR
vlanning i :

{5) +to generate lists of block reps. and Coordinating Committee menbers
for the block rep. information kits '

{6} +to generate individual block lists for block reps., including
one updated 1ist . 7

{7} to generate a list of F.A.N. menmbers to present te the ecity, as
part of the recognition process, and for telephoning

{8} to provide counts of households per block for newsletter distri-
bution

{2} to provide statistical support for F.A.N. reports to city task
forces, especially to the CASC {Commercial Areas Study Committes)

{10} to provide interesting facts about the neighborhood to share
through the newsletter ‘

At present, thsre are alphabetical 1lists of members and non-nembers already
printed by the computer., Before the OMSI support runs out on September lst, F.A.N.
may want to consider getting an alphabetic and an address-sorted 1list for the neigh-
borhood for a temporary F.A.N. directory. In addition, the counts, bar graphs, and
lists of people are available for all the questions in the November survey. Any
other desired information should be reguested before September lst.

The neighbborheood information svstem developed for F.A.WN. on the OMSI computer
by Peter and Trudy Johnson-lenz is serving as a model for other community groups.

It has been written up in RAIN magazine, and plctures of Helen Brecht using the com-
puter were included in a slide show about information sharing in the Northwest. Two
Portland neighborhoocds, WW and N, have received a smal]l grant to develop skills, ser-
viges, and information exchanges, and the neighborhood information svstem has served

as an important example in the planning and design for this project. The Service
Exchange in Portland is also computerizing its files, and the example of the neigh-
borhood information system has helped them clarify their needs, The system {without
the F.A&.¥. data) was also demonstrated at COM/PLEX, the fourth annual regional communi-
cations conference in Bellingham, Washington.

The Johnson-Lenzes have written a simple introduction to the neighborhood infor-
mation system with examples of how neighborhocd or communityv groups might use infor-
mation to help themselves. This introduction is available to anyone in F.A.N. who
is interested. In addition, this material has heen circulated to such diverse groups
as the Tri-County Commission on Local Government: the Portland Volunteer Bureau; the
Community Information Centre, Vancouver, B.C.; the Dallas, Texas Public Library: the
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Morthwest Regional Foundation; and Harper's Weekly.

F.A.N.'s experimental use of the computer for planning and organizational pur-
poses has been on the cutting edge of using technology in the service of people.
Even though the neighborhood itself has not fully realized the potential, this project
has had far-ranging impact in bhelping other neighborhoods and community groups learn
to deal with the increasing variety of information relevant to them.
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GROUP DECISION MAKING AND PROBLEM SOLVING
THROUGH COMPUTERIZED COKFERENCING
by
Peter & Trudy Johnson-Lenz and Julian Scher

Group communication through the medium of computerized conferencing can be
enhanced by.-using.vasieus.afruciuring. tonls o olarify and.Mshape? the ccurse
of the discussion. People using a compuberized conferencing system enter
messages, conference comments, or other responses into the system at their own
convenlence, at different fimes or locations. Without some guidance or other
structuring mechanisms; it is quite possible for a group's conversation to
become disorganized. Research indicates that strong leadership is essential to

i ‘u i
. ; : A
a successful computerized conference, to keep the discussion focused, to call %W*?x

for votes or other kinds of feedback exXercises, to mediate disputes, and so on
[1]. Computer-sofiware.tools included in the conferencing system can furthe
augment group problem-sclving and decision-making activities by making explizzg
the convergent and divergent points of view within the group. e
4 basic computerized conferencing system includes facilities for sending
and receiving messages, conducting on-going conferences, and text editing. 7To
provide structures for group communication beyond free-form, asynchronous
conferencing (adding and retrieving items to an on-going conference transeript
at times of the participants' choosing), twe additional features are desirabls:
(1) a high level programming language in which tazilored control programs can be
easily and rapidly written, and (2} direct interfaces with other computer
systems and networks for access to remote data bases and computing power., The
capacity for writing control programs in such a2 multi-computer environment
alliows users-to create independent software “entities" in the conferencing
system to'perform a wide variety of tasks automatically, such as searching a
remote data base, interviewing other conferees and processing the answers,
managing a voling exercise with feedback of the results, or otherwise
structuring a group's communication. .
Think of an enhanced, flexible conferencing system as a computer-based
resource center where individuals can come and go for meetings at thelr
convenience, and where many kinds of informaticn, group process alds, or
feedback processes are avallable to the group at the touch of the terminal
keyboard. Such a rich information envircrment provides the group with an
unparalleled opportunity to work together to solve problems and make
decisions-=-with the added advantage of a complete written transcript always
available for reference. Computerized conferencing can be used by on-going
task groups as well as by groups meeting for a short pericd of time without a
specifide problem to solive. Different §;;gggggiggm§gg£§ are appropriate for
different kinds of groups and provide varying degrees of management.
Eventually computerized conferencing systems should provide users with a
library of structuring tools, Jjust as mathematical and statistical packages are
included in many general data processing systems.

GROUP PROCESS AIDS

Group process aids designed for use in face~to-face setlings can be
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adapted for a computerized conferencing environment. For example, the Nominal
Group Process technique can be used to help a group generate creative ideas and
then decide on their priorities. As developed by Delbecq and Van de Ven [2],
the Nominal Group Process technique involves participants brainstorming
silently and then sharing and discussing the ideas with the group one at a
time. Each participant then selects and ranks those ideas he or she thinks
most important, again silently, and shares the selection and ranking with the
group. The technique is easily transferred from face-to-face meetings to
computerized conferencing, since each participant works alone at the terminal
where he or she can brainstorm, select, and rank ideas "silently" and then
enter ideas and rankings for discussion as individual conference comments. A
group of people on-line simultaneously could use this technigue, or it could be
used asynchronously, with individuals entering, reading, and responding to
comments whenever they like.

A structure similar to Robert's Rules of Order could also be included in a
conferencing system to provide the benefits of parliamentary procedure.

GROUP COMMUNICATIONS EXERCISES

Similarly, group exercises, such as SYNCON-like processes, role playing,
and simulation games, are relatively easy to implement through computerized
conferencing. In a face-to-face SYNCON, as conducted by the Committee for the
Future, qggil_ggggpﬁ_are,annangﬁd_in_ﬁgggigg§"g£_§_whgg;, where they discuss
specific problems in terms of goals, needs, and resources. Then the small
groups gradually merge into larger and larger groupings, until they become one
group. The physical "taking down of the walls" at a face-to-face SYNCON can be
achieved in computerized conferencing by combining conferences of people; the
electronic "walls" just disappear. By sending private messages, observers may
also comment and ask questions of participants, without disturbing the main
dialogue. 1In addition, a complete written record is kept in a computerized
conference, and this would allow participants in an on-line SYNCON to combine
and build upon the recorded information discussed in each group. Furthermore,
all this information would be available after the SYNCON exercise for final
reports or other follow-up activities.

Through the use of pennames, computerized conferencing participants can
assume various roles for role playing or simulation games and can negotiate
privately with other players through private messages or publicly through the
conference itself. Game briefing and debriefing may be done in a separate
conference. Simulation games requiring complex analysis of votes, strategies,
and outcomes, or interaction with computer models or other information are also
possible through computerized conferencing, especially in systems with a
microprocessor interface to remote processors.

The intensity of a face-to-face simulation game can also be provided in a
computerized conferencing environment. During a recent experiment in playing
"Spinoff," a simulation game about choosing among teleconferencing alternatives
(video, audio, and computer) developed by the Institute for the Future [3],
eight participants on the EIES (Electronic Information Exchange System)
computerized conferencing system at the New Jersey Institute of Technology were
on-line at the same time. They argued for various points of view and tried to
persuade others, generating some sixty comments and a number of private
messages in three hours to complete the game. Players were scattered over
three time zones, but they felt as if they were in the same "space" playing the
game. Such exercises are useful for creating understanding and empathy for




other points of view in planning exercises and problem sclving.

Clearly, many group exercises that are currently used in face-to-face
settings can be adapted for use in computerized conferencing. In addition, new
tools can be developed to take advantage of this new medium. For example, any
kind of exercise that includes events or actions which cccur only if certain
things happen would work well in a computerized conferencing environment.
These might include models with which participants interact, questionnaires
which have branches (e.g., if the answer iz Tyes,"™ go to question 15), or a
simulation game with "surprise" events. A4s groups gain more experience in
using this communications medium for decision making and problem solving, many
new structuring toecls unique to computerized conferencing will be designed,
develeped, tested, and improved.

GROUP VOTING AND FEEDBACK PROCESSES

Furthermore, computerized conferencing can suppoert varicus kinds of
feedback processes for groups. For example, z simple voting procedure is
ineluded in the EIES computerized conferencing system fo allow participants to
vote on conference comments on a number of different scales: importance,
desirability, agreement, pertinence, probability, feasibility, and 8o on. In
addition, voting routines also could be ussd to help a group direct its own
agenda; come to consensus on an issue, problem, or solution; identify divergent
points of view: or to collect other types of opinions from participants and
display the results., By answering questions about the flow of the discussion,
the group can express its preferences {"continue on this topic,” “switch to
something else,® Yecall for the question,” eic.) and keep the conference on
track, It is often difficult %o give feedback to 2 face-to-face group about
its discussion or the flow of its decision-making precess. The interactive
quality and computing power of computerized conferencing make such feedback
progcessaes easy.

CH-LINE QUESTIONKAIRES

On-line interactive questionnaires provide a convenient methed of date
collection. Individuals may respond to the questionnaire at their convenience,
rather than having to schedule an interview, and the information collected may
be processad by the computer immediately and/or at some future time, s0 no
coding or keypunching is necessary. On-line questiconnaires can be used to
collect opinion data, which can then be analyzed to give the group feedback
about various peoinis of view within the group and the differences among them.
Data about the participants and their relationships to each other
("who-knows-whom" social network data) can also be collected. This data on the
structure of the group may be used by a facilitator or the group itself to
understand snd increase the flow of communication and information within the
group. Such on-line interviews reduce the problems of interviewer error and
allow for complex guestioning strategies that include branches cr "nested”
questions. Furthermore, the answers can be checked and verified during the
interview. Johnson-Lenz has developed an interactive questionnaire and a
specizl voiing routine for EIES participants, using the flexible EIES procedure
language provided for writing such . conirol programs.
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MENTAL MODELING METHODS

Various "mental modeling" techniques and cognitive aids can also be used
easily in a compuierized conferencing envircemnment. These techniques take
individuals® preferences or opinions and aggregate them by various mathematical
methods to provide participants with informatiorn about differing points of view
or mental models within the group, For example, the Kemeny-Snell ranking
distance procedure [4] could be used for Iterstive Group Preference Aggregator
exercises, as proposed for a fulure experiment at the Compulerized Conferencing
and Communication Center at the New Jersey Institute of Technology.
Individuals® preferences would be aggregated and the distance between each
individual's preference and the group "median" would be fed back fto the group.
Through iteration (goilng through the process over and over, as many times as
desired), the participants could focus on those areaz of greatest discrepancy
between individuals and the group, discuss them, and reduce the disparity to
itz minimum, or else determine that certain opinions are so divergent that no
consensus can be reached.

Policy capturing, developed by Hammond and ceolleagues [5], can be 'used to
find out participants® preferences in trade~off situaticns by asking their
respenses to various alternative scenarios presented as a series of bar graphs.
The preferred policies of each individual are then computed and fed back to
participants for discussicn. This technique mekes expliclt the policies ef
each person, which is of considerable help in conflict resclution and
negotiation,

Interpretive Structural Modeling {(ISM) exercises [6], can also be used Lo
help clarify participants' mental models of issues and to give them graphic
feedback about the relationships among the elements in their meodels.
Yarticipants are asked to make a series of judgments about how elements in a
topic or issue are related to each cther. Their aggregate judgments are
displayed graphically with elements and relational arrows between them te show
the hierarchical structure of the group's "mental model." As discussed by
Baltrush and Scher [7], conducting ISM exercises through computerized
conferencing allows dispersed groups to construct and work with thelr model
over a pericd of time, For example, a group representing the mayors of twenty -
cities could develop their model of an ideal urban policy, without having to
travel to 2 central location for a meeting. This same advantage extends to
conducting Deiphi exercises via computerized conferencing.

£11 of these technigues are helpful in a computerized conferencing
environment for taking the opinlons of a group of people and showing the group
how those opinions promote consensus or disagreement. In small, task-oriented
groups, such technigues can be used effectively ai various stages of the group
process to focus on the discussion and the points of contention within the
group. In large groups, such as c¢itizens participating in a public involvement
program, such btechnigues are essential for aggregating group oplnicn into soms
easily communicated conceptis so that the variety of points of view can be
understood and managed effectively.

INTERACTIRG WITH INFORMATION TCOOLS

Other kinds of modeling activities are alsc possible through computerized
conferencing. Groups can build and interact with cross-impact, system dynamic,
gconometric, and other models. Such interactive access fo computer models 1=
also useful in certain simulation gaming exercises,
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Through interfaces tc other computers or intelligent terminals, many
information rescurces become available to those meeting through computerized
conferencing. Interactive computer graphics become available when intelligent
and/or graphics terminals are used by participants. On-line simulation games,
collaborative design task=, planning exercises, and other visual activities can
be greatly enhanced by moving, cclor graphics and a common visual *space'
within which participants can interact.

Data bases may be searched and the results entered into the conference.

By including a microprocessor as part of the conferencing system, such searches
can be undertaken automatically. The micropregessor can "dial up" another
computer system, do the search, and deposit the results in s message or
conference., Similarly, data collected about participants! point§mgf view or

preferences or about scocial network ties can be analyzed ow“”"“w"exiggmpﬂxggzgiio vl
and the results entered into the conferencing system, again auvtematicaslly. gima%&ﬁﬁf
With these interfaces, the conferencing system can be linked to other M EnuR
conferencing systems, networks, or computer systems. -

COMMUNTTY ACCESS

Imagine 2 series of computerized conferencing systems that operate at
various levels of recursion, starting with a "loeal¥ level (neighborhood; task
force; committee; etc.), and going up to ever-larger or more compilex groups
{city, state, region; commitiee of committee leaders, committee of the whole;
governing board; ete.). For example, a neighborhcod group could have its cwn o
conference on relevant local issues and then relay its conciusions to an '
on-going conference of neighborhood leaders or city officials. The ¢ity level
conclusions or policies could be entered into the county conference, and if
there were any questions or further discussion needed about specific
neighborhood issuss, the neighborhood conference could be zsked for
clarification. Groups would be able to interact with other groups, as desired,
before making any final decisions. And all this can take place without leaving
one's home, office, or cther place where he or she uses a terminal. -
Community centers or other places where people congregate, equipped with
terminals, could give citizens access to computerized conferencing and group
decision-making tools, so that they could participate in more of the decisionsij
which affect them--fif the decision makers were willing to allow such wfw{

run,
.

partioipationg}

CONCLUSION

There hazs been little experimentation to date with the de=sign and
evaluation of computerized conferencing software for problem sclving and
decision making, since the medium is s3till in its infancy. However, group
process techniques based on information exchange which help groups werk
together more effectively can be included in computerized conferencing systems
with the proper hardwsre and high-level software language interfaces. In
conferencing, a group shares a rich, computer-based, conceptual “space,” and
members® interaction with each other can be greatly enhanced with structured
proulem-sclving and decision-making zids. The flexibility of individual
participation in the group decision-making process, coupled with the
possibilities for extending that process to a broader-based constituency,
suggests that computerized conferencing may become a particularly valuable tool .- .
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for group participation and interaction. HNot only can existing group processes
and techniques be adapted to this medium, but entirely new decision-suppori
tools and systems will be developed. In an era of great socizl complexity,
such tools and broad participation in decision making and problem sclving may
improve our governance, management, and other cooperative group activities,
while respecting individual points of view.
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IS (an Information System)

IS is an interactive information retrieval system written in OMS8I APL. The
system is organized around a standard data matrix of rows and columns {rows=records,
columng=descriptors or items). The major design features which distinguish IS from
most other information systems are:

1. It can read or write both the rows (records} and the colums (items or
descriptors) of the data matrix.

2. It can read or write or procese specific subsets of both the rows and
the cclumns (specific submatrices) of the data matrix.

3. It reads and writes the records and items into and out of the APL work-
gspace as legitimate APL variables. In this way IS is an extension of
the wnigue input/output facility of OMSI APL. Once records and/or items
have been read inte the APL workspace, they may be processed in any of
the ways that APL can manipulate scalars {(individual items within a
recoxd) , or vectors {an entire vector of values for an item).

4, It has a simple command language which can be learned esasily by persons
with no prior computer experience. {Members of a neighborhood associa-
tion, rvanging in age from 15 to 64, have used IS without difficulty,
even with no previcous computsr experience. The system was written fox
them and debugged and improved through their experience with it, but
its use is by no means limited to neighborhood groups.)

5. It contains a prompted data entry facility to simplify the data entry
process. There is alsc prompted recoxd editing, and, of course, records
can be edited directly with pure APL.

G, It is written in approximately 200 lines of OMSI APL code that can
readily ke reconfigured to meet a wide variety of applications.

IS uses the powerful generalizations of thes OMSI APL input/output system
written by Steve Poulsen and is but one example of the potential for versatile
interactive file manipulation made possible by this input/output system. It is
exactly this facility of OMSI APL which makes possible random access to both the
rows and the columns (the individual records of data, and the individual items oxr
descriptors of data). Without this facility, it would be necessary to write fairly
complex buffering routines in APL to access an individual byte within a record.

-Buch additicnal code would be clumsy and most likely execute slowly.

Applications

18 was developed in the context of a neighborhood information system project
spensored by OMSI. In this regard the system was designed to be operated by un-
sophisticated neighborhood people. It has a command languvage that is easy to learn,
and contains features for prompting and for easy diagnesis of errors in data entry
and retrieval. The examples of system use shown in this document are taken Irom
this developmental context and demonstrate the way in which IS can be used as a
small community information system. The system is designed to be a general infor-
mation system, and it can be usad in a wids variety of applications.



The system as currently configured can be used for any of the following
without additional programming:
1. remote, interactive data entry of individual records and/or entire
descriptors or items, including editing of records and/or items
2. information retrieval by identification and/or items
3. inverted list processing for storage and retrieval
4. interactive survey and data analysis with simple statisties
5. development and managemsnt of data bases such as skills/resources,
personnel directories, membership directories, inventory, general
records management
5, key word information retriewval system
7. instantanecus telephone survey data entry and analysis
The Command Language
The command language inciudes the following commands for processing indivi-
dual records {rows in the data matrix):
3. CLEAR ~- blanks out the record currently in the APL workspace
2. GET ~- reads a record from the digk file into the RPL workspace
3. FILE — writes a record from the APL workspace intoe the disk file
4, ATD -~ aids and prompts the user during data entry and editing
5. SHOW -~ displays the record currently in the APL workspace
6. SELECT --- specifies which colwmns of the data matrix are to be
trangferred during GET/PUT operations
The command language includes the following commands for processing indivi-
dual items or descriptors (colums in the data matrix): '
1. GETITEM -~ reads all the wvalues {one from each record or yow in the
matrix) for a parzigﬁlar item or descriptor inte the APL workspace,
_ stoering it as a legitimate APL vector
2. PUTITEM -- writes an item or descriptor from the APL workspace into
' a column of the disk file
3. ALL -— converts an item or descriptor vector inte an inverted list
of record numbers
4. OF ~- generates an inverted list of record numbers with specific values
for certain identifiers
5. LIST —- lists identifiers for specific records (such as those listed
by the OF and ALL functions above)
6. PRINT ~- lists identifiers and specified items for specific records
7. GRAPH ~- generates a bar graph showing the freguency distribution of
an item or descriptor
a. AVEFAGE ~-- computes the average of an item or descriptor
9. CROSS —-- generates the bivariate frequency distribution of two items

or descriptors

The command language alseo includes commands for creating a data base from
scratch {CREATE), for labeling the items/descriptors and identification fields
(LABEL), and for opening and closing the data file (LOAD and SAVE).




Limitations

IS is an appropriate system for working with small to moderate data bases.
It is not practical te use IS for data bases containing more than 2000 recorxds,
unless an APL workspace in excess of 16K is available. Using the current OMSI
AFPL with single precision, and with all IS functions in the workspace, an item
{column in the data matrix) of up to 2000 individual numbers can be processed.
If the retrieval or other processing involves two items which must be simultane-—
cusly manipulated, then only 1000 records can be processed at once. However, this
limitation is not absolute. If processing of only certain rows in the data matrix
is appropriate, the GETITEM and PUTITEM commands can be operated on partial columns
of the matrix. In this way the effective sample size of the data base is increased,.

_ The number of columns in the data matrix is not limited to any particular -
number of items, but the APL symbol takle can contain only so many items at one
time. Therefore, it is mecessary to work with only selected items during record-

. wise processing {data entry and editing) if the number of items exceeds 50 or so.
The exact number of items that can be processed at once during data entry and
editing is a function of the size of the APL syrbol table and the number of char-
acters used to identify each item. The system can also be configured so that all
items for a record are kept in the workspace in a single vector. This supports an
unlimited number of items at the expense of direct AFPL access to item/scalar values.

The APL Interface

Since IS reads and writes to and from the APL workspzce, the user can execute
data processing operaticns beyond the scope of the IS commands by using APL. The
following examples demonstrate this:

1. Record-wise processing: The GET command reads in a record (a row in the datas
matrix) and stores each item in the record as an APL scalar and each identi-
fier as a character vector. The numeric, scalar items of data for that record
can then be manipulated using APL. For example:

PEOPLE=ADULTS+CHILDREEN (computes the number of psople as the sum of
' the number of adults and the number of children)

YEARLYRENT=L2#RENT . {computes the yearly rent as the product of 12
© and the monthly rent)

P Item-wise processing; ‘The GETITEM command reads in an item (a -column in the
data matrix) and stores that item as an APL vecter of numbers which can be
manipulated using APL. Such APL processing of items makes possible arithmetic
and logiczl transformation of items, complex searches of the data base using
record indices, easy sorting and reordering of items and recerds, and index/
pointer interface through the APL workspace with other data bases. Consider
the folliowing:

PEQPLE=ADULTS+CHILDREN (computes a vector of the number of people as the
sum of the corresponding numbers in the vectors

for adults and children)

+/PEOPLE {computes the total number of people)




- AGELIST=.CDACE {generates a vector of record indices called
AGELIST which sorts the records into order by
age from oldest ko youngest)

The following example from the neighborhood association application demon-—
strates how IS operates as an exteénsion of the OMSI APL input/output system:

WELCOME TO OMSTI APL VOD1.07

}READ IS {the Information System'is read into the worképace)
LOAD "FANW~ {the FAN data base file is-opened)

FAN LOADED
JVARS ' {the )VARS command reveals the IS system variables)

CHA CEI FILE IDENT IDLIST ILIST ITEMS LASTREC MAXID MAXREC RECORD

ENTRY ' {the ENTRY command clears the workspace and creates
numeric scalars set to zero and identifiers set to
TVAERS all blanks: }VARS reveals these new APL.variables)

" ADDRESS ALLEYS AS3ESSMENT BIKEWAYS BLOCK BUILDINGS CHA CHI COMMERCIAL COQ
MMITTEE CRIME DOGS EMPTYLOTS EVENTS EXCHANCGE FILE FORMSURVY IDENT IDLIST
ILIST INCLUDED ITEMS LASTHAEC MAXID MAXREC MEETING MULTIFAM NAME NEIGHBO
R NCISE CLDHELP OTHERISSUE OTHERREPLY PARKING PHONE PHONESURVY POLLUTION
PROPVALUES RAINCHECK RECORD RECREATYION RECYCLING RENTUPKEEP RESQUALITY
SIDEWALKS SPACEPARKS STREETS TASKFORCE TRAFFICCTL TRAFFICPAT TREECUT TVER
EPLY VARIANCES YARDUPKEEP ZOWNING

ADDRESS {the current wvalue of ADDRESS is a blank string)
ALLEYS {the current value of ATIEYS is a scalar zero)
0
LROALLEYS {the shape of ALLEYS is 1)}
1
GETITEM “ALLEYS® {the GETITEM command reads the entire column of
ALILEYS into the workspace)}
.ROALLEY3 {the shape of ALLEYS is now 361)
361

Examples of Use {including time and cost figures)

The following examples show use of the system on the OMSI computer. ‘These
examples involve an actual neichborhood dats base containing 385 records of BO
numeric items and 64 characters of identification.including name, address, and
telephone number. Most of the identification information was modified for neigh-
borheod privacy.

Each example was generated in a separate session, with a leogin and logout to
provide cost and time figures. The logoff data is shown with each example. The
costs shown were computed at OMSI not—for-profit billing rates.




—Fm
Example l: Entering a record
ENTRY {set the record peinter to the next free
: record} : ..
: AID ' {begin the prompting process)
RECORD = 92 {the system responds with the record number
NAME = JOHNSON-LENZ, PETER W, followed by & request for the first field
ADDRESS = 685 57TH of identification, NAME. The user enters
PHONE = 6£35-2615 the name, and the system responds with a
' BLOCK = 26 request for the address, and so on through
INCLUDED = 2 all the identifiers and numeric items..
COMMERCIAL = 1 Note that only the underlined information
TRAFFICPAT = 1 is typed by the user, the rest is a prompt
MULTIFAM = from the computer. Note alsc that the user
STREETS = 1 entered only a (CR} for the item MULTIFAM
: . : which does not appear in the list of items
. generated by the SEOW command below.)
TVREPLY = 1
SHOW ' {the SHOW command lists'the record as
RECORD = 92 : . entered for visual checking before: . -
NAME = JOHNSON-LENZ, FPETER W. rermanent entry into the disk file)
ADDRESS = 6395 LTH
PHONE = 535~-2615
BLOCK = 26 INCLUDED = 2 COMMERCIAL= 1 TRAFFICFAT= 1
STREETS = 1  TRAFFICCTL= 1 NOISE = 1 DOGS = 1
SPACEPARKS = 1 RECREATION= 1 RESQUALITY= .1 RENTUPKEEP= 1
ALLEYS = 1 SIDEWALKS = 1 PARKING = 1 EMPTYLOTS = 1
ZONING = 1 VARIANCES = 1 EVENTS = } BUILDINGS = 1
TREECUT. = 1 RECYCLING = 1 (QLDHELP = 1 EXCHANGE = 1
PHONESURVY = 1 FORMSURVY = 1 MEETING = 1 9TVREPLY = I
FILE . {put the record into the disk file}
5AVE - {close the FAN data base file)
FAN SAVED
JOFF
READY
BYE
CONFERM: ¥

 SESSION 103 ~ JOB & USER 5,4 LOGGED OFF KB9 AT 21-FEB-76 10:23 BM
SAVED 416 DISK BLOCKS, B4 FREE

FUN TIME WAS 8.3 SECONDS

BELAPSED TIME WAS 3 MIRNUTES

COST WAS $0.21




Example 2: Editing a record for which the record nuwber is known
GET g2 {get record nunber 22}
5HOW (display tha -contents of the record)
RECORD = 92 '
HAME =JOHNSON-LENZ, FPETER W
ADDRESS=695 5TH
PHONE =635~2615
BLOCK = 26 INCLUDEDRD = 2 COMMERCIAL=z % TRAFFICPAT=
MULTIFAM = 1 STREETS = 1 TERAFFICCTL= 1 ROISE =
SPACEPARKS=z 1 RECREATION= 1 RESQUALITY= 1 RENTUPKEEP=z
ALLEYS = T SIDEWALKS = 3 PARKING = 1 EMPTYLOTS =
ZONING = % VARIAHCES = 13 EVENTS = %t ‘BUILDINGS =
TREECUT = 1 RECYCLING = % OCLDHELP = 1 EXCHANGE =
PHONESURVY= 1 FORMSURYY = 1 MEETING = 1 TVREPLY =
NAME= "JOHNSON~LENZ, PETER W. {edit the name to include a
NOISE=D period after the initial, .
SEOW and edit item WOISE from 1
RECORD = 92 to 0, and display the
NAME zJOHNSON-LENZ, PETER W. edited record)
ADDRESS=605 5TEH
PHONE =635-2615 _
BLOCK z 26 INCLUDED = 2 COMMERCIALs t* TRAFFICPAT=
MULTIFAM = 7 STREETS = 1 TRAFFICCTL= 1 SPACEPARKS=
RECREATION= 1 RESQUALITY= 1 FRENTUPKEFEF: 4 ALLEYS =
SIDEWALKES = 1 PARKIKG = 4 EMPTYLOTS = 1 ZONING =
VARIANCES = 1+ EVENTS = 1 BUILDIEGS = 1 TREECUT =
RECYCLIKG = 1 COLDHELP = 1 EXCHANGE = 1 PHONESURVY=
PORMSURVY = 1 HMEETING = 1 TVREPLY = 1
FILE {put the edited record back inte the data bhase)
SAVE -{close the FaN data hase file)
FAN SAVED :
JOFF
READY
BYE
CONFIRM: Y

SESSION §9 ~ JOB B USER 5,4 LOGGED OFF KB9 AT Z1-FEB-T76 09:38 PM
84 FREE

SAVED 4156 DISK BLOCKS,
RUN TIME WAS 11.3 SECONDS
ELAPSED TIME WAS 2 MIHNUTES
COST WAS s0.27




Example 3: Editing a record for which oniy the name 1is known

GET ’NAME® OF “JOHNSON-LENZ, TRUDY® {get the record with the

SHOW
RECORD = 93

name of JOHNSOHN-LENZ,

{(dispiay the contents of the record) TRUDY. This involves a

NAME =JOHNSON-LENZ, TRUDY M
ATDDRESS=695 5TH
PHONE =b35-2615

BLOCK
MULTIFA¥M
SPACEPARKS
ALLEYS
ZONING
TREECUT
PHONESURVY=

L R N £ B I TR E A 1

26
1

3
i
1
1
1

INCLUDED = 2 (COMMERCIAL= ¥ TRAFFICPAT= 1
STREETS = 1 TRAFFICCTL= 1 -NOISE = 1.
RECREATION= 1 RESQUALITY= % BRENTUPRKEEP= 1
SIDEWALES = 1 PARKING = 1 EMPTYLOTS = 1
VARIANCES = % EVENTS = 1 BUILDINGS = 1
HECYCLING = 3% QLDHELP = 1 EXCHANGE = %
FORMSURYY = 1 HMEETING = 1 TVHEPLY = 1

NAME="JOHNSON-LENZ, TRUDY M,~

FILE

y SAVE
FAN SAVED

JOFF
READY
BYE

CONFIRM: ¥
SESSION 102

o

JOB 8 USER 5,4 LOGGED

SAVED 416 DISK BLOCKS, 84 FREE
RUN TIME WAS 23.9 SECONDS
ELAPSED TIME WAS 2 MINUTES
COST WAS $0.54

search of the disk file
of names.)

{edit the name by adding a period
after the middle initial and put
the record back.} .

{close the FAN data base file}

OFF KBY AT 21-FEB-76 10016 PY




Example 4:

A sesgsion of working with éntire items

GETITEM '"BLOCK BIKEWAYS HOWLONG®

GRAPH BIXEWAYS

CODE COUNT PERCENT
388 1 IRGIC D 6.4 6000 G000 S EH O LI ECEN IV 006.6.0:0:6.9.0.0:6.0.4

2
1
2

68 17.66 HEHKHHAXEY

o 2,33 X%

TOTL 385

129
130
~131
132
133
134
135
136
- 137
138
139
140C
141
142
143
144
145

LIST ALL BLOCK.E(Q ™25

TORRENS-SPENCE, MR5. ROY
DORNEY, M5. C. JEBN
DORNEY, MIKE

FRANZWA, SUE

FPRANZWA, ALBERT
DEBELLI5, MRS. N.H.
O'NEIL, FRANK

Q'NEIL, ETHEL

WHITNEY, GLADYS
MITZEL, PATTY
ROSENTRETER, DENNIS
FISHER, BARBARA
LAGERSTROM, JULIE
GARNIER, FAUL

GARNIER, DIANA

BEENEY, CARCLINA
LINDBERG, MRS. BERNARD

AVERAGE HOWLONG

COUNT AVERAGEH
385 - 2.28

382
180
184
1é3
252
253
221

65

58
341

LIST 10.TA.GPHOWLONG

WARD, VON

CAREY, HELLMUTE
FKAUFMAN, MARGARET
BRUCE, MADELEINE A,
WARNER, MR. HAROLD
WARNER, MRS. HAROCLD
WANDEL, FRANK
BAKER, JOHN W.
BAKER, MAGGIE
CO'NEIL, JOE

{get items BLOCK, RIKZIWAYS, and HOWLONG
and store them in the workspace as APL

vectors)

{generate a bar-graph of the freguency
distribution of item BIKEWAYS)

{the graph reveals that 308 people, or

B0 percent of the pecple in the data hase,

were not interested in the issue BIXKEWAYS
--a code of zero was used to indicate no
interest, where 1 and 2 indicate greater
“degreas of interest)

{list the record number and identification

information for persons in BLOCK 25)

534 ¢ 636~1234
£18~A D 636-8903
018-&4 D 635-8903
644 hTH 636-2367
644 5TH 636-23867
&30 5TH 635~-7864
696 5TH . 536-3248
£96 5TH 636-3248
627 6TH 635-3455
633 oTH £36-4598
661 6TH 5360586
641 6TH 535-7845
683 6TH - 636~-8769
6593 6TH 635-7823
6923 &TH 635-7843
627 6TH 63b~-1267
677

610
320
788
754
£96
696
€83
677
677
818

6TH 6362224

{compute the average léngth of time people
have lived in the FAN neighborhood)}

{list the record number and identification
for the 10 people who have lived in the

neighborhood the longest, in order from the

longest on down)

D 636~8111
A 636-4387
67TH 6366749
8TH 635-2512
5TH 636-7309
or 636-7309
474 536-0505
91H 635-8787
9TH 6358787
BTH 636~23845



"BAVE {close the FAN data basgse file)d

JOFF
READY

BYE
CONFIRM: ¥

SESSION 141 - JOB 6 USER 5,4 LOGGED OFF KB6 AT 27-FEB-76 §9:31 DM
SAVED 364 DISK BLOCKS, 136 FREE

RUN TIME WAS 9.1 SECONDS

ELAPSED TIME WAS 3 MINUTES

COST WAS $P.29
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I8 {an Information System)

IS is an interactive information retrieval system written in OMST APL. The
caystem ig organized around a standard data matrizx of rows and columns (rows=tTecords,
. colums=dezcriptors or iltems). ‘The major design features which distinguish IS from
. most other information systems are:

1. It can read or write both the rows {records) and the colums (1tems or

descriptors) of the data matrix. -
2. it can read or write or process specific subsets of both the rows dnd
' the columns {specific submatrices) of the data matrix.
3. It reads and writes the records and items into and oul of the APL work-.

space as legitimate APL variables. In this way IS is an extension of
the unigus input/output facility of OMSI APL. Once records and/or ltems
have been read into the APL workspace, they may bhe processed in any. of
the ways that APL can manipulate scalars {individual items within a
record) , or wvectors (an entire vecitor of values for an item). o
T A, It has a simple command language which can be learned easily by persons.
: with né prior computer exparience. {(Members of a neighborhood associa-
tion, ranging in age from 15 to &4, have used IS without difficulty,
even with no previouvs computer experience. The system was written for
" them and depugged and improved through their experience with 1L but
its use is by no means limited to neighborheood groups.) :

5. It contains a prompted data entry favility to simplify the data entry _
' process. There is also prompted record editing, and, of course, records
can be edited directly with pure APL. ‘ :

6. It ig written in approximately 200 lines of OMST APL code that can
' readily be reconfigured to meet a wide variety of applications.

. IS uses the powerful generalizations of the OMSI APL input/cutput system
written by Steve Poulsen and is but one example of the potential for versatile _
Cinteractive file manipulation made possible by this input/output sysiem. It is
exactly this facility of OMST APL which mzkes possible random access to both the
rows and the columns (the individual records of data, and the individual items or
descriptors of datal). Without this facility, it wowld be necessary to write falrly
~complex buffering routines in APL to access an individual byte within a record,
Such additional code would be clumsy and most likely execute slowly.

Applications

18 was developed in the context of a nelngOEhaoﬁ 1nformatlon system project
sponsored by OMSI. In this regard the system was designed to be operated by un-
sophisticated neighborhood people. It has a command language that is casy to learn,
and contains features for prompting and for casy diagnosis of errors in data entry
and retrieval. The examples of system use shown in this document are taken from
“this developmental context and demonstrate the way in which IS can be used as a _
small community information system. The system is designed to be a general infor-
mation system, and it can be used in a wide wvariety of applications.



The system as currently configured can be used for any of the following
without additional programming:

remote, interactive data entry of individual records and/dr entire
deseriptors or items, including editing of records and/or items
information retrieval by identification and/or items

inverted list processing for storage and retrioval

interactive survey and dabe analysis with simple statistics
development and management of data bases such as qk*lls/reeourées,
personnel directories, mexbership directories, inventory, generxal
records managemant

key word information retrieval svstem

‘instantaneous telephone survey data entry and analysis

The Command Language

- The command language includes the following commands for processing indivie
records {rows in the data mabrix):

dual

dual

O U W o

)

.

CLEAR —— blanks ocut the record currently in the APL ‘workspace

GET -~ reads a record from the disk file into the APL workspace
FILE -- writes a record from the APL workspace into the disk file
AID -~ aide and prompts the user during data entry and editing
SHOW ~-- displays the rvecord currently in the APL workspace

SELECT ~—— gpecifies which columns of the data matrix are to be

transferred during GRT/PUT operations

The command language includes the following commands for processing dindivi-
items or descriptors {coluwmns in the data matrix):

1.

GETITEM -- reads all the values (one from each record or row in the

matrix) for a particular item or descriptoer into the APL workspace,
storing it as a legitimate APL vector

PUTITEM ~~ writes an item or descriptor from the APL workspace inte
a column of the disk file
ALL — converts an item or descriptor vector into an inverted list
of record nunbers
OF — generates an inverted list of record numbers with specific valunes
for certain identifiers
LIST ~— 1lists identifiers for specific records {(such as thogse listed
" by the OF and ALL functions above)
PRINT -~ listg identifiers and specified items for specific records
GRAPH -- generates a bar graph showing the Freguency distribution of
“an item or desgeriptor '
AVERAGE -- computes the average of an item or descriptor
-CROSS -- generates the bivariate frequency distribution of two itemns

or descriptors

The command language also includes commands for creating a data base from
scratch (CREATE), for labeling the items/descriptdrs and identification fields
(LABEL) , and [or opening and closing the data file (LOAD and SAVE).



Limitations

15 is an appropriate system For working with small to moderate data bases.
It is not practical to use I8 for data bases containing more than 2000 records,
unless an APL workspace in excess of 16K is available. Using the current OMSI
APYL with single precision, and with =211 I8 functiong in the workspace, an item
{column in the data matrix) of up to 2000 individual numbars can be procossed.
1f the retrieval oxr other processing invelves twoe items winich must be simultane--
cusly manipulated, then only 1000 records can be processed at once. However, this
limitation is not absolule. If provessing of only certain rows in the data matris
is appropriate, the GETITEM and PUTITEM commands can be operated on pariial columns
of the matrix. In this way the effective sample size of the data base is increased. .

The number of columns in the data matriz is not limited to any particular
number of ltems, but the AFL symbol table gan contain only so many items at one
time. ‘Therefore, it ig necessary to work with only selected items during record-
‘wise processing {data entry and editing} if the number of items exceeds 50 or so0.
The exact number of items that can be processed at once during data entry and '
‘editing is a functlon of the size of the APL symbol table and the number of char— .
acters used to identify each item. The system can also be configured so that all
items for a record are kept in the workspeace in a single vector. This supports an
wnlimited number of items at the expensze of direct APL access to item/scalar values,

The APL Interface

Since IS reads and writes to and from the APL workagpace, the user can execute
data processing operations beyond the scope of the IS commands by using APL! The
following examples dempnstrate this: :

1. Record-wise procegsing: The GET command reads in a record (a row in the data
matrix) and stores each i1tem in the yecord as an APL sgalar and sach identi-
fier as a character vector. The numeric, scalar items of data for that record
can then be manipulated using APL. TFor example: '

PREOPLE=ADULTS4+CIIILDREN {computes the number of people as the sum of
the number of adults and the number of children)

YEARLYRENT=12# RENT {computes the yearly rent as the product of 12
and the monthly rent) :

2. Item-wise processing; The GETITEM command reads in an item {(a coluin in the

' data matrix) and stores Lhat item as an APL vector of numbers which can be
manipulated using APL. Such APL processing of ltems makes possibleavithmetic
and logical transformation of items, complex searches of the data base using
racord indices, easy sorting and reordering of items and records, and index/
pointer interface through the APL workspace with other data bases. Consider
“the following:

PEOPLE=ADULTS+CHILDREEN (computes a vector of the number of people as. the
sum of the ¢orresponding numbers in the vectors
for adults and children) '

+/PECPLE . _ (Computeg the total number of peoyle}



AGELIST=, CDAGE - {generates a vector of record indices calledz
AGKLIST which sorts the records into order by
age from cldest to voungest)

The following example from the neighborhood asscciation application demon-
strates how IS operates as an extension of the OMSI APL input/cutput sysbems

WELCOME TO OMSI APL V01.07

JREAD IS8 : {the Information System is read into the workspace)
 LOAD “FAN {the FAN data base file is opened)
FAN LCGADED : :
-~ 3VARS (the }VARS command reveals the IS system variables)
CHA CHI FILE XDEHNT IDLIST YILIST ITEMS LASTREC MAYXID MAXREC RECORD
ENTRY _ (the ENTRY command clears the workspace and c_:réates -
_ _ ' numeric scalars set to zZero and identifiers set to
YVARS all blanks; }VARS reveals these new APL variables)

~ ADDRESS ALLEYS ASSESSMENT BIKEWAYS BLOCK BUXLDINGS CHA CHI COMMERCIAL CO
MMITTERE CRIME DQOGS EMPTYLOTS EVENTS EXCHAWNGE FILE FOEMBURVY IDENT IDLIST
ILIST INCLUDED ITEMS LASTREC MAXID MAXREC MEETING MULTIFAM NAME NEIGHBC

R NOISE OLDHELP OTHERISSUE OTHERREPLY PARKIHNG PHONE PHONESURVY POLLUTION

- PROPVALUES RAINCHECK RECORD RECREATION RECYCLING RENTUPKEEP RESQUALTITY
SIDEWALKS SPACEPARKS S3TREETS TASKFORCE TRAFFICCTL TRAFFICPAT TREECUT TVR
EPLY VARIANCES YARPDUPKEEF ZOWING :

ADDRESS (the current value of ADDRESS is a blank string)
ALLEYS {the current value of ALILEYS is a scalay zero)
0
~+ROALLEYS - {the shape of ALLEYS is 1)
CGETITEM “ALLEYS® : (the GETTTEM command reads the entire column of
ALLEYS into the workspace}
~ROALLEYS A{the shape of ALLEYS is now 361)
361

Examples of Use (including time and cost figures)

- The following examples show use of the system on the OMST computeér. : These

- examples invelve an actual neighborhood data base containing 385 records of 80
nupeyic items and 64 characters of identification incliuding name, address, and
telephone number. Host of the identification information was nodified for neigh-
" borhood privacy.

_ Each example was generated in a separate session, with a login and logout to-
provide cost and time figures. The logoff data is shown with each example. The
costs shown were computed at OMSI not-for-preofit billing rates. '



Example 1: Entering a record

CEWNTRY _ (aot the record pointer tO th“ next freo
_ ' ' record)
AID _ : Abegin tha prompting process}
RECORD = 92 ' {(the system responds with the record number
 NAME == QQENSON LINY, PETER W. . followed by a request for the first field
ADDNARS = 695 FTH : of identificarion, HAME. The user enters
PHONE = 635-2615 : the name, and the system responds with a
BLOCK = 26 ' redquest for the address, and so on through
- INCLUDED = 2 ' . all the identifiers and numeric itenms.
COMMERCIAL = 1 “HNote thal. only the underlined information
TRAFFICPAT = 1 is typed by the user, the rest is a prompt
MULTIFAM = from the compuker. Note also that the user
STREETS =1 o . entered only a {CR) for the item MULTIFAM
. _ ' which does not appear in the list of items
L ) ' generated by the SHOW command below.)
TVREPLY = 1
SHOW o ' : {the SHCW command lists the record as
RECORD = 92 . ' : entered for visual checking befors .
NAME = JOHNSON-LENZ, PETER W. permanent entry into the disk File)
ADDRESS = 695 57H
 PHONE = $£35-2615 . .
BLOCK = 26 INCLUDED = 2 COMMERCIAL= 1 TRAFFICPAT= -1
STEEETS = L TRAFFICCTL= 1 NOISE = 1 DOoEs = 1
SPACEPARKS = 1 RECREATION= | RESQUALITY= -1 EREWTUPKEEP= 1
ALLEYS = 1 SIDEWALKS = 1 PARKING = 1 EMPTYLOTS = 1
S RONILG = 3 VARIANCES = 1 EVENTS = 1 BUILDINGS = 1
TREECUT =1 RECYCLINWNG = 1 OLDHELP 1 EXCHANGE = 1
PHOWESURVY = 1 FORMSURVY = 1 MEETING = 1 TIVREPLY = ]
FILE - : . . {put the record into the disk’ file}
SAVE : ) {close the FAN data base file)
FAN SAVED - -
JOEF
“READY -
BYE

CONFTRM: ¥

SESSION 103 - JOB 8 USER 5,4 LOGGED OFF KB9 AT 21-FEB-76 10 23 PM
SAVED 416 DISK BLOCKS, 84 FRER

RUN TIME WAS 8.3 SECONDS

FLAPSED TIME WAS 3 MINUTES

COST WAS $0.21



Fxample 2: ‘Editing a record for which the record number is known

GET 02

SHOYW

RECORD = 9
MAME =J G
ADDRESS=69
PHONE =63
BLOCK
CMOELTIFAM
SPACEPARKS
ALLEYS
ZONTING
TREECUT
PHONZSURVY

NAME= "JOHNSON-LEKZ, PETER W.'
NOISE=D

. SHOV
“RECORD = 9
NAME
ADDRESS=AQ
PHONE =63
BLOCK
MULTIFAYM
RECREATION
SIDEWALKS
VARIANCES
RECYCLING
"FORMSURVY
 FILE

SAVE

FAN SAVED

JOFF
READY

BYE
CONFIRM: Y

SESSION 99 ~ JOB 8 USER 5,34
SAVED k16 DISK BLOCKS,
TIME WAS 11.3
ME WAS 2
$0.27

RUK
~ELAPSED T
COST WAS

P
A
)

5

IS T £ D - A S T S £

b ’ A ToONT T
BSON-LEND,

{get record number 92)

.(display the contents of the record)

A -
DETTED Y
PR PR AT S R Eh)

51H

~-2615

26 INCLURDED = 2 COMMERCIAL=
T STREETS = 1 TRAFFICCTL=
1T . RECREATION= 1 RESQUALITY=
T SIPEWALKS = 1 PARKING =
T VARIANCES = 1 EVENTS =
T RECYCLING = 41 OQOLDHELP =
t FORUSURVY = 1 MEETING =

TRAFFICPEAT
NGTISE
RENTUPKEEP

EMPTYLOTS

BUTLDINGS
EXCHANGE
TVREPLY

LI R 3 R I SN £ I 1 S

{edit the name to include a

: period after the initial,

and edit item MOISE from 1

to 0, and display the

&

=JOHUSON-LENZ, PETER ¥,
5 5TH
5-2615 |
= 26 INCLUDED = 2 COMMERCIAL=
= t STREETS = 1 TRAFFICCTL=
= 1 RESQUALITY= 1 RENTUPKEEP=
= 1 PARKING = 1 EMPTYLOTS =
= 1 EVENTS = 1 BUILDINGS =
= 1 OLDHELP = 1 EXCHANGE =
= 1 MEETING = 1 TVREPLY =

{put the edited record back into th

{close the FAN data base file)

84 FREE
SECONDS
MINUTES

1
1
1

1
1
1
1

edited record)

. TRAFFICPAT

SPACEPARKS
ALLEYS

CLZONTHG

TREECUT

PHONESURYY

e data base)

4on i on

JEET e R e e |

LGGRED OFF KBO AT 21-FEB-76 00:3§ PM




cExample 3: Editing a record for which only the name is known -

GET “NAME® OF ‘JOHNSON-LENZ, TRUDY (get the record with the

name of JOHNSON~LENZ,

SHOW {(display the contents of the record) - TRUDY. This involves a

RECORD = 93

search of the disk file

HaME  =JOHNSON-LENZ, TRUDY ¥ of names.)
ADDRESS=69% 5T

PHOHE  =635-2615 | -

BLOCK = 26 INCLUDED = 2 CQOMMERCIAL= T  TRAFFICPAT= 1

MULTIFAM = 1 STREETS .= 1 TRAFFICCTL= 1 HNOISE =1

SPACEPARKS= 1 RECREATION= 1 RESQUALTITY= 1 RENTUPKEEP=z & 1
LLEYS = 1 SIDEWALKS = 1 PARKING = 1 EMPTYLDOTS = 1.

ZOWING = 1 VARIBNCES = 1 EVENTS = 1 BUILDINGS = @ 1

TREECUT = 1 RECYCLING = 1 OLDHELP = 1 EXCHANGE = 3

PHONESURVY= 1 FORMSURVY = 1 MEETING - = 1 TVREPLY = 1

NAME="JOHNSON-LENZ, TRUDY M.~
. FIIE

 SAVE
FAN SAVED

- JOFF
READY
LIYF -
CONFIRM: Y

. 3ESSION 102 -~ JOB 8 USER 5,4 LOGGED
SAVED 416 DIBK RBLOCKS, 84 FREE

" RUY TIME WAS 232.9 SECONDS

ELAPSED TIME WAS 2 MIRUTES
CO3T Was  $0.514

(edit the name by adding a period
after the middle initial dnd put .
the record back)

{close the FAN data base file).

OFF KBOQ AT 21~FEB-T6& 10:16 PM



Example -4: A session of working with entire items

GETITEM '"BLOCK BIKEWAYS HOWLONWG' (get items BLOCK, BIKEWAYS, and HOWLONG
and store them in the workspace as APL

vectors)
GRAPE BIXKEWAYS {generate a bar-graph of the frequency
CODE  COUNT PRERCENT distribution of item BIKFWAYS)
J5} 348 B2 .80 K O RO N M KK KN K
1 &8 L7.60 XXXHXXXEX i .
2 @ 2.33 X% {the graph reveals that 308 people, or
TOTL 385 80 percent of the people in the data base,
: were not interested in the issue BIKEWAYS
-~a code of zero was used to indigate no
interest, where 1 and 2 indicate greater
degrees of interest) '
LIST ALL BLOCK.EQ 25 _ {list the record number and identification
information for persons in BLOCK 25)
129 TORRENS-SPEMCE, MRS. ROY : 534 C 636-1234
130 DORNEY, ME. C. JEAN 618-A D 6306-8903
131 DORNEY, MIKE : 618~ D 636-83903
132 FRANZWA, SUE s 644 5TH G36-2367
133 FRANZWA, ALBERT N 644 5TH 636-2367
134 DEBELLIS, MRS. N.H. 680 571 635-7804
135 O'NEIL, FRANK ‘ 696 57H 636-3248
136 O'NEILL, ETHEL _ 696 57H ) 6E36-3248
137 WHITHNEY, GLADYS 627 6TH . 635-3455
138 MITZEL, PATTY ' 633 6Ti 636-4598
139 ROSENTEETER, DEKNIS 661 oTH ‘ - 6B36~-0586 . . : S
‘140 FISHER, BARBARA . : 641 6TH * 635-7845 L -
141 LAGERSTROM, JULIE 6583 61 . 636-3769 o . i
142 GARNIFR, PAUL S 693 6TH 635-7823 L
143 GARNIER, DIANA . . 693 6TH 635-7823 -
144 BEENZEY, CAROLINA 627 6TH 635-1267
145 LINDBERG, MRS. DERNARD 677 6TH 636-2224
o AVERAGE HOWLONG - (compute the average length of time people
COUNT  AVERACE - have lived in the FAN neighborhood}
385 9.28 :
LIST 10.TA.GDHOWLONG ' {lList the record number and identification
' for the 10 people who have lived in the
nelghborhood the longest, in order from the
: longest on down)
382 WAFRD, vOn 510D 6368511
180 CAREY, HELIMUOTH ’ 320 & 636~4387
164 XKAUFMAN, MARGLARET - 788 6TH . 636-6749
163 BRUCE, MADELIDINE A. 754 8T 635-25172
252 WARNER, MR. HAROLD _ . 696 5TH 636-7309
253 WARNER, MRS. HAROLD 696 5TH 6367309
291 WANDEL, PRANK " BB3 4TH - B6356-03505
65 BAKER, JOHN W. 677 9TH i ©35-8737
- 66 BAKER, MAGGIE - 677 9TH £35-8787

341 O'KEIL, JOE I ‘B18& 8TH £635-9845



save . .~ {close the FAN data base file)

) OFF
READY

BYL

CORTIRM: ¥ L _

SESSION 141 -~ JOB 6 USER 5,4 LOGCGRED OFF KBS AT 27-FEB-76 #9:31 PH
" SAVED 364 DISK BLOUKS, 136 FREE

CRUN TIME WAS 9.1 BECONDS

ELAPSED TIME WAS 3 MINUTES

COST WAS S§@.29



January 1, 1978

COST/BENEFIT CONSIDERATIONS FOR AN INTERACTIVE CONFERENCE FACILITATION SYSTEM

Introduction

The purpose of almost any conference or festival is to help people meet
each other, share ideas, and go home with new ideas and contacts. A face-to-face
conference happens over such a short period of time that it is often difficult to
find those few people at a conference with whom such exchanges would be most
fruitful. 1In the past, printed conference directories have been used to circu-
late information about participants' names, addresses, and basic interests in an
attempt to bring people together. But directories in themselves cannot facili-
tate people with common interests meeting face-to-face. More powerful methods
are needed.

Background

To date, there has been considerable experimentation in using computers to
bring people together who are geographically separated. A recent issue of Trans-

_national Associations contains many articles on this form of computerized conferen-

cing. However, very few projects have attempted to use the computer in a face-
to-face setting. Simple systems have been developed to allow the exchange of
messages at professional conferences, but these systems have been fairly limited
in scope. A conferencing system was used as the ISTA conference held in Ann Arbor,
Michigan in 1976 (as reported in the October, 1977 issue of Transnational Associa-

~ tions), but the primary purpose there was to facilitate discussions on various

topics, rather than to facilitate the emergence and development of new social

network connections between people who had not previously met. Johnson-Lenz has ’
facilitated a conference.(also reported in that same issue of Transnational Asso-
ciations) in which an interactive computer was used to bring people together

through the use of a keyword directory and a "mental model" exercise. Even this

project lacked any specific means of helping people with similar interests find

and meet each other. We only identified and published lists of those with similar
interests. Conferees still had to find each other.

Current efforts

In September, 1977, Anthony Judge of the Union of International Associations
in Brussels prepared a feasibility study entitled, "Computer Conferencing as a
Means of Enhancing Communication at a Large Conference/Festival." Since that time,
Anthony and we have been exchanging letters and messages with a variety of people
who are interested in using an interactive computer system to facilitate such

JOHNSON-LENZ % 695 Fifth Street * Lake Oswego, Oregon 97034 * (503) 635-2615
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. face-to-face conferences. This paper is our attempt to outline the basic computer
- regquirements for such a system, and to outline the costs of such an approach and
suggest how these costs might be met.

In his feasibility study, Anthony cited three goals of such a‘system. - Wa
summarize them here:

1. To optimize the number of useful contacts--limited only by the number
of links personally considered satisfactory.

2. To leave participants with the belief that the communjication pxocéss
facilitated the emergence of new joint activities/projects.

3. To help participants in the creation of a data base which facilitates
their interaction and which can be used te follow up on these contacts
further.

A design

We feel that these goals can be met with a system that supports two primary
communications functions;

1. a directory of participants, including the name, address, and telephone
number of each participant. Each entry would also include a number of key-
word interest/skill descoriptors which would facilitate searching for people
with particular interests or patterns of interests, as well as up te 5 lines
- of free-form text. :

) .
2. a messaging system which would allow any participant to send a brief
" 5-1ine message to any other participant.

 The first component, a directory, would facilitate identification of people
with similar or complementary interests. However, this component would not actually
help people meet sach other. Once a person had obtained the names and addresses of
several other participants with similar interests, he/she could write or ¢all them
at home, but how would he/she meet them at the conference where everybody is
rushing about? This is the reason for the second component, which would allow
gach person to leave messages for those persons he/she found through the directory.

In order to support these two communications functions, a multi-terminal
interactive computer system would be needed. Several communications booths with
computer terminals would be situated around the conference. These terminals would
be operated by conference staff people wht were trained in their use, since
open access to such terminals would significently degrade the efficiency of the
process. A person wishing to register in the directory would wisit a booth and
fill out a form, the information from which would then be entered into the system.
X person wishing to search the directory would fill out another form, specifying
the keywords he/she was interested in. The staff person would then periorm the
compuier search and give the participant a printed list of those people who

- matched the search pattern. If a participant wished to send a message to those

people found through the search, a third form for messages would be filled out,

and the staff person would enter the message inteo the computer. Then, at any time
during the conference, any of the people so messaged could go up te any commmica~-
tion booth and ask for any waiting messages. These would be printed out, and the



eircle weuld be complete. Pecple could use these messages to make appoinfments
to get together, exchange ideas, or whatever.

This simple, limited systems design is the bare minimum we feel necessary
to achieve 2nthony's three goals. Both we and Anthony have additional design
ideas which dramatically extend the power and scope of such systems, but these
are not discussed here. Most of them involve actual conferencing, discussion;
and dialogue using the computer. 8Such designs achieve additional goals not
covered by this paper.

Information exchange at a face-to-face conference

A face~to-face conference is substantially different from a typical compiter
conference in two ways. First, a face-to-face conference is of such short dura-
tion that it is necessary to accomplish an enormous amount of information exchange
in a very brief pericd. The dewands on the computer system are far greater than
in a more leisurely computer conference with participants logated in gifferent
gities confering over many months. Second, since a face-to-face conference takes .
place for such a short time, the computer system will be used for only a short
time. .Scme means for Jjustifying the cost of such short-term computer use must-
be found., The first difference~-rate of information exchange—-is discussed below ..
as a way of determining how much computer power is needed and what it might cost.

‘The second difference—-brief period of use--is discussed in a later section where

a suggestion is made as to how such a system might be financed.
The amount of computer power needed depends on several factors:

1. the number of people at the conference, and
2. the exzpected number of relationships to be facilitated,. whigh depends _ |
on the scope of the conference and on the length of time people atitend. ' .

Since we are not planning for any particular cenference in this case, but
rather attempting to study the problem in general, we have created two different
scenarios that should block out the extremes.

A. A large conference (similar to the London Festival of the Mind and
' Body)

1. nurber of participants: up to 100,000

2. expected number of relationships: in a large conference it would
be expected that people would never meet most of the participants; in
fact most would remain strangers. With & large number of pecple, it
would be reasonable to sxpect & lower number of exchanges per partici- .
pant than with a smaller conference. There are two reasons for this.
First, therxe will be more wariety in a large conference, thus reducing
the common interest overlap. Second, most people would visit-for a -
brief period of time,-iike an exposition. For our example, we assume
that each participant would wish to contact an average of one other
participant.

_B. & small conference

L. number of participants: 1,000




2..' expected nusber of relationships: since a small conference would
more likely be attended by people with wore convergent and limited
interests, a larger number of information exchanges might be expected.
Since a small conference would more likely involve participants staying
for a longer period of time, more exchanges would be expected. For
Dur example, we assume that each participant would wish to contact an
average of ten other participants. Some would want to contact more,
and most less.

How_much directory exchange would take place?

We are assuming that an average directory entry, inciuding name, address,
phone, keywords, and description, would take about 500 characters or about 100
words. We estimate that a fast typist could enter such an entry inteo the
computer system in an average of 3 minutes, including typing time, error correc-—
‘tion, cemputer system commands, pauses for the computer, and the inevitable
pauses and foibles of the perscn at the keyboard. We estimate that printing out
. such an entry would take an average of 1 minute, inciuding printing time {at 30
characters per second), computer systems commands, and computer and human pauses.

Registration of conference participants (which could be done before the
conference, if pre-~reglstration information were available} would then take:

i

5000 terminal-hours
50 terminal-~hours

large conference
small conference

]

If 32 terminals were available for this work, the number of S-hour .days
required for registering all participants would be:

large conference = 20 days
small confarence = .2 days

Searching through the directory {which would have to be done during the
conference, after the directory was complete) would then take:

i

large conference = 1667 terminal~hours {1 Contact per persocn)
small conference = 167 terminal-hcurs (10 contacts per person)

‘EE 32 terminals were available for this work, the number of 8-hour days
required for this searching would then he:

large conference = 6.5 days
small conference .65 days

How'mucﬁ messaying exchange would take place?

‘We are assuming that an average message would take 500 characters, or 100
words. We estimate that a fast typist could enter an entry into the computey
system in an average of 3 minutes, including typing time, error correction, computer
system commands, and pauses for the computer and typist. We estimate that printing
‘out such an entry would take an average of 1 minute. '



" Bntry of all messages for all participants would then take:

large conference 5000 terminal-~hours (1 message average per person)
small conference = 500 terminal-hours (10 messages average per perscn)

If 32 terminals were availsble for this work, the number of B-hour days
required for entering all these messages would be:

20 days
.2 days

i

large conference
small conference

i

Printing and delivery of all these messages would then take:

1667 ternminal-hours
167 terminal-hours

It

large conference
small conference

If 32 terminals were available for this work the number of 8-hour days
reguired for delivering all these messages would be:

large conference = 5.5 days
small conference .65 days

i

How much information exchange would be involved? _ § C

The large conference would then reguire a total of 53 8~hour days of terminal
access if 32 terminals were used. About half of this could be done before the
conference, if pre-registration information were available. The other half, about-
33 days, does not fit into the week or so that might be expected of such a confer-
ence. The problem might be sclved by adding more terminals, but this would in-
~crease the cost {(see section below). The estimates we have provided here might
be too high; maybe fewer people would participate in the actual computer facili- |
tation. The problem might also be reduced by having terminals available 16 hours
a day, for example from 7 in the morning to 11 at night. Kven then, most of
the activity would take place during ncrmal daylight hours. Clearly, the re-
sources of the computer would be strained to the limit, even with this simple,
linited design for information exchange.

The small conference would reguire a total of 3.5 B-hour days of terminal
access 1if 32 terminals were used. This just barely fits inte the typical 2-3
day schedule of such conferences. Even with the small conference, the resources
of the computer system would be strained to the 1limit, unless the information
exchange activity was substantially below cur estimates.

The process we have used here should allow anyone to compubte estimates of
how many terminals would accomplish how much information exchange in how wmuch
time. These examples are included here just to map cut some of the extremes.
However, it iz important to note that regardless of the exact values of the
estimates, there is an enormous amount of information exchange potential at
such conferences. Because of that a moderatelv large computer system is abso-
iutely necessarv to support such a volume of information exchange.




How much compuker power is needed?

. Clearly, there is a substantial amount of information exchange that could
be expected at such conferences! It might be that our estimates are too large
and that people would be less inclined to use the facilities than we have esti-
mated here. This might be more likely at the first few conferences where this
'is done, but as such a service becomes more popular and people come to such

conferences in order to meet more people, the exchange rate would approach our
‘estimates. Even with less use, the figures are still enormous, and it would he
& tragic error to provide so little computer power that people would not be able
to optimize their desired number of contackts. The computer system must not be a
demonstration--it must meet fully the 3 goals set forth by Anthony Judge. Hence,
it seews appropriate to err in our estimates on the high end, rather than the

low end.

in all our examples we have computed the number of hours needed to accomplish *
the desired information exchange on the basis of 32 terminals. If a different
number of terminals is used, the number of hours will change. 2 smaller number of
terminals would not be able to support the desired exchange. A larger number of
terminals increases the cost significantly. Therefore, for purpeoses of cost
estimations, we will continue to use this figure of 32 terminals. In his Feasi-
bility study, &nthony Judge also suggests using 32 terminals. '

A computer system capable of supporting 32 terminals costs at least $100,000,
ingluding the central processcr and the disks to contain the data. Tn addition
to this, there is the cost of the terminals themselves—-at lsast $1000 per terminal.
" This comes to an absolute minimal hardware cost of $132,000 for the entire system.
For a variéty of reasons, it may be appropriate fo use a system that costs more.
For example, the EIES computerized conferencing system (Electronic Information
Exchange System being developed by Murray Turoff under NSF sponsorship) costs a
_ minimum of $250,000 excluding the cost of terminals.

It should also be noted that this cost does not include the cost of pro-
gramming the computer for this unique application. We know of no system which
is ready to use at this moment. We would at least have to modify an existing
system. BHuch modification is often as expensive as starting from scratch. Such
modification or new programming would cost from $5,000 to $50,000, depending on
the quality of the work and the details of the contractual arrangement with the
systems programmers.

_ ‘Furthermore, this cost does not include the cost of maintaining the_computer,
- staffing the computer system, staffing the communications booths, paper, printing
the forms, and such related costs., It is only the initial c¢ost of the hardware
and programming.

How can & conference afford such a gsystem?

~Clearly, the cost of such a system is utterly beyond the budget capacity
of any conference, large or small. One solution propesed by Anthony Judge in his
feasibility study is to ask for loans of hardware from companies that make com~
_puters and peripherals. This approach has several serious problems. First, even
though it is often possible to obtain such loans in return for credit, it is
unlikely that & hardware vendor would lcan the hardware for more than a single
confersnce. If we desire to develop a system that would be usable by more than



one conference,-we need to solve this cost problem in a more direct way. Second,
it is considerably less likely that the hardware vendor would loan the hardware
for the longer time required to program, test, and otherwise develop the system.
Third, if such a program were to be dewveloped, it would then be worthless for
future conferences without the hardware. Programs that are developed for one
computer cannot be transferred to another without modification, which is often
expensive. Such a loaner approach is cbvicusly good only-on a one-shot, -one-
vonference basis. It would do little to really begin facilitating conferences

on a large; replicable sgale.

In a recent letter, Anthony says, “There ig therefore a question of developing
a form of 'intermediate CU' {computer gonferencing) with low cost compromises
wherever possible.” We agree. These compromises have already been made in our
deslgns. First, we have reduced the fanciness of the computer system down to
- gimple directory exchange and messaging. We and Anthony have many wonderful ideas
that go beyond this,; but these are simply out of the guestion right now. Second,
we have reduced o the absolute minimum the number of terminals and the size of
the computer reguired to support such actiwvity. The problem which cannot be cir-
cumvented is the volume of the information exchange required in a short face-to-
face conference. Third, even though the costs of computer hardware are dropping
“by 20% a year, they are not going to be significantly less than our estimates
herein for some time. YThe absolute rock bottom deal we know of on a computer
capable of supporting 32 terminals is a Digital Equipment Corporation PDP~11/70
which has (in recent months) been reduced significantly in price. That is simply
the best we can do for now.

~ Therefore, if we want to provide conferences with such facilitation, parti-
pularly in light of the facit that it is absurd to expect any conference to pay
for the entire cost of a computer system they will use for only a few days, we
have a modest proposal to make o anyone reading this. We suggest that we form
. & corporation, poszibly not~for-profit, to purchase the hardware and develop the
system. Such a corporation could then lease the system to a conference for a
small fraction of the total cost of the system, thus amortizing the cost over
many conferences.

There seems to be a current emergence of conferences that would be likely
users of such a system. &snthony is well aware of many of them. If the total
investment in such a system were $182,000 ($132,000 for hardware, plus $50,000
for computer programming), an average lease fee of $10,000 per conference would
pay for the system in less than 20 conferences. We expect that the effective _
life of such a system, before it would be superceded by even itore powerful systems,
would be in the range of 2~4 years. Certainly this is sufficient time to recover
and exceed the initial investment.

If the $10,000 fze per confersnce seems unreascnable, consider that the end
product of using the system would be a complete directory of the participants,
including names, addresses, interests, and descriptions. In itself, this is of
conziderable value. Furthermore, we have friends who have been negotiating with
several conference crganigeyrs in the Pacific Northwest who are planning conferences
of up to 30,000 participants. These organizers are willing to pay fees of $3~5000
"to use a computer after the conference to prepare mailing lists of participants
broken down into 10 or so different categories. We expect that they would be
willing to payv twice that to get an instantanecus facilitation of partiecipants
at the conference, in addition to the substentially more flexible and detaiied
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directory and mailing list capabilities that we could provide them with through
the system described-here.

Finally, if the $10,000 is considered in terms of the cost per participant,
it seems relatively small when compared teo other costs. For example, in the large
conference in the previocus discussion, the $10,000 would become a cost of 10 cents
per participant for the privilege of being able to find and link up with péirsons
of similar interests. In the small conference previously discussed, the 510,000
would become a cost of $10.for access to a rich information exchange environment.
Would participants be willing to pay for such services, particularly if they
really understood the potency of such access to other people? This opens up an
entirely new area discussed in some detail by Anthony in his feasibility study
of charging each participant for each use of the system. In such a case, the
‘cost of the computer system would not have to be borne by the conference at all.

- We feel strongly that there is a market for systems of this type. : We have
certain design skills to bring to bear on these problems, but we do not thave
the financial respurces to start such an endeavor. We leave that up to VOu,
dear colleagues in the network. If you are interested by any of this, please
Jet us know.
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SPECULATIONS ON FACILITATING NETWORK STRUCTURES:
BALANCING SOCIAL COHERENCE AND INDIVIDUAL LIBERTY

oy

Peter and Trudy Johnson-Lenz
August, 1979

[DRAFT: submitted for review;
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ABSTRACT

The network paradigm has been adopted in recent years by
many groups interested in alternative social structures.
This paper explores the values of these groups and shows
how methods and concepts from socizl network analysis and
cybernetics can be used to describe and facilitate the
development of desirabtle network structures. It also
explores manual and computer-based methods for the
facilitation of ad hoc networks which balance self and
societal interests in order to achieve social coherencgs
without sacrificing individual liberty.

KEYWORDS: network facilitation, networking,

computer-based networks, self-help networks, exchange
netwerks, social change, social coherence
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INTRODUCTION

These are times of rapid social change. Our concepts of self, family,
and work are in flux; information doubles every ten years; and the
microelectronics revolution is beginning to alter the ways we communicate,
educate, govern, and ultimately think about ourselves. In the midst of this
rapid change the network paradigm has emerged. In one manifestation hundreds
of groups now use the term "network" to refer to their organizational
alternative to traditional hierarchies. They suggest that "networking"
constitutes an important alternative to a future dominated by an informed,
electronically enabled and empowered elite. At the same time, the new
academic field of social network analysis provides a novel perspective on

1nterrelat10nsﬁ1p§“among:pEOpI”' “not_ Juet Ehe1" soclal classes or grouplngs

Is there any connection between these two manlfestatlonsq T 1J~ui'u£wﬁdC‘KﬁAth) G,

aepliceU avouddol to class ur\aktasuw_

In our own personal network, there are people who come from both of these ne 114

groups. On one hand, those who are actively organizing and participating in :
"alternative" and social change networks (Johnson-Lenz 1978a) are coming to S,

realize that the term "network" is generally being used too loosely, although egcﬁ [t

they often hesitate to define the term with precision themselves. To this fﬂacj;eflef
group "networking" is deliberately informal, ad hoe, and serendipitous, and as M L
such would be done an injustice by being systematized. On the other hand, "redla)
those actively developing the emerging science of social network analysis f”?v“*t,
(Freeman 1977b; Wellman 1977) are often unaware of much of the grassroots S
networking activity. When they do see it, they are usually frustrated by the Y
lack of clarity exhibited by (what appear to be) vague terminology and 4

imprecise purpose.

Furthermore, in recent months several of the more reflective networkers
have come to see that the lack of precision and explicitness is having
negative impacts (Judge 1978), such as ineffectiveness and widespread
co-optation of term "network," unanticipated in the attempt to avoid
restrictive definitions. There is also an increased awareness of the need for
open discussion of explieit network structures which would be most appropriate
for realization of the social change objectives espoused, as well as heated
debate on just what the best structures are (Arguelles 1978; Rossman 1§79).

Meanwhile, during the past several years sceial network analysts have
been developing precise definitions and measures of the centrality (or
decentralism) of networks (Freeman 1977), models of roles and structural
equivalence (Sailer 1979), methods for analyzing social dynamics and change
(Doreian 1979b), applications of network theory and analysis to psychiatry and
social work (Speck, 1974), and other work discussed below which may help
resolve the debate over appropriate network structures.

It is our belief that specific, explicit social network structures can be
found which, from the perspective of the network analysts, will provide a
theoretical framework and measurable variables from which a scientific
evaluation can be made of actual functioning networks. Furthermore, we
believe these same structures may also provide network practitioners with an
expliecit, easily communicated model for the organization and facilitation of
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alternative socidl networks which maximize individual freedom within a
socizlly coherent structure, resilient in the face of massive sccial
perturpation, and flexible encugh Lo reconfigure in response to rapid change,



NETWORK FACILITATION FOR WHAT SORT OF SOCIAL CHANGE?

Soecieby is beginning to change in ways that are only dimly perceived and
understcod. At the global lsvel we are becoming more interconnected and more
interdependent. At the iandividual level we now have more freedom than ever
before in choosing our sceial arrangements (at least in post-industrial
Western countriss}. The pervasiveness of these changes is bringing us toc a
point where our old models of society no longer tell us how to cope with most
of what is going or. In order to determine what form cur socisty should take
Lo manage Chese changes, we must first consider some of the underlying trends
which are bringing them about.

THE GLCBAL PERSPECTIVE: INTERCONNECTEDNESS AND INTERDEPENDENCE 4

The microelsctronics revolution {Abelson and Hammond 1977; Noyce 1977) is ' -
beginning to alter our organizational and knowledge systems {Theobald 1979},
In doing so0 it will simultaneously offer eachn of us inecreased access to vast
stores of information {and its consequence, information overload), and the
means Lo regulate the flow of informaticon Lo whatever ends we decide,
Suddenly, it is as if the long distances between us (in terms of space as well
as language and point of view, are shrinking., I% is beginning to be easy to
connect with many other people directly via telephons, and scon via computer
and cther teleconferencing networks (Hiltz and Tureff, 1978). Our traditional
means of organization will not be adequate to cope with these changes.

Simultaneously, we are discovering that we are iiving con a limited
planet, and that in order to do so successfully, we must work within those
limits and in cooperation with the natural life support systems and with other
people as well., It seems that the emergence of this new interdependent
awarensss is occurring at the same time as the development of the
microelectronics and telecompunications networks which support the
communications and knowledge systems required to manage a highly complex and
interdependsent world. In one sense micrcelectronics technologies are evolving
to meet the need for improved communicabion and organization, while on the
obher nand they are actuelly driving the dissemination and spread of this new

© awareness.

THE PERSCNAL PERSPECTIV

{3

: A CHANGING/DYNAMIC SOCIAL FARRIC

Traditional societies, even up Lo recent itimes, have changed very slowly.
Furthermore the relationships among members of soclety were largely determined
by circumstances of birth, rigid traditions, and socizl taboos, Much of this
has changed in modern society, particularly during the last fiftesn vears.

" Now instead of fixed rcoles given fo us at birth, we are moving into a time of

multiple~career lives, new and variad family structures (Morgan 1978) and

other novel forms of sccial organization {Freundlich, Colliing and Wenig 1979).
Where once we did not have to think much about what to do and whop to marry, L
we now have an coverwhelming variety of optiocns tc chooss from, and we are .
confronted with having to make more and mere personal life decisions

ourselves.
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The combined impact of the "shrinking' glcbe and ever-increasing change
in our interrelationships with cthers presents us wibth a challenge., How can
speisty continue to function as a whole within suech an incredible dynamie? In

“the past Lhe rules for running society were relabively simple and fixed and

everyone knew what s/he was supposed to do, WNow, howsver, if is not only

Gifficult te figure out what each individual should do, but the problem of

trying o orchestrate the collsgetivity of individuals is staggering!

GRASSROOTS RESPONSE: THE NETWORK ALTERNATIVE

Curiously, just as this organizational problem is beglnning to emerge
into our awareness, potential scolutions to 1t are being forged by a new breed
of sceial change agent, the "metworksr" (Dosher 1975}, Intensely awars of the
need to offer pecple infeormation and access Lo lifestyles that are positive

. alternatives and to other people who are living those new ways, networkers
. foster soeial change by linking and organizing people into networks which
- develop, evaluate, implement, and disseminate the alternatives. Scome of these

networks and networkers are interested in specific areas such as appropriate
technology [1], holistic health [2], and neighborhood governance [3], as well
ag others inberested in sccial change or the {ransformational process itself
[4]. Recently some of them have begun to see how computer-based nebtworking

can enhance thelr effectiveness as well (Kleiner and Davis 1979; Johnson
1979).

INTEGRITY: THE BASIC VALUE

Our experience with these networkers {including ourselves) is that they
are firmly rocted in cne overarching value which guides their work and
thinking: integrity. This includes integrity of the individual as well as

Antegrity of the scosystem/planetb,

Traditional organizsational hierarchies with power and suthority at the

Ctop (e.g., armies, the Roman Catholie chureh, most ecorporationa) enfores the

integrity of the entire, System, often at the sxpense of that of iis menbers.
On the cther hand, if the integrity of individuals is assured by minimizing
all authority structures, any sccial coherence that results will not destroy
individual integrity, but rather being based on it will grow upwards from
there with the full support of its participants. Networkers seem
ingtinetively aware of this. They strongly resist any attempts by authority
to control thelr efforts, or even in some cases te define and characterize _
them. They seem Lo know that as the old sceial fabric unravels in the wake of

the massive changes we are beginning to witness, each of us must come to trust
“more than ever in our cwn personal integrity and capacity to choese for

curselvas what our lives will be like.

- One might ask in such a situation, how will anything get done? What is
to keep society from getting so chaotic and disdrdered that nothing happens?
What aboutl socletal integrity? These questions can be answered in several
ways. First;, 1f the networking is sufficiently well done, when people
perceive a problem emerging, they can rapidiy link with others and in thabt way
orchestrate larger ceoliective action. Second, whereas in the past there had

_been a frontier into which societal variety could expand without limit, this

is no longer poasible. Even though the limits of planet Earth do not in
themselves assure integrity, they at least underline the ever-incrsasing need
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to orchestrate our individual actions. Self-regulation and social cooperation
must be fostered.

TOWARDS BALANCED INTEGRITY: SELF-RELIANCE AND INTERDEPENDENCE

Along with the notion of individual integrity we observe the following
broad values at the heart of the networking movement:

-- SELF-RELIANCE, both in terms of basiec life support
(food, shelter, energy, and health care), and in terms of
organization (localism, neighborhood power, pluralism,
demoecracy, and local ownership of tools and resources);

-- INTERDEPENDENCE, both in a planetary/ecological sense
and in the individual sense of favoring cooperation over
competition, arbitration and conflict resolution rather

than litigation, and participatory governance rather than
inflexible dominance by a ruling elite;

-- SELF-INTEREST, which assumes that people do their best
when they are working in their own self-interest on things
which they have chosen for themselves;

-- COLLECTIVE INTEREST, which admits that there is a
commons from which we must collectively allocate resources

to the ultimate benefit of the greatest possible number of
people.

At first glance, these values may seem to be in conflict: self-reliance
with interdependence, and self-interest with collective interest. Yet from a
broader perspective they can be seen as complementary opposites whieh when
.balanced together create a dynamic, workable whole., Any alone is an extreme.
Excessive self-reliance and self-interest leads to isolationism and chaos. In

P év/brder for society to work at all, there must be enough coherence among the
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parts of the social whole to allow enough interdependence to satisfy the
. collective interests as well. Excessive collective interest is damaging to
the integrity and freedom of individuals. Society must be rooted in a respect

for its members which then blossoms into healthy collective action among free
people,

e
CYBERNETICS: VARIETY MATCHING AND REGULATION

The ultimate purpose of network facilitation as we see it is to create a
society which can manage the increasing flow of information and social choices
while optimizing the balance among the above values. Ashby's Law of Requisite
Variety (1961) states that the regulator of a system must be able to match the
system's variety if it is to successfully regulate that system. Given that
each of us as individuals has the capacity to process a limited amount of
information, the only way we can imagine to match the emerging variety of
society is to allow each of us to follow cur amazingly diverse interests

1§without intervention by others. In this way each of us can match a small

piece of the variety which most interests us and with which we are most likely
to work effectively. In this way self-interest and self-reliance may be the
means whereby society matches its own variety.
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Such variety matehing is, bowever, only the preface bto systemic
regulation in Ashby'sz sense., If the entire system is to behave in an
integrated way {evan if only %o suppcrt the self-interest, varlptyumatchlng
mechanisms), there must Se some coherence Lo the regulator. Thus, the purposs
of network facilitation is also bte manifest enough soecial coherence in purpose
and pehavicr to assure integrity of Lhe sccial gystem. The tendency for
gelf-interest networks fo become isolsted from the larger scciebtal context
nust be balanced. The overwhelming variety of sgeiety must be organized into
small enough pieces for the human intellect to comprehend, and the larger

context within which we find ocur colliective selves must be made clear.

Therafore, from this cyberneitic perspective, the purpose of network
Tacilitation is first to regulate the increasing social variety by providing a

- mechanism for matching it with the variety of people’s interesis through

tailored linkages. In doing so, pecpls are given the opportunity to bescoms
mere selfwrellant and less dependent on some centralized authoritiy for
information and guidance. In addition, the purpose is to manifest a coherent
soeial order in which the cumulative effect of these individual matchings and
linkages creates an integrated regulation of the whole system. By increasing
lateral linkages, soclsty could become more decentralizsd and would be far
more resilient and adaptive t0 rapid changes and regrganizations as well as to
loss of parts of the network. Through ccherence the integrity of the
changing, adaptlve system is maintained. Thus, the whole endures even while
it echanges.

SUMMARY OF PURPOSE

The purpose of petwork facilitation is to respond Lo the challenges of
the future by creating a more dynamic and flexible sccial order in which

‘people have the maximum opportunity to link and share with those with whon

they desire to do so. As the traditional authority/hierarchy structures of
society become more dysfunetional, there i= a neaeg fo create alternstive

" systems which are non-zuthoritarian and which provide unlimited access to

potential linkages with others. In this sense all people are created gqual
and as such sheould have equal access to such opportunities.

At a goecietal level there 1s a need for dynamic structures which ocan
rapidly facilitate the emergence of ad hoc groups (Toffler 1970) to identify
and solve socletal problems and which can ensure some measure of coherence and
grechestration of ail these individusl ad hoo actions,

At Lhe individual level, there is a need Lo provide pecple with dccess to
information about alternative ways of living a3 well as aceess to people with
whom ¢hey can link up to learn, share, work, solve problems, and support each
other. The point is not necessarily Lo increase {he sheer number of
connections between people, but rather to make available a much wider range of
potential asscelations {0 #nsure a higher likelihood of developing the few
actual associafions which are vital and which mee{ percelved needs,
Furthermore, the increased potential for association provides a resource whieh
¢an gupport the rapid configuration of new links to meel new emergencies,



OBJECTIVES OF NETWORK FACILITATION

OBJECTIVES CF NETWORK FACILITATION AT THE INDIVIDUAL LEVEL

The basic objectives of neiwork facilitation at the individuzl level are
to increase individual liberty; to enhance self-reliance and self-esteem; to
inerease satisfaction with jobs, roles, and other matches and relationships;
and to amplify the ability of individuals to link up into socially coherent
organizaticns in order Lo taks effective collective action.

The simplest way of characterizing the primary objective of such
facilitation is to say that we seek to increase individual access to
resources: people, infurmation, tools, raw materials, AL 2 finer level of

~detail this would include increased numbers of potential lateral links in an

individual’s network {lateral links connect equals and thus transcend
traditional hierarchical limits). It does not necessarily mean that more
links are desired, but rather that people can have a greater POTENTIAL variety

‘of links to choose from. In fact, as the overall quality of links incrsases

due to successful matching, the actual number of links might go down in some
cases,

Traditionally individuals have had to maintain diffuse networks
themselves if they wished to have increased POTENTIALS for linkage when
needed. Mark Granovetter has shown that prospects for cobtaining jobs ars
greatly improved if a persocn has a diverse network of people to whom s/he iz
only weakly tied -- not just close friends, relatives, or close business
assoclates {Oranovetter 1974}. The objective is to provide people with such
diffuse potentizl withcut their having to constantly maintain such weak ties
or connections themselves, Even directories of people and rescurces would
make this possible. Furthermore, it is not enough to give people such a
potential for access and linkage just cnce. After they have established some
relations with others, the potentilal must be kept available, thus providing a SR
continued, dynamic, constantly changing networking process which can adapt to )
changing needs of whajever sort, p

OBJECTIVES AT TEE WHOLE NETWORK/WHCLE SYSTEM LEVEL

The basic objectives of network facilitation at the global level are to
regulate sccisiy, mansges change and adaptation te new circumstances, assure
resilience of the structure, suppert the spread of innovations, and in g1l of
these ensure the liberty and integrity of individuals.

CENTRALITY AND DECENTRALISM

In most discussions of aliernative social siructures the matiter of
hierarchical versus decentralized networks emerges as a ksy issue. In a2 way
it is an important aspesct since a hierarchical or centralized network is
clearly not maximally open to the flow of information. However, the debate iz
mlsleading in that it leads cne to conelude fthat the best alternative to a
hisrarchy is a completely decentralized network in which everyone is connscied
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directly to everyone else. In network terms this means therée exists a t-path
{a path of one step in length) from every person to every other person.
Clearly, particularly at s global level, this is absurd! To prevent teotal
5 information overload some intermediaries must be added Lo the network to
Y~ modulate the information flow.glag is precisely ihis problsm which may have
ﬁ,gﬁﬁgf' engendered the evclution of hierarchies in the first plgggg
v
M What seems to be neaded is some balance betwsen hierarchy at one extreme
and complete intsrconnection at the other. In order to find some explicit
expression of the point of balance some means for measuring the degree of
centrality of networks is useful, Linton Freeman has written an execellent
‘analysis of measures of the centrality of networks and has noted that thers
are at least two ways to look at centrality (1979a, 1979b). First, a person
iz considered to be central if s/he is as close to everyons as possible --
this is distance-based centrality. A central person has better access to more
people than others in the network, sinece the distance vetween the central
perscn and others is smaller. In this sense a network is decentralized if the
distance between people is about the same, thus making everycne egually
cenbral. Second, a person is considered to be csntral if s/he controls the
flow of information betwsen cthers -- this is betweenness-based centrality.
in this sense a network is maximally decentralized if the number of peopls
eontrolling communication between others is minimized., Freeman goes cn to
show that both of these bases for centrality are rooted in a more general
concept from which these may be derived, which he calls "loeal dependency”™
{1979¢). This is the degree to which a person depends on ancther for
communication with specific othera {(hence the use of the term "local’),

o In one form of hisrarchical structure, a "star® network, everyone is-
connected to everyone else through one central node who controls all
communication. In such a case the cenbrality {(either by distance cr
betweenness) would be very high and the local despendency of each individual on
that central node persecn would be maximized., Ia fdct, in some cases the loeal
dependency would be infiniitely large since in some hierarchies access to
certain others is impossibles regardless of the number of intervening steps on
the path, Another example of a hierarchical network is a "tree® or fypical
¢hain of command structure., On Lhe other hand, a network which is totally
decentralized would have a local dependency of zero in all cases since no ons
is dependent on anyone else for communication. In practice, the desired
natwork structure would have a POTENTIAL local dependency of zero while having
can ACTUAL local dependency of something greater than zerc but less than that
for a hierarchical structurse.

It would seem that rather than having a siltuation in which we want to
reduce centrality to close {0 zero, we actually have one in which we seesk to
find the optimal balance between centralism (and dependence) and decentralism

~{and liberty). Given that local dependency is not a characteristic of the
network as a whole, but rather of the relaticnsnip of & to B via C (thus
involving at least three people), there may well be some propertiess of the
antire matrixz of these values which may reflscit the deslred balance. Certain
dependencies would be zero where direct linkages were currently needed Lo
specific others., Ofher dependencies would be higher, representing *filters?
and diversicns of the information flow. Furthsrmore, as new, ad hoe
aub-nebworks znerge these dependency values would change to reflect new
network configurations,

Stafford Beer speaks of & similar problem and says, "Thers ought %o be a
computable function setting the degree of centralization consistsnt with
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effectiveness and with freedom at every level of recursion." (1975). In spite
of the mechanistic sound of this idea, we find intriguing Beer's feeling that
' there ought to be a specific way of defining and computing the exact balance
point between information overload (and chaos) on one hand, and loss of
f freedom on the other.

What seems most desirable is a dynamic social structure in which there is
no fixed center or set of centers controlling information exchange, but rather
a constantly changing set of temporary central nodes which perform a variety
of functicns such as aggregating and disseminating information, switching,
linking, and gatekeeping. The network can rapidly rearrange into a new
configuration which continues to filter information to prevent overload and
W yet which optimizes the effective functioning of the network at any time. If
ﬂ%k the temporary centers become fixed, freedom AND adaptibility are lost in the
‘xJ resulting institutionalization. What gives it dynamism is the POTENTIAL for
\ establishing direct links (1-paths) very quickly which did not exist before.

TENSEGRITY STRUCTURES

We have discussed the need for balance between self-reliance and
interdependence as well as balance between liberty and effectiveness. Another
way in which our desired social structure needs to be balanced is in terms of
the forces moving through it. Anthony Judge notes that the "extremes of
'nierarchy' and 'network' organization are ... a complementarity pointing the
way to an intermediary form of 'tensegrity organization.'" Judge bases his
thinking on the work of Buckminster Fuller, whose concept of an architectural
tensegrity is a structure which combines both compression members (columns,
walls -- which contribute to the structure by resisting compression forces)
and tension members (wires, cables -- which resist forces which tend to pull
the structure apart) in a balanced and integrated design remarkably resistent
to perturbation because it distributes the forces over the entire structure
(Fuller 1975). Judge notes the "flabbiness" of most emerging social change
networks and suggests that this is due to an overbalance of "tension" members
-=- linking up only with those who agree with one's point of view. He proposes
facilitating networks to foster more integrated and holistic behavior and
hence increased effectiveness by adding links which cut across lines of
interest. In a recent paper, Judge proposes the design of "configurations of
challenge and harmony" in which exchanges would be balanced between those with
harmony (like interests and thus "tension" links in tensegrity Jjargon) and
those with challenge (unlike perspectives which challenge thinking --
"oompression" links) (Judge 1979). Unfortunately, the terms "tension" and
"compression" have other connotations which make their use confusing, but the
concepts are sound.

Judge's work suggests another explicit model for social organization in .1g
which the perspectives of different individuals are linked into a coherent
whole. The whole is carefully balanced so that the forces which lead
individuals to seek and work along preferred lines are complemented with
challenges which invite individuals to perceive the larger context in which
they are acting. Judge suggests that each individual perspective is
characterized by a particular language or sub-language. He goes on to suggest
that "it may even prove to be the case that a given TENSEGRITY is an
isomorphic representation of a particular LATTICE of sub-linguistic systems
which could characterize a particular pattern of functionally differentiated
organization." (1979)
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BLOCKMODELS

Another relatively recent development in sceial network thsory and .
analysis is the concept of a blockmodel (White, Bocorman and Breiger 1976). A
blockmodel of a2 network is an analytic simplification of the network in which
people are combined inte blocks such that all pecple within a given bloek

reiate in highly similar ways to people in all other blocks., Thus, a

blockmedel of a2 network reduces the network first to blocks of people with

~equivalent positions {structural equivalence) in the nstwork and then shows

the interconnecilons between those blocks. From the perspective of the
network facllitator, one advantzge in using a blockmodel of a network is that
1t does not describe the network in terms of individual ties but rather in
terms of the Iatsrconnections among blocks of pecple, leaving the one-to-oOne
connections vetween individuals up to random. chance or personal choice. Thus,
not all brokers communicabte with a2ll potentiszl clients, but rather the brokers

-and clients can find pariners with whom they feel comfortable without zolng

cutside the constraints of the blockmodel which says that brokers communicate
with eclients. Thus, from an entirely descriptive point of visw the blockmodel
provides s mezans of modeling social structure in terma of roles or positions
without neediang to describe the behavior of individuals. We imagine that
tensegrity atructures and computed halances of local depesndency relationships
would make more sense at a blockmodel level of aggregation than at the level
of individual tiss.

The work on blockmodels goes further than this, however., If a variety of
ties are included in a blockmodel of a nebwork, an algebra of the social ‘
structure can be developed which not only describes the blocks or rolssg, but
also defines patbterns of complex chains of these relationships. Consistent
with classical soeiclogical balance theory {Abelson and Rosenberg 1958) chains
of paths from one bleck to ancther and to 38ill others can be found which

conform to the prineiple of balanee in social organization (Boorman and White
19763 .

For example, consider a neifwork with two {ypes of relationships:  liking
and antagonism. For purposes of discussicon let us abbreviate fhese as L and
4. Now, in the algebra of sccizl roles, if person 1 likes person 2 who in
turn likes person 3, we call that a L-L ¢hain, or =simply Li. Similarly, LA
would represent a chain of 3 people with a liking bond followed by an
antagonism bond, The algebra of roles {which is supported by analysis of

- networks using blockmodeling) suggests that the relationship bebween the first

and- third persons in auch a 2-path chain can often be determined by knowing
the bonds that make up ezch step on the Z2-path. For sexample, if person i
likes 2 who dislikes 3, we can assume {with common sense as well) that 1 would
probably disiike 3 alse. Thus, in mathematical fterms LA =z A (like-antagonism
= antzgonism). The prineiple of balance continues further Lo say that LL = L,
that 44 = L, and that AL = 4. Thus, the symmetry (and balance) of ths
structure is revealed by the facts that {wo consscutively similar relations.
{LL or AA) yield a liking, whereas two different relations (L4 or AL} yield an

-antagonisn, Thus, the structure is balanced and the likes and dislikes

~ propogata themselves throughout the sceial structure., Furthermore, through

‘use of blockmodels, the interlocking and balancing of those relationships can

be made sxplicit, LTbe use of an analytic method such as blockmedeling may not
capbure some of thé Subtlsties of relationships among people,ibut it can neslp

make explicit some of the basic structure within a network, ™

Here we are beginning to address the richness of the social fabric which
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includes many different types of relationships, all of which must somehow be
integrated into a coherent whole. It may well be that specific blockmodel
structures specifying challenge and harmony relationships in the proper
balance can be proposed for network facilitation efforts, which nevertheless
leave people free to pursue their own interests within that structure.

In the context of networking for social change, the roles of problem bt gywﬂwj}b
finders, problem 801vers, brokers, linkers, (:llggg§ information resources, Uw et %
étc. are essential. It may be that the too for défining explicit network ¥ o
structures can assist in the clarification of specifiec networking patterns.

Recent work in the area of blockmodels has extended the thinking about roles

and the algebra of social structure into the development of loecal role

structures which may further clarify the matter. Since a broker may be a

client as well, it would seem useful to have an explicit way of modeling such

roles which are defined in a "local" sense with regard to specific others in

the network. ﬁzj’whamunzmwﬁ

AGGREGATION I: LEVELS OF DECISION-MAKING

No matter how flexible the structure, the overwhelming variety of the
many perspectives and problems of the entire world is simply too much to
contain within a single decision-making system. Furthermore, for purposes of
self-reliance and loecal control it is most appropriate to have most problems
dealt with at the local level. Yet, some problems must be dealt with at
larger levels of aggregation such as state, region, nation, or even planet.
Another approach to this same problem comes from the fact that direct
democratic participation breaks down if enough people are included. To have
effective governance a representative process must be initiated simply to deal
with the variety of points of view.

Johan Galtung has characterized this problem by referring to two kinds of
social structures or networks (1979). In Galtung's lexicon an "alpha"
structure is a traditional hierarchy where the authority makes the decisions.
This is contrasted with the "beta" structure which is participatory and in _
which decisions are made by the entire group. Galtung thinks that the upper N
limit on the number of people in an effective "beta" structure is 500. His
solution to the problem of including more than 500 people is what he calls a
"beta of betas" in which representatives of the original "betas" come together

)7 in a "beta" of their own in which decisions are made for the entire system of

"betas" while any decisions which can be made at the lower levels are handled
there to avoid overloading the "beta of betas." It is interesting to note the
extremely effective organization of the emerging anti-nuclear networks in the
United States (e.g., the Clamshell Alliance, the Abalone Alliance, ete.) in
which small "affinity groups" make their decisions by consensus. Each group
has specific roles for which members volunteer or are elected, such as medie,
peacemaker, or "spoke" (spokesperson), and there are "back-ups" for each role,
Every three to four affinity groups elect one of their spokes to act as "DMB,"
representing them in the main Decision-Making Body -- a "beta of betas"
process (Riegal and MacDonald 1977:18). This reflects both the prineciple of

levels of aggregation and the notion of temporary, changing leadership or
centers.

Stafford Beer coined the term "hierarchically recursive" to refer to a
system with many levels of aggregation, all of which use the same repeated (or
recursed) structure (1974). In Beer's thinking the problems which CAN be
solved at a local level ARE solved there unless some aspects of the problem
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exceed the capacity of that level, at which point the problem is brought to

the attention of tne next level up.

There is one final way in which the matter of levels of aggregation is
¥y gEreg

- relevant hers. fLccording to hisrarchy theory (Pabbtee 1972, 1973:; Galbraith

P -
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1973) a system can avolve more rapidly if linkages are made abt sub-levels
first by linking nocdes together into sub-networks which are cecherent
themselves and then by linking these conersnt sub~networks into a largsr
system, thus linking all elements together much more rapidly than Iinking them
one by one, It would seem that such levels of aggregation do indsed
conatitute 3 type of hierarchy in the network., Again we see forces moving us
away from the extreme situation of a tobally decentralized network into one in
which the relatfive centers are carafully organized so that they are supported
by the individusl integrities arcund them in order to creates a more coherent
whole, As long as the Yrepresentatives” in such a system are temporary and
not entrenched there appears Lo be little danger of the hierarchy caleifying
into & permanent, rigid one.

AGGREGATION II: LEVELS OF PROBLEM DEFINITION

In much the same way that levels of aggregation in a geograpnic sense are
easential {or the realization of social coherence, aggregation across levels
of problems is also needed. Anthony Judge {1979} notes "that individuals
exposed to a complex structure, whether existing or proposed, will tend to

ecomprehend 1t in different ways and to different degrees." This is inevitable

dug to the natural variations among individuals, Not only that, but different
people will be interested in different problems and at different levels -

. some wanting to touch only lightly on a matter, while obhers want to study it

in great depih. Thus, a social ordsr must simultaneously provide people wikh

. oppertunities to participate in the topic of interest and at the level of

- intensity they desire while also providing a means for making all this

ccherent,

The solution Lo this is based in part on the realization that an
individual's perspective can be made explicit through the use of mental
modeling techniques (Johnson~Lenz 1976). By analyzing and using these mental
models, a facilitator can organize people into networks wnich connect them
with people with whom they largely agree, while also challenging them with
different perspeciives on particular issues. Imagine the entire problem/issus
space as a large network {Judge 1975) in which each perscn has a particular
"place” which slightly overlaps that of hiz or her neighbor but does not touch
at all the "places" of those who are far away in the problem nstweork (far away
in the sense of not snaring any interest or concsrns). Rather than having
discrete and unrelated nodes of pecple, what emerges is a rich overlay of
overlapping realitlies which together cover the entire problem network, if all
perspectives are represented vy the participants. One can ¥travel through
this problem space by beginning with any specific personal perspechive and
then journeying on to cne of its neighbors and from there on to ancther,
MTravel is thus possible in any direction and to any desired depih of dstasil

{level of aggregation) without sacrifieing continuity.
o EETEg ¥

Here again we find the noticon of chains of inferconnected people and
perspectives emerging %o ecreste a ccherent whole. It is easy to imagine a
tensegrity of harmony and challenge making up the surface of an imaginary
problem sphers, It is also easy to begin thinking aboutbt chaing of balatived

relationships which form a whols: ereators to editors to abstracters to
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indexers to mappers to brokers to linkers to just plain folks for on2; problem
finders to linkers to resource pecple to linkers $o problenm solvars to action
people to decumenters and archivists for another. Now imagine a chain of
interconnected people and perspectives, bheginning with your own "place” and
"irzveling" in some interesting directiont

SUMMARY OF NETWORK FACILITATION OBJECTIVES

_ Before going on to specific methods of network facilitation, we would
iike to summarize the objectives of the facilitation of neifworks for sceial
changs as discussed above, . sy

[ pobenhig 7 ]
-- proper balance between, complete interconnection _
(decentralized network) and nierarchy (ecentralized Ry
network, a3 expresssed in terms of the leocal dependency a > J
node has with regard to its communications with specific)
others; i

~= Droper balance betwesn harmony of perspective and
challenge by different points of view as sxpressed in ths
notlon of a tensegrity or the balanced rolss of an algsbra
based on blockmodels;

-- proper balance between local control and global problem
solving as expressed by the nction of a hisrarchy of
levels of zggregation;

=~ Droper balance between limited, individual perspectives
and the need for a glcbal perspeciive on problems.

In a word, it could all be summarized as balance,
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METHODS FOR NETWORK FACILITATION

METHCES FOR NETWORK FACILITATION: VARIETY/INTEREST MATCHING

The simplest method for linking people with others with whom the? can

-usefully exenange is keyword interest mabehing. During the last decade or so

a wide variety of projects have used this technique to bring together peoples
with common intsrests, skilis to share, and needs to be szatisfled. The method

-preceeds in several ways., The first approach is to ask people to describe

themselves, their skills, needs, interests, or whatever by using keywords.
Then lists are compiled of those using the same words, The lisis may b= given
back to participanis as lists or further organized into a resources or skills
directory. A major problem with this approach is that people often usse
slightly different words for the sams interest area. To avoid this problen,
the networker may take a second approach and compile a list of keywords first,
often in conjunction with a limited group of participants to assure the
appropriateness of the list. The list is then given to participants in the
form of a questionnaire on which they can indicate the words whieh express
their interests. Often it is wise to include an option for pecple to speeify
their own keywords if the list is inadeguate to describe their interesis, A
third approach which mixes the two iz to allow people to use any words they
like and then let & networker peruse the lisis to combine words which express
similar or compatible interests, More sophlsticated variations of this
approach include gathering additional information from participants beyond
simple interests/skills/neesds categories.

| sy K4
Keywords are just the beginning. Experisnced networkers realize that ﬁ'%* '

wdd
finding two people who express interest in a given topic does not necessarily | uﬁ o
mean that these pesople will get along. Onee the liszsts of those with similar %%@A¢w
interests have been compiled the real work begins. What is needed at this _
Juncture is some way for those on the list to find out more about each other '
in order to determine if they wanb Lo pursue the potential relationship any

further -~ Lo see if there 1s any "resonance” betwsen them. Onhe approach we

have used in our neighborhood was to invite those interested in similar things

to a "get together! where informal discusaions over coffee and cookies allowed

people to meet and ses if they wanted to do things together {Johnson-Lenz

1978b). Another approach used by several emerging networks is to use brokers

or "weavers" {(3mith 1979} to seareh the network files, find potential links,

and help arrange the meeting of such strangers, Still ancther approach which <

iz possible within a computer<hased communications syztem is for people o agmiéj; 4!
enter messages under certain kKeywords snd then exchange additional messages *«éuwwL
with others interasted in the same area to become better acquainted {(Emerson ﬁﬁW”wM\
1978} .

Reyond simple keyword matching are a host of more complex matching

- processes. First, of course, patierns or combinations of keywords can be used

in suggestiing maitches., Fabierns can be sslected Lo provide ccmpletely
parmonious matches or a certain amount of challienge and contrast. People can
indicate im which zreas they seek harmeny and in which they are willing to be

"challenged. Another similar approach is one we used in making explicit the

variety of mental models apouf a particular tople of a group of people at a
conference {Johascn-Lenz 1977b). Participants filled out questionnaires,
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indicating their argresment or disagreement with siatemsnts about the
relationships among various elements in a particular topic area, After
analysis, the most common mental medels were represented graphically and shown
to participants for discussion and verification. We only went so far as to
provide the group with feedback about the more common points of view on bthe
issue at hand, bubt it would be easy to begin creating coalitions based on
similar perspectives in essential aresas {Johnson-Lenz 1976).

METHODS FOR VARIETY REGULATION AND FACILITATION OF SOCIAL COHERENCE

The methods for facilitating social coherence are more complex and varied
than those for simple matching. The methods begin with linking individuals
into larger network structures during the matehing process. The linkage act
itself lends structure {(or at least suggests it) to the network. Matching by
patterns also works with larger pieces than single interests alone and so
possesses the potential for facilitating the perception of larger wholes,

In general anything which inereases participants' perceptions of the
shape and potential of the neiwork within which they find themselves will
faeilitate coherence, According to recent work in cybernetics (Conant and
Ashby 1970:89) the regulator of a system must contain a model of the systenm

belng regulated, if it is to be effective. Sinee soelety is appropriately CRT
modeled as a nebwork of many interconnected regulators or "brains" {von uf&iﬁé 4
Foerster 1972:1), each of which participates in the overall flow of 2 b3

information and each of which is dependent on the gquality of information aff@ﬁ
received in order to be effective, EACH MEMBER of a network mush.centain at %%§§¥@15
least some meaningful, relevant portion of a model of the ENTIRE network if Fi
- s/he is to partieipate in and amplify the regulatory capacity of the overall
network,

- A simple index of people by keywords which shows which interest
categories exist and possibly how they might be interrelated (e.g., more
gensral than, more specific than, eguivalent to) gives people a chance to see
more of what is available., This in turn leads to the exploration (following
lines of natural interest) of new areas. If these areas are not just simple
interest keywords but rather complexss and patterns of such interests they are
in fact perspectives (or at least a meaningful portion of a person's
perspective}, If these perspectives are arrangsd to lead from one to another
in an interesting, challenging, but not overly frustrating or meaningless way,
then people may be encouraged Lo broaden their perspectives to include those
of others. In this way understanding between people can begin to broaden cut
to an understanding of society as a whole; as society is understocd by more
and more people the behavior of people may become more coherent and effective,
As Anthony Judge {1979} says, "It is the number [of perspectives] so mastered
which is a truer measurs of comprehension of the whole, not the apparent

sophistication of the stage or level reached from some entry point dictated by
cireumstances,”

- TGOL3 FOR NETWORK FACILITATION: MICROELECTRONICS AND TELECOMMUNICATICHNS

Network facilitation, or networking, can bs done with very simple tools Lf’
available to most peopls, such as a card file, a telephone, and the mails. ot By finbie
These are the tools used by most networkers. The next step up in
sophistication is the use of keysort card systems, which mechanize the
retrieval of cards for people with specific interests, and a regular

el
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communications channel such as a newsletter,

However, as networks evolve and grow, these simpler methods tend to brezk
down. Furthermore, what is really needed is a single information system which
will support participant specification of keyword interests, an index of
keywords, participant retrleval of lists of potential links, communication
with others with whom one might link(as well as with brokers and weavers,)and
some overarching processes to faeilitate the emergence of social coherente.
Computer-based networking is one answer. Some networking activities can be
supported and facilitated by using a computer for storage and retrieval of
information only. However, adding the communications faeility, as in
computerized conferencing or community memo"xfor communlty bulletin board
systems, makes much more possible. = S Ty

Such computer-based networking consists of three basic elements: (1) a
computer (with its files of interests, other information, and messages); (2)
computer terminals in homes, offices, and community centers near participants;

and (3) a telecommunications network to interconnect the terminals and the
computer,

TELECOMMUNICATIONS NETWORKS

If the computer is in the same town as those using it via terminals,
local telephone lines provide the interconnecting medium at virtually no cost.
However, if the computer is in a different city (which is common with national
and international networks), using the telephone system to connect to the
computer is prohibitively expensive. The most common alternative in use today
is a packet-switching telecommunications network. The Electronic Information
Exchange System (EIES), a computerized conferencing system discussed below,
uses the Telenet commercial packet-switching network to interconnect conferees
in North America and Europe. Within the continental United States the cost of
such a connection is only $3.75 per hour, which is considerably less expensive
than the approximate $24 per hour cost of a transcontinental telephone call
during the day. In a packet-switching network, packets (or individual lines)
of data or text are sent between each terminal and the computer. Each line
(packet) is sent by the best route, which may involve microwave or satellite
transmission. Thus, a five-line message sent through the network would be
transmitted one line at a time, with each 11ne (potentially) going by a
different route. = Vot on dalenet

i 9 ¢
/

It is interesting to note that packet switching was originally designed
as a telecommunications network able to withstand nuclear attack. Paul Baran,
designer of the first such network, ARPANET, designed that network to be
"robust" and to survive the destruction of some sections of it by making it
redundant -- any particular message 1is sent several ways through several
different channels at once. If the hardware at one node fails, the traffice
will be automatically rerouted through an alternative path (Baran 1979). Such
a design also provides the basis for a decentralized network in which messages

are sent every which way rather than through some organized central processing
faeility.

A packet-switching network such as ARPANET or Telenet can alsc serve to
interconnect a wide variety of computers and terminals in a network ich as
to defy government ragula&;aatqﬁyhls is particularly true whencg/d1v1auafﬁ“)

begln to link up thelr(personal ¢omputers into networks which are Eruty beyond
the reach of government‘nﬁmpréﬁgn31on. This is already beginning to happen
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among compuier hobbyists (Caulkins 1976; Wilber 1078). Baran suggests that
such networks may be the base for a new bransnational person-to-person
exchange process. He says that by undercutting the existing tariff
structures for record traffic by bypassing government controls, we may be able
to do more Lo create effective and international cooperation at the
person-Lo~person level than all the grandicse institutions that have been
tried in the past.® (1979) Cf course government regulation and intervention
can affect the directicn of the dsvelopment of these networks by gilving large
corporaticons the legal advantage such as 1s happening in Japan and Europe
{(Toth and Mahn 1979). In the United States the Communications Aot of 1934 is
being rewrititen to cope with the emergence of these and other new
technologies. Much has been writfen about the negative impacts of prematurs
regulation of an as yet only partially understood technology {Turcff and Hiltz
1977b). In any event, however, the age of computer networks is upon us and
the emerging richness of this decentralized medium will most likely econtinue
to defy anyone'’s description, undersianding or effective regulation,

MICROCCMPUTERS AND MINICOMPUTERS

Having briefly touched on the matter of the interconnecting
telecommunications networks, let us now turn our attention to the compubers
themselves. At one exireme are microcompubers which sell for anywhere from
$500 Lo $10,000 and can be made from parts for much less [5]. A& microcompuisr
can be used for networking in several ways. First it can contain a rescurce
file with the names, addresses, phone numbers, kKeywords, self-desceriptions,
and other infeormation from a network of people. Many groups are now using
microcomputers for this purpose, including a large altarnatives group in West
Germany (the movement in truly international). Several times during the past
three years we have used a computer to organize such information for cur

neighbornood assoeiation, including issues, problems, and lists of volunteers

for everything from telephoning to starting a wood-puying co-op to baking
cakes for the annual neighborhood fair {(Johnson~Lenz 1977a, 1578b).

The second way that a microcomputer can be used is as a simple message
system. In the last year, more than 30 Community Bulletin Board Systems
(CBBS) havs sprung up {(Caulkins 1979). Each system is based on an inexpensive
microcomputer o which one can be connected via telephone and computer
terminal so that messages can be entered and retrieved. This is the beginning
of a loeally owned and controlled networking system that meets many of the
nseds ocutlined at the beginning of this ssetion., Ultimately these
mierocomputer-tased network nodes can be interconnected themselves through a
packet-switching or other telecommunications network into a decentralized
information exchange system totally owned by 1ts users (Caulkins 197565 Wilber
1978) .

The next step up from a mleorccompubter ig a system based on a minicomputer
or a cluster of microcomputerz. A single microcomputer iz not really powerful
“encugh vet to support a full-blown computer conferencing system., The CBBS
systems, for example, can only handle one perscn connected at a time, 3¢ the
flow of information is limited in such a system. In order to realize the full
potentlal of electronic messaging and computerized conferencing, a compubter
system capable of supporting many pecople on line at once is needed.
Furthermore the kinds ¢of perspective-stretching and mental-modeling processes
described above need compubing power and access Lo large databases, which is
not possible on such small systems (Jonnson-Lenz and Scher 19785,
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In late 1979, the Community Memory project (CM), will begin operation in
San Franeisco, providing low-cost community bulletin board and other exchange
services to a particular neighborhood there. The design philosophy behind the
Community Memory project is to make the system completely non-hierarchical and
owned by its users (CM 1979). It is anticipated that a complete CM system
with central computer (actually a cluster of microprocessors) and a dozen
terminals will cost betweeq $20,000 and $35,000 when fully developed.

} ¢
The CM system will only use video terminals and will not support any
activity beyond posting and retrieving messages by keyword. This simple
design keeps costs down and assures a simple, easy-to-use exchange process in
which people can enter messages under keywords and then exchange further
messages with others interested in the same area. To provide an overview of
the variety of messages in the system, keywords will be organized into a "word
tree" which will put similar and related words into a more coherent structure.
People will be allowed to use any keywords they choose, but "data shepherds" . . ...
3 - . /ﬁucfj
(to use a CM term) will come along to prune (shear?) and otherwise organize oy
the keywords into the word tree for folks to use who are not aware of what is ﬁ%““”ff
in the system. , , (- { e,
( < Trcde 7 %
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To go beyond this simple interest-matching networking process into more
varied and rich kinds of networking and coherence facilitation, a more
powerful computer system is needed. At the moment there are a variety of
computer conferencing systems supporting many different kinds of exchange
processes. The one with which we are most familiar is EIES, the Electronic
Information Exchange System, designed by Murray Turoff and located at the New
Jersey Institute of Technology (Turoff and Hiltz 1977a). This system supports
simple messaging (electronic mail) and conferencing (where a group exchanges
messages on a particular topic and a full transcript of the discussion is
kept). EIES also includes a directory of members with a special keyword
interest feature for linking those with common interests. The computer
hardware for EIES, capable of supporting from 600 to 900 users (up to 32 on
line at once) costs about $100,000. Add to this the $35,000 needed for the
software (computer programs to run it) and you have a system capable of
linking a whole meta-network of neigborhood centers, community memories, and
local microcomputers at a very low cost. In fact the largest cost of using
such a system is for terminals, which range from $700 on up if purchased new.

The most powerful feature of EIES is that it is highly programmable.
Using its high-level programming language, INTERACT, a programmer can rapidly
create any of a wide variety of communications structures to meet the
information exchange needs of a particular group. As we begin to experiment
with the potentials of a system like EIES, we are finding that there are many
different kinds of information exchange and networking processes which can be
usefully automated. There is really no single system which will work in all
situations and for all groups or networks. Different groups have different
needs. In this regard we have coined the term "groupware" to refer to the
integration of a group (its process, purpose, and mental model of the exchange
system) with the computer software that supports its activities -- hence
groupware (Johnson-Lenz 1979e). The term seems useful to remind us that the
software is nothing without a group of motivated people who understand it and
have a need to use it. Similarly, the group may have little coherence without
an integrated process supported by the ccmputer. This group coherence is a
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form of collective intelligence in which the group can act synergetically ww
better than the combined actions of the individuals, In discussing the design
of computsr conferencing systems and structured communications systems within
them, Murray Turoff talks about the system becoming "intelligent and goal
seeking® as it adapts to the needs of the user community and the users to it.
He further states that "the ultimate goal [of such designsi is the cereation of
a life form." (Turoff 1579)

COMPUTER-BASED STRUCTURED COMMUNICATIONS: GROUPWARE

One lnterestlng example of groupware is pheiﬂengem! system which we
designed {(with C. H. Stevens) and implemented on ETES to help state
legislative researchers exchange inquiries and responses on scientific and
tschnlecal matters relating to pending legislation {Johnson~Lenz 197%z). This
network also includes representatives from some federal agencies and other
organizations acting as resource-reviswers. In LegiTech a researcher may pose
a three-line question which is then sent to all participants. Upon receipt of
the inquiry, each researcher has the option of sslecting it or not. If the
inquiry is selected, all subsequent responses and comments on that topic will
be automatically delivered to the participant, whether they are entered into
LegiTech immediately or several weeks later, If the inquiry is not =selacted,
the participant will not be bothered zgasin about that tople. In this way the
LegiTech system profects its users from information overload by "filtering"
the information flow to conform to their expressed tastes., Furthermore,
members of the LegiTech network can find cul who else has selected any given
topies, and where more in-depth discussions are desired, spin-off confersnces
can be set up. For example, some LegiTech members are beginning a conference
on EIES about hazardous waste management, in addition to their regular
LegiTech activities. Thus, the LegiTech system provides tools for exchangse
and interest matching, all tailored to the specific needs and interests of its
members,

From the point of view of tensegrity structures, the LegiTech system
emphasizes "tension" members -~ thabt is, there is a lot of linkage with those
with similar interests and not very much challenge to one’s perspective, In
this sense LegiTech provides responses to specific questions, but the larger
context in which the question is posed i3 seldem challenged. In contrast, the
TOUR system, which we also deasigned (with Robert Thecbald) and implemented on
EIES, can be used in a way which emphasizes "compression® in the tensegrity
sense -- challenges to one's polnt of view.

The first application of the TOUR system allows one to "tour® scenarios
of alternative futures by interacting with a guide who asks what the "{ourist®
would like to do at each stop, after explaining the cholees available. This
automated futures Lour also allows one Lo exchange comments with other
tourists as well as participate in response and feedback exercises in which
evervone who is interested may express opinicns aboubt a possible future. The
group responses are updated and tallied and then displayed dirsetly to sach
Lourist who participates. This futures application of TOUR was developed to
open up people's thinking about renewable resources issues and alternative
futures and to provide them with ways of interzoting with ezech other in order
" .%o learn and share perspectives {[Johnson-Lenz 137%8b). The futures tour is butb
one application of this system for arranging knowledge and information into a
pultiwdimensional, non-linear "hypertext®™ {(Nelson 1967) network of intricately
interrelated material., In the next few months we plan to extend its use into
cther areas. The key to the TOUR system is the arrangsment of the material
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into an interrelated and meaningful network whers the text makes sense
rogardless of which paths are followed, The task of writing and arranging
text in this way iz still an art, The TOUR system also has the capacity for
presenting challenges to participants at various stops. If one accepis a
challenge, the tour 1s never the samel

The LegiTech system provides a communications sirueturs for matching
people with toples of concern, and the TOUR system can be used Lo present
larger perspeciives on a glven 1ssue. As more people using EIES have gained
sxperience using these systems, the need has emerged for a siructure which
combines aspects of eaech of them., We are currently working on the design of a
system which is very similar to LegiTech but does not contain some of its
limitaticns., This new system, TOPICS, will allow for public, private, and
by-invitation-only discussions. It will also provide a keyword index of
topics, and members of any particular exchange within the system may chooss o
participate in as many topics as they wish. The first users of this systen
will be members of PoliTechs, a series of overlapping networks organized by
Participation Systems Ine. {PSI), inecluding LegiTech, ExecuTech, UrbanTech,
and obthers, P31 alsc provides non-computer-based support Lo PoliTechs through

‘Networkshops and a Networkbook (Stevens 1979).

In addition, TOPICS is being designed so that other structures like TOUR
can be integrated into it. This later integration of tools for organizing the
information which will be exchanged within TOPICS is very important., Without
auch organizing teools to provide coherence, the information in TOPICS would
remain scatiered and perhaps incomplete. The organizing tools make it
possible to interrelate items inte information or knowledge networks.

Furthermore, TOPICS is being designed to allow thes creztion of totally
digjoint inquiry-response sxchangess so that, consistent with hierarchy theory
(Pattee 1972, 1373}, self-contained sub-networks can evolve to maturity as
networkt modules which ean then be interlinked intce a larger coherent system
more effectively than if everyone were sharing a single exchange process,

COMPUTER-BASED NETWCORKS: USING WHO-TO-WHOM DATA

Just as a compubterized communications system is nscessary to go beyond
gimple interest-matching networking processes, it is alsc very helpful for the
collection and fesdback of nelwork data necessary for understanding and
evaluating the network process, By collecting information about the
relationships among people in a network and then sharing that information with
network members, all those lavolved can begin Lo understand the shape and
configuration of the network. Ideally such network information should go
beyond data about who is related to whom to include measures of loecal
~dependency and other types of analysis s0 that neiwork members can also see
the power centers and information flows within the netwerk. Twe kinds of
network data are commonly collected: who-to-whom data {e.g., who
communicates/works/plays/fete. with whom) and person-by-interest data,

There are sevarzl examples of the collection and feedback of who~to-whon
data via EIES. One group using the EIES computerized conferencing system has
been sceial psiwork analysts. The group was convenad by Linton Freseman. As
part of the evaluation of the speial nebworks group's use of the system,
Linton and Sue Freeman collected data about professional, friendship, and-:
communications relationships among group members atbt several points during the
projeet. The first round of data collection was conducihed by means of an



— 2] ==

cn-line questionnaire. The second round was done by mail, Their analysis of

the data showed that people really can communicate viaz computer and that such
communication can be friendly and persocnal, oo,

A version
providing
time,

TThe results showed marked changes in linkage patterns
bCetwesn the first and second waves of data collection.
More links were generated, participants got 'closer
together' and initial patierns of stratification seemed to
shift from less to more intimate relations. Hot only did
participants learn about one another and 'meet? via the
computer, but they often developed affeciual ties as
well," (Freeman and Freeman 1979},

of the Freemans’ paper was zlso made avallable on EIES, thus
faedback to network members aboub changss in linkage patterns over

Another example of network data collection and feedback on EIES is the

experiment conducfted by H. Russell Bernard, Peter Killworth, and Lee Sailer to

measure the accuracy of recall of who-toe-whom communicaticns. Previous
sxperiments by Bernard and Killworth have suggested that people's answers o
the guestion "with whom do you =w=-—-= ?" (e.g., communicate, work, etc.) are
not particularly accurate when compared to their actual behavior (Bernard and

Killworth

1§77; Bernard, Killworth and Sailer 1979; Killworth and Bernard

1976, 1979). On EIES, participants in the experiment were asked to recall

with whom

they had exchanged messages during given periceds of time. Their

answers were then compared to the statistles on sach participant's message

traffic as kept by the system,

use of procedures which we designed and implemented. The participants were
alsc given access to feedback about theilr answers and their actual message

statistics (which is one form of who-to-whom data} for all time periods about -

which they had already been interviewed, About half of them used this

feedback feature to get information about their accuracy and to see with whom
they had actually communicated.

This feedback feature has been redesigned and made generally availabls to

ETES members. In its new form, any EIES member can geb information about his
or her message exchanges (bto/from whom, how many messages, how many lines)
guring any specified period of time within the current message cycle, Such
information gives sach member a perspective on his or her communications
network on EIES at any given time.

COMPUTER~BASED NETWORKS: USING PEOPLE-BY-INTERESTS DATA

While such who-to-whom information iz very useful for understanding ths

siructure
necessary

of and information flows within a network, another kind of data is
for understanding interest matching and the development of issue or

problen networks. People-by-interests or people-by-topics data shows who is
interested in what and the degree of interest in or support for a given area.
Within EIZS, several routines are under development to colleet such data.
Howaever, the purpose of the computer routines is not primarily for data

eollection; rather, the new interests index being added to the EIES membership

directory
described
by topies,

is a simple interest-maiching tool. Similarly, the TOPICS system
above 1s being developed to facilitate the exchange of information

The entire experimeni on EIES was zutomated by
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To dabte there have not been any further usss made of this
people~by-interests data for network facilitation on EIES, but such data has
long been of interest fo social network analysts who have developed a variety
of techniques for analyzing this information to find larger patierns of '
interconnections and clusters of activity (Hubbell 197%; Doreian 157%a).

These methods may provide the basis for feedback of network patterns to
participants. Through mathematical manipulation of a pecple-by-interests
matrix, it i1s possible to discover two kinds of groupings: (1) eclusters of
peopla who share a given intereat or set of interests and (2) clusters of
related interests. Providing informaticn about people with common interests
is helpful for starting projects, taking aection, and getiing people together
a3 described sarlier. Disceovering interest clusters and working with those is
a firat step in developing information or knowledge cohersnce structures by
noting closely related fopics which may not be readily perceived as
interconnected.

INTERCONKECTING KNOWLEDGE: AN IMAGINARY KNOWLEDGE SPHERE

Imagine a sphere. Now imagine all the world's knowledge arranged on the
gurface of the sphere, with highly similar areas or toplies close together and
with econnections (lines) indicating relationships among areas of knowledgs.
(Of course knowledge iz multi-dimensional and spherical geometry is limited,
but this simple example is used because it is easy to visualize,)} Fach
parson’'s version of the knowledge sphere will be different, because sach of us
is aware of only some areas and connectlons while ignoring, rejecting, or
being unaware of others,

Now imagine further that we begin with an empty sphere and then lay down
on top of it the perceived "world view" of one person, then another, and s0 on
until each person's limited model has been drawn on the sphere, showing what
"e#ach is inbterested in and what connections are perceived by each perscon. The
result would be a vast network of knowledge topics with the more popularly
perceived interconnections highlighted within the fabric of all perceived
ralationships. However, this is only 2 snapshot -« g statle view of the
ccllectivity of pecplefs percsptions and the relationships among them, The
real process of perceptlon, coumunication, and dissemination of information
among people is dynamic, It is the people who impart the structure that
exists at any particular moment,

Az the amount of information and knowledge increases in society, it
becomes essential -« for the sake of soclal ccherence -- Lo arrangs and
distribute that information in suech a way as to give people access at their
own levaels of interest and detaill and veb to provide filtsring mechanisms to
aveid overload. Electronic storage, retrieval, indexing, arrangement,
filtering, and manipulation of information will play a large part in this, but
thers are many heuristic, pasychological, sociological, pelitical, and
technical oroblemsz yeb Lo be solved,

People come and go in a knowledge or topic nefwork as their interests and
attitudes change. 8o, rather than developing tensegrity structures which
balance harmony and challenge relationships among peopls, it may be more
appropriate to balance such relationships among tepies. Thus, people would be
completely free to sxplore the knowledge sphere, following paths suggested by
octhers or by self-interest. In this way it might be possible to orchestrate a
ccherent scceial structure by arranging the interconnesctions of knowledge
topics into structures far greater in scope than any single person's mental
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medel, while still leaving people free to pursue their own interssts,

SUMMARY OF NETWCRK FACILITATION METHODS

The simplest form of network facilitation is keyword interest matching,
which is used to link people with common or complementary interests. BSince
this method provides only an approximste, first-cubt match, it is often helpful
to use patterns or profiles of interests and other information. Furthermors,
the interpersonal "chemistry" or "resonance® hetween people is very important
in getting them to act together, and this aspect cannot be included easily in
a network database. Scme provisicon for face-to-face meetings or other methods
of inforwmal communication ailows pecple to see if the proposed match is a good
one,

Computer-based networking provides z neiwork facilitator and network
members with very useful tools for networking, all within one medium. The
computer can be used to maintain lists and other information about people in
the network. It can also serve as a communications medium for network
members., With the addition of teols to analyze the network data and share it
with network members, a computer-based networking system offers capabilitises
that are not available in any other form.

The variety that is emerging must e matched if we are to regulate it as
a scecietly. There iz no single computer system, networking process, nstwork
group, or axohange system that will be equal $0 this overwhelming task.
Rather, what we see are meta-neiwoerks of many networks, each uzing their own
keywords and processes, each working toward their own purpcses. These
meta~-nebworks will not use a single hardware neiwork or computer asystem, but
rather will emerge naturally out of the variety of Community Bulletin Board
Systems, Community Memories, Electronic Information Exchange Systems, ete.,
and the host of interconnsecting systems such as Telenet, PCNET, and others.
They will gain their strength and resilience from the sheer variety,
redundancy, and flexibility of all the sub-systems from which thsy arise.
This is what we 3e¢ as the only viable, liberating alternative to the large -
corporately owned and controlled systems which are now being designed and
tested {Black 1978; Fedida 1977).

However, computer-based networking is NOT magie. It wilil not in and of
itself bring about the social transformation we seek. BRather, 1t can help to
facilitate the emergence of transformational networks, IF people are aware of
the need for change and IF they are willing to participate. One of the
central principles of groupwars design is that the system can only satisfy the
perceived needs that ars articulated by the group. Any compuber system must
serve the group rather than the other way around.
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 CONCLUSION

We began with a discussion of why we and our fellow networkers think that
soeial change is necessary, as well as with some ldea of what that change
should consizt of 1 greater individual integrity and liberty balanced with a
more coherent relationship with others and with the ecosysteam of the planet.
These values, rooted in individual and global integrity, are essential (1) if
we are to nsgotliais our way throush the soceial uphsaval that began in the
sixties and will extend wall into the next century, and {2) if the network

facilitation sirategies are Lo work at all., This built=in limitation ¢n the

effectiveness of our sirategies exists bercause there is no way, from cur
perspeciive, to facilitalte peopls into greater literty and ccoperation unlsess
they want to move in those directions. We gimply cannot facilitate people
ints greater integrity by vielating their personal integrity in the firsi
place, This would clearly be a conflict of means and ends.

Within these salfety limits then, there are definite strategies for
netwark facilitation both at the individual lesvel (variety and intersst
maiching) and at the network level (balance, aggregation, faedback).
Experiments over the last few vears have shown that these methods do work,
although there are no guarantess, =ince their effectiveness is limited by the
perceived needs of the participants.

Computer-based networking offers great promise as & medium through which
further research and experimentation in the development of network
facilitation sirastegies can take place, First of all, computerized
communications systems seem Lo De an ideal medium through which pecple can
find new linkages as well as feedback about the nebworks within whieh they
find themselves. Next the emergence of networking roles can be supported in
such computer-based systems through thes thoughtful design and implementation
of groupware to meel perceived needs.

Furthermore, these systems by thelr very nature provide a medium in which
action-oriented applied research can be conducted. By working in cooperation
with consenting networks; nebtwork analysts and networkers can simultansously
fapilitate and participate in neiwork experiments, thus learning from
functioning networks by applying the newly developed tools ¢f network analysis
as suggested above. Rather than the traditional experimental method with its
practieal limits and dependence on the objectivity of the observer, the

-inherent complexity of sccial nefworks demands a more participatory and

dynamic collaboration of researchers, practiticners, and network members.

. This is consistent with the principle of second order cybernstiocs {Umpleby

1976} in social research and with the principles of integrity and equality
gspoused in this paper.

It is ocur hope that these seminal methods and approaches can be clarified
and develcoped in the years to come, and that z mature, explicit,
mathematically grounded theory of networks can be formulated, tested, and then
used by varietiss of formal and informal networks to snhanece their action and
interacticon, We believe that these methods may help bring about increased
personal liberty and scelal coherence in a rapldly changing world.

== & pluribus unum =—- C R
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NGTES

{1] TRANET, Transnational Network for Appropriate/Alternative Techhologies

{2] Bawaii Health Net; National Women's Bealth Network
{3] National Self-Help Resource Center's Community Resource Centers Natwork

[4] Linkage ccnvened by Reobert Theobald: The Evoluticnary Network, coordinated .
by the Renascence Library; The Denver QOpen Network

[5] You might be interested %o note that we are using a microcompufer in our

home/ocffice to compose and edif this paper and then ftransmit 1t via Telenet to
EIES, where it will be availabls to friends and colleagues for comment and
discussion.
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NETGCHBORHOOD ORGANIZATIONS AND RESOURCE DEPENDENCY: THE ESTA-
LISHMENT IN THE NEIGHBORHOOD o

BY JEFFREY KRAUS, DEPARTMENT OF SOCTAL SCIENCE, KINGSBOROUSR
COMMUNITY COLLEGE OF THE CITY UNIVERSITY OF NEW YORK o




One of the movements stimulated by the political and social envivon-

ment that arose irom Lyndon Johnson's "Great Society’ was a nation-

wide drive by neighborhood activists for "community control" over the ad-

ministration of government services and economic development at the sub-

local level. This movemsnt, according to Alan A. Altshuler, came about
due to "demands by groups that traditionally had little power...in the
1
shaping of policies that vitally affect their lives.”  While Altshuler
concerned himself primarily with blacks and hispanics, it should be poin-
2 -
ted out thag this movement apread far beyond mivnerity communitics, In

any event, this drive lcoad to responses by government, Lorporats America,

and the philanthropic community that resulted in the formation of a large

number of neighborhood organizations and goverumental units “degigned to
ae L

\

channel neighborhood participation into malnstream political processes, |

However, we todav find that many of the radical community organi?
tions of the 1960s have long ceassed ro function. Others, while functionw
ing, have not met the original expectatrions of the communities thev serve;
and now, feeling the full brunt of the Rea

an administration’'s budget

=g
fad

cuts, these groups face the prospect of closure or limping along until

-

new funding sources can be tapped. In short, community organization and
decentralization of government services, proposed during the 1960s as 2
method of encouraging political particivatrion, faces final extinction in
the 1980s as it drops through the holes in the “safety net” to oblivion,
vet, while the temptaticn exists to blame Reaganomics for the demise
of the movement, doing so would be to give credit where credit is not due.
Rather, "neighborhood government,”™ "community contrel,” ”communityideveiw
opment,' or whatever vou choose to call it was in its death thrﬁégTiang

before January 20, 1981. It is my contention that the original spark be-

~hind this effort was snuffed out because despite the movement's impassio-

ned rhetoric, it possessed little else. The resources needed to transform

words into reality {money, technical expertise, political legitimacy and/

-1
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influence)} were possessed not by the neighborheods (if this had been the
case there would have been little need to organize), but by powerful in-
$titutiens and individuals outside the neighborhoed. In choosing to ob--
£ain résaurces from tﬁese power centers (government, corperations, foun=:
éétionsﬂ etc.), neighborhood activists placed themselves at the mergy of
é their benefactors. In retrospect, we can see that in those cases where
the interests of the activists conflicted with those of the benefactors,
the benefaction was often withdrawn. Therefore, o maintain the organiza-—
tion, the neighhorhood leaders cither chose to modifv their agendas f{or
parmitied their dovnors to do so)} or go out of business--in both cases,
leaving their original goals unfulfiiled.

Before explaining this thesis fully, I wish to briefly discuss the
metropolitan establishments that possessed the resources needed by neigh-
borhood greoups; a definition of neighborheods and neighborhood control;
the development of community organizations during the 1560z and 1970s;
the resource needs of these groups, theilr access teo these resources, and
the consequences of their decisions to seek vesources from the establish-
ment, Finally, I will present some possible actions availabie to neigh-
horhood activists seeking to rekindle their movement,

THE METROPOLITAN ESTABLISHMENT

According to Gross and Kraus, the metropolitan establishment "iz a

divided, mezltilevel, partly informal, highly complicated coﬁp}ex of com—

plexes that debates, makes, adjusts, and carries out major decisionz in |
5 .
America’s metropelitan areas.” Though fragmented, Gross and Kraus con=

tend that the control, by establishment factions, of politically critical
resources has made it possible for these networks to function as ''central
guidancersystems™ within thelr metropolitan rvegions.

Members of rhese networks include public officials, corporate mandgers

their-super-rich bosses, and officials from the non-profit sector. On lo=

)

s
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wer levels ome finds vnion leaders, party machines, bureaucrats and feco-
nocrats, Whike ail have different funcriens, statvs, »nd interests »ithin
the continuwous conflict from which the decisions emerge, all found them-
welves vargets of the "community control” movement, Police brutality, um=
fair welfare and taxation policies, urban renewal, and school operations
were just a few of the establishment—oriented policies that served as fo-
cal points for antil-establishment actors during the 1960s.

Yet, though atitacked, it i1s my contention that the elements of the

networks decided that the best way ro bheat the neighborbood contral move-

wment was to support it. This strategy, as T will demonmstrate, was aore
effective in neutralizing these aayi-establishment efforts than any con-

frontational strategy could have ponssibly been. The groups were provided
with encugh rope to hang themsclves., Once they obrained their resources

from the establishment network, their original anti-establishment strate-
zies hecswe "non-productive.’ As a vesult, they adopted less milirant ob-
jectives and wothods, and therefore helped extend dowynward into the cowm-

munity the dominance of rhe metropolitan establishment networks.

AORBOODS . WHAT THEY ARE AND WHO CONTROLS THEMY

there have been counrless definitizcns of the term neighborhood. Fow-
ever, there are a number of common points that can be noted.

Pirst, neighborhoods tend *o bHe homogenecus in social class, i.e.,
roor, middle, and upper class people tend to cluster together. Indeed,
sorizal scientists have tended to dismiss neighborhoode where a comingling
of classes is taking place--these areas are described as being in a state
of "cransitien,” i.e., changing in class make-up from one class to anot-
her,

Second, that neighborhoods are defined by municipal governments as
service units for such cify sevvices as police and fire protection, recre-

ation centers, neighborhood city halls; or through geography as the result

of natural (rivers, hills, etc.) or artificial {(freeways, highways, efa.)

i
o
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houndaries. Other definers of neighborboods include: voluntary citizens

organizations {(through their definition of theilr "service area' or arca

of interest}; church bureaucracies (through the establishuwent of parishes);
the news media {through their recognition of neighborhoods in news reports);

and individuals who recall neighborhood "folklore" and/or the neighbor=

&
hOOdFS ast as an independent Ci.t' B
¥

Third, that neighborhcoods do not exist in vecuums. They arc part of

the larger city and metrepolis, Indeed, one must undarstand that neighbore

urces are

=" That iz, peeopls, institutions, and

hooda are ''open s

constantly being inserted and withdrawn from communitics. Declelons con-

cerning & neighberhnod are often not made i1n those neighborhoeds but in &

corporate headquarters or government office "downtown' or perhaps even

clear across the country, While communitics mavy serve as psychological

and/or scciolegical svmbols for their inhabitants, they have served far
more tangible purposes for governments and other factions within the wmet-
ropolitan establishment,

Decontralization, demanded by acrivists for the purpose of disper-

1\ " N - - - + - -
sing power, has long been utilized as a centralizing force by the estab-

libvary, and recreationsl

local services, such as police,

_lishment. Some

a decentralized basis. In
7

programs, have traditionally been organized on

the private sector, such organization is azlso guite commen, However,

this brand of decentralization has been undertaken largely for reasons of

efficiency and convenience, with uno 31mput by neighborhoods visavis palicy

8
“or personnel, This administrative decentralizetion has worked to centra-~

lize power while ignoring community demands concerning the nature and le-

vel of services,
: -

e N e s i o

The decision-making decentralization advecated by the activists was

of a far different nature. Their meaning of decentralization included con~

trol by community residents over decision-making {as well as participation

ey




in implementation)}. As [or the question of who these activists were, they

were often community leaders {ministers, teachers, social workers) and or-
ganizations {notably churches) who "self~selected" themselves to speak
: G .
and act for the community, In seeking control, they attempted to confront
external forces that they perceived as being "in control” of their neigh-
borhoods.
NEIGHBORHOOD ORGANIZATION

According to John J. Harrigan, the urban decentralization movement
has passed through three distinct stages: community action and model ci-
ties during the 1960s; community control movements during the late ]1000s
and eariy 1970s; and the neighborhood revitalization movement of the late

1o

1970s.

The Community Action Program {(CAP) was created by the Fronomic Oppor-
tunity Act of 1964, 1ts' stated objectives were thres-fold: improvement
of public services to the poor; coordination of public and private rasour-

Fin

ces in the "War on Fevertv'; and invelvement of the poor in the implemen~

o

tation of rfhe anti-poverty programs. Later, the Federal Sovernment would
1t

create g Model Cities Program, to provide comprehensive service and

planning cocrdination to tavgebed demonstration areas. This program dil-

fered from CAP in that Model Cities was limited to 150 cities {CaPs were

operating in over 1,000) and that Model Cities, unlike CAP, was tied to

iocal governments that, as we sha%% socon see, wore not always pleased by

the actions of the CAPs (or CAAs} functioning in their jurisdictions.
The second phase, the community contrel periocd, emphasized elforts

by community groups to gain political control over the delivery of ser-

13
vices in their commnitigs., In many cities, notably Bostoen, New York,
14
Houston, and Baltimore, the response of the city administration to
these demands for community control was to set up "Little City Halls" in

local neighborhoeds, These government outposts operated primarily as com~

plaint centers--and were labeled, in some cases, as being nothing more




than pelitical clubheuses employing supporters of the Mayor in efforts to
13
mobilize popular support on behalf of his polirical ambitsions.

Only in the field of public education were some community activists
able to make some bheadway in obtaining "community control,” State Legisla~
tures enacted legislation decentralizing the public school systems in De-
troit and New York City. in both cases, decentralizatisn had been advoca-
ted by mingrity activists secking to improve their neighborhood schools
which they believed were being ipgnored and neglected by unsympathetic cen~
tral boards of education. However, in examining the outcomes of decentrali-
mation we Find that the academic attainments of minority youth have not

18
drastically iwmproved; and that the community boards, even in minority
and weorking class areas, are deminated by middle~class professional, tech-
17
nical, and managerial class memhers. In Harvrigan's opinicn, "local com-
trol. .. has not worked out to the advantage of blacks in either New York
18

oy berroit.”

The third, end mosi recent phase in community organization bhas ewmpha-
sized "Community Development.” As defined by Peter DeSzutoy, a writer on

community development in underdeveloped nations, "Community development

is improving the conditions of community life...through the organization

1%
of self~help" efforts. The most common device for this bas been the commu-
20
nity development corporation{Cne).
The stated objective of CDCs has usually been to expand the economic

21
Wnile each

and educational epportunities of neighborhood

community has special problems, common purposes of CDCs in poorer commu~

nities have been to increase preperty ownership by the poor, improving

their health and living conditions, increasing their perscnal independences

expanding their oppertunities ror self-directicn, and erhancing the econo-
22

mic develepment and stability of the neighborhood.

This latter point was highlighted by Ceoffrey Faux, who wrote that




Individual entrepreneurs ares not equipped
to cope with the political nature of ghet-
to programs....A community organization
with breoad based politicel ties is in a
much hetter position to overcome the poli-
tical obstacles to development....Furvther,
in contrast to individueals, community or-
ganizations are in a position to get the
subsidies necessary for initial economic
nrojects. 23

However, while £DCs may have community orientations,
thev are often controlled by & small "leadership” corps,

with professional managers wielding excessive amounts of

contrel over neighborheood people working in subordinate
positicons, The result of this power concentration, accor-
ding to Case and Hunnius, 15 "that workers on the job are
effectively disenfranchised from controlling their ocwn

institution. The ideal of democyacy 1s thus inevitably
4]

3

+

" In ghort, throuph thig organizational

compromised.
form, arttacks on the ""power structures’” can be sidetrac-
ked, discredited, and deflected as the corporaefiocn is
transformed from a dynamic community oriented force into
just another emplover for rhe comnunity rvesidents who be-

gin to regard the CDC 2s just another emplover.
Other cfforts to involve community people in govern—

ment include the 197% revisions toe the New York City Char-

ter that strengthened the Community Planniapg Boards. While

it is still to early to deterziine the long-term directicn

of these boards, some stirong and weak points are already

apparent., On the plus side, the Beards have been able, in

some instances, to use their advisory powers (o modify or
25

sidetrack bad policies, In the negative, the Boards have

tended towards parochialism and have often fought each

other over crumbs while the meat of the pie was doled

out

- -




elsewhere. Only in a few cases have the Boards coalesced
s
to defeatr measures of city-wide impcrtanca;;

In short, the efforts described, were not entirvely
seceesaful in bringing aoﬁmunity groups into the politi=
Qai process. This was due not to a 1ack.gf gffort but to
the wélative accessibilicy Of.%slititaliy critical resour-
ces,

RESOVURCE AVAILABILITY

In every attempt at ¢ommunity organization, organi-— |
zers find that theyv need certain resources to have any 1
hope of success, For example, the leadership of the Boed- j
ford-Stuyvesant Restoration Corporation {a CDC) concluded
that theyv keyv to many of the community's problems was the
cutflew of capital. Their goal became to attract capital

g -
into the community.

Capital was not the only resource vequired by these
grass-roots wmovements., Political legitimacy, technical
expertise, media coverage, to name but a few of these ro-
sources, were all bevond ihéir contrel. In their search

- for resources, community activists found that the most
likely benefactors would bhe government agencies; founda=-
tions; corporations and wealthy individuals--all components
of the aforementioned establishment networks that had also
been the primary roadblocks to commnﬁgfy determination and
participation. The support offered by these donors came
in the form of monetary grants; low and no-interest loans;

free office space and equipment; statutory delegations of

authority; and technical "assistance."” Ostensibly, these

resource grants were made available by donors to encourage

community participation., In practice, one finds that the

—




. donors could, if their interests were at stake, effesctfively
control the pavevicipation of these new groups by modifving
the terme of the benefaction.

Thé'ﬁﬂﬁ%ﬁﬁit§ Action Program set the pattern for with-
drawal or -m@d.if.icaﬁian of résaurces available to maverick
 groups. Section 202 of the Economic Opportunity Act manda-
ted that the lodal CAPs be "developed, conducted, and ad-
ministered with the maximum feasible participation® of
the community. Although this provision had been virtually
35
overlooked throughout the legislstive process, its im~
plementation did become a bone of contention between OEG,
the poor and their allies within their communities, and
the metropolitan establishment pefworks.
The Federal Office of Ecconomic Opportunity (OFEO) was
initially given a great deal of latitude in defining what
"maximum feasible participation” meant. At first, the agenc

"

cffered g liberal (if not radical) interpretstion, as

"
pot
i

lustrated by the first manual for local program adminisecra-
tors which noted that & "promising merhod” of implementieg

maximum feasible participation was "to¢ assist the poor in

developing autonowmous and sclf-managed organizations which
are competent to exert political interest on behsalf of

w30
their own self interest.” % companion program guide ex-

horted local administraters to involve the poor in all
#n

P
aspects of the progran,

5]

s

e

Needless to say, big city mavors, who had viewed the
program as a new scurce of Federal funds, were angered by
first, beinp bypassed in the distribution process; and,
as if to add salt to their wounds, find the money being

used to mobilize the poor against city hall and its estab~

_._g,.u.




lishment allies. Testifying before the House Comwmittee on Ed-
ucation and Labor, Wew York's Mayor, Robext F. Wagmner, sazid
that local governménts "should have the ultimate authority...
, 34
for the conduct and cperation of the antipoverty programn.”
Wagner was not aione., Preéssure from other Mavyors, local
politicians, and members of (ongress forced Q0EC to backpeddle
on "maximum feasible paviicipation.” In October, 1965, less
than a year aftver the publication of the cvontroversial Work-
book, OFO refused teo renew the funding of a wmilitant project
32
in Syracuse, New York, Later, the agency would redefine max-
imum feasible participation to mean the representation of the
poor on policy boards——setting aside, at first, one-third,and
33
then, one~fourth of the seats on the beards for the poor.
By early 1966, Agency head Sargent Shriver offered a new in-
terpretation of maximum feasible participation, stating,
There 18 no reguirement in this statute that a
person be foo pooT Lo serve on a Community Ac-
tion Cowmittee....You don't have Lo be poor to
fulfill the statute and we are not frying to
get peor people as such. 34
Congess would later legisiate to limit the power of the poor

and CAFs, The '"Green Amendment,” enacted in 1967, curbed the
authority of the locsl agencies and incressed local govern-—
ment control over the heretofore azutonowmous organizations. As

a result, the Community Action Programs, which hasd oence mobi-

lized the poor against Tthe agenits of the local established
networks, were now diverted towards concentrating on the less
35
politically-explosive issue of service deliverwy. With the
final withdrawal of Federal funds in 1974, CAPs grew more de-

pendent on the local governments they had once battled, leg-

ding Harrigan to conclude fhat “"CAAs now function more as an

w T




arm of ity hall rather t%gn 28 an independent polivical or-~
1)
ganization for the poor." Later Fedural programs, such as
"Model Cities" and the Housing and Comﬁunity Development Act
of 1974, did not contain provisions mandating maximum feasi~.
ble participation.
Financial support from foumdations has alao}?een linked

]

ta "good behavior'" on the part of the recipient. For exam-—

ple, the Ford Foundation, during the 1960s, underwrote a
small number of demonstration community school districts in
New York City. However, when the beoards went too far, chal-
lenging the Central Beoard of Educstion snd the teacher's un- |
ion, Ford pulled cut. While perhaps the most contreoversial .
incident, the case of foundations withdrawing support when
those they bankreoll challenged the status quo was not uncom-
mon.,

The aforementioned school 50&{& contreoversy did vesult
in the limited decentralization of the Hew York City public
school system. Unfortunately, adveocates of community ceontrol
were to he disappointed by the reésults of this transfer of
legitimacy from the Central Board to the neighborhood. Fan-
tint and Gittell point out that the local boards, under the
1969 statutes, lacked effective control over budget, person-

AH

nel, and programs. Furthermore, ﬁn gach of the school board
elections held, turnout has heen iéght and the boards have
been doeminated not by community activists opposged to the sta-
tus quo, but by individuals affiliared with local pelitical
clubhouses, religious organizations, the teacher's union, and
cther municipal unions. | Finally, it should be pointed ocut
that the decentralization law permits the Citywide Schools

Chancelloyr, uader-a number of circumstances, toe suspend the

-11=




local boards--~a power that the Chancelloxs have not overioo-
%G
xed.

Technical expertise is another resource that most commu-
nity groups have haﬁ.ie ohtain from ocutside sources. Sowme of
this help has come from corporations loaning personnel to the
community greoup. On other ocassions, groups have been requi-
red to hire "experts” selected by their benefactors. For ex-
ample, all prespective employees of one neighborhood commu~
nity development corporation were vequired Lo report to Mor-

gan Guaranty Trust where they were interviewed by bank staflf

fix

and then fingerprinted, Why? Bacause the bank was underwri-

ting the group and believed that they should select the admi-
) , 50
nistrafive a8taff of the program. From personal experience,
i

I can say that when I was hired as the editor of a Merchant &

Association newsletter in Brooklyn, I was hired not by the

Association, but by a staff member of Citibavnk whe, as "lia-
1 . i L § - : £ 1 e
gsien' to the asseociation, was also responsible for selecring

the stories that would appear in the newsletter (Hy the way,
in my time with this newsletter, I never met the Pyesident of

"the Association or any of the Board members).

Even when groups are permitted to select thedir stafif,

.

their hiring pool dees not often include people from within

the neighborheod., This is becaeuse many of the affected neigh-

borhoods lack the adminiestrators, lawy;rss planners, and

others needed to manage such groups. Cromwell and Merrill es-
timated that 350 to 7753 thousand new black managers would be
needed to give blacks ownership representative to their.perm

. I
centage of the population. Even where there has been commu—

nity-based management, Panarese points out that




Top managers...had to reach out beyond the

ghetto for technical assistance. The Watts

area managers reached back to major estab-

lished businesses where they had been pre-

viously employed or from where they had

received financial assistance...The estab-

lished businesses that made financial in-

vestments actually developed slight part-

nerships with GECs (In some instances, they

even participated in the selection of those

who would serve as founders of GECs). 42
Panarese then points out the obvious: that group managers are
faced with conflicting pressures; such as '"the demands of out-
side technical advisors and the more "political" demands ari-

43
sing from the community." Case and Hunnius take this further,

asking "Who controls the experts?"44 In many cases, the experts
end up running the show--with "community residents'" working as
hired hands (making them subservient to the managers and ex-—
perts they supposedly employ) in community-sponsored projects.
The examples cited are not isolated but are symptomatic
of a problem facing all community-based organizations. The
lack of resources makes them dependent——upon governments, cor-
porations, foundations, and technocrats, whose interests often
clash with those of the community.
THE CONSEQUENCES OF DEPENDENCY
The resource dependency of most community groups 1is a con-
crete problem that had confronted virtually every neighborhood
organization in its nascent stages. While agendas stressing
"community control" or other values may be developed internally,
obtaining the resources needed to make this agendas reality
usually requires groups to go outside their community. Selz-
nick finds that in such cases, groups may allow themselves to

be co-opted since '"individuals upon whom the group is depen-
P

dent for funds or other resources may insist upon and receive

._13_
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a share in the determination of policy.” This is important
since establishment agents, that. do poessess the needed resour-
ces, are pnot anxious to see these resources directed against
their interests.

In short, dependency reguires tﬁe modification of one's
agenda to meet the requirements lszid down by the benefacror.
In the case of gome community groups, it has meant scaling
down their goals on their own, or allowiug thelr doners to do
it for them. In a study of neighborhood organizations, Stephen
Weiégman found that, "In general, neighboerhood mobilizarion
strategies for social change faill toe reckon with the ocverwhel-

46
ming constraints imposed by the external urban environment.”
This environment containg the donors, and the resources, that
these groups depend upon,

S¢, to malntaln the.r rvesources, groups moderated their
objiectives. If not, they could meet a fate similar to QFQ pro-
grams in Syracuse, San Francisco, and Mississippi--programs
that mobilized the peor against government and business inter-
estae. In each case, terymination was threatened if these radi-~
cal activities did not cease. The choice became clear: modify
the agenda or face destructlion. In any event, the original
thrust of many groups was blunted, Demands for control were
transformed inte requests for "inpuit" inte the decision-making
process; program managswment was transformed ints progranm moni-—
toring; and maximum feasible participation became the receipt
of benefits~-benefits that could be turned on and off by the
powers that be,

CONCLUSIONS
The community control movement that began in the 1960s

-




was handicapped from the very beginning. This was because th
resources needed to make the movement's goals a reality were
beyond the control of the neighborhood activists. By turning,
in many casesg, to the established powers-—-those who had caused
thé ineguity in the first place-—community activists either
icst comntrol {as in the case of the New York school boards,
%here activists were defeated by better crganized groups),
gave up control (as in the aforementioned cases of personnel
selection by Morgan Bank and Citibank}, oy moderated their
agenda (for example, OEQ and the CAAs) in order to maintain
regsources. In any event, many of the original objectives of
the militant grouﬁ& of the 1960s were not fulfilled--either
through outright failure (as g result of a lack of réﬁaurces)
or due to moderation {to obtain and maintain resources).

The real winpners in the war for community control wevre
the elements of the metropelitan power structuves: governments
at the local level, corporations, foundatiocns, and non-profit
srganizations., These power centers were not only responsible
for many of the ills cited by the community activists, but asg
a result of their control over critical resources, were able
to regulate {(and win) many of the battles waged against them.
In the end, community control, maximum feasible participation,
and decentralizastion were carried out not asccording toe the
plans of the neighborhoeds, but implemented under the direction
0f the members of the metyopolitan establishment. By the late
19708, Norman and Susan Fainstein were able te write that
events had validated "the criticisms by radicals that it (com~

47

munity contrel)} is a moderate--a cooptive strategy."

What can be learned from the attempts at neighborhood oxr-

ganization during the 'sixties?
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First, that the activists

their objectives forced them

communitiecs. Often, they sought aid from government; the private-
secktor; and/or from the not-for-profit secror—-=-the very factions
that were often the targets of the neighborhood groups.

Sccond, that the establishment response to community control

forts was not sae
port Lthese cowmmunity efforfs
- PR b y By m doq e, - —
to control their directlion an

Eroups from becoming serious

Third, that the neighborhood movements not only lacked res

sources, but due to the zocisa

they were isolated from each

e

re

v
p

T

need to obhtain rosources to attain

tag seek assistance from cutside {heir

rion. Rather, by choosing to sup=~

the doners werc able, ecventually,

d Intensityv; thereby preventing fhes
threats to the status quo.
& 7

1 fragmentation of urban America,

ar. Therefore, groups could not

unite and/or pool resources and, =ventually, fight each other Loz

the crumbs offered by the 2st

The guestion then bhecomes

cead during the eightices a’tea

ties and seventies?"

First, for these movemconls to

must be willing teoe draw on &0

able within their communities.

aid may always he needed, bdut

resource dependency ¢hatibdead

/ The inability to utiliz

ablishment petwork,
. "How can neighborhood groups suc~

r many oL the derailments of the six-

he successful, neighborhoods
& extensive rTesources already avail-

49
Cranted, some scrt of external

it should be of a supplemental na-
¢ internal rvesources mesulted in the

tao the destruction of many of the

wmore radical groups of the 1960s and 1970s; and now, with substarn

tail reductions 1n Vederal sc
moderate groups have hit the
has been to regard "external

experfise, managors, orv polir

k3
- L

ctal programming, many of the more

50

dust, The mistake of these groups
a1d” {(whother it be money, technicav

ical leaders) as the primary source

6 -
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« of aid., Maximization of internal rvescurces could make groups less \
dependent and permit them to withstand attacks by external forces ~
something they cannot now do very well,

Another task facing the new community leaders is to forge & \
links with gsimilar movements in their cities and across the coun- i
rry. These groups must understand that the parcchiéligm {often e
couraged by the esteblishment networkjuseally associated with com-

munity mevements is not in their best interests. Neighborhoods are

i3] - : i i : : o, -
open systems;’ resources move in and are withdrawn and policies

affecting neighborhoods can be made hundred (if not thousands)
of miles away. It is in such an environment that communities can
be plaved off against one another as elements of the establishmesnt
scek to divide and conquer. To aveid this scenario, community
groups should form "networks” with like groups. This not only
helps them avoid the pitfalis of parcchialism, buf sets the stagz
far resocurce pooling and ccalition buiiding--both of which must
ake place to give the meovement any chance of succeeding . This
will not be easy. Many communitics still lack resouvrces {or the
ability te peol what they havel}. They will also be confronted by
'a hostile "external® euvironment~-government, corporations, founds -
tions, and others who will see these new organizations {especially
these who reject co-optation) as threats to the status guo. While
. these powesry centers can throw rremendous obstacles in the path of
any new moevement, the cause is by noe means hopeless.
Finally, if neighborhood activigegs are to have any real
impact they must enter two fields they have hevetofore avoided:
communications and partisan politics.
Moch is being written about the dewise of large metrepelitan

newspapers and the resuvltant offect on !

the public’s abiliry to

| ~17-




know. While the majer dailies have never done a good job of cove~

ring Ycommunities," Television does even less. While dewmonztra-

3

tions may get the community group some "film at eleven,” the kind

1
of basie ""news media' that neighborhoods need just to know what

is going on in their community 1is one venture that local groups

}
should é’”’”‘_ of

., One example, a number of citizens

groups in Western Queens have formed their own community news-
Péper that is distributed free throughout the neighborhood,

iIn addition to the standard “"bulletin board” type of material

‘hat 1s featurced in all local weeklies, this paper has already
published a number of avrticles on the growing "gentrification”
movement that promises to make Long Island City and Astoria the
Park Slope and Brooklyn Heaghte of the 1980¢. The paper is already
self-zupporting and should be a2 model for other groups.

Partisan polities i

mn

another virgin terrvritoury for local

groups, Traditionally, wmeighborhood sctivists have claimed to

[¢s]

pe MTapelitical since partisan acthivity would lead to divisive-
cess, In the long run, this has meant that groups, to presorvs
unity, have ignored the candidate selection and election processes
entirely. The unity they have achicved is at the expense of ma-
king substantial impact in the pelitical process., Only by run-

ning their own candidates {and throwing their suppori behind

friendly candidates in citvwide electiconeg) do community groups

i

a7

have any rveal kope of incrcasing inflience in the polity’ The
current ‘non-partisan’ stance has foreclosed activity in what
is potentisily the mest promising sphere of influence.

In short, community groups can succeed in the 1980s. How-
ever, to do so, will require them to become '"masters Qf.ﬁheir

own resourcest-taking controel, and maximizing, what they hawve .




Omly when this maximizaltion occurs, ecan "Community Control®
have the potential to become more than a faded, spray-painted

sign on the walls of urban political history.
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