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[. INTRODUCTION

The objectives of DEMATEL (Decision Making Trial and Evaluation Laboratory)

arovth in the Western World for the past 20 years has created a growing

concern about the future of our society.

A variety of critical problems of considerable complexity has emerged.

Among problems sharing a planetary dimension some have a world nature

and require analysis and solutions at world level ; others are widespread

and appear as "generalized", common to many areas of the world and requiring

locally adjusted solutions ; most seem to be somehow interrelated, by

nultidimensional channels, in a world "problematique" which conditions

the predicament of mankind.



Battelle, with its international and multidisciplinary research capa-

bilities, has underway a significant number of thrusts toward the cha] Tenaes

that this situation presents to human ingenuity and scientific endeavour.

These thrusts, for example, include the activities of the Human Affairs

Research Centers in Seattle, a Research Center for Applied Behavioral and

Social Sciences in Frankfurt, The Acadery for Conteriporary Problems

(with the Ohio State University) in Columbus, and a Science and Human

Affairs Program, within the framework of Battelle Ins ti tute’ while at the

level of the laboratories there are mission-oriented activities ‘in education,

health, urbanization, environmental problems, and so on.

Within this extensive Battelle effort, DEMATEL is being developed in the

belief that pioneering and appropriate use of scientific research methods

can improve understanding of the world problematique and can contribute to

identification of workable solutions at a global level.
——7batagloballevel
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The idea of the DEMATEL project arose from the determination to acquire

a better knowledge of the world society and its development. The latter

in particular raises many problems at the level of individual or collec-

tive perception. There are believed to be two main reasons for this

complexity.

The first is that the majority of individuals either knows of no purpose

for the world or society,oratleast does not agree on one. This can be

expressed in another way by saying that there is no universally accepted

ideal.

The second is the virtually infinite fragmentation of the world society.

As revealed explicitly in its laws or implicitly in its customs, each

fragment has particular goals reflecting more-or-less fundamental aspira-
tions. | The evolution of these fragments then has led to situations where

the goals have drifted apart and lost part of their content, if they have

not actually developed into conflicting situations.

The attainment of any goal depends on the solution of one or more problems,

To qualify as being of worldwide import, a problem must fulfil the

following conditions :

(i) its solution is necessary to one or more important goals

(ii) these goals must be of concern to a high proportion of the

human race.



It is difficult to acquire knowledge of the aims of human beings. For

this reason - and this constitutes the originality of the study - it

was decided to take the problems of which people are aware as the

starting-point of the search for a pattern(s) of goals. In other words,

milestones of DEMATEL are to :

analyze the problems of which groups or individuals are aware

investigate the perceived and factual relations between these

rob lems

find the pattern(s) of goals which fits that of the problems.

The results of such a program can serve as a basis for a reappraisal

of the goals and values of society in the light of new conditions, thus

stimulating a better focusing of research effort on the important problems,

To achieve this is one of the chief motivations of the research team. Once

this point has been reached, the team will orient its work towards

applying available techniques of modeling and simulation games to the

avaluation of possible solutions to the problems set.

In this respect, the setting up of a "DEcision MAking Trial and Evaluation

Laboratory" for the simulation of world action programs must be considered

as an ultimate objective and one of the possible concrete res ults of the

study. Such a laboratory could offer :



(1)

(i1)

facilities for carrying out simulation gaming exercises and

developing new methods of helping to find and evaluate

solutions

"brokerage" facilities, i.e. a place for the exchange of

experiences, models, information, etc.

The DEMATEL project was initiated at the end of 1971 under the Science

and Human Affairs Program of Battelle Institute.

During its first two years of operation it has been concentrated on three

major areas of research :

the study of the world problem structure ("problematique");

the development and adaptation of methodologies suitable to
the analysis of complex world problems (dealing mainly with

interactive man-model techniques .and methods to evaluate

qualitative and event-linked aspects of societal problems);

the review of existi ng studies, models and data sources

related to world problems.
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The present report deals only with the first results of the

study of the world problematique

In order to understand the relationships between problems, it

vas felt necessary to consult those who, in one way or another,

bear collective responsibility ( statesmen, leaders of opinion,

scientists, philosophers, artists ... ), and a procedure for

communicating with them was established ; it is described in

the next chapter of this Report No. 1.

The analytical tools developed in order to obtain an interpre-

tation of the different perceptions of the world problematique

are explained in Report No. 2, illustrated by some selected

examples. This report also describes methods for identifying

and analysing areas of agreement among groups of respondents’

perceptions, and methods for making comparisons of problem

structures.

Report No. 1 has been prepared by A. Gabus, chief investigator,
DEMATEL project, with the assistance of Dr. E. Fontela and
Dr. C. Velay, and other members of the DEMATEL team in Battelle-

aeneva.



[I COMMUNICATING WITH THOSE BEARING COLLECTIVE RESPONSIBILITY

A) A communication procedure

[f the need for a dialogue between influential persons and

the scientific and technical community has been recognized, ways

remain to be defined to ensure its meaningfulness to improve the

understanding of the World Problematique.

The DEMATEL team developed and tested a communication

procedure in 1972. This procedure was started to be implemented

in 1973. It has two main components :

(i) a document inviting influential persons to communicate their

thoughts in response to closed and open questions

(ii)an interview based on the analysis of the written answers

given under (i).

The document referred under (i) is to be compared with a

questionnaire with blanks for written comments. It was publis-

hed under the title WORLD PROBLEMS - AN INVITATION TO FURTHER

THOUGHT in January 1973.

"he preparation and the implementation of the whole

yrocedure is described hereafter

J) Preparationofthecommunication procedure

roblem selection and definition

Content analysis of texts such as President Nixon's Report

on the State of Union, Brejenev's declaration to the Annual



Meeting of the Soviet Trade Unions, Proceedings of the 1971 U.N.

Conference on Tariffs and Development, etc., enabled us to retain

60 topics considered by various authors and organizations as cri-

tical issues of worldwide concern. These issues had to be expres-

sed in terms of problems. It was therefore necessary to find a

definitionofthenotion "problem" compatible with the multidimen-

sional character of the selected topics. The retained definition

avidenced that :

the problems implicitly relate to a value system

an existing situation judged as unacceptable can be improved
(otherwise it is considered as a threat, but not a problem)

the perceived approaches to solving a problem are numerous
( at least for the world and generalized problems ).

It followed that the candidate problems had to be stated not

as goals to be attained but as unacceptable situations for which

there are numerous perceived solutions.

Later, by building up a first interaction matrix of the 60

candidate problems, it was possible to exclude from the list those

which were too general or too specific ( e.g. the inability of man

to adapt to rapid change, or the control of nuclear fusion for

energy generation ). A definition procedure was then developed

and applied to the problems remaining. It was decided that

definitions must : (1) contain only the key elements of the

problem ( in the interests of precision ), and (2) be sufficiently

broad so that respondents would not be repelled by too narrow a

view.

After definitions of the selected problems had been drawn up

and a second interaction matrix defined, a volume of definitions
for 48 problems was produced which condensed all the information

and efforts involved in this first round. The ist of these 48

problems is given below.



List of 48 selected problems

A OBSTACLES TO WORLD ORGANISATION

Inadequacy of the institutional organization of international society
The difficulty experienced by major powers in defining their interests and
responsibilities
The arms race

[nadequate regulation of use of the sea

B INFRINGEMENT OF THE RIGHTS OF NATIONS

Interference by foreign powers
Interference by multinational companies
Non-completion of decolonization

8
3
10

11
12
13

14
15
l6

17
18
LS

20
21
22
23

24

25

26

27
28
29
30

31
32
33
34

35

36
27
28
39
40

41
42

13
14
45

i6
17
48

” INEFFECTIVENESS OF INSTITUTIONS

Inability of institutions to adapt to external change
Political instability, particularly in the less-developed countries
Insufficient personal involvement in political and economic life

D DIFFICULTIES IN IMPROVING THE STANDARD OF LIVING OF RAPIDLY GROWING POPULATIONS

Disproportion between the active and inactive population
Maladaptation of urban concentrations to individual and collective needs
Poor use of available land

E THE CRISIS OF ADVANCED INDUSTRIAL SOCIETIES

Physical and mental illnesses characteristic of advanced industrial civilisation
Loss of the sense of personal security
Obstacles to fulfilment of non-material aspirations

® SOCIAL DISCRIMINATION

Racial discrimination
Recurring threats to the existence of minorities
Social discrimination based on sex

G THE USE OF VIOLENCE

Physical violence in political and social conflict
Infringements of fundamental personal freedoms
Increase in criminality and delinquency
dijacking and sabotage of aircraft

SHORTCOMINGS IN EDUCATION AND COMMUNICATION

Communication difficulties due to complexity and multiplicity of jargon
and languages
Intensification of political, economic and cultural propaganda in association
with the development of mass media
Insufficient education of children and adults for an active life

I'HE WEAKENING OF HUMAN MOTIVATIONS

Weakening of collective convictions ( social, religious, etc.)
Difficulties of social advancement
Acute disparities between living conditions and aspirations
Production, traffic and use of drugs

J DEGRADATION AND DISFIGUREMENT OF THE ENVIRONMENT

Lasting damage to vital properties of water
Damage ( including noise ) to the properties of the atmosphere
Damage to vital properties of the soil
Disfigurement of the environment : destruction of cultural monuments,
natural beauties, etc.
Attacks on man's genetic heritage

SHORTCOMINGS IN PRODUCTION AND TECHNOLOGY

Wastage and underemployment of human resources
Fundamental waste of material and financial resources
Exhaustion of non-renewable mineral and energy reserves
[Inadequate control of technological development
[Insufficient efforts to anticipate.theexhaustionofenergy reserves and to
produce less pollutant energy

L MONETARY INSTABILITY

Difficultyincheckinginflation
Crises in the international monetary system

M OBSTACLES TO INTERNATIONAL ECONOMIC RELATIONS

Lack of capital for aid to the less-developed countries
Low and fluctuating prices of exports from less-developed countries
Changes in the flow of international trade due to the establishment
of preferential areas

N FAILURE TO SATISFY THE BASIC NEEDS OF THE LESS-DEVELOPED COUNTRIES

Jndernutrition and malnutrition in the less-developed countries
indemic and epidemic disease in the less-developed countries
Housing shortages and deficiencies in less-developed countries
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c) Testing the communication procedure

Besides the volume of definitions mentioned above a draft

questionnaire was drawn up in 1972 in order to be tested among

a small number of respondents. Its aims were

(1)

(11)

to obtain the respondent's spontaneous classification of

the degree of gravity of the 48 problems proposed and

others added by him to the list ;

to invite the respondent to think out the links between

these problems ;

(iii) to convey his thinking, so that his perception of the

world problematique could be better grasped.

The test included seven respondents to this initial draft

questionnaire.

These first respondents found the draft questionnaire too

long but were sufficiently interested by the approach to overcome

this difficulty.

Their main critical remarks were the following

(1) the presentation was "boring" because of the repetitive

character of the questions ; this explains probably the
fact that only two social scientists were able

to provideanon-stop set of answers ;

(ii) a great ambiguity remained as to the dynamics of the

response ( is problem x likely to influence problem y

"now" or "in the future" ? )



(iii) a pilot respondent noted that in some cases the relation

between two problems could be of opposite sign ( an

increase of ocean pollution (+) could contribute to the

creation of new world institutions and therefore to the

reduction of the problem created by their inadequacy (-) )

(iv)

(v)

(vi)

other respondents added other problems to the list when they

were answering the first part of the questionnaire which was

dealing with the importance of the problems. However,in the

process of answering the questionnaire they became better

used to the definitions and abandoned their initial idea

that these were additional problems in the same definitional

space ; they probably understood that either the topics that
they were proposing were already covered in the definitions

or that they were at a different level of abstraction :

some respondents rejected the existence of some of the 48

problems proposed ; they were not fully consistent with

this rejection and used these rejected problems sometimes

in the interaction matrix :

some respondents found great difficulties in answering a

section of the questionnaire which was dealing with the
interaction of themes, due to its high level of abstraction.

Two pilot respondents were interviewed after analysis of

their answers to the draft questionnaire. The interviews lasted

about three hours.

The pilot respondents were first confronted with the results

of the analysis made of their answers to the questionnaire and

they recognized that the presentation corresponded quite closely
to their views of the world problematique. The discussion then
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followed the detail of this previous analysis. Notes of the

comments were written down. The interviewers tried as much as

possible to avoid to introduce personal opinions, and tried to

use the numerical analysis of the questionnaire as a neutral

pase for discussion.

Both respondents indicated at a later date that the

questionnaire and interview procedure had been valuable for

their own understanding of the problematique. They were deli-

vered a small report.

1) Changes in the communication procedure introduced as a

result of the comments and criticisms received during the

pilot test

The main changes introduced in 1973 deal with the simplifi-

cation of the questionnaire part of the procedure :

(1) the general opinion that having two separate booklets for

‘Definitions" and "Questionnaire" was too complicated lead

to a reformed single document ;

(ii) the considerable confusion created by the word Questionnaire,
with its well known survey research connotations, was

reduced by giving to this single booklet the following title:

NORLD PROBLEMS ~- AN INVITATION TO FURTHER THOUGHT, a title

much better adapted to the fundamental objective of the

JEMATEL project ;

(ii1) each problem's definition was incorporated near to the

questions relative to this problem ; in order to reduce

the bias introduced by the authors of the initial
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definition when giving their interpretation of the field of

antecedents and consequents of each problem, this definition

section was reduced to its intrinsic content ;

(iv) some definitions were modified for semantic reasons and, as

planned, the earlier English draft translations were reviewed

and substantially modified by expert linguists ;

{(v) the respondent was given the possibility of immediately

rejecting the problem if he did not conceive its

existence :

(vi) the notions of gravity and urgency were separated

(vii) the section of the draft questionnaire which was dealing

with the interaction of themes was suppressed ;

(viii)the relations were expressed in positive terms ( will
solution of problem x contribute to solution of problem y )

and not on negative terms ( will increase of problem x

aggravate problem y ), following in this way a more frequent

thinking pattern ;

(ix)

(x)

the layout of the interaction sections relative to each

problem was modified, introducing a graphical representa-

tion using arrows, and a maximum of seven interactions was

explicitly suggested . sufficient blank space was left
for additional interactions and other comments ;

no answer was found to certain technical problems raised
during the preliminary phase, in particular those of

interactions with opposite sign, and those of the dynamics
of the interactions ; ‘the respondent was made aware of
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these difficulties before receiving the questionnaire. It

was suggested to him to use the "comments" sections whenever

he found these conflicts, and the interviews tried later to

put additional focus into them.

A specimen sheet of the revised questionnaire is shown next

page.



HOW T O FILL IN T HE FORM ?

- a specimen answer



.EFT-HAND PAGE

lenomination of —~
the problem

5 Interference by foreign powers

lefinttion
\ A foreign state uses its power to influence the economic, social, cultural or

Foreign policy of another state.

States are most exposed to foreign interference when their social cohesion is

weak, when their economic development depends on external aid, and when they are

situated in the zone of influence of a great power. In order to promote their own

interests, countries attempt to influence the policies of others. This may be done

JY supporting or undermining governments, or by bringing pressure to bear.

D) Do you consider that interference by some countries in the affairs of others is a

real problem ? [dyes [Jno ( if not, please pass on to the next problem, p. 6 )

Character
_. (See Recommendation 5)

[f so, 1s it mainly an authentic world problem ?

a generalized problem ?

neither 2?

How serious is it for the future of mankind ;

not very serious [1]

fairly serious [2]
serious &gt;
very serious [4]

How urgent is it to find a solution to this problem :

not very urgent

fairly urgent

argent [31
7ery urgent A

Seriousness
(See Recommendation 5)

Urgency
(See Recommendation 5)

Further comment :

. For example as regards the time available for attempting a solution )
Nn . .

 Th wblow ww me of He tourhet To efue
. \!

{imee the mene posdeaisn of pouen always Create GOcamp teadpn— bo— Laealoba=ol?I&lt;«LtCeOnO Fo othe Aand . ut alo
0p . / 2 7
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ames he dah fied inn damtea em.

v
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RIGHT-HAND PAGE

! Analysis of problem 5

® The renunciation by the great powers of interference in the affairs of

other countries could contribute(directly |:

code

page
JE5

Links
(See Recommen-
tation 6)

to providing a better definition by the great
oowers of their interests and responsibilities

to giving political independence to colonies
3till in existence

to reducing political instability in less-developed
countries

to increasing individual involvement in political
and economic life

to limiting recourse to physical violence in
conflicts

ro limiting the abusive use of mass media

Uegree
ofinfluence

g =
3

z 5 &amp; 2
Ye [3]

— = = &gt;

1 2 4

C)1

| 3

1 l

. 105

I /

1

including those which you added to the
list of 48 (Recommendation 3)

’
eo other problems the solution of which is facilitated by alleviation

of this one

; Hineats to evislewce of minorities
’ ey AM Y L 3f LU aX J eeclond

0.- ALCP AY X ponts AD Poss — dane
Couvdirea

Put a cross in the above circles in cases where you consider that the problems are

lavourably and PIRECTLYJinfluenced by an alleviation of the present problem 5.

Next indicate the degree of influence that this problem 5 has on those vou have

~hosen.

©) Please give any comment you may wish to add concerning your analysis

he. pap ble nen dere one acute Ele

A O . TT

C aoat Lm yn bank t “Mm Q deems
wl La 2X boat Ly Q peat To ? cea td La a me oY



i)

e) Implementation of the final survey

candidate_respondents

At the beginning of 1973 a plan was established with a view

to obtain participation from 50-80 influential persons within a

wide range of schools of thought and cultures.

For this purpose the world was divided into 11 geographical
cael)areas covering developed and less-developed countries ’.

In each of these areas, two major countries were selected,

the other countries being been included in a "rest of the world"

jroup.

.n each of the 23 groups finally retained, three main types
of persons were selected, i.e.

decision makers in government and public administration ;

opinion makers in politics, business, trade unions, etc. |,

other influential persons in science, art, religion, etc.

Participation

Table 1 shows that 65 prominent persons classified according
to these categories and groups have accepted to participate by

mid-June 1973. To date ( Sept. 1973 ) 40% of the persons who

accepted have returned their completed questionnaire. They
originate from all the continents, but so far mainly from North
America, France, and Japan. They pertain to the main categories

considered : ministers of State, political leaders, presidents
or executive secretary of trade-unions, recognized scientists,

I) North America, Western Europe, other westernized countries,
Soviet Union, China, other socialist countries, North Africa,
Black Africa, South America, LDC's in Asia, Japan.
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Acceptance

On the basis of the so far received completed questionnaires

a cleavage between two attitudes appears. Part of the respondents

consider the completion as an interesting duty towards the

intellectual community, while the others are enthusiastic. The

position of the latter group is usually expressed by their
numerous written comments. There is a consensus for recognizing

that completing the document is a rewarding exercise.

F) Preliminary results of the survey in process

Researched information .

Most of the proposed or implemented solutions to the

contemporary problems are fragmentary, mainly because societal
problems are closely interrelated. If then solutions are to be

found for sets of problems, it seems appropriate

(i) to identify such sets of problems

(ii) to understand better their intrinsic structure and the

interrelations between the sets :

(iii) to know better how contemporary issues defined in terms

of world or generalized problems may develop when one wants

to transform unacceptable states of affairs into accepta-

ble situations.

Aims_oftheanalysis
The DEMATEL survey may help to attain these goals by better

identifying :



Table 1

STATUS OF THE PARTICIPATION TO THE DEMATEL SURVEY ON WORLD PROBLEMS by mid-June 1973

( most prominent persons only '!

GOVERNMENT

AND

PUBLIC

ADMINIS-

TRATION

POLITICS,

BUSINESS,

TRADE-

UNIONS

SCIENCE,

ART,

RELIGION

Main

Countries

yigited

Position

Minister of Finance

Minister of Economic Affairs

Minister or Secretary of the Plan

Minister of Education

Minister of State

Ex-Minister of Foreign Affairs

Ex-Minister of Finance

Ex-Minister of the Plan

Ex~Minister of Agriculture

Assistant or deleguate to the
Prime Minister

Special Advisor to the Prime Minister

Ambassador

General

President of public bank

Executive Secretary

Ex-Director of a statistical office

Director of international organiza-
tions

tmember of many governmental committees

Party leader of the majority

Senator

Brain trust of prominent party of
the opposition

President of big economic associa-
tions

Bank Chairman

President General Director

Director of public service

President of Trade Union

Scientific director of national or
international organizations

Norldknown futurologist

Norldknown economist

Editorialist

Music composer

Scientific oriented monk

Influent bishop

Professor

DEVELOPED COUNTRIES

North Western South
America |Europe 1 Japan [Asia

LESS-DEVELOPED COUNTRIES

TT
Black South

i Africa America

North

Africa

4
rg»9 10

France (Japan

(Germa-

ry,scaly]Switzer-

land)

i

Indone~ |Egypt
sia Algeria
Thailand
India

Jnited
States

Canada

nNigerie
Ivory

| Coast

Brazil
(1 count |
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(i)

(1%)

the objectives set up by influential persons for the world

as a whole or a part of it ( e.g.,developed countries versus

less-developed ones ) ;

the key problems to be solved better for achieving the

‘ntended objectives, ‘some of which constitute privileged

action fields for the respondents :

(iii) the meaningful relations for

the definitionofsub-systemsinthethoughtprocess
of the respondents

a better knowledge of the functioning_ofsociety.

Identification of objectives, key problems, and selected
relations are based on three types of results :

(4) a classification of problems according to their degree

of gravity and urgency as well as their predominant

character ( world or generalized ) ;

(ii) a hierarchy of problems according to their interrelations

and the intensity of such interrelations ;

(iii) graphs showing the hierarchy and interrelations.

[wo distinct types of results must be considered

(i) the perception analysis of a given influential person
( individual analysis ) ;

(ii) the identification and the comparison of the perception

of different groups of persons ( consensus and disagreement

analysis ).



18

The two types of analysis are conducted along rather

similar lines.

3 Analysis procedure

In most cases the number of interrelations established by a

respondent is very large, and many are cycled in one or several

sub-systems. Consequently, a perfect directed graph or "digraph"

cannot usually be produced. For this reason, various reductionist

methods are used for analysing respondent's answers.

The analyst must turn round the mass of data to grasp the

essential ; the sculpture's admirer is in a similar situation if

he wants to appreciate a statue in its entirety.

For understanding the articulations of the respondent's

thoughts, the analyst is obliged in addition to enter the system

through the most convenient avenues.

Consequently there is no universal procedure for applying

the various methods described in the second report in this series.

Perceptions of the World Problematique, Report No 2, Analytical
Methods. Realizing the potential hazards of introducing biases,
each analyst of the DEMATEL team has therefor2 developed his own

skill in using these various tools. At present, the various approa-
ches show a tendency to converge. Hereafter are described the

usual steps for attaining the objectives mentioned in the previous
section.

These steps are illustrated by reference to the information

derived from respondent 105 which is reproduced on Table 2 and

Table 3.

Report No. 2 describes a variety of methods of analysis of

respondents’ answers which are used in the manner described below.

The reader interested in the definition and content of these methods

is invited to follow both reports in parallel from this point.
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Overall structure
Inspection of the list where the respondent has mentioned

the 10 major problems gives a first idea of his interests. Cultu-

ral issues in contemporary societies ( 16,21,24,27,34 ), the techno-

political transformation of the most advanced ones ( 39,4,8 ) and

the development of the poorer nations through a better remuneration

of their exports ( 44 ) are among the major problems of serious

concern for respondent 105 ( see Table 2 ).

»

The rejected problems (-) which are reported on the first

column of this list are warning signals of the possible distance

between the views of the respondent and those implicitly contained

in the initial problem definitions. In other cases, problems added

by the respondent to the proposed list also help in the identifi-

cation process of the respondent's major interests. Inspection of

the matrix of the direct relations between problems gives a first

idea of the orientation and the intricacy of the respondent's

thought. The most influencing problems appear in reading the rows

most influenced ones in reading the column, ( see for example row

ls 16, 18 and column 14, 15, 22 of 105's matrix on Table 3 ).

Similar rows and columns indicate themes grouping similar problems

({ e.g. rows 17 and 18 = discrimination ). These themes considered

as autonomous problem areas will eventually make easier the cons-

truction of the digraph by reducing the number of interrelations or

by excluding evident cycles.

Inspection of the matrix of indirect relations and of the

matrix of indirect links and loops ( matrix C and diagram on page
30 in Report No. 2 ) may complete the idea of the overall struc-

ture. The cycled problems 14,15,22,30,35 constitute an area of
convergence indicative of 105's concern about the attacks to

individuals in advanced societies.
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List of 48 sclected problems 105

 AR OBSTACLES TO WORLD ORGANISATION

Inadequacy of the institutional organization of international society
The difficulty experienced by major powers in defining their interests and
responsibilities
The arms race

[nadequate regulation of use of the sea

8 INFRINGEMENT OF THE RIGHTS OF NATIONS

Interference by foreign powers
[Interference by multinational companies
Non-completion of decolonization

c INEFFECTIVENESS OF INSTITUTIONS
Inability of institutions to adapt to external change
Political instability, particularly in the less-developed countries
[Insufficient personal involvement in political and economic life

D DIFFICULTIES IN IMPROVING THE STANDARD OF LIVING OF RAPIDLY GROWING POPULATIONS

Disproportion between the active and inactive population
Maladaptation of urban concentrations to individual and collective needs
Poor use of available land

E THE CRISIS OF ADVANCED INDUSTRIAL SOCIETIES

Physical and mental illnesses characteristic of advanced industrial civilisation
Loss of the sense of personal security
Obstacles to fulfilment of non-material aspirations

? SOCIAL DISCRIMINATION .

Racial discrimination
Recurring threats to the existence of minorities
Social discrimination based on sex

GC THE USE OF VIOLENCE

Physical violence in political and social conflict
Infringements of fundamental personal freedoms
increase in criminality and delinquency
Hijacking and sabotage of aircraft

H SHORTCOMINGS IN EDUCATION AND COMMUNICATION

Communication difficulties due to complexity and multiplicity of jargon
and languages
Intensification of political, economic and cultural propaganda in association
with the development of mass media
rnsufficient education of children and adults for an active life

THE WEAKENING OF HUMAN MOTIVATIONS

Weakening of collective convictions ( social, religious, etc.)
Difficulties of social advancement
hcute disparities between living conditions and aspirations
Production, traffic and use of drugs

DEGRADATION AND DISFIGUREMENT OF THE ENVIRONMENT

Lasting damage to vital properties of water
damage ( including noise )} to the properties of the atmosphere
damage to vital properties of the soil
Disfigurement of the environment : destruction of cultural monuments,
natural beauties, etc.
Attacks on man's genetic heritage

SHORTCOMINGS IN PRODUCTION AND TECHNOLOGYK

Vastage and underemployment of human resources
‘undamental waste of material and financial resources

‘xhaustion of non-renewable mineral and energy reserves
‘nadequate control of technological development
[nsufficient efforts to anticipate. the exhaustion of energy reserves and to
produce less pollutant energy

[, . MONETARY INSTABILITY

difficulty in checking inflation
rises in the international monetary system

M OBSTACLES TO INTERNATIONAL ECONOMIC RELATIONS

Lack of capital for aid to the less-developed countries
ow and fluctuating prices of exports from less-developed countries
"hanges in the flow of international trade due to the establishment
Of prererential areds

N FAILURE TO SATISFY THE BASIC NEEDS OF THE LESS-DEVELOPED COUNTRIES

Indernutrition and malnutrition in the less-developed countries
'ndemic and epidemic disease in the less-developed countries
iousing shortages and deficiencies in less~developed countries
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ii) Objectives_andkeyproblems
Two hierarchies based on the direct matrix indicate the

most influencing and the most influenced problems. For the strongly

connected matrices, the hierarchies based on the dire~* + indirect

matrix are probably more indicative.

These two hierarchies are completed by a third one ranking

the problems according the total of the received and dispatched

influences ( intensity of a problem ).

These three hierarchies may be used for positioning the

problems according to their dispatcher or receiver character and

their intensity in partitioning space in the following manner :

Weakest
intensity ts

Strongest
intensity ETRE

Weakest
intensity

IR

Most influenc

MAIN DIS

Predominant!

dredominant

ing problems =

PATCHERS

y dispatchers

J receivers

MAIN REqeIVERS =
Most influenced problems

Weakest : .

intensity ”-
Strongest
intensity

—_

- . - Weakest

intensity

A11 problems can be placed according to these coordinates.

( See Fig. 1 positioning 105's problems according to these
principles ).
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However those with the weakest intensities are often

discarded for simplification purpose. Moreover some of them

are regrouped because

two of them constitute a loop ( e.g., for 105, minorities

(18) influence race (17) and (17) influences (18) ; same

with (21) ;

two or several of them constitute a single theme or a very

similar problem ( 17 + 18 + 21 = human rights )

a set of problems pertains to the same problematique

( e.g. all the problems related to less-developed countries

or the protection of man's material living conditions,

atc. ).

The so placed problems give a first indication of:

(i) the objectives the respondent considers to be retained

for improving the situation of mankind ( problems with

the highest intensity at the bottom and in the middle

of the chart ; for 105 a physically and mentally healthier

individual (14) more in peace with himself ( relation 27 -

15 ) and being less aggressed in his security ( relations
12-15, 20-15, 22-15 ) = see Fig. 2 showing the problems

of higher intensity and their strongest interrelations with

a degree of influence of 4 and 3 ).
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(ii) key problems for which the respondent considers that

better answers should be given for attaining the identified

objectives ( problems with the highest intensity at the
top and in the middle of the chart ; for 105, more respect

of human rights ( 17,18,21 ) - see Fig. 2 )

— I~
Nother possible action &lt;rSadi

Sn

2k
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Key problems may be too general or too closely linked with

human nature for offering action fields. The latter may be

searched at a weaker intensity grade or at a lower level. Further

analysis .and the follow-up interview are usually required for

identifying such action fields.

111)  Qverall digraph
By indicating the strongest direct and indirect relations

between the problems mapped according to the principles presented
in the above section, one obtains a first digraph. It is an

imperfect one because problems and relations of weaker intensity

have been discarded. The overall digraph may still be too complex

{ see Fig. 3 ). Further analysis may then be applied for iden-

tifying sub-systems.

iv) Geodetic cycles
The matrix of the shortest-length cycles and their exhaustive

listing helps to identify sub=systems. The shortest cycles often
describe technical aspects of a set of relations ( e.g. insuf-

ficient capital in LDC's leads ‘to underemployment which in turn

aggravate malnutrition, health, etc. and.so contribute to politi-

cal instability ; political instability is perceived as a cause

to the lack of capital in LDC's, and so on ). They may give

Further light on the views of the respondent about the functioning

of society ( see the diagram of Constitutent 2 on page 37 of Report

No 2 ; disparities among nations (29) hinder the cooperation within

the international organisations (1) which are unable to obtain a

better remuneration for LDC's exports, the latter being considered
as a main source of the same disparities (29).

When such cycles involve key problems of high intensity,
they may give some indications on: the school of thought of the

respondent.
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For example, a cycle including key problems related to abuse

of mass-media, institutions, personal involvment in political and

economic life may indicate that the respondent attributes much

responsibility to the functioning of the democratic system in

its present form for the dissatisfaction with the contemporary

state of affairs of the world.

Complementary digraphs_and general patterns
The analysis of the geodetic cycles and the indirect rela-

tions may lead to the design of complementary digraphs portraying

sub-systems or to redesign the overall digraph for pinpointing

the main thought features of a respondent or a group of respon-

dents,

Some patterns emerge from the various digraphs so far

produced. Several connected or unconnected key problems may

lead to one or two objectives ( Fig. A and B ) or conversly one

on two key problems are commanding many connected or unconnected
problems ( Fig. C and D ). Unconnected problems at the bottom

» 0.

A 8
3 0. J.

C D
%
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of the graph may not then be considered as objectives. They often

are technical aspects or symptoms of major problems at a higher

level of influence. -In such a case the main objectives may be

found at the top of the graph.

Individual reports

On the basis of the previously described analysis and

designed graphs a report is produced to the attention of the

respondent. It is presented in such a form that it encourages

him to react.

3)

At the same time, the report is written with the idea of

preparing questions for the follow-up interview. It usually
covers three main items

overall structure and guiding thought

objectives of the respondent

key problems.

This format facilitates comparisons. Extensive use is made of the

nritten comments of the respondents for quotations highlighting

his thought.

These pre-interview reports are then completed with notes

of the interviews presented using separate pages for each problem

or relation dealt with during the interview.

The notes ordered by.problems and relations will be used

for illustrating the numerical analyses of the comparisons. These

analyses and notes form the synthesis report.
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3) Technical support to the synthesis of the survey

A permanent file and a large matrix register all the

answers given by the respondents.

The file is organized in such a way that all the answers

"ven by the respondents can be easily consulted.]

For each problem, the file indicates its possible rejection

as a real problem, its world or generalized character, its gravity

and its urgency. For each relation, a listing of intensities is

given for direct and indirect relations.

Table 4 shows a list of the most frequently rejected problems

and an extensive example of the added ones.

The giant matrix indicates by the code number of the
respondent whether or not he has identified a relation. It helps

the analyst to elaborate working assumptions. For example, it

appears at the present stage of the survey that respondents from

highly industrialized nations are less inclined than the others

to see the weakening of collective convictions ( religious, social,

etc. ) (27) as a major factor contributing to the generalized

sense of the loss of security (15) which is indeed characteristic

of the advanced industrial societies.

Interview reports and written comments classified by problems
and relations constitute a very rich file of qualitative remarks

on the nature of each relation. Extracts are shown under Table 5.

This information is completed by documents_on_the_factual
relations ( scientific papers, newspapers clips, etc. ). Abstracts
of non-published papers are produced on an experimental basis

( see Table 6 ).
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Information _on_endeavourssimilartoDEMATELiscollected.
It covers methodological papers on the approach to complex

societal problems.

The survey file, the permanent matrix, the qualitative

comments, the documents on the factual relations, and the

information on similar efforts constitute a start for a World

Problematique Library.

November 30, 1973
3004-23/AG/EF/ch
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PROBLEMS FREQUENTLY DISCARDED BY RESPONDENTS

Most frequently ( 40% )

Changes in the flow of international trade due to the establishment of
preferential areas

Hijacking and sabotage of aircraft
Difficulties of social advancement

Frequently ( 25% )
Communication difficulties due to complexity and multiplicity of
jargon and languages
Attacks on man's genetic heritage

Inadequate control of technological development
The difficulty experienced by major powers in defining their
interests and responsibilities

Disproportion between the active and inactive population
Poor use of available land :

Social discrimination based on sex

Intensification of political, economic and cultural propaganda
in association with the development of mass media

(45)
(23)
(28)

(24)
(35)
(39)

(2)
(11)
(13)
(19)

125)

PROBLEMS ADDED BY RESPONDENTS

Lack of a sense of solidarity and social communion

Integration of cultural systems
Monopolistic tendencies |

To giving man back his dignity

Difficulties to establish responsibility systems
Weakening of a sense of effort

High rates of population growth

Weakening of human ties between parents and children

Difficulties of education for infants at home

Increasing need of care for aged people

Inadequate information systems
tack of political ethic ’

Lack of integration of the natural and social sciences
Establishment of a rule of law among nations
To make LDC's to solve their own problems

Norld consciousness i

Excessive reliance on scientific thought in developed countries

Institutional dependence and hierarchical organisation

Quality of life
International security and peace °°

Rigidity in structural adjustment of production and employment
Labour rights |

Lack of purpose of education
More democratic power structure of international society

Lack of individual balance

Local armed conflicts

The growing evidence that mankind's current activities are beginning
to modify global climatic conditions in an adverse manner

World shortage of food supply

¥StatusbyNovember1973(03-1293.
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Extracts of Interview Reports

Problem 6 Respondent 113

Multinationals have a double character. On the one hand, they are still closely linked with their

mother countries and are instruments of the latter. On the other hand, they play an independent role in

achieving their own objectives.

It may be expected that this independent role is going to increase. Moreover, the share of the

United States in the origin of multinational companies is going to decrease. Thus the increasing indepen-

dent role of the latter and their internationally widerspread origin will contribute to deprive the super-

powers of their leadership.

The resulting increased power of the multinational has to be balanced. Countermeasures taken by the

developing countries ( e.g. OPEC for fixing oil prices ) show that a counter power is building up in a

Jositive sense.

Problem 9 Respondent 17°

Political stability is viewed as the most important factor for achieving better living conditions

at a world level,

The present power structure may well be an hindrance to the pursuit of the 124's main goal of a

better use of human resources. However this power structure may be improved without disorder.

Political disorder is a source of human alienation which constitutes a central theme for 124.

Balanced relations of man with his human and natural environment is 124's main aspiration which justifies

the place of political stability among the most desirable goals for the world at large.

Problem 15 Respondent 111

The loss of a sense of personal security is mainly the expression of the ills of our contemporary

societies. Stability is not so much viewed as a remedy. Rather a feeling for more psychological and

material security may be expected to be achieved through a new social impetus which would strengthen

collective convictions and activate personal involvement.

Problem 15 Respondent 113

113 puts more emphasis on the psychological aspects of personal security than on the material

ones

A special feature of insecurity in advanced societies is the feeling of an "invisible power"

watching and manipulating individuals with®the help of computer ‘technology and other advanced communication

techniques.

Rapid economic development is another source of insecurity for large segments of population which

are not keeping pace with it and are left apart, socially and economically ( e.g. through inflation ).
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J ~4,

FAVIEY W.H.
FAC

How can there be secured food for all in this and the next

zentury.
Lecture given at the Nordie Conference (NORRZWNAKONFERENSEN)
(Stavanger, Norway. 16 April 1971) 21 p. tables.

Stresses that to link the population problem primarily to food
supplies is a mistake.

Considers the world being threatened by ecological damage, rising
numbers of un- and under-employed, pressure of agricultural
population, growing costs of education, such difficulties being
able to lead to political break down.

Gives five models of demographic evolution in India. Suggests
a transfer of GDP from DC's to LDC's.

3 L972

GANTZEL K.J.
The armament dynamics in the East-West conflict : an arms race.

Presented at the 9th European Conference of the Peace Research
Society in Rotterdam, Aug. 29-31 1972. 37 p.

After reviewing the different motivations to promote an armament
policy, the author groups them in two main categories : the
foreign induced armament policy and the self induced one. He
concludes that armament dynamic and armament policy is a combi-
nation of internal and external factors. He then presents a
nistorical sketch of East-West armament dynamics, breaking the
period 1945-1970 in 5 sub-periods. The armament spendings are
analyzed for each of the sub-periods and arguments are presented
to explain the changes. Foreign induced and self-induced motiva-
tions vary .in degree .according to the sub-period considered.
Technical innovations as well as political events have influ-
enced the reactions which are responsible for these variations.

Interesting analysis/good presentation of events/valuable
bibliography.
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Perceptions of the World Problematique
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Report No 2

Analytical Methods

[. INTRODUCTION

The objectives of DEMATEL (Decision Making Trial and Evaluation Laboratory)

Growth in the Western World for the past 20 years has created a growing

concern about the future of our society.

A variety of critical problems of considerable complexity has emerged.

Among problems sharing a planetary dimension some have a world nature

and require analysis and solutions at world level; others are widespread

and appear as "generalized", common to many areas of the world and requiring

locally adjusted solutions; most seem to be somehow interrelated, by

multidimensional channels, in a world "problematique" which conditions

the predicament of mankind.



Battelle, with its international and multidisciplinary research capa-

bilities, has underway a significant number of thrusts toward the challenges

that this situation presents to human ingenuity and scientific endeavour.

These thrusts, for example, include the activities of the Human Affairs

Research Centers in Seattle, a Research Center for Applied Behavioral and

Social Sciences in Frankfurt. The Academy for Contemporary Problems

(with the Ohio State University) in Columbus, and a Science and Human

Affairs Program, within the framework of Battelle Insti tute, while at the

level of the laboratories there are mission-oriented activities in education,

health, urbanization, environmental problems, and so on.

Within this extensive Battelle effort, DEMATEL is being developed in the

belief that pioneering and appropriate use of scientific research methods

can improve understanding of the world problematique and can contribute to

identification of workable solutions at a global level.

DEVIAISL OBJECTIVES
TO HELP FiND BETTER
SOLUTIONS TO WORLD 8
GENERALIZED PROBLEMS

[ 1
TO TEST PRCPOSED ~ TO OFFER
TECHNIQUES 8 "BROKERAGE"
ACTIONS BY SIMULATION FACILITIES FOR

| SIMULATION
TO CONDUCT ‘

SIMULATION
EXERCISES

 Sy

S55 TO SELECT amin
mine SIMULATION (in
CEETAREAS TER en meer
CEEEEERRNIED YS DEVELOP

470 IMPROVE | I ;

ZunpersTANDING OF © IN :
‘PROBLEM STRUCTURE: METHODS = =

I ee Le

"0 REVIEW &amp;
ADAPT EXISTING
ODELS

TO REVIEW
DATA SOURCES

x A Battelle-funded set of research programs, consisting of specific research
projects, conferences, publications, and appointments.



The idea of the DEMATEL project arose from the determination to acquire

a better knowledge of the world society and its development. The latter

in particular raises many problems at the level of individual or collec-

tive perception. There are believed to be two main reasons for this

complexity.

The first is that the majority of individuals either knows of no purpose

for the world or society, or at least does not agree on one. This can be

expressed in another way by saying that there is no universally accepted

ideal.

The second is the virtually infinite fragmentation of the world society.

As revealed explicitly in its laws or implicitly in its customs, each

fragment has particular goals reflecting more-or-less fundamental aspira-

tions. The evolution of these fragments then has led to situations where

the goals have drifted apart and lost part of their content, if they have

not actually developed into conflicting situations.

The attainment of any goal depends on the solution of one or more problems.

To qualify as being of worldwide import, a problem must fulfil the

Following conditions :

(i)

(11)

its solution is necessary to one or more important goals

these goals must be of concern to a high proportion of the

auman race.



It is difficult to acquire knowledge of the aims of human beings. For

this reason - and this constitutes the originality of the study - it

was decided to take the problems of which people are aware as the

starting-point of the search for a pattern(s) of goals. In other words,

milestones of DEMATEL are to :

analyze the problems of which groups or individuals are aware

investigate the perceived and factual relations between these

prob lems

Find the pattern(s) of goals which fits that of the problems.

The results of such a program can serve as a basis for a reappraisal

of the goals and values of society in the light of new conditions, thus

stimulating a better focusing of research effort on the important problems.

To achieve this is one of the chief motivations of the research team, Once

this point has been reached, the team will orient its work towards

applying available techniques of modeling and simulation games to the

avaluation of possible solutions to the problems set.

In this respect, the setting up of a "DEcision MAking Trial and Evaluation

Laboratory” for the simulation of world action programs must be considered

as ‘an ultimate objective and one of the possible concrete results of the

study. Such a laboratory could offer :.
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(1)

141)

facilities for carrying out simulation gaming exercises and

developing new methods of helping to find and evaluate

solutions

"brokerage" facilities, i.e. a place for the exchange of

axperiences, models, information, etc.

The DEMATEL project was initiated at the end of 1971 under the Science

and Human Affairs Program of Battelle Institute.

During its first two years of operation it has been concentrated on three

major areas of research :

he study of the world problem structure (“problematique");

the development and adaptation of methodologies suitable to

the analysis of complex world problems (dealing mainly with

interactive man~model techniques and methods to evaluate

qualitative and event-linked aspects of societal problems);

the review of existing studies, models and data sources

related to world problems.
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The present report deals only with the first results of the study

of the world problematique

In order to understand the relationship between problems it was felt

necessary to consult those who, in one way or another, bear collective

responsabi 1 ty (statesmen, leaders of opinion, scientists, philosophers,

artists ...) and a procedure for communicating with them was established

and described in Report No 1.

The analytical tools developed in order to obtain an interpretation of

the different perceptions of the world problematique are explained in

the next section of this report. Section III describes methods for

identifying and analysing areas of agreement among groups of respondents’

perceptions and methods for making comparisons of problem structures.

Report No 2 has been prepared by Dr. E. Fontela, Project Director of

DEMATEL. The author benefited of advices received from Prof. Richard

Stone and Dr. J. Warfield and from A. Gabus and A. Duval. J.M. Feissel

has elaborated all the computer programmes used.



MATRIX NOTATION

Small letters designate vectors or scalars. Vectors are always written

in column form so that a row-vector is written as the transpose of a

column vector.

Capital letters designate matrices. For a matrix of mx n (m rows,

n columns), the following abbreviated notation has been adopted :

A mi = T9280 43
| 1 =

= || al
J 2 1,240e04N

The sign ' is the symbol used for transposition of a vector or

matrix.

The sign ~ denotes a diagonal matrix where the diagonal elements for

a matrix a are those of the vector a and the remaining elements are

eros.

i and i always denote the unit matrix and the unit vector, respectively.
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[I.. ANALYTICAL TOOLS FOR THE STUDY OF INDIVIDUAL PERCEPTIONS OF

THE WORLD PROBLEMATIQUE

The presentation of the analytical tools for the study of individual

perceptions of the World Problematique will be illustrated with data

derived from one respondent, 105.

a) The Direct Matrix (Xx)

The answers to the questions included in the document "World problems :

an invitation to further thought" provide information concerning the

relations among problems perceived by each respondent.

Respondents are given a number of problems and are asked to indicate

the direct influence that they believe each problem to exert on each of

the others according to a scale running by integers from 0 to 4.

The answers of each respondent can be arranged in a matrix, x say, of

order equal to the number of problems. The typical element in this

natrix, Kix say, indicates the direct influence that the respondent

believes problem Jj to exert on problem k : if “a =0, jis
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believed to exert no direct influence on k ; and if Xs =4, J is

believed to exert the strongest possible direct influence on kK.

In the direct matrix of 105 (table 1), for instance, at the intersection
*

of row 10 and column 8, the element X10.8 = 4 indicates that the
, |

respondent has expressed that the insufficient personal involvment in

political and economic life (10) exerts the strongest possible direct

influence on the inability of institutions to adapt to external change (8).

or, in positive terms, that greater personal participation is required

to improve the ability of institutions to adapt to change.

The usual direct matrices have a dimension of 48 x 48 corresponding to

. (1)
the initial problem's Tist; when problems were added by the respondent,

the dimensions were increased accordingly.

b) The Direct / Indirect Matrix (X (I-X)7')

The respondents are requested to indicate only direct links. Empirical

observation suggests that there are transitive properties in the system

(1) The list of the 48 problems is reproduced in Annex 5, at the last page
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Table 1 : Matrix of direct relations X respondent 105
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of World Problems such that most problems are indirectly interrelated

v J=~-

[n the directed graph represented here, problem a influences directly

only problems b and c; indirectly, it also affects first d, e and f

and, secondly, g, h and i

In a matrix notation, the direct links (ab, ac, bd, be, cf, dg, eh, ei, fi)

are recorded on a binary matrix: A

C

&gt;

»

- -

\

0

a
.3

the first order indirect links (ad, ae, af, bg, bh, bi, ci) in the

square of this matrix : AZ
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od D - d

{

e

1

f g

! #
: z

-

!

ad

-

 1

and the second order indirect links (ag, ah, ai,) in the next power
of the matrix : a3

J I}

i 1 . Y
to

using in this process matrix multiplications by which the element in

the jth row and kth column of JX: is the sum of the product of

each element in the jth row of A with the corresponding element of

its kth column.

It seems reasonable to assume for the system of world problems that, in

a configuration like the one described above, the influence exerted by

problem a on problem h will be smaller than the one that it exerts on

problem e, and again smaller than the one exerted on problem b.

We can obtain a process compatible with this assumption without dis-

torting the respondents pattern of responses, by multiplying each element
* *

of X by the reciprocal of the largest row sum of X

4
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and by defining elements of a matrix X° as been the sum of the

products of each element in the ith row of X with the corresponding

element of the jth column of X (and so on for the following powers of X).

This definitional assumption was required by the fact that the respondents

were asked to give their own evaluation of direct effects only.

It assumes a continuous decrease of the indirect effects of problems along

the chains, and therefore guaranties convergent solutions to matrix in-

version. This being so, the infinite series of direct and indirect

effects

Goxe, x3, xt LLL.

there XZ —&gt; C when 8 —»

fo
\} ~

Sag

nas a finite sum given by the expression

ale
- £ (1 - x)! "

-

x
-

where X is the normalized matrix defined in (4), I dis the unit matrix

and (I - x)! the inverse matrix of (I - X)
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This expression measures the direct and indirect effects of the problems

as implied by the answers of the respondent, under the assumptions

described above.

[f the indirect effects are to be traced round by round it is necessary

only to raise X to successively higher powers. The sum of the first ¥X

terms of X(I - X)™V is (I -X9) X (I-X).

A simple numerical example may make it easier to follow what has been

said above.

Suppose that there are three problems and that

"0 1

2 0 3

3 0 0

6)

The largest row sum of (6) is 5 (row 1 or 2) and so &amp; = 0.2 Accordingly

0 0.2 0.8

0.4 0 0.6

0.6 0 0

(7)



' 5

(1 -x)""
 2.713 0.543

2.062 1.411
1.628 0.326

-

2.500

2.500 |
2.500 |

(3)

approximately,

Xx (1-x)]

r

1.713 0.543 2.500
2.062 0.411 2.500

1.628 0.326 1.500 |
(2)

*

A graphical presentation of matrix X

—(r-
3

/

Ol
and of the normalized matrix  nN

©)

(1)

-
7

 -»

Al

&gt;
w J

0G
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and a component of X (I - x)”, for instance, the value of the link

from 1 to 3 is the limit to the sum :

on X * 1—3

on Xe © 1—2-—3

(1 2—1-&gt;3 2 x 4x.8=.064

ta 8 x .6x.8 = .384

(1-2—&gt;1-2—=3) : .2x.4x.2x.6 = .0096

j—233—]—2—3¢ : .8x .6 x .2x.6 = ,0576

—2-3-1—3) : .2x.6x.6x.8 = .0576

therefore on X the element X1,3 © .8

Sn x2 the element Xp.3 = 12

the element X1,3 © .448

on x? the element Xy3= . 1152

and so on to x® with a total sum of 2.5

[n this particular example the great number of loops and cycles

jenerates a large number of indirect effects. The example described

on (1), (2) and (3) contained no loops or cycles and therefore its

development had a finite answer A, AZ, A3
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In the case of respondent 105 the direct and indirect matrix is

reproduced below (Table 2) after been normalized along a scale of

0 to 9 by giving the value of 9 to the largestelement on X (I - x)~]

In annex are reproduced both the direct matrix (annex 1) normalized

by the reciprocal of the largest row sum, ( » = 1/18) and the

direct + indirect matrix X (I - x)! (annex 2)

Below are given the equivalents between the tables in annex 1 and 2

and tables 1 and 2 in the text, respectively.

X (I -%X)"" nom. too

211

158

105

053

280 - .315

245 - .280 8

210 - .245 = 7

175 = .210 2 6

)



rable 2 : Matrix of direct and indirect relations X (I - x)" normalized to 9 respondent 105
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¢) The Indirect Matrix (X8 (I - x)"

If the matrix of direct effects is subtracted from the matrix of

direct and indirecteffects,ameasurement of indirect effects is

obtained. The mathematical expression of the matrix of indirect

affect is derived from equation {5) by premultiplying by X :

r  Vv y = x2 (1 - Ra (10)

Continuing the example developed on equations (6), (7), (8) and (9)

above, the expression for the matrix of indirect effects becomes

 (1 =x)!

-
 1.715 0.343 1.700

1.662 0.413 1.900

1.028 0.326 1.500

~

(1

and the graphical presentation for the indirect effects only

J  3

0.4 CR

-

0
Or

 +

7,00 5“

BE
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For respondent 105, the indirect matrix is given in annex 3. As will

be seen later, the perception of the World Problematiquebyrespondent105

contains only a small number of interactions, loops and cycles (1) , and

therefore indirect effects are relatively small. Table 3 presents a

simplified version of the indirect matrix of 105 in which the

values have been made equivalent to those in the direct matrix on

Table 1, by defining :

value of indirect effect

0 to 0.025 (around 0)

0.026 to 0.085 (around 0.053)

0.086 to 0.130 (around 0.105)

0.131 to 0.185 (around 0.158)

direct equivalent

 24

(1) For definitions see point e) below



Table 3 : Matrix of indirect relations G (I - X)~! transformed to equivalents of direct intensities, for respondent 105
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d) Hierarchies

By providing a matrix of interrelations, the respondent is delivering

an oriented graph, generally very complex due to the large number of

problems and interactions considered and to the existence of many loops

and cycles. Knowledge about the order in which problems influence

other problems or are influenced by them, can improve the understanding

of the structure. This knowledge can be obtained by computing the row

and column sums of the direct, direct-indirect, and indirect matrices.

In the simple numerical example developed previously in (6), (7), (8),

(9) and (11), this computation gives the following results ;

or the normalized matrix of direct links

row sum : Xi = {1.0 1.0 0.6}
*

column sum : X' i = $1.0 0.2 1.4 }

(12)
(13)

‘or the direct - indirect matrix

: 1.row sum : X (I -X) "i = {4.768 4.975 4.4543 (1:

column sum : (I - x')"! Xi = {5.406 1.282 6.500] (1

* column vector shown as row vector



3

for the indirect matrix :

 v2 -1. *cow sum: X° (I-X)7 i = {3.758 3.975 2.858} (16)
b= 21, *

column sum: (I-X) X* i = {4.405 1.083 5.100} (17)

[t appears from these results that if only the direct links are retained,

soth 1 and 2 are the more influencing problems and 3 the most influenced

problem. The inclusion in the analysis of indirect links helps in this

particular case to further clarify the positi oning on top of the hierarchy

of RT » by identifying the greater importance of problem 2.

Fhe hierarchy, in the special terminology adopted here, gives the ordering

of the problems, éither by their influencing capacity over others or by the

degree by which they are influenced by them.

In the above example both hierarchies coincide, 2 being at the same time

the most influencing and the least influenced and 3 the least influencing

and the more influenced.

|4 column vector shown as row vector
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In graphical form, this conclusion is presented in the following way,

with only direct links being shown :

2
For respondent 105, tables 4, 5 and 6 show both types of hierarchies, as

well as a hierarchy derived from the sum of both rows and columns, | for

all three matrices of direct, direct-indirect and indirect relations,

respectively. An inspection of these tables will show for instance

that some problems are typically "dispachers" (strongly influencing others)

like problem 18, and are therefore on top of a hierarchy of influences,

and others are typically "receivers" (strongly influenced by others),

like problems 15 and 14, and are therefore at the bottom of the said

hierarchy



Table 4 : Orders derived from the sum of the rows, the sum of the columns and the sum of both rows and
columns for the normalized matrix of direct links, X, for respondent 105
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Table 5 : Orders derived from the sum of the rows, the sum of the_columns and the sum of both rows and columns
for the matrix of direct and indirect links, X (I - X)~1, for respondent 105
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Table 6 : Orders derived from the sum of the rows, the 3um of the columns and the sum of both rows and columns
for the matrixofindirectlinks, X2 (I - X)~!, for respondent 105
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e) Matrix partioning

The analysis of the matrix of direct-indirect links (x (I - X) " shows

that in many cases there is an influence of a problem i on a problem

together with and influence of the same problem J on problem i.

If both links are also found in the direct matrix X, we say that there

is a loop between problem 1 an problem Jj; if one of the links is

indirect, we say that there is a cycle connecting problem i and problem j.

If all the cells of the matrix X(I - X)~ containing a relation are given

a value of 1, and all the empty cells a value of 0, a binary matrix B

is obtained.

By adding to B its transpose B' we obtain a matrix C. Using both B

and C a matrix C can be constructed in which the elements are :

Ci; = 0 if no link exists between i and J (b. = bs = 0)

C43 = 1 if problem 1 influences problem j, but
problem Jj does not influence problem i (by ;=1 3 b, 5 = 0)

if problems i and Jj are interrelated in

a cycle (C5; = 2)

Table 7 reproduces the matrix C for respondent 105



rable 7 : Matrix C showing links (1) and loops (2) for respondent 105
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By inspection of matrix C it appears that five groups of problems

are in different connected interactive cycles, the rest of the problems

being antecedents or consequents to these cycles, which are the

following :

1, 29, 44;

3 16, 17, 18, 20, 21, 34, 37, 39 :

8, 10, 25

14, 15, 22, 23, 30 35

Al. 42

Further examination of the connections between these cycles shows the

following orientation

-~

[ 8, 10, 25 \ 129, 44)

(a 42)

3,16, 17,18"

20, 21, 34 )
\ 37,39 /

\ —Et

;

(14, 15, 22, 23, 30,35)
Ne
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The matrix of respondent 105 can therefore be partitioned into these

groups of problems or "constituents" between which there are no

feed-backs. J Warfield in "Binary matrices in system modeling”, 1973,

has shown the premutational procedure required to make this matrix

bloc-diagonal.

f) Cycles

Further analysis of the "geodetic cycles" (shortest cycle connecting

two problems) included in the constituents of a partitioned matrix

can clarify the functioning of the structure of problems perceived

oy the respondent.

The method used to derive geodetic cycles is described by J. Warfield

in "Theory of cycles IV, Geodetic cycles" and can be summarized as

follows :

5 * -

transform the original matrix X into a binary matrix X

in which the existence of a relation is noted by 1 and its

absence by 0 ;
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use Boolean powers of X to compute a distance matrix G

indicating in its elements 93 the minimum number of

steps required to relate problem i to problem j ; for

instance, a 1 in the G matrix will indicate a direct

link between two problems

compute the circumference (length) of geodetic cycles by

adding FP to its counterpart 9i 4 » When both are non

zero elements of G ;

further compute the sequence for each geodetic cycle using

matrix G in order to identify each step.

For respondent 105 table 8 reproduces the binary matrix X and

table 9 the G matrix derived from it.



Table 8 : Binary matrix for direct relations among problems, for respondent 105
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Table 9 : “Distance matrix G indicating the minimum number of steps from one problem to another, for respondent 105
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Table 10 : Geodetic cycles, circumferences and sequences, for respondent 105

NG 1 BBUCLE DE

N8 2 BEUCLE DE

N8 3 BBUCLE DE

\@ + BBUCLE DE

N@ 3 BOUCLE OE

N8 &amp; BOUCLE DE

N87 BBUCLE OE

N@ 8 BOUCLE DE

N8 9 BSUCLE CE

NG 10 BBUCLE DE

N@ 11 BBUCLE DE

N® 12 BSUCLE DE

N8 13 EBUCLE DE

NO 14 BOBUCLE DE

N@ 15 BSUCLE DE

N93 16 BOUCLE DE

NG 17 BBUCLE DE

NB 18 BOUCLE DE

NS 19 BBUCLE pE

NB 20 BBUCLE DE

NG 21 BBUCLE DE

N8 22 BOUCLE DE

N8 23 BEUCZLE DE

N8 24 BBUCLE DE

N§ 25 BBUCLE DE

NB 26 BBUCILE DE

N§ 27 BBUCLE DE

NG 28 BBUCLE DE

N8 29 BBUCLE DE

N8 30 BBUCLE DE

2 NOEUDS ( 10 8)

2 NSEUDS ( 15 14)

5 NBEUDS ( 16 3)

5 NOEUDS ( 17 3)

4 NBEUDS ( 17 16)

5 NSEUDS ( 18 3)

3 NBEUDS ( 18 16)

2 NBEUDS ( 18 17)

5 NBEUDS ( 20 3)

5 NBEUDS ( 29 16)

3 NBEUDS ( 20 17)

3 NBEUDS ( 20 18)

5 NBEUDS ( 21 3)

3 NBEUDS ( 21 16)

2 NBEUDS ( 21 17)

2 NBEUDS ( 21 18)

2 NEEUDS ¢ 21 20)

% NBEUDS ( 22 14)

2 NBEUDS ( 22 15)

5 NBEUDS ( 23 14)

3 NBEUSS ( 23 15)

3 NBEUDS ( 23 22)

» NBEUDS ( 25 8)

2 NBEUDS ( 25 10)

3 NBEUBS ( 29 1)

2 NBEUDS ( 30 14)

3 NBEUDS ( 30 15)

3 NBEUDS ( 30 22)

% NBEUDS ( 30 23)

8 NBEUDS ( 34% 3)

{10 8 10

{5S 14 15

16 17 20 - 3 39 16

17 20 3 39 16 17

17 18 34 16 17

18 20 3 39 16 18

18 34% 16 18

18 17 18

20 3 39 16 17 20

20 3 39 16 17 20

20 2% 17 20

20 21 18 20

21 20 3 39 16 17 2;

21 18 34 16 17 21

21 17 21

Pt 18 21

21 20 21

22 15 14 15 z2

22 15 22

23 15 14 15 22 23

23 15 22 23

23 15 22 23

25 10 8 10 25

25 10 25

29 1 44 29

30 14% 30

30 14 15 30

30 22 15 30

30 22 23 15 30

3% 16 17 20 3 3% is 5

A
J



\® 31 BOUSLE DE

N® 32 BSUCLE DE

N6 33 BBUCLE DE

NS 34 BBUCLE DE

NS 35 BEUCLE DE

\§ 36 BBUCLE DE

\6 37 BBUCLE DE

NS 38 BSUCLE DE

\® 39 EBUCLE DE

NO 40 BBUCLE DE

N8 41 BSUCLE DE

NG 42 BBUCLE DE

\® 43 BBUCLE DE

\8 44 BBUCLE DE

\@ 45 BOUCLE DE

N® 46 BEUCLE DE

NS 47 BBUCLE DE

NS 48 BBUCLE DE

NS 49 BBUCLE DE

N8 50 EBBUCLE DE

\8 51 BBUCLE DE

NS 52 BOUCLE DE

NS 53 BSUCLE DE

NG 54 BOUCLE DE

N® S55 BOUCLE DE

\8 56 BOUCLE DE

N@ 57 BSUCLE DE

Ng 58 BBUCLE DE

3 NOEUDS ( 34 16)

4 NBEUDS ( 34 17)

3 NBEUDS ( 34 18)

5 NBEUDS ( 3% 20)

5 NBEUDS ( 34 21)

2 NOEUDS ( 35 14)

4 NEEUDS ( 35 15)

5 NBEUDS ( 35 22)

7 NBEUDS ( 35 23)

% NBEUDS ( 35 30)

3 NBEUDS ( 37 3)

6 NBEUDS ( 37 16)

6 NBEUDS ( 37 17)

6 NBEUDS ( 37 18)

6 NSEUDS ( 37 20)

7 NBEUDS ( 37 21)

9 NBEUDS ( 37 34)

2 NBEUDS ( 39 3)

5 NBEUDS ( 39 16)

5 NBEUDS ( 35 17)

5 NBEUDS ( 39 18)

5 NBEUDS ( 39 20)

6 NBEUDS ( 39 21)

8 NBEUDS ( 39 34)

2 NBEUDS ( 39 37)

2 NBEUDS ( 42 41)

3 NBEUDS ( 44 1)

3 NBEUDS ( 44 29)

3% 16 18 34

3B 16 17 18 34

3% 16 18 34

3% 16 17 20 21 18 34

3 16 17 21 18 34

35 14 35

35 1% 15 14 35

35 14 15 22 15 14 35

35 14% 15 22 23 15 14 35

35 1% 30 14 35

37 39 3 37

37 39 16 17 20 3 37

37 39 16 17 20 3 37

37 39 16 18 20 3 37

37 39 16 17 20 3 37

37 39 16 17 21 20 3 37

37 39 16 18 34 16 17 20 3

39 3 39

39 16 17 20 3 39

39-16 17 20 3 3%

39 16 18 20 3 39

39 16 17 20 3 39

39 16 17 21 20 3 39

39 16 18 34% 16 17 20

39 37 39

42 41 42

54 29

44 29 1 44

37

44%

ad
-
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Table 10 reproduces the geodetic cycles identified and therefore

allows for a clearer understanding of the constituents described

above

constituent 1 : 8, 10, 25
VeTYa

8 10¢ 25

loops 1, 23, 24

Constituent 2 : 1, 29, 44

cycles 25, 57, 58
v_ ~

29 =&gt;» 1 —44

Constituent 3 : 41, 42

Constituent 4

oop 56

: 3, 16, 17, 18, 20

21, 34, 37, 39

cycles 4, 5, 6, 7, 8, 9, 10, 11

42 = 41

12, 13, 14, 15, 16, 17, 30, 31, 32

33, 34, 35, 42, 43, 44, 45, 46, 47

A8, 49, 50, 51, 52, 53, 54, 55

37

Ne
39— 16 =

*1

L———

 -—
.

a
"18
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Constituent 5 : 14, 15, 22, 23, 30, 35

cycles 2, 18, 19, 20, 21, 22

26, 27, 28, 29, 36, 37, 38, 39, 40

30 —

|
14 &amp;=

=
ay

%¥

35

At this point, it becomes possible to combine the study of hierarchies

which gives the positioning of the different problems in the overall

directed graph of the respondent and the study of cycles within a

given sub-system (constituent). The hierarchies give an ordered

statement of each of the problems of the | sub-system in relation to

the total system and therefore help to identify the internal

functioning of the cycles.



39

As an example, we can see for the problems in constituent 4 above that

in the hierarchy of influences on table 5 they are ordered with the

following values

 Ppor

4

17

6, 34

20

39

3

-

2.1

1.6

1.5

1.3

1.2

1.1

0.7

0.5

This suggests therefore that a representation of this sub-system which

respects the hierarchichal structure can be the following

 nr

2.1

2.0

1.9

1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

1.0

0.9

0.8

0.7

0.6

0.5
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ITI. ANALYTICAL TOOLS FOR COMPARISONS OF INDIVIDUAL PERCEPTIONS OF

THE WORLD PROBLEMATIQUE

The presentation of the analytical tools for comparisons of individual

perceptions of the World Problematique will be illustrated with data

derived from 12 respondents numbered : 003, 004, 006, 104, 105, 107,

108, 109, 110, 111, 112 and 113. It is important to note that the

first three on this list answered to the draft questionnaire and the

rest of them to the final documents "The World Problematique, an

invitation to further thought"; thus, apparent differences between the

results of the first three and those of the others may be directly due

to the different characteristics of the two questionnaires, not problem

berceptions.

a) The average matrix (HM)

From any group of direct matrices of respondents it is possible to derive

an average matrix M; each element m, 4 of this average matrix will be

in this case the mean of the same elements in the different direct

matrices of the respondents.

_ YT Xs kM (k)
n.)

lyee.kyeeon respondents (18)
lyeoedeeeedeeses 48 problems

The average matrix computed in this way, for the 12 respondents selected,

is shown in annex 4; it contains 275 elements equal or greater than 1, of

which 51 equal or greater than 2, 12 equal or greater than 2.5 and 2 equal

FO



Table II : Average matrix of 12 respondents, normalized to 4, matrix M
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Table II shows this information normalized in a scale of 0 to 4,

by multiplying each element of H by 4 times the reciprocal of the

highest mg (in the example this reciprocal is 1/3 ), and rounding

the result to the closest integer. The matrix so deri ved, matrix M,

is presented in a similar way than an initial respondent's matrix and

can therefore be submitted to the same analytical process (computation

of normalized direct, direct-indirect and indirect matrices, hierarchies,

cycles, ...

The correspondence between m, ; and m, 4 (an element of M) is given

helow

m
+ 4

less than 0.4

from 0.4 to 1.15

from 1.15 to 1.9

from 1.9 to 2.625

2.625 and over

—
—

.

“wr

}

?

be

As the process of normalization described distorts the initial informa-

tion, it has been felt useful to present in Table 12 the same average

matrix M with its elements ms rounded to the closest integer.



fable 12 : Average matrix of 12 respondents, rounded to closest integrers

J

&gt;
2 2
 2
?

l » 2221

J

5 -

2
1 oo oo

 vy oe 2°

-
5

]

)

»

3

r-

»

-

-

* 0

a e

*

£
°

ee:

B

Pr

A

J

®

&amp;

-

o -

bh

;

|

»

’

1
3
)

1 Ay

»

»

n
-

3

i

»

»

)

2

Lo
N

Le
&gt; 2a

) »

i
»

\

| 2oe

»

- a

&gt;

De
{

31
|

FF 2
J

- “nN



14

b) The directed graph of consensus

Inspection of the results of the application of the analytical methods

developed in part II of this report to the normalized average matrix M

show a system of an extreme complexity. All the 48 problems are in a

single cycle as shown in table 13. In a way, this result confirms

the need for the individual analysis and the development of major

studies aiming at a clarification of the World Problematique. Further

inspection of the original average matrix shows however certain elements

of consensus among the 12 respondents.

Below are listed the relations showing the highest averages .

’ average of 2.5 or more
Sa

41 to 42
44 to ol

3 to 37

12 to 14

14 to 15

17 to 18

20 to 21

37 to 38

43 to 36

6 tu 47

average equal to 3

and 18 to 17

The intellectual content of these relations of very great importance is

discussed in Report No i.



rable 13 : Matrix showing links (1) and cycles (2) for the average matrix of 12 respondents
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rable 14 Binary matrix for relations 2 2 in the average matrix of -12 respondents
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ii : average of 2.0 or more

The 51 relations with an average of 2.0 or more have been arranged in

a binary matrix with 1 indicating those relations and 0 being

alements with no relations or averages lower than 2. This matrix is

shown on table 14. It so happens that the system so described is

perfectly hierarchical and its levels can be identified using the

procedure described by J. Warfield in "Binary matrices in system

modelling", Battelle 1973.

he application of this procedure gives the following results

Disconnected problems : 7, 11, 23, 24, 27, 35, 45, 48

Disconnected relations : 8 to 10 and 41 to 42

First level : 2, 6

Second level : 1, 5

Third level : 20

rourth level : 3, 13, 39

Fifth level : 37

Sixth level : 12, 38, 40

Seventh level: 4, 17, 18, 30, 32, 43, 44, 46
Eighth level : 14, 19, 21, 22, 26, 29, 31, 33, 36

Ninth level : 9, 15, 16, 25, 28, 34, 47,
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The directed graph obtained by the introduction of the links existing

hetween these levels is reproduced below.

A similar directed graph is reproduced in Report No 1 but this time

replacing the positioning given by the levels, by the positioning given

by the hierarchies derived from the normalized matrix M. In this

Report No 1 is also given an interpretation of interesting parts of

the system so described.



GRAPH. |. LEVELS AND RELATIONS OF THE DIRECTED GRAPH OF [12 RESPONDENTS
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c) Statistical comparisons of the assessments of respondents

In section II of this Report we have seen how to calculate the

implications of the answers made by a single respondent and embodied

in x". We may now wish to compare the assessment of two respondents,

r and s say. If we can ignore the fact that, in general, A # Ae

(A being the reciprocal of the largest row sum used for normalization

as described in II a, above) it would seem reasonable to do this

comparison in terms of distance measures.

The general measure of distance adopted is the square root of the sum

of the squared differences between each element of the matrices compared

divided by the total number of elements in the matrices, 2

rG
ad
ad

yu; ir) ~ Ys) )2
2

[| 3)

[t is possible to compute the distances between direct matrices or
*

petween direct / indirect matrices; U; 4 will be elements of X or

of (X(I - x)! respectively.



5]

The results of the computations of distances 8s for the direct
 %*

natrices X of the 12 selected respondents is given below in table 15.

The distance between two respondents, like 109 and 112, is found at the

intersection of the row and column corresponding to these respondents

(in this example, row 112 and column 109, distance 0.9959).

fable 15 : Distances between the direct matrices of 12 respondents

303 004 706

n3 9091 .9689  .U65"

n2 .9703 1.0362  .0054

Im 9642 1.0217 3.0553

110 9350  .9604  .9515

109 9865 1.0110  .0462

108 8638 .9624  .9716

107 909: L714 Llu

105 8888 .9426  .9723

104 9497  .9858 9660

206 9181

04.7792

104

860

.6255

.9266

7717

9474

7410

.5291

.6475%

105

e030

A153:

.8975

.6850

.6357

107

9. 2

7725

9644

7211

108

-nar

Fu

7e3,

.7304

8470

109

8892

9959

.8824

.8907

ni

"066 .8297

.8315 .8577

.8770

112

.8486

113
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It is interesting to notice that the three respondents who used the

initial draft questionnaire (003, 004 and 006) are consistently the

nost distant from all the others, a result which is most probably due

to the changes in the presentation introduced after the first pilot

tests (see Report No 1).

It is possible to represent these measurements of relative distances

in a graphic form in which each respondent is represented by a point

and the distance between two puints corresponds to the distance measured

previously.

[n order to do so, we suppose that the position of a respondent r in

this graphic is given by two coordinates x. and y_. These coordinates

Will be the result of the following optimization problem

JY [1 I. y 1 2Eo em) vy -v.)°

with constraints 2&gt; x5 = a

ry? = }

(13)

(20)

(21)

This is a problem of eigen values and the solutions Xps ¥,. are the

aigen vectors of the nutri] showing the lowest eigen values.
rs



R3

The eigen vectors with lowest eigen values, for the distances among

the 12 respondents shown on table 15, are

respondent
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and the graphical representation on the following page portrays this

information.

Computations of distances from the average matrices to the matrices of

cach respondent have also been made with the methods described previously.
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Annex 3 :

ROA NR

RA NR 2

A NR 3

A NR 4

PW NR §

A NR 6

RBA NR 7

RA NR 8

RGA NR 9

RGA NR 10

REN NR 11

84 NR 12

Matrix of indirect relations X° (I - X)~!, for respondent 105
(rows : influencing problems; columns : influenced problems)
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RBA NR 28

ROA NR 29

RBA NR 30

ROGAN NR 31%

IGW NR 32

ROW NR 33

RBA NR 34

28  BD

«000 » 000 «000 +000 «000 «000 + 000

+000
» 000

+003
+000
+000

+000 «000
«009 «300
e004 «001
«000 «000
+0014 «500

«000
+006
+0090
+001
2000

«000
» 004%

+012
» 001

+000

«COO
v007
» 000

Jools}
 +» 000

+000
1002
»002
000
»y O00

+000
+000
«074
» 000

»O00

+000 «011 +009
025 «C00 043
YC 027 +020
«000 +000 049
+003 «000 +000

» 000 +000

*105 G23
«023 +000
e034 +000
+000 «000

»00O0
»088
+005
«002
«000

«DDO

«000
«000
e012
«000
» O00

+000 +001 +000
«001 +000 2066

«071 013 +009
+000 +000 «007
«000 «000 «000

«000
+038
+000
«011
«00D

+000
+001
«C00
+000
+000

«000
2031
«000
+000
e000

»OD0

» 000

000
»O001
v003
0NP

+006
001
«017
+000
»O14

2012
»000
 eo 00%
«000
+011

»017
2017
+000
+003
+ 006

» 000

«007
» 000

» 005

 2» DOO

»CO0
» 001

2000
«000
+ 000

e000
2000
+000
«+003
2000

«000
»000
000
000
000

«000
200
«002
e000
O00

+000
«000
«009
«000
2000

+502
»O04
«000
+000
O00

» 000

»019
+000
» 009

A0N0D

+ C00

1000
+000
» 000

elsle)

«Q00
« 000

«000
«000
 es (XN)

000
»Q00
» 003

»000
000

«000
»033
e020
«000
«000

+000
+000
004%
+000
» 000

+020
066
 » 000

+001
+ 0N0

+000
e045
» 000

» 010

+ 00D

+ COO

045
»000
000
Yelolo)

» 000

2007
+000
«000
» ODD

»000
»000
»002
»000
~OD0

«000
1025
+020
«000
“000

«000
«000
e004
+300
YO 00

* 000

+078
+000
«e001
 + 00ND

+000
»072
+000
+046
2 NN

» 000

»033
»000
» 000

(3030)

» 000

» 005

» 000

» 000

s INDY

» 000

» 000

» 002

+000
+ 000

+000
+029
«017
+000
2000

«000
 + O00

»003
» 000
a NOD

»000
*057
Jejele]
+023
+00

» 000

«038
+000
»009
~00D

»000
»038
+000
»000
O00

» 000

e006
«000
+ 000

 a O00

»000 000 +001 +000 » 000
» 000 001 2200 104 2106
2012 «094% e017 » 000 2000
» 000 «000 «000 «007 +050
+000 * 000 «200 +000 «000

000 «000 i +000 «000 - «000

nN “OND 000 Nele}:} 2027

-000 +000
'001 +031
2000 «000
«000 «000
»000 «000

+ C00 +000
2 OO0 +00

» 000

+012
«004
+000
«000
«000

2023
+073
+000
«000
«000

«000
«031
«000

- «000

«000

+000
+000
«000
+001
+000

«000
e000
+000
+000
+000

000
»007
»000
«000
s0O00

» 000

1005
»000
+000
2000

»000
»Q06
«000
«000
2TN00O

+000
031
«000
«000
«000

+000
ANA

«000 +003
«000 .e 00}
«C00 «004
«000 +000

«C00 +006
«C00 +070
+000 «071
+002 +000

«C00 + C00

«000 «009
+000 «057
«000 «000

[Yolo}
«000
«001
«e002

+ 000

«006
«014
+000

«000
+000
«000
«000

«000 o
+000
«008 c

«e000

»COO0
«000
«000
«000

«000
«002
«021
+000

«000
«000
+000
+ 000

«000
+001
e045
 +s DDO

+000
+000
«000
«000

+000
+002
+018
«000

+000 +000
»000 «009
«000 «101
+000 } «000

«000 +000
Nn noc



RBA NR 36

RGA NR 37

REA NR 38

RBGW NR 39

ROA NR 40

ROA NR 41

»000
» 000

~000

«000

+000
«000
+003
«000
v 300

«OND

v 300

000
e013
000
2000

» 000

» 000

» 000

» 000

olsle)

»000
2000
21000
«000
+34

004
0090
000

«001
+200
+000

«000
+000
+000

»000
+026
«000

»000 «043 «000 +0CO
»0GO «000 +011 007
2011 «002 *020 «000
+000 «000 eCO2 +009
000 «000 «000 «000

» 000

001
»050
» 000

» O00

«018
»000
«010
*000
+ 000

«003
+052
«0092
«007
000

e0CO0
«034
«000
e044
000

»000
O04
+004
» 000

Xolele)

«003
 » C00

e001
»0CO
“N00

Jolele]
+055
* 000

+ 025

»yCOO

» 000

»013
» 000

2026
s OND

+000
» 000

002
»000
«007

«008
+000
+000
+000
«000

1000
«C02
«000
+000
r0OO0

1000
+001
» 000

+002
«+000

C00
+000
+000

+000
«048
+000
«000
«000

»000
»018
«000
 * 000

»yOO0

»000
C08
000
» 000

OOO

000
008
+000
» 000

000

«000
«000
«000

«000
+007
+000
+055
«000

«000
2033
» 000

0053
» ODO

e000
001
» 000

e003
»y0O 00

+000
2001
2000
«O14
20D

«000
*000
«000

«000
«007
«000
+003
e000

«000
034
» 000

014
»000

»000
»001
»000
» 003

Yelele)

+000
001
«000
«009
» 000

«000
«000

«020
«000

«000 «000
«000 +002
«000 «008
«G17 «000

«000
+000
e000
 es 080

+000
«009
«040
«000

+000
» 000

+000
e012

+000
+000
+009
[Yelels

»000
» C00

+000
+037

«000
«000
«001
«000

hy

RON NR 42

RON NR 43

REA NR 44%

RGA NR 45

REW NR 46

RBA NR 47

hl BT| “159

» O00

» 000

000
+000
»005

+ 000

v017
2000
«000
e000
O00

a OND

e018
000
» 000

+ 000

ZyONO

+011
» 000

» 000

000
» 000

+018
.0N"N

» 000

»000
»000
2000
21034

+001
«000
«000
«000
e000

1002
»320
«000
+000
e000

000
«000
«000
* 000

+000

» 000

»001
»000
e000
yO00

+001 «002 *033
» 000 +000 «003
»003 *001 «000
«000 «000 «001
2002 «002 «0014

* 000

+018
e000
«C01
«000

+000
2000
«000
«000
+000

001
» 000

» 003

+000
S002

+002
«000
«301
«000
»DNP

2003
+003
«000
«001
+004

+000
+0290
+000
+001
+ 00ND

«000
+C00
+000
+Q00
2000

2001
»000
002
000
001

»001
AN

»901 »002 »000 +009
» 000 » £02 0012 C00
+000 +000 +000 »000
»000 +000 «000 «000
2001 +001 +000 +000
«002 «003 +000 «000

00 “00 2049 »O00

+000
«000
«000
«027
+000

«000
+000
«000
«000
«000

«000
«000
«000
«000
2000

+000
2000
«000
«000
«000

+000

» 000

«000
«000
2001
2000

* 000

«000
+000
+000
e000

e000
+000
«D00
» 000

2000

+000
»000
»000
»Q00
»000

+000
non

«000
+000
+000
«006

«000
«000
«000
+ 000

«000 * 000
«000 +001
+000 : «011

+000 ‘ «000

«000
+000
e017
2000

«000
+001
«012
«000

»000
»000
+000
«000

+000
»001
«007
«000

00$00
PY



+000 «003 «001 »000
+000 «000 +000 «001
+000 «002 e002 «001

»000 «000 «000 +000 «011 0011
e001 «000 - «000 » 000 +000 e000
+000 «000 +000 «000

’

3



Annex 4 : Average matrix M of 12 respondents
ROA NR 1 2000 1833 20417

»083 «000 «083
1187 +083 *750
e583 «500 «033
+083 10583 +0917

1500
»J00
500
«0720
«N83

RGA NR 3 »583
+000
2167
+083
2417

leO17
207.0
+ QCO

+083
e333

«000
OQ
000
» 000

2» S00

RIN NR J'% »500
+020
«000

2e 250
000

+000
+000
 » 000

«000
2000

+033
» 000

»000
» 000

3333

REN NR 5 e750
+000
e250
2000
v083

+500
«000
«0C0O
000
2000

»8§33
»000
»000
000
000

Red NR 6 083
» 000

» 000

000
250

»167
»000
» 000

»000
» 582

000
000
» O00

» 000

O00

REA NR 7 2917
0167

Le 417
«000
000

ry 417
»000
+000
e000
ONO

1167
» 000

»000
«200
olele]

RBW NR 8 2667
» 000

083
000
R33

»000
083
»083
» 000
2 750

167
»000
»000
+000
Yelsle)

RBW NR 9  + 250

1167
1917
»000
2000

»000
» 000

2417
«000
“1A?

» 000

»000
»000
000

) als 17

Rd NR xe 2000 +000
»000 1250
»333 «000
v 000 «000
.0N0 a ODO

000
»N00
+000
+000
Nalsle)

2+000
«083
«583
+083

teb567

«750
e083
+530
e020
2147

'083
»083
» 000

+083
[Jele]e]

»000
2083
e000

2e167
-0ON0

» 000

417
«000
+333
»0OND

0000
000
» 000

JoJolo)
+2283

» 000

»020
»000
«000
17

»000
v167
»083
»167
Nelele)

»000
1009
+000
+083
20ND

2000
2147
«000
«000
+NAN

«667
2083
167
«083
2583

1333
«000
«083
«000
eib7

e583
{+2590
«083
«8333
«000

»167
» 000

Jolole}
» 083

» O00

» 000

1333
»583

 » 000

+000

e000
+000
e417
+000
»ORA3

» 750

» 000

» 000

000
» 000

» 250

v417
000
Jolelo
2000

e583
1667
«000
e000
+000

e500
+333

1000
«000
2000

*167
«083
417
e667
»S00

e250
2000
+000
»333
2083

»083
»000
+000
0167
2250

v083
»000
»OC0
+000
ORI

1083
2250
«250
C00
»000

»000
e000
«000
2167
+ 000

2083
»083
v167
2000
«000

+500
0417

1750
0333
e000

+750
+083
«333

1583
okt?

e083
1333

»250
e417
«000

e250
«083
«083 :

«083
 as 417

e083
0167
+083
«083
e000

2167
+083
» 000

e083
2083

+083
«083
«250
*167
+000

2417
«000
«083

2e833
2250

»(083
+000
» 000

e250
+250

250
+ 000

«000
+833
+s OX3

»083
+000
»000
+917
a 000

1000
417
e250
«083
2000

+083
«667
+500
«083
+000

2833
» 000

+000
«000
2000

»083
«000
+000
©3333
2 OH00

»000
583
583
«000
 +s 000

«083
+000
«917
e167
 oe DID)

«000
«083

10417
«333
«e000

+000
+083
+583
«000
2000

«D¥3
«000
¢333
0333
alfa?

«083
417
«583
«000
+ 500

«083 2+0383
«000 +250
e750 1500
$000 +000
«000 «NNO

oh17
«083
«(083
+583

+083
+000
+083
e750

2167
»000
«000

{1250

«000
«000
«000
«083

2000
«000
+000
«000

1e4A7
«000
« "50

C

e 3
‘00
"00

83

1 ~&amp;Q
283

«F883
00

«000
«000
«750
 oe COD

1083
+000
+000
«000

+000
2000

e500
+083

«250
1.000

e167
«C83

«000
10167

«000
+583

«000
«000
«000
2000

417
2000

«000
«000

«000
«000
«000
«000

«250
1083

+000
«000

1583
417
«000
«250

«833
1417

«Q00
Xolele)

+000
+000
+ 000

«DOD

’



RA NR 11 »083
000
033
000
250

REA NR 12 »000
2167
1167
1667
000

R04 NR 13 » 000

» 167

000
»333
YOO0

ROA NR 14% 167
083
.000
2000
,O0N0

ROA4 NR 15 , 250

1083
»000
»000
.250

ROW NR 16 »000
000
000
»000
»0O00

RBW NR 17 2667
«083

24083
«000
2000

ROW NR 18 »000
+000

2000
000
2000

eW NR 19 «000
Le 9583

2167
» 000

+000

RBA NR 20 »833
«000

24833
+000
«000

BW NR 21 0167

»000
1667
»D00
e000
»0C0

+000
000

26750
e750
2000

» 000

» 233

+000
0167
000

 000
 167
1 833

Jelo]o]
» 000

000
000
» 2333

»000
» 000

»000
667
e833
2000
YOOQO

000
1167

+750
«000
v000

000
«083

Le5C0
«000
+000

000
000
»083
»000
»y009

10500
»000

1750
«000
+000

«000
NY .Ya¥a)

»000
000
»Q00
000
000

» 000

500
1000
»333
, 020

-000
000
000
917
000

009
000
250
000
000

» 000

1000
000
Relate
«000

000
»000
000
»000
Yelele]

» 000

» 000

y167
»Q00
yOO0

»000
000
000
»000
»000

1000
000
083
»000
-900

2eil?
«000

1917
+000
04167

«000
CARD

000
167
,020
v 167

020

»000
167
» 000

«167
+ C00

e167
e167

1 #333
1.000
{333

»000
»000
» 083

+250
2417

1167
+000
1583
e000
417

| «250
«000
+583
+000

1167
2167
«000
2000

‘030
+2

000
v667

00

«0090
10333
«000
0167
009

»000
417
v167
»500
y167

+000
» 333

W417
0167
2500

r167
»Q00
 v 667

»000
2750

1250
1000
0667
2000

0167
e250

20167
0167

»000
»33

.nQ0
1917

2000

»0CO
»083

 » 000

«083
»000

» 000

W417
+000
0167
1500

»000
: 000

0167
2+000

v167

1333
»167
»333
250
2000

000
»000
750
000

+083
2083
«000
«000

000
21000
+250
ely7
+000

+000
25090

«000
10667

«000

«000
Le 083

+000
«000
«000

» 000

+000
167
167
O83

1367
»000
467
000
2» 000

»167
»C83
»250
» 000

+000
0167

1250
0167

«000
10667

0167
+250
«000

«000
Lesl?7

«000
0657
«000

» 000

» 000

+000
»000
» 000

2000
 e417

+000
+000
2000

» 000

250
»333
»O00
» 000

1467
500
»Q00
»000
000

083
2000

L+333
+000

+083
+333

e333
«000

«000
Le 750

» 000

+000
+000

»000
»000
»Q83

» 000

2290

» 000

667
17
» 000

2250

167
1917
1083
»000
» 000

«083
» 000

«500
»000

333
e250

{+500
«O00

+000
v167
0500
e083
«000

» 500

1667
»000
'083
000

 000
 667
333
S00
yORBR3

 667
000
, 083

167
YVOB3

0167
2750
10333

2000
«083

, 667

» 000

»833
yO0O0

«083
1583

«833
+000

«000
v167
oh67

[e167
+000

000
7590
000
»000
00)

efele)
250
»333
»(83
»(083

+000
2¢583

»083
»O83
+083

1667
2000
e667
2000
083

250
083

1500
000

0167
1500

e417
«000

» 000

1083
»Q00
»000
Nelolo)

» 000

750
009
»000
2000

»000
»583
1333
250
2000

1000
583
» 000

417
2000

167
«333

2+ 000
+000
«000

» 000

,000
2000
+000

+333
e083
+000
«000

»000 2167 1083 2000 “167
»000 24250 583 » 000 +583
»CO0 «000 »000 +000 v167
1583 «000 «333 12083 «000
»000 «0CO » 000 : +000 «000

»000 +167 «083 «000 «250 417 +000
yoann e250 1000 1.583 10917 «000 2 147

+583
»000
+083
«000

0667
2000
+000
«000

~3
~~



ROW NR 22

WA NR 23

ROA NR 24

REW NR 25

RON NR 26

RW NR 27

RON NR 28

RBW NR 29

ROW NR 320

OW NR 2

»000
000

» 000

e417
»000
2000

0167
e000
»000

+000
«000

| «917
«00D
» 000

» 000

»Q00
417
»000
2000

» 000

» 000

»000
» 000

W000

250
»000
250
000
O00

000
G00
250
000
"000

1000
000
C00
»000
DID

«500
250
1250
167

ODD

317
233
167
167
O00

000
167
»000
167
O00

1000
»250
2750
000
000

000
»000
»167
G00
“OOO

000
200
000
000
O00

759
000
167
000
000

» 000

083
083
»000
“000

000
1000
»000
»000
000

167
000
167
000
00D

000
+000
s 000

+000
1000

»000
,000
»O00
» 000

000

000
000
250
000
000

000
000
+002
000
yODO

1000
»y000
«000
1000
yO00D

16667
1083
1333
000
000

»000
»000
500
2000
2000

000
»000
000
» 000

O00

250
083
750
000
O00

«000
«000

2250
+000
+000

»000
»000
»083
» 000

2000

000 +000 «000
167 10167 «000
417 «00 ' «0090

000 a917 1583

«167
*»167
000

+000
1333
»000
0167
200

1333
2083
+000

«000
20250

+000
«000
OOD»

250
+250
»O00

»000
»Q83
»Q00
1167
2000

+020
167
+000
«020
0D)

000
1167
C00
«000
»000

»Q00
-000
»000
» 000

»0O00

*000
v417
»000
»000
s O00

000
»083
2447
»Q00
O00

000
e333

{e333
+000
2250

«000

167
» 000

2000

»000
000
000
1000
y OOD

+000
«833

1e167
«000
«000

ANY +000
20167
"e083

2083
2000

«000
20167

«C00
0667
2ala17 9)

»000
»167
»000
1417
»ON0D

«000
.e 750
e083
«000
+000

«000
| «500

2667
+000
O00

Jolole)
083
000
» 083

NN0

+000
"0167

«COO
«000
+000

000
417
e250

' #333
» 000

» 000

1167
» 083

0 167

Xolole]

«000
e500
+000
» 003
- 010

» 250

1167
C83
083
YVOOO

»000
»833
»000
1167
» 0)

»000
2167
»000
417

“NA

«000
Ls167
C83
+250
yO OO

1417 2000 »083
«917 «257 +000
+000 +000 +000

?aS900 10333 2000

000
000
.000

000
000
167
» 083

Neleole]

000
» 000

000
000
s ODO

000
+333
2250
+000
»y2S0

» 000

»000
1167
»000
»yO00

»O83
»333
2290
v167
“417

000
167
»000
»000
yO DO

» O00

»083
» 317

»000
 +» D000

2000
2250
2167
2167
2000

Q00
000
333
083
O00

»000
+000
«250
2ART

»250
+000
+000

Les?
«000

«000
«000

2167
«083
»167
«C00
2000

000
083
»167
»Q00

+083
0167
+667
'Yelele]

167
»000
»000
+0CO
+000

»083
»000
»OCO
2» 000

e000
* 250

«000
Yelo}e)

»250
+250
e500
«000
+333

»167
+000
»250
yOO00O

1417
0333
+000
«000

0167
14083
+000
«000
e000

 2» 000
2167
+000
2000

1e417
0167
«000
«000

+583
+083

2¢250
+000
+000

C83
«000

1+750
«+000

1.000
2083
+000
e000

1333
» 000

«083
«000
A000

{+500
+000
+000
«000

1333
«250

1000
«000

»2333
»083
+000
000
2-000

lel?
L750
«750
«333

250
+83
+083
e250

»167
 167

2000
» 000

- 000

2+083
+000
+000
+000

2083
«583
+583
» 000

167
000
083
000
DOO

+000
C00
+083
2000

»083
2417
e000
21000

»000 »000 +082
+000 «000 e083
+250 «083 «000
it? +2167 2333



ROW NR 232

RW NR 33

REA NR 34

RBA NR 35

ROW NR 36

ROA NR 37

ROW NR 38

ROW NR 39

IA NR 490

GW NR 0

000

2167
2000
+333

,+ 000
+000

+000
000
+250

10917
000

000
»083
v167
1167
000

»083
250
583
»250
000

000
1167
.000
»000
y167

167
250
167
083
250

» 250

2000
000
1250
285006

v167
»Q00
»000
v750
2000

»167
+000
2167

e667
+083

167
000
000
000
000

+000 » 000

» 000

500
000
»000
y000

»000
250
»000
»750
000

»000
»000
+000
»833
y000

»000
1167
1000
»000
+000

+000
{edl7

e250
«250
+000

»000
250
»000
» 250

+ 00Q

» 000

»000
» 000

» 250

+000

» 000

»300
» 000

»250
»yOO0

+000
Le 000
e417

2000
yO00

 000
417
 000
000
O83

000
083
000
» 083

000

»000
»167
»300
+0833
2333

417
»083
000
»250
»333

v 250

»083
»000
«000
2167

667
» 000

» 000

 2 417

» 000

1.000
»083
»000
0167
2083

2000
+000
+000

20333
»000

000
083
-000
1250
000

+000 000
«000 +000
+000 «000

. «000 «000

3000 Le4l?

«000 » 000 e333 1.083 e000

e000
2e417

«000
20333

«000

» 083
v 667

«COO
Le 667
200

«083
»000
2000
+000
+083

+000
+000
«000
2667
+083

«000
«083
«000
417
«000

«000
*333
* 000

20167
«000

» 000

-333
000
+750
» 000

2000
000
+000
«000

1 e083

»000
» 000

»000
+500
s 00D

«000
+000
»000
»250
+000

2000
»917
«000
+000
1000

+000
{+000

«000
«000
2000

«000
leb667

¢333
«000
+000

+000
+000
e583
0167
2 000

«000
+083
e417
e167
«000

«000
1530

«020
2167
s000

2000
»833
» 000

»000
2» Q00

»000
083
e000
«000
2083

2000
«e083
e083
+083
2083

«083
«000
«250
e083
«000

»000
»083
030
»333
»0O00

» 000

» 750

» 000

083
yQ00

«000
«833
2167
+000

i eo 833

«000
e167
e250
0667

le 250

0167
«083

1083
e167

1583

0167
e083
«250

2500
e250

1833
1083
1000
»333
»Q00

» 000

»O83
»000
»000
»y00O0

»167
e167
e083

2+000
1500

«000
2083
»000
» 000

W917

Le583
«083
2000
01467

2: 083

»750
1167
000
2009
»0O8R3

417
»083
» 000

»083
»000

+083
+000
+000

10667
+ 000

*167
«000
0167
+000
e000

2167
»167
2167
1083
» N83

»167
083
2000
vb17
e000

0167
{e167
«333
2917
»250

«000
«000
«000

e000
e250

+833
«000
«333
417
2250

1167
»250
»000
1417
1000

24017
+000
+000

[+083
«000

» 333

» 167

»Q00
1167
2 000

«000
«000
e250

1500
«000

2167
«N00
: 7

vel7
e000

1000 +000 +000 +000 2083
»500 1167 +Q00 «167 «000
«C00 +000 +000 e250 «250
«083 +000 1333 10667 e000
1000 417 +000 «000 © e167

2000
«000
«083
~417

» 000

“00
+083
WG0

NnR3
.00
280
=00

&lt;3
no

, ny

v0

2e1A7
«083

0813
.

0083
10
"3
JO

~23
20
10
_7

£7
0100"000

+000
«000
«+000
«217

2333
«000

1.083
«000

«083
+083
«000
«(083

«000
+000
«000
«000

+083
«023
«000
2 000

«C00
0333
+000
e000

«083
«000
+000
+083

+000
+083
+000
2500

+000
«000
«000
W667

0167
+000
«000
+500

+000
+000
+000
oe 000

«000
+083
«000
e000

me



RBA NR 42

ROW NR 43

RON .NR 44

REW NR 45

RBA NR 486

8A NR 47

‘BA NR 48

0667
2020
» 000

«000
| «e917

2750
2000
»000
+000
» 000

«500
«C0C
«000
+000

1¢333

» 523

»083
000
1000
2750

» 167

»O83
1250
2 G02

2000

+000
0167
+000
0167
«000

1167
2250
«000
«000

| OR3

»000
»Q00
v 000

2000
+000

«000
«333
+000
+000
v567

2» 167

GOO
» 000

v000
2000

1667
»Q00
» 000

2000
2167

+000
+000
«000
«000
«NR3

0157
1000
» 500
» 000

2» 00D

»0CO
000
2667
» 000

»yONDO0O

e000
«000
e000
«000
+ 00

167
0250
0167
417
»O00

»Q00
2000
2083
» 250

2» DOO

+000
+000
«000
+000
+000

2000 v 000 +000
«000 e167 e167
0167 «750 «000
417 e000 «000
» 000 «000 «000

+200
259
GOO
» 000

2167

»000
+000
1003
»S83
»OND

»0C0
»0J9
»000
»000
2000

» 000

' 000

»000
» 000

» 33

»GOO
» C00

»002
1167
NOD

2000
» 000

»029
»333
+000

» 000

000
«000
e250
«000

«000
+383
+000
+000
0147

167
+250
» 000

1000
000

¢333
» 000

2000
+000
200)

+000
» 000

» 000

e000
y O00

»S00
#533
+000
» 250
s O00

 » 000

v S17

 » 000

2500
»000

+000
» 000

+000
: e000

e000

e167
«000
«000
e667
s 000

«000
«000
«C00
0250
2000

+083
«000
*500
«000
0167

+083
e000
 + COO

2000

+000
«000
+000
2000

«167
250
«083

2500
1¢583

»167
»000
«000
+167
 1 833

0367
+000
e500
 + 000

1500

»333
+000
e000
«000

+000
+083
«000
+000

0250
+000
«000

2e¢333
o”0D

2083
» 000

»000
0917
 2s (X33

»167
+000
e250
*167
2000

3000
+000

1583
» 000

+000
«000
+000
2 00D

2000
«000
«000
«000
21KA7

«083
2000
«000
»667
2000

2000
000
2000
2000
2000

2000
»000
+000
+000

+000
+000
2000
e000

+000
»750
v 000

+333
+1000

«000
2000
2000
+083

2e750

083
:000
«000
e000
2000

+333
«000

2+0R3
«000

1583
«(083
«333
e000

»000
1917
#000
e250
2667

+000
» 000

»250
+083
+000

v167
» 000

"417
2000
2000

«333
«000

1+750
«000

*750
+083
«000
e250

v» 000 «000 +083 +000 +000
2250 0167 e000 e000 «000
«000 +000 «333 20167 +000
e250 +000 «000 «000 +000
ehl7 1.917 +000

~J
[&amp;%)



Anne

&gt; u

 fHgo
Fr

Lr
392
OM
~.

List of 48 selected problems

A OBSTACLES TO WORLD ORGANISATION

inadequacy of the institutional organization of international society
The difficulty experienced by major powers in defining their interests and
responsibilities
The arms race

[nadequate regulation of use of the sea

B INFRINGEMENT OF THE RIGHTS OF NATIONS

[Interference by foreign powers
Interference by multinational companies
Non-completion of decolonization

~ 1s

6
7

C INEFFECTIVENESS OF INSTITUTIONS

8 Inability of institutions to adapt to external change
9 Political instability, particularly in the less-developed countries
10 Insufficient personal involvement in political and economic life

9 DIFFICULTIES IN IMPROVING THE STANDARD OF LIVING OF RAPIDLY GROWING POPULATIONS

Disproportion between the active and inactive population
Maladaptation of urban concentrations to individual and collective needs
Poor use of available land

11
12
13

E THE CRISIS OF ADVANCED INDUSTRIAL SOCIETIES

Physical and mental illnesses characteristic of advanced industrial civilisation
Loss of the sense of personal security
Obstacles to fulfilment of non-material aspirations

i | 1415

J 1o

* SOCIAL DISCRIMINATION

Racial discrimination
Recurring threats to the existence of minorities
Social discrimination based on sex

G THE USE OF VIOLENCE

Physical violence in political and social conflict
Infringements of fundamental personal freedoms
fncrease in criminality and delinquency
Hijacking and sabotage of aircraft

H SHORTCOMINGS IN EDUCATION AND COMMUNICATION

24 Communication difficulties due to complexity and multiplicity of jargon
and languages

| 25 Intensification of political, economic and cultural propaganda in association
with the development of mass media

26 Insufficient education of children and adults for an active life

THE WEAKENING OF HUMAN MOTIVATIONS

Weakening of collective convictions ( social, religious, etc.)
Difficulties of social advancement
Acute disparities between living conditions and aspirations
production, traffic and use of drugs

17
18
19

27
28
29
30

J DEGRADATION AND DISFIGUREMENT OF THE ENVIRONMENT

Lasting damage to vital properties of water
damage ( including noise ) to the properties of the atmosphere
damage to vital properties of the soil
Disfigurement of the environment : destruction of cultural monuments,
natural beauties, etc.
Attacks on man's genetic heritage

SHORTCOMINGS IN PRODUCTION AND TECHNOLOGY

Wastage and underemployment of human resources
mundamental waste of material and financial resources
ixhaustion of non-renewable mineral and energy reserves
Inadequate control of technological development
Insufficient efforts to anticipate the exhaustion of energy reserves and to

produce less pollutant energy

31
22
33
34

35

6
— 1 351
 1 38

—1 39
40

i, MONETARY INSTABILITY

Difficulty in checking inflation
Crises in the international monetary system

41
42

% OBSTACLES TO INTERNATIONAL ECONOMIC RELATIONS

Lack of capital for aid to the less-developed countries
Low and fluctuating prices of exports from less-developed countries
Changes in the flow of international trade due to the establishment
of preferential areas

43
44
45

N FAILURE TO SATISFY THE BASIC NEEDS OF THE LESS-DEVELOPED COUNTRIES

| 46

47
48

indernutrition and malnutrition in the less-developed countries
:ndemic and epidemic disease in the less-developed countries
lousing shortages and deficiencies in less-developed countries


