Method for synthesis: thei.p.e.a. and ... methoas

The text that follows is a slightly edited version of a document by C.A.
Doxiadis extracted from Ekistics — An Introduction to the Science of
Human Settlements (London, Hutchinson, 1968), Chapter 9, pp. 386-
400.

Introduction

After defining the frame which prepares the stage of synthe-
sis we have to establish the process by which we will proceed
from one stage to another in order to:

* cover the whole area in the proper time period;

« cover all aspects of our problem at the right time and at the
right scale and details;

* create as tightly knit a system of answers to our problems as
possible.

To achieve this we have developed the Isolation of Dimen-
sions and Elimination of Alternatives (I.D.E.A.) Method, com-
bined with the Continuously Increasing Dimensionality
(C.1.D.) Method. This method had been under development
for years, but was presented for the first time in 1966 when it
was implemented in the study of the Developing Urban
Detroit Area (UDA).

Before starting an analysis of the Method it is useful to
point out that if the subject is small we may be able to cover it
mainly by the isolation of several phenomena and the com-
parison of all possible alternatives. If the number of alterna-
tives is large — which is the usual case — then a systematic
approach for the gradual elimination of alternatives should be
employed.

In order to make the I.D.E.A.-C.I1.D. Method more easily un-
derstood | will present it not as a theoretical case, but as it
was actually implemented in the Detroit project.

From the beginning of this study in 1964 it was recognised
that the UDA suffered from the usual problems of having
been studied in small pieces and for short periods of time;
therefore only on the basis of the extrapolation of existing
present trends. The only remedy for such a situation was to
study the area on a scale large enough to include dynamic
changes in the foreseeable future, in terms of both space and
time. A preliminary study of how far the Urban Detroit Area
could extend had indicated that it could cover a surface of
23,000 sqg. miles, 200 miles from north to south and 150 miles
from east to west, including 37 counties (25 in Michigan, nine
in Ohio and three in Canada) (fig. 1). Beyond these limits the
UDA could not expand as such since it would enter the urban
areas of Chicago to the west and Cleveland-Pittsburgh to the
east.
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Fig. 1: Urban Detroit area.

The Urban Detroit Area has to be studied over several dec-
ades, since major projects sponsored by the Government or
private industry are usually conceived many years before
their implementation, and only prior physical planning can
help towards their being conceived and implemented without
the usual clashes between partial private plans which have
been conceived early and general public plans which follow
them at a time when commitments have already been under-
taken by many decision-makers of urban development.

In order to attain the goals of this study we realised that we
must proceed to the systematic conception of possible alter-
natives, then to their systematic evaluation and the elimina-
tion of those which were less satisfactory, and finally to the
selection of the most suitable. To reach this end we had to
isolate several phenomena in order of importance, at the
phase and scale at which the examination was being made,
and proceed by eliminating those solutions which were the
weakest in relation to the phenomena selected. This method
is the Isolation of Dimensions and Elimination of Alternatives
Method or, the I.D.E.A. Method.

The application of this method makes it imperative that one
start with phenomena of the greatest importance, and these
are the ones which influence developments at the macro-
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scale. This requires, therefore, continuous increase of the
scale so that greater numbers of parameters or dimensions
can enter into every successive step, and phenomena of a
lower order can gradually be taken into consideration. This is
the Continuously Increasing Dimensionality Method or, the
C.1.D. Method.

The method for synthesis is based on the simultaneous ap-
plication of both methods of Isolation of Dimensions and
Elimination of Alternatives and Continuously Increasing
Dimensionality (1.D.E.A.-C.1.D. Method), and the study is or-
ganised by steps in each of which we isolate phenomena and
eliminate alternatives at the proper scale.

Each step is divided into two movements, as follows:
Movement 1:

Assumptions about the phenomena to be isolated which
define the alternatives, that is the input into our system.
Movement 2:

Criteria on the basis of which the alternatives that do not
comply, or do not comply as well, with our goals can be elimi-
nated, which leads to the output of the step.

The final output of every step becomes the input of the next
one. The selection of phenomena, criteria and scales for
every step is based on experience about their importance.

In the Detroit report we applied this method in eight steps
and 16 movements, progressing from a theoretical number of
tens of millions of alternatives to some tens, a few and finally
one (fig. 2). Necessarily, since many assumptions had to be
made about probable conditions and solutions based on de-
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132

Ekistics 430 to 435, Jan. to Dec. 2005

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 01:03:52 UTC
All use subject to http://about.jstor.org/terms



sirable goals, the implementation of this whole system has no
finality at all. Decisions can only be taken by the population of
the UDA; or in some cases by the administrations of the
counties concerned, but the whole system does not need to
change. If we feed in a new assumption at a certain step we
will simply find some more corresponding alternatives and we
will proceed with them. Because of similar considerations the
last steps are even more indicative of how a final solution can
be selected since, before this takes place, many decisions
have to be made about basic assumptions of this study, such
as the future lines of transportation of a high order, the cre-
ation of a new Urban Centre of a high order to relieve the
pressures on the city of Detroit and allow it to develop proper-
ly, etc.

Simulation models

In order to facilitate the application of the 1.D.E.A.-C.I.D., orin
simpler terms, the |.D.E.A. Method, we need a number of
models which allow for the simulation of situations under cer-
tain conditions, and the comparison and evaluation of several
alternatives based on the assumptions made. Such models
are sometimes very simple (as the models for the rating of
basic functions in relation to other functions and localities)
and can be studied on the basis of simple calculations; or are
so complicated that they require the use of computers, such
as the accessibility and comparison models which compare
alternatives under varying local conditions.

All these models can be elaborated in very great detail and
fed into computers. This is not necessary, however. On the
contrary, in this early phase it was thought much more prac-
tical to proceed using alternately simple and detailed ela-
borated models in accordance with the actual needs and pos-
sibilities of each case, in each separate step. In any case we
must be aware that every step of our work needs different
types of models depending on the scale and dimensions we
are using and the Ekistic unit we are dealing with. | find, for
example, that it is almost ridiculous to use transportation
models in too small communities where the traffic volume is
very small.

The models used in this study are the following:

* Projections of urbanisation trends based on the change of
land use from agricultural to urban.

* Projections of general growth trends.

* Projections of densities of habitation (residential densities).

* Projections of population distribution based on established
trends.

* Force-mobile model.

* Population distribution model (several variations of the pa-
rameters entering were attempted — use of computer).

e Comparison models (of the various alternatives with local
conditions — use of computer).

* Transportation models (use of computer).

* Cost models.

* Human community models.

In addition there is a necessity for the use of abstract models
which can illustrate the impact of new forces on the existing
structure and form. These can be very simple initially and be-
come more elaborate in the more advanced phases. If, for
example, we want to study the possible expansions of the
settlement, assuming several alternatives for the location of
the new central forces, we proceed as follows. We build ten-
tative models showing several possibilities, such as the relat-
ed problems for the centre, the arterial system, etc. (fig. 3)
and conclude by the selection of the most reasonable alter-
natives which then have to be calculated carefully and com-
pared with corresponding mathematical models.

Ekistics 430 to 435, Jan. to Dec. 2005

Fig. 3: Comparisons between several alternatives of dynamic
growth.

Present and new trends

The next question that arises is how we can conceive future
alternatives which can be compared in the different steps de-
termined by the models to be used. The usual mistake is one
of relying only on an extrapolation of existing trends. Because
of forces inherent in all settlements, there is a certain course
of development which is followed by the city itself. Unless
major changes take place, this course is not expected to al-
ter, and can be foreseen within reasonable limits of approxi-
mation.

Because of this, the conventional method of foreseeing
and planning for the future is based on the extrapolation of
present trends in an attempt to determine where the present
course is leading. If this is done for such problems as trans-
portation, it will result in the planning of new arteries to take
care of the existing trends as they develop. Because of this
approach, the new action taken in major cities tends to serve
existing trends, and by doing so intensifies and stabilises
them. Even if there was a natural tendency to change the pre-
sent trends in some section of the city (because, for example,
of the construction of a major factory in a different location)
the opening of new arteries in accordance with the existing
trends keeps development closer to the projected lines than it
would have been otherwise.

It is quite clear that such a course leads to impossible situa-
tions. It would have been all right if existing trends were to
lead to a better city, in which case it would have been reason-
able to extrapolate existing trends. This, however, is not the
case at all. On the contrary, experience has shown that exist-
ing trends create a snowballing process around existing cen-

133

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 01:03:52 UTC
All use subject to http://about.jstor.org/terms



tres of activities, existing axes of transportation, etc., and
lead to congestion and paralysis.

We should use this method of extrapolation of present
trends into the future as carefully as we can, not in order to
show where we must go, but to find out where we are going
now and what such trends will lead to. If the present trends
are leading towards impossible situations, we must discover
these situations, determine the dangers created for the city
and the problems it will have to face in the future.

On the basis of these considerations we proceeded for the
UDA to extrapolate the city’s growth through expansion to the
year 2000 by five different techniques. To do this we adapted
existing models to the requirements of this study and devel-
oped new ones. The five techniques are as follows:

* Projections based on urbanisation trends: In order to define
these trends we based our observations on the change in
land-use from agricultural to urban, for which very good sta-
tistics were available. This was done because the change in
land-use between the years 1900 and 1960, for which we
have data every 10 years, allows us to derive an equation
for the change which we subsequently applied to the whole
study area as fig. 4 shows.

* Projections based on general growth trends: The trends in
the participation of each county in the total population of
UDA observed from 1930 to 1964 were projected in order to
estimate future population distributions by county.

* Projections based on residential densities: By extrapolating
the trends in density changes observed from 1940 to 1960
in a way that takes into consideration the observed facts
that lower densities near urban centres tend to increase at a
higher rate than high densities, as well as the effect of satu-
ration limits, we obtained a picture of the future size and
shape of the city in the form of iso-density contours (fig. 5).

* Projections based on established trends: Trends in the
change of more composite phenomena were studied, such
as facilities, transportation, densities in relation to local fac-
tors and saturation levels, etc. On this basis, ratings were
given to the various localities in relation to their overall
growth potential, and, assuming again that present trends
will continue, the future distribution of population in the UDA
was estimated by the extrapolation of these trends.

* Projections by the population distribution model based on
the concept of accessibility: A computerised mathematical
model using the concept of accessibility was developed for
the distribution of population in the study area. We are not
yet sure how well this model corresponds to the phenomena
themselves, especially as regards their details, but the use
of several types of accessibility models shows that in the
projection of the basic phenomena about wider areas, we
get a good simulation of reality (fig. 6).

Some of these methods lead to conclusions which are com-
parable. Thus, by comparing and combining the projections
obtained by these techniques we came to conclusions about
which parts of the projections are more valid.

A study of the results of these projections about the urban
area to be created by the year 2000 if present trends continue,
shows that Detroit which in 1960 had a population of
3,540,000 within its urbanised area, will have about 8,000,000
people in the year 2000. It is easily concluded that as the city
of Detroit already has very great problems and difficulties in
its central area it would be unreasonable to expect it to cope
with future pressures exerted by 4,460,000 more people (an
increase of 126 percent), which implies an even greater per-
centage increase in the number of cars, the movements of
people and goods, etc.

The analysis of the continuation of the present course
leads to the conclusion that it is most necessary to change it.
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Fig. 4: Detroit area project — Expansion of area having more than 75
percent non-farm land from 1900 to 1959. Projections to years 1970,
1980 and 2000.
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Fig. 5: Detroit area project — Estimated isodensity contours for
the year 2000 corresponding to a total population in U.D.A. of
13,500,000 inhabitants.
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Fig. 6: Detroit area project — Population distribution by accessibility model for the year 2000
Single centre in Detroit — radial configuration of the higher order transportation networks

Speeds 100 and 250 m.p.h. — maximum travel time 30 minutes.

This is theoretically justified for all such urban areas, and
specifically demonstrated for Detroit. In order to achieve this,
goals must be set which can lead to a solution of the prob-
lems which make the present course unacceptable. These
goals will have to be set further in the future and will define
the desires for a better urban area which will avoid the weak-
nesses of the present and also the future towards which we
are being led by present trends. As these goals will be set for
a later date, in this case for the year 2000, it will be necessary
to connect the situation defined by the future goals to the ex-
isting situation, in order to estimate how we can proceed from
one to the other. We may, for example, desire a situation
which is reasonable but not feasible for the target period of
the study, or which may be unreasonable for any period.

We proceed by foreseeing alternatives and applying the

Ekistics 430 to 435, Jan. to Dec. 2005

Isolation of Dimensions and Elimination of Alternatives
Method. We start with the question of how many alternatives
there are about the future. If we consider that we want to
base our alternatives on some basic assumptions about ma-
jor urban centres, major industrial concentrations, major
educational and research centres, major ports and airports
and other important functions, as well as on different assump-
tions about population, densities of residence and work,
transportation networks, speeds of transportation, maximum
travel time and some other parameters, we shall have to esti-
mate the number of alternatives that these basic assump-
tions create. If we present this in a theoretical matrix of possi-
ble alternatives, we will find that even if we accept ten alter-
natives for every one of the factors mentioned, we will be
heading towards a total number of alternative combinations
of the order of billions.
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Implementation of the method

For practical purposes the process of evaluation and elimina-
tion started with an initial number of 49 million alternatives.
This was a theoretical number corresponding to five assump-
tions for each basic parameter of the urban system (fig. 7).

In step A an effort was made to go from the theoretical the-
sis of five assumptions for each basic parameter to more
meaningful ones. For example, as far as major functions are
concerned, the consideration of the main transportation net-
works in the physical space of UDA led to the determination
of the more important nodal points for their location. The
number of assumptions referring to location of major func-
tions was adjusted accordingly.

As far as parameters referring to people and their move-
ments are concerned, a medium projection (equal to 15 mil-
lion people by the year 2000), has been accepted for popula-
tion; the study of the most probable patterns of communica-
tion networks, in combination with various sets of speeds, led
to the acceptance of eight transportation networks; three vari-
ations of maximum travel time have been considered. Finally,
densities have not been included in the parameters of the
problem, because it was thought advisable to let the total hu-
man settlement acquire shape and texture corresponding to
the assumptions made about functions and other parameters.
Thus only a ceiling for densities is specified, leaving the deci-
sions about them for future phases. The above assumptions
and eliminations led to an output of 524,800 alternatives.

In step B the transportation networks were considered and

those failing to satisfy a logical functional hierarchy were
eliminated (fig. 8). The nodal points selected in step A for the
location of major functions were further evaluated and the
weakest among them were eliminated. The consistency be-
tween assumptions referring to Networks and assumptions
referring to locations of major functions was critically exam-
ined and the inconsistent combinations, i.e. Networks with ra-
dial configuration coupled to locations of major functions de-
termined from transportation lines of grid-iron configuration,
were rejected. As a result, the number of alternatives was re-
duced to 11,544, which is the output of step B.

In step C the force-mobiles corresponding to the 11,544 al-
ternatives were evaluated on the basis of a simple model used
for the rating of groupings of major functions (fig. 9). This led
to the selection of the 312 alternatives corresponding to the
most reasonable force-mobiles.

In step D the surviving transportation networks were further
evaluated and the weakest of them were eliminated because
they were not considered sufficient for the proper servicing of
the region. The compatibility of assumptions referring to
maximum travel times with the assumed transportation sys-
tems were critically examined and the weakest combinations,
as for example, high sets of speeds coupled to high travel
times, were eliminated. Finally, families of alternatives with
the same configuration of Networks and the same locations
of major functions were considered, and the highest ranking
group from each family as obtained from the force-mobile
model was retained. The output of step D was 28 alterna-
tives.
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This matrix which includes eleven types of parameters with 5 assumptions for each.
parameter leads to the conclusion that there are 49 million possible alternatives.

Fig. 7: Matrix of alternatives for the Urban Detroit Area.
Step A1: Input
49,000,000 alternatives
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Following considerations made in step A we reach an output of eight types of parameters (with two to
nine assumptions for each parameter ) which lead to o total of 524,880 alternatives .
Fig. 8: Matrix of alternatives for the Urban Detroit Area
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Following considerations made in step B we again reach an output of eight types of parameters but
with a smaller number of values ossumed for each parameter (two to eight ) which lead to a total of
11,544 alternatives . .
In the matrix Co, C1,C2, C3, indicate the location of the major urban centre C at the nodal points
0,1,2,3, respectively. The same method of notation is used for the alternate locations of the remaining
major functions as well. Example : P2 denotes the location of the major port P at the nodal point 2.
Fig. 9: Matrix of alternatives fo rthe Urban Detroit Area.
Step B: Output and step C: Input
11,544 alternatives
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tion of the higher order transportation networks - speeds 60 and 100 m.p.h. - maximum travel time 45 minutes.

Fig. 10: Detroit area project population distribution by accessibility model for the year 2000. Twin centres in Port Huron Area - grid-iron configura-

O A

1B5

0 40 80 120 16.0 190 2f°

g o e N ﬁo %

Fig. 11: Detroit area project population distribution by accessibility model for the year 2000. Twin centres in Toledo Area - grid-iron configuration of
the higher order transportation networks - speeds 100 and 250 m.p.h. - maximum travel time 30 minutes.
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Fig. 12: Detroit area project population distribution by accessibility model for the year 2000. Twin centres in Port Huron Area - grid-iron configura-
tion of the higher order transportation networks - speeds 100 and 250 m.p.h. - maximum travel time 30 minutes.

In steps E and F a new dimension was introduced, i.e. the
basic employment and its spatial distribution over the UDA,
leading to an increase in the number of alternatives from 28
to 40. The total population assumed for the year 2000 was
distributed by means of a mathematical model based on ac-
cessibility to employment, and the resulting population and
density distribution patterns were evaluated. The evaluation
took into account criteria based on the five Ekistic elements,
i.e. Nature, Man, Society, Shells and Networks. Seven alter-
natives represent the output of these steps (figs. 10 and 11).

Steps G and H elaborated on the transportation and cost
characteristics of the seven alternatives. Criteria such as
pressures on the Central Business District of Detroit, cost of
transportation networks, cost of urbanisation, etc., were used,
leading to one alternative (fig. 12).

It may be asked how this method works for minor settle-
ments, or for single shells. To answer this | will present the
case of one auditorium. We must first define the required
space. We may then find that this is larger than the scale per-
mitted on the basis of economic criteria. The result may be a
multi-level solution with balconies allowing us to respect all
the assumptions and stand the test of all criteria. Such action

Ekistics 430 to 435, Jan. to Dec. 2005

has to take place on a two-dimensional table such as the one
on which every phase of the |.D.E.A. Method is based, a table
presenting the action in the two movements of assumptions
and evaluations, and the tests (fig. 13).
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Fig. 13: Implementation of the |.D.E.A. and C.1.D. methods in an au-
ditorium. One phase of our work.
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