NINTH EUROPEAN CONGRESS OF THI REGIONAL SCIENCE ASSOCIATION

WHAT ABOUT PEOPLE IN REGIONAL SCIENCE?

by Torsten Hagerstrand®

Since this occasion is the first time in the annals of the Regional Scienee As-
sociation that the presidential address is being delivered at a congress in Europe,
it seems appropriate to explore the past to see whether there has been a difference
in emphasis or tone bhetween the LEuropean and the North American meetings, T
think there has been a difference although 1 am nol prepared to show sialistical
evidence. When looking over the proceedings of the sixlics, one gets the impres-
sion that participants in this part of the world have preferred to remain closer 1o
issues of application rather than to issucs of pure theory, We in Furope scem
to have been looking ut Regional Science primarily as one of the possible instruments
with which to guide policy and planning. I have chosen to proceed along this
line by suggesting that regional scicntists take a closer look at a problem which is
coming more and more to the forefront in discussions among planners, politicians,
and street demonsteators, namely, the fate of the individual human being in an
increasingly complicated environment or, il one prefers, questions us to the quality
of life. The problem is a practical one and, therefore, for the builder of theerctical
models, a ‘hard nut to crack.”

Now, first of all, does the problem fall within the scope of Regional Science?
I think it does. A forest economist remarked some lime ago that, “forestry is people,
not trees.”  How much more accurate it would be to say that Regional Science is
about people and nol just about locations.  And this ought to be so, not only for
reasons of application. Regional Scicnee defines itsell as a social science, thus
its assumplions about people are also of scientilic relevance. Regional scientisls
differ in their attitudes toward concepts related to the quality of life.  In his pre-
sidential address of 1962 Ullman [10] concluded that the, “problem remains to
design cities to take advantage of scale economics and the other advantages of
concentration, and at the same time to provide optimum livability.” This formula-
tion indicates a beliel in ‘livability’ as a worthwhile problem for research and a
goal for planning. In 1967 Lowry |6] sounded more skeptical, at least as far as
the idea of an oplimum in physical planning was concerned. **People seem able
to extract apparently equivalent values from diverse environments, so long as the
mechanics of the environment are comprehensible, and so long as its responses to
individual initiatives are predictable.” However, the next sentence takes back
some of the conviction of that statement by arguing that, “when our cities become
too dismal for comfort, we retire to the suburbs and substitute the amenitics of

* The author is associated with the Depurtment of Social and Geonomic Geography, Universily
of Lund, Sweden,
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gardening for those of museums and bright lights.”

One frequently notices thal economists are very quick to suggest (hat we solve
our problems by moving somewhere else. 11 s convenient in theery and oflen in
reality, but the idea implies two things: first, that there is a worthwhile place to go
to; and second, that it is of no relevance that some have 1o be left behind, To
earn money and to find desirable things to spend it on is a basic part of livability
and Regional Science has a lot Lo say about that, Bul it is also important that
there be casy uceess o schools, other educational facilities, universities, libraries,
theatres and concert-halls, doctors and hospitals, security services, playgrounds,
parks, even silence and clean air. One does not find much written in Regional
Science publications on the location and dimensioning of such items in relation 1o
the spatial distribution of needs.  Perhaps the problems involved fit better inte the
more restricted framework of specialism or operations research. 1 do not feel that
this is good research policy. The sum total of these items is regionaily (oo important
to make it rcasonable 1o leave them entirely in the hands of people who view them
predominantly from the nside.

1 am not geoing to carry Lhis point lurther and it is nol my intention 1o remain
on quile so practical a level.  Let me instead raise a question as to what regional
scientists assume about people at the level of first principles.  Have the efforts to
give spatial realism and generalily to cconomic matters also brought human realism
and generality Lo matters of spatia erganization? 1t is hard to find an answer to
this, since, as Isard and Reiner {4] have pointed out, “models of human behavior
over space have been almost entirely oriented (o mass probabilistic behavioe,™
These models of large aggregates are often presented without explicit statements
about the assumed social organization and technology that exist at the micro-level
from which the individual tries to handle his situation,

It may well be that when o region is given a certain areal size, which is well
above the daily range of the majority of its population, it does not mutier very much
(as Far as the aggregale spatial oulcome is concerned) what forms micro-arrangements
have happened (o take,  Such possible insensitivity would, in itself, be a problem
for analysis. Nothing truly general can be said about apgregate regolaritics until
it has been made clear how far they remain invariant with organizational diflferences
at the micro-level.  As an illustration, let me refer (o the greal number of studies
of consumer and commuter behavior. n one case only I found the straightforward
stalement 10 the cffect that in, “the modal case, the male traverses the habitat to
exchange labor for money, and the female traverses it to exchange this money tor
foed and other objecis of value.™  See Fox and Kumar [2]. Tt could be argued
that a modal case of that kind is a particular solution, typical ol a given culture
area and of a given period of time, - What about a modal case where both man and
wile exchange labor for money?  Or what aboul doing away entirely with many
of the retail trade establishments by equipping dwellings with refrigerators and
stererooms beside the mailbox and having them filled (rom cruising delivery vehicles
without the presence of the customer?  Since we know that social roles can be re-
defined and that experis on physical disiribution are working on new technical
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approaches, it wounld be rather interesting 1o delermine to what extent variations in
basic assumptions at the houschold level would affect the principles of Central
Place Theory or those of traflic gencralion models.

In a different problem area it is unquestionable that there are fundamental
direct links to be explored between the micro-situation of the individual and the
large scale aggregate outcome, I am referring (o migration. In spite of the
intuitive feeling among all workers in the field thal micro-enviconmental faclors are
important in the decision to move, nearly all models involve only the extrapola-
tton of current aggregate behavior.  ‘These observations are sufficient te illustrate
that there is a purely theoretical case for taking a ¢loser look at the individual
human being in his situational setting. To do so would improve our ability (o
refate the behavior of small scale elements and large scale aggregaics.  Failure in
this respect is a commean, fundamental weakness of all social sciences. ‘l'o locus
“on the locational dimension of human activities,”™ as Tsard and Reincr [4] have
argued the regional scientist is obliged to do, should be a point of departure as
promising as most others, or perhaps more so, for tackling the problem of establish-
ing coherence between the two ends of the scale.

The initial task is, 1 think, Lo climinate imprecise thought processes which
conceptually deceive us into bandling people as we handle money or goods once
we commence the process of aggregation.  In order 1o illustrate this 1 would like
to relate an experience which can hardly be unique. When I was three or four years
old my father tricd to teach me the principles of banking and we trotied along to
the local establishment to deposit what | had accumulated in my savings box,
including a very shiny silver crown.  The next day 1 insisted on walking back to
the bank to muke sure that the people had really guarded my money, The clerk
was very understanding and showed me the correct mix of coins, But (he shiny
crown wus not among them and it could notl be produced. [ decided that savings
banks did not really save money.

1t was primilive cconomies to assume that banks should worry aboul the identity
of coins. Is it advanced or primitive social scicnce (o disregard the identity of
people over time in the same fashion? This i whal we do in most cases when we
treat a population as a mass of particles, almost freely interchangeable and divisible,
it is common Lo study all sorts of segments in the population mass, such as the tabor
force, commuters, migrants, shoppers, tourists, viewers of television, members
of organizations, cte., cach scgment being analyzed very much in isolation from
the others.  As one of my students put it, ““we regard the population as made up
of “dividuals’ instead ol individuals.” OF course, we cannol focus on every single
individuul in the aggregate.  We have ta leave il (o (he historian (o concern himsell
with biographies of sample individuals.  But on the continuvm between biography
and aggregate statistics, there is a twilight zone (o be explored, an area where the
fundamental notion is that people retain their idenlity over time, where the life of
an individual s his foremost project, and where aggregate behavior cannol escape
these facts.

With a concern Tor the individual, it follows that we need Lo understand better
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what it means for a location to have not only space coordinates but also time co-
ordinates. It might be yuite reasonable to eliminate time by concealing it in costs
of transportation and storage, as long as the handling of material is the main concern
of locational analysis.  But it is hardly reasonable 10 do so when the problems of
people are brought in. When, for example, in a general equilibrium maodel, it is
assumed that every individual performs a multitude of roles, it is also implicitly
admitied (hat location in space cannot ceffectively be separated from the flow of
time. Sometimes, of course, an individual plays several roles at the same moment.
But more offen the roles exclude each other. 'They have to be carried out within
a given duration, at given times and places, and in conjunction with given groups
of other individuals and picees of equipment.  They may have (o be lined up in
non-permutable sequences.

OF equal importance is the lact that time does not admit escape for the indi-
vidual. He cannot be stored away lor later use without complications for himsclf
or society.  As long as he is alive at all, he has to pass every point on the time-
scale.  Every point iy space does notl dermand the same of him; he need only be
somewhere in an environment which grants at least minimum conditions for survival,
But this ‘somewhere’ is always critically tied 1o the ‘somewhere’ ol o moment
carlier,  Jumps ol nop-exislence are not permitted.  To argue that time has to
be taken into uccount along wilh space does not necessarily mean that studies of
chunpe and of development trends should take precedence over examinations of
equilibria and steady states.  Sec Stewart [9], 1t means primarily that time has
a critical imporlance when it comes to fitting people and things together for function-
ing in socio-economic syslems, whether these undergo lTong-term changes, or rest
in something which could be defined as a steady state.  What 1 have in mind is (he
introduction of a time-space coneepl which could help us to develep a kind of
socio-economic web model.  The madel would be asked what sorts of web patterns
arc attainable if the threads in the web (ie., the individuals) may not be stretehed
beyond agreed levels of *livability,”  And when 1 speak of a web model, this is not
just a metaphoric expression but a way of indicating whal kind of mathematics one
would need in order to handle it.  Let me try to illustrate these ideas in an informal
and surely very *half-baked” fushion. I will not be concerned with a research techni-
que.  am stressing a point of view by indicating the outlines of a model presently
under study, As you will see, the various traditional concepls will be tied up in
only a few packets with new labels.

In time-space the individual describes a pars, starting at the point of birth and
ending at the point of death.  {(Inanimate things also follow time-space paths but
the characteristics ol these are excluded here although they are needed in the com-
plete web model). The concept of a life path (or parts of it such as the day path,
week path, ctc.) can easily be shown graphically if we agree to collapse three-dimen-
sional space into a two-dimensional plain or cven a one-dimensional island, and
use perpendicular direction to represent time. In a Garden of Eden in which
life was so entertaining that we did not ¢ven feel the need for regular rest, with
a continually pleasant climate, ubiguitous self-replacing fruits to consume, and no
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social responsibilities, the path could be a true time-space random walk, In a
more earthly environment il cannot be so, even if some drop-ounls would have us
believe otherwise. Assuming that continued survival is the first choice of thosc
who have already sct out on their lile path, then some sort of counter-randomness
programming has to occur.

When Robinson Crusoe found himsell alone on his island, he could make up
his program without regard {o a pre-existing socio-economic system. The natural
resources were all his 1o develop under his specific set of biological and technical
constraints. An individual who migrates into an established socicty, either by
being born into it or by moving into it {rom outside, is in a very ditferent position.
He will at once find that the set of potentially possible actions is severely restricled
by the presence of other people and by n maze of cultural and legal rules.  In this
way, the life paths become captured within a net ol constraints, some of which
are imposed by physiological and physical necessities and some impuosed by private
and common decisions. Constraints can become imposed by society and inleract
against the will of (he individual.  See Vining [11].  An individual can never frec
himself from such constraints. To migrale during a pressing situalion involves
substituting a known patiern of constraints for one which is largely unknown.  And,
being a forward-looking animal, the individual probably trics to compare not just
the prevailing situation but the anticipated situation in the life-perspective of him-
sell and members of his Tumily.

Several different ways of investigating the socio-economic web come to mind.
One is fo sample life paths.  Biologists found this te he useful a Tong time ago when
they invented the world-wide system of bird-banding. In countries with a conti-
nuously up-dated population register, it would be feasible (after compulerization)
to sample paths between dwellings on a very broad scale.  Some experiments in
that direction have already been made.  Sce Jakobsson [5]. But it would be diffi-
cult to dig deeply cnough to unveil the really critical cvents.  Similarly, the shor(-
term paths, days and weeks, can be sampled by observation or by some diary method.
Tn either case, one risks becoming lost in a description of how aggregate behavior
develops as a sum total of actual individual behavior, without arriving at essential
clues toward an understanding of how Lhe system works as a whole. [t scems to
be more promising Lo try to define the time-space mechanies of constraints which
determine how the paths are channcled or dammed up.  Some authors believe that
the study of negative delerminants might he the safest kind of social science.  Tn
the following pages. T am going Lo look at the matter entirely from the point of
view of constraints,

Even if many constraints are formulated as general and abstract rules of be
havior we can give them a “physical’ shape in terms of location in space, arcal ex-
tension, and duration in time. Even a universal rule such as, “thoa shalt not kill,”
means that a set of conligurations of paths are nol permitted, excepl in war and in
traffic. [t would be impossible 1o offer a comprehensive (axonomy of constraints
seen as time-space phenomena.  But three large aggregations of constraints im-
mediately present themselves. The first of these could be tentatively described as
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‘capability construints,” the second as ‘coupling constraints,” and the third as “au-
thority constraints.’

*Capabilily constraints’ are those which limit the activitics of the mdividual
because of his bivlogical construction and/or the tools he can command. Some
have a predominunt time orientation, wind two circumstances are of overwhelming
importance in this connection: the necessity of sleeping a minimum number of hours
at regular intervals and the necessity of cating, also with a rather high degree of re-
gularity.  Both needs determine the bounds of other activities as continuous opera-
tions. Other constraints are predominantly distance oriented, and as a consequence,
enable the time-space surrounding of an individual to be divided up into a series of
‘concentric’ tubes or rings of accessibility, (he radii ol which depend on his ability
to move or communicate and on the conditions under which be is tied to a rest-place.
The inner tube or ring covers the small volume which the individual can reach with
his arms from a fixed place such as a position at a machine or desk, [t follows him
as a shadow when he moves, Two such tubes ¢an never be brought to coincide
completely but they have to be close to coincidence for procreation, nursing, und
somge Kinds of playing and fighting. Tandtools can enlarge this tube but normally
not by very much.  Food has somehow Lo be brought inside the tube at regular
intervals.

The sccond tubce is detined by the range of the voice and the eyc as combined
instruments of communication,  The boundary is by no means sharp but it is clear
that the convenient spatial size of this entity varies between the normal living room
and the assembly hall or its outdoor counterpart, the agora of the Greek city, for
example.  Historically, this uninstrumented tube has had a tremendous significance
for the chosen lorms of social, political, military and industrial organization. It
was only after the introduction of the loudspeaker that really big outdoor political
rallics became practicable. T am sure that we are sull far from understanding the
locational implications of (he next enlargement ol the range of this tube (i.c.,
telecommunications}), which have entirely broken up this once so narrow spatial
houndary. One hears the most divergent opintons aboul Tulure possibilitics of
having Lelevision sereens substilule Tor face-to-Tace meetings around a table, The
amount of travelling undertaken by lunclionaries these days indicates that a break-
through in terms of new behavior patterns is still on the waiting list.  The two kinds
of time-space compartments just mentioned have, (o a small extent, been systematical-
ly studicd by biologists, psychologists, and sociologists,  But mostly they have
remained the practical concern of architects, engineers, and timec-and-maotion
experts.

The next tube in the hicrarchy bring us dircetly into the business of regional
science. People need to have some kind of home base, it only temporary, at which
they can rest at regular infervals, keep personal belongings and be reached Tor receiv-
ing messages.  And once a place of this sorl has been introduced, one can no longer
avoid considering more closely how time mixes with space in a nen-divisible time-
space.  Assume that cach person needs i regular minimum number of hours a Jday
for sleep and for attending to business at his home base,  When he moves away
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from il, there exists a definite boundary line beyond which he cannot go if he has
1o return before a deadline.  Thus, in his daily life everybody has to exist spatially
onanisland. Of course, the actual size of the island depends on the available means
of transportation, but this docs not alter the principle.

Improvements in transport technology have enlarged the size of the island con-
siderably over the centuries.  The difference in range between the walker and the
motorist is tremendous. lor the flyer the entity has been broken up into an ar-
chipelugo of smaller islands around the airports which arc within reach. While
in the air, he is imprisoned in a narrow time-space (ube without openings and he
does not therefore effectively exist in the geographic locations over which he is flying.
During the era of more primitive transport technology, the population was nearly
homogenous with respect to daily range.  Today differences between groups within
the same arca and differences between areas can be very great.  On most days the
effective size of an individual’s island is much smaller than the potential size which
is delincated by his ability to move.  The purposes of movement from the home base
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include going to work, collecting goods, meeting other people, ete.  If we look
closer at the time-space volume within reach, il turns out to be not a cylinder but
a prism, It not only has a geographical boundary; it has time-space walls on
all sides.  Sce Figure |, Depending on where the stops are located and how long
they last, the walls of the prism might change from day to day. TMowever, it is
impossible for the individual to appear outside the walls. Every stay at some sta-
tion means that the remaining prism is shrinking in 4 certain proportion to the length
of the stay. A stay at a work place for cight hours might cause the remaining
prism to disappear entirely if the stopping point lies at 1 maximum distance from the
honmie hase. A more normal situation for a week day in a Western society would
be one in which the remaining prism breaks up into three portions, one in the
morning before work, one at the lunch hour, and one in the evening after work.

Wherever the location and duration of stops inside the daily prism, the path of
the individual will always form an unbroken line inside the prism without backwaurd
loops.  Ile cannot pass a cerlain point in time-space more than vnce but he always
has to be at some point,  Over a lifetime he steers his path through a string of daily
prisms, growing in radius during carlier years of his life and shrinking at an
advanced age. Life becomes an astronomically large series of small events, most
of which are routine and some of which represent very critical gates.

The path inside the daily prism is to a pronounced degree ruled by ‘coupling
constraints.”  These deline where, when, and for how long, the individual has to
Join other individuals, tools, and materials in order to produce, consume, and
transact,  Here, of course, the clock and the calendar are the supreme anti-disorder
devices.  We may reler to a grouping of scveral paths as o *hundle.”  See Figure 2,
In the factory, men, machines, and materials form bundles by which camponents
are connected and disconnected.  1n the oflice, similar bundles connecl and dis-
connect information and channel messages. In the shop, the salesmen and the
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customer form a bundle to transfer articles and in the classroom, students and tea-
chers form a bundle to transfer information and ideas. Bundles arc formed
according to various principles, Many follow predetermined time-tables, often
the same, weekday after weekday.,  This principle, which exists in the lactory and
the school, generally operates aver the head of the participating individual.  His
freedom lies in his choice of work or place of work. After that, he has to obey
the choreography of his superior, as long as he wants to maintain this contractual
arrangement. The schoolchild, however, does nol have the freedom to select
in most cases.  And always, lamilics have to adjust to compulsory timetables.

Shops, bunks, doctors and barbers permit random access belween given hours,
In many functions, particularly the managerial ones in lirms and organizations, bun-
dles have to be formed and located some time in advance in a kind of trial-and-error
fashion. Today, hoards of administrators and secretarics spend their regular working
hours trying to get other people together for future meetings.  The more principles
of participation come inte fashion, the more this business will expand.  Appoint-
ments seem o be moving more and more into the future, indicating a growing
congestion, A person, who wants great freedom Lo maneuver, now has to extend
his programning ahead by a year to eighleen months.  The bundles formed with
family members and fricnds are subject to private administration during the time
remaining after outside demands and associated (ransport requirements.  Private
administration does not mean that the buadles are entirely outside the general
social and legal control,

The bundles tend to he closely interdependent because individuals, malerials,
and bits of information have to move from one to the other in an orderly way.
(The principles of maximum packing would be an interesting area ol research related
to critical path analysis.) An individual, bound to his home base, can participate
only in bundles which have both ends inside his daily prism and which are so located
in space that he has time to move from the end of one 1o the beginning of the
following one. This means, for example, that if 4 doctor holds his clinic during the
working hours of his patient, the latter cannot see the doctor except by oblaining
permission to be absent from work. 1t is also clear that the car-owner, because
of his random uceess to transpott, has a much greater freedom to combine distant
bundles than the person who has (o walk or (ravel by public transportation.  The
difference is not so much a matier of speed as one of loss of time at terminals and
junctions,  See Figure 3,

A further kind of bundle deserves some passing comment.  Telecommunica-
tion allows people to form bundles without {or nearly without) loss of time in
transportation. Radio and lelevision are of intercst in this conncction mostly
because they take time from alternative activities, FEveryone can jump on and
off the bundle as he likes. But the telephone has a great signilicance from the
point of view ol social organization. It is true that a call may save much lime,
especially when it concerns the arrangement of future meetings.  Bul at the same
time, it is an outstanding instrument Tor breaking other activities, So onc may
somctimes wonder about the net outcome. In this regard, a world-wide dialing
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system seems 1o be a mixed blessing, sinee all (oo often people may lorget differ-
ences in local time around the globe,

The third family of constraints, which | would like (o discuss, relales to the time-
space aspects of authority. The world is filled with a device which we may call the
‘control arca’ or *domain,”  These words are essentially spatial,  However, | would
sugpest that the concept of a domain be redefined to refer 1o a time-space entily
wilhin which things and events are under the control of a given individual or a given
group. The purpose of domains (they are almost natural phenomena and many
animals have them) seems 1o be te protect resources, natural as well as artificial,
to hold down population density, and to form containers which protect an efficient
arrangement of bundles, seen from the inside point of view of the principal. In
time-space, domains appear as cylinders the insides of which are cither nol acces-
sible at all or are accessible only upon invitation or after some kind of payment,
ceremony, or fight.  Some smaller domains are protected only through immediate
power or custom, e.g., a [avorite chair, a sand cave on the beach, or a place in a
queue.  Others, of varying size, have a very strong legal status: the home, land
property, the premises of a {irm or institute, the township, county, state, and nation,
Muny ol these have a long, almost permanent duration, such as nations, British
universities, and Japanese companies. Others are only temporary such as a seat
in the theater or a elephone booth al the roadside.

Thus, there exists a hierarchy of domains (see Figure 4) and certain kinds are
beyond escape. Those who have access to power in a superior domain freguently
usc this to restrict the set of possible acltions which are permitied inside subordinate
domains.  Sometimes they can also oblige the subordinate domains te remove
constraints or to arrange [or certain activities against their will.  Decision-makers
in demains on equal or nearly equal levels cannot command cach other.  They
have to influence each other by trading, by negotiation, or (in primitive cases) by
invasion and warfare,  Gaining access (o power within a domain is & problem that
may be solved in a variety of ways, of which only some are economic in the ordinary
SCNse.

Predetermined Bundles
and the Daily Prism

eb:  Dossible Path
df:  Pogsible 'ath

FFIGURL 3. Interaction of Constraints
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The three aggregations of canstraints (i.e., capability, coupling, authority)
interact in many ways: in dircet obvious ways, and in indirect ways which are less
easily detectable. Sce Figure 4. A few cases are discussed as illustrations. It
is obvious that a low-income job, compared o a higher income job, gives access
to fewer or inferior domains,  Tnability to rent a dwelling ¢lose 1o a place of work
may, in the first instance, directly lead to long commuting times but may also lead
to more concealed repercussions such as incursions on the time avatlable for other
activities, 1t may well be that the low rate of participation in cultural activitics by
large groups of people has less to do with the lack of inlerest than the prohibitive
time-space locations of dwelling, work, and cultural activities. Even in nations
where medical care is free, considerable numbers of people do not get their intended
share, The reasons for this could be similar,

N =1

Not Accessible

FIGURE 4. Hierarchy of Domains

Of special interest in terms of complicated interactions are the dependent mem-
bers of familics, The child has a small daily prism, unless a parent can spend a
good deal of the day taking him from place to place.  This means that the coverage
and quality of the local training establishments and types of social contacts in the
neighborhoeod will have very long-term effects on the life paths, since training as well
as friendship ties provide the keys which open or c¢lose the gates to domains later in
life. In all probability, the manner in which things are arranged for the child also
affects the spatial structure of both the population composition and the labor
markel.  Anderson [1], writing on location of residential neighborhoods, peints
oul that, “if more satisfactory arrangements were devised for providing for the
children of working mothers, then many larger families now suburban, might move
into more central locations.”

Important for interregional relations is the birth and death of jobs in relation
to the effect of the Tife-path system on prism distunce.  First, as Self [8] has observed,
“It is false to think of regional balance simply in terms of numbers of jobs, when
a hetter index is the range of jobs . ... Thus, if training and the spectrum of jobs
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do not match in a given timc perspective then the need for migration inevitably
arises.  Migration, of course, is not necessarily a bad thing, unless it detracts from
living standards in the exporting and/or importing areas. The timing of comple-
mentary events is also of importance here.  One can find cases where there is a
bilanee over the year in the number of new jobs available on one hand, and demand
for jobs on the other, and still much outmigration occurs.  Job opporiunitics
may arise al times of the year other than exactly when a group of impatient young
people are finishing school and are scarching for jobs,  Similar observations could
be made with respect (o dwellings.  The influence of migration is not confined to
the maover and his dependents: there is also an cffect on the situation around him,
An out-migrant partially breaks up an established network and removes some
skills, information and purchasing power. This does not mean that the situation is
always made worse by migration. [t might improve the situation as would be the
case when (he remaining population has more clbow room in a formerly crowded
rural arca.  Durthermore, the in-migranl may cause positive or nepalive external
cellfects,  "There are surely cuses where migration might assume forms which disor-
ganize communities.  We know very little, T suppose, about the convenient propor-
lion between the stable and the moving parts of a population.

A saciety 15 nol made up of a group of people which decides in common what
to do a week ahead of time, Tt consists primarily of highly institutionalized power
and activity systems. A majority ol domains amd bundles within them have a loca-
tion in space, o duration over time, and a composition according 1o consciously or
habitually preestablished programs of organization which are made up with po par-
ticulur regard to the individuals who happen (o enter these systems and play the
needed roles for portions of their lile-paths, A company, a university, and a
government department are structured according (o an arranpgement which exists
a8 4 time-space pattern, cven il the people are not there.  The same is true of the
multitude of barriers and channels formed by legislation, administration (e.g.,
taxation), entries to professions, maximum speeds on roads or building codes.  In
total, seen from the point of view of the individual, this is an enormous maze about
which he personally can do very little.  Of course, there is a slow response in (he
system to people’s reactions and this means that the set of domains and bundles
changes over long periods of time.  One might perhaps say that technology, which
changes the capability constraints, is the prime mover.  Domains and bundles thus
change position in lime-space.  New unils are born, existing ones grow in size,
dwindle, or dic.  However, because so many domuains have a very sirong legal stalus
and consequently, a long life (as for example, units of land ownership or municipal
boundaries) and because so much is constrained within buildings having typically
long lives, reactions often seem {[rom a system-wide point of view) locul and not
very purposcful. Tt is suflicient to note that despite the new ranges created by
improved transportation, local government units have tended to remain medieval
in size. A farmstead attitnde (o the domain problem survives in political life, in
strong contrast to the sophisticated conception of space which industry tends to
possess.
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Viewed in a time-space perspective, then, we have two diverse systems ininterac-
tion. One is the predominantly time-directed warp of individual life-paths, which
make up the population of an area and the concomitant capability constraints.
The other is the more space-oriented sel of imposed constraints of domarns and
bundies to which the individual may or may nol have aceess according Lo his needs
and wants. The population forms a kind of trattic low in a road net with generally
rusty pates. loose ends of life-paths either have to discover (or themselves how
to open new roads and domains, locally or aller migration into more permissive
regions, or they disappear. 1 think it is true to say that the system of domuains is
much belier understood with respect to flows of goods and money than with respect
to flows of people.  Social scientists know very little about interactions of con-
straints, as seen from the point of the life-path of the individual. In the main,
people are viewed as parts of activities to be perfomed within cach domain in
isolation, and nat as entitics who need to make sense out of their paths belween and
through domains. 11 may well be thal the more we, as optimizers, estimate efliciency
within domains in the use of bundles ot people, machines, materials and information,
the more loose ends, which do net know how 1o move on, will appear in the popula-
tion flow, FExtrapolited 1o the limits, the guestion ol life-paths hetween domains
has ceriain strange, even repulsive, aspects. If the transplantation of hearts be-
comes a standard surgical procedure, then a continued high rate of accidents in
traffic and in industry will be necessary to maintain the halance.

When asked about the concept of livability, people would express very different
opinions, Nevertheless, | do not think it would be an entirely impossible task to
make up a widcly acceptable list of items whieh are fundamental Tor survival,
comlort, und satisfaction. 'T'he individual whe saw bis life-path as an eighty year
scheme, would need thesc items to be distributed along the time axis in characteristic
ways.  Thus, to consider the simplest items, it would be necessary or desirable, as
the case may be, 1o have aceess: to air and a dwelling contincously, to food several
times a day, to some daily and weekly recreation, to play and training during early
years, to security of work and continuity of cducation at irregular infervals during
a carcer, Lo assistance at an advanced age, and al all times random aceess Lo means
of transportation, relevant information, and medical care. However, access in-
volves much more than the simple juxtapositton of supplics in regions of arbitrary
sive.  ILinvelves 4 tane-space location which really allows the life-path to make the
required detours, T Turther involves (he construction ol barriers, physical, lepal,
econontic and political, which serve to give to everyone his full share of the fundamen-
tul requirement listed.  The study of livabihty would need a large political science
component, bul one which does nol hesilate to ook into the nlicro-manilestations of
power.  In this latter area exist the direct links between the macro and micro realms,
links which have been largely uncexplored by regional scientists,  As mentioned
before, thuse who have aceess (o power in domains use much of their energy within
their arca ol competence to superimpose (or sometimes remove) constraints on
activities in lower level domains, At least such upper echelons as national, regional,
and municipal governments and sometimes big organizations tend te do this in a
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formalistic way without much understanding in terms of Lime-space interactions for
the population involved.  Therefore, even with the hest ol intentions, outcomes
are oflen yuestionable,

Given the list of needs and their statistical biography, it would be the task of
the analyst to try to find out how much of various kinds of livability items would
be simultancously atlainable under various assuniptions of technical, economic
and social organization,  And since, once born, everybody has o be somewhere,
everybody should be included in the picture, the child as well as the entrepreneut.
This means, Tor example, that caleulations ol the demand for medical care must
be seen as 4 lunetion of the tolal population's state of health and not us a function
of revealed demand. A time-space web modcl in Lhe sense of a flow of life-paths,
controlled by given capabilities and moving through a system ol outside constraints
which fogether yield certain probability distributions of sitvations for individuals,
should, in principle, be applicable to all aspects of biology, from plants Lo unimals
to men,  However, although some animals make buildings, defend domains, and
believe in social rank, it is only man who can Lo a large extent choose between dif-
ferent constraints and, by restricting the number of offspring, even control the size
of the population flow.  The choice of constraints has always been a very piecemeal
afMair, more like a natural process than conscicus planning,  History and cultural
anthropotogy show thut it is possible to live under a tremendous variety of con-
straint systems, even it all have specilic drawbacks, as scen from the viewpoint of
individual survival and wellare,

The siriking drawback ol the so-called developed industrial sociely has bheen,
and perhaps still is, the poverty problem, i.c., the fact that large groups of people
have continued to live al the margin of famine or al least below what to people with
a sense of fairness scems to be an acceplable standard.  Systematic studics of
poverly, sturted in Britain toward the end of the nincteenth century, eventually led
to the concept of the Welfare State.  Perhaps because of the initial limitations of
their goals, even the best conceived versions of the Wellure State are not well pre-
pared to cope with the new forms ol poverly problems which are tending to affect
everybody, e.g., ugly landscapes, simuitaneous overcrowding and loneliness, alicna-
tion from crucial decision-making in work and society, ete. It seems that the muin
loeus of our practical problems are moving away [rom the allocation of money
towards the physical allocation of the uses of space and time,

Neurath [7] sugeested some decades ago that we should be looking at, “markets
and finance and al the whole reckoning in money as an institution like any other,
such as funeral rites, golf, rowing, and hunting. I'o regard money as a historically
given institulion does nol involve any objection to its use—though there may be
such objections  but an objection to the application of arguments, valid in the ficld
of higher bookeeping, o the analysis of social problems and human happiness in
general,”  Now, when looking al the other methodological extreme, we alse do
not get very far by running around and questioning people aboul their likes and
dislikes.  First of all, we need some way of finding out the workings of large socio-
environmental mechanisms.  To me, a physical approach involving the study of
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how cvents oceur in a Ume-space framework is bound to yield results in this regard.
In arder te be realistic, our models would have to recognize ihe fact that the in-
dividual is indivisible and that his time is limited.  Further, we would have to nole
that the individual in dealing with space not only considers distanee, but also has
a strong (and perhaps logically necessary) drive towards organizing space in sharply
bounded territorics,

It was said before (hat the chotee of constraints has always been 2 piccemeal
affair.  Fven in theoretical studices, social scientists have tended to take most of
them for granted according to availuble expericnce. With 2 suitable technique lor
grouping constrainls in time-space ferms, ong could perhaps hope (o be able to
boil down their scemingly tremendous variety into a tractable number. Simula-
tion comes to mind as a way of analysis until more general mathematical tools
become available,  Reasonubly good simulations should improve our ability 1o
survey whole systems and belp to reduee the considerable trial and error component
in applications. A purely theoretical, even artistic, satisfuction for the regional
scientist would then be the ability 1o invent entirely fictitious sogieties which were
still Tounded on realistic first principles.  The technological forecasts which edify
us these days and often seem so promising, at Jeast superficially, ery out for instru-
ments which could help us Lo Judge the impacts on social organization and therehy
the impact on the ordinary day of the ordinary person.
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