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The efforts to callibrate and the experimental runs
provided four useful typos of information:

(1) An increased understanding of the housing syston,
(11) Insights into modelling such & syston,
(%ii Research and data collection requlrenents,

iv) Guidelines for pollicy makers,

The concluslons are discussed in Chapter Ei;ht. The

nost slgnlflcant would appear to be:

(1) The actual process of formalizing this dynanlc nodel
has proved to be of immense value in structuring the
process of learnlng about the housing systen,

(11) There 1s a severe lack of a clearly defined and
conslstont set of housing objcctives and hence also
of & proper definition of 'the housing problen',

(1i1) Problens exist in unravelling the mass of data to
support the rigorous denands of a conputer nodol,

(iv) The learning experience from this type of nodel
developnment needs to be exnbedded nore deceply into
the declision maklng process, It is reconnended that
any future model should be developed in close liaison
wwlth governnment policy nakers,
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not just one clear aim towards which all are working, The
housing objectives that different portles assume should be
sought by the nation either reflect the standpoint of the
parties nmaking the declaratlions thus producing a set of often
unrelated and conflinting ains or are vaguc and ill-defined
such as,'a decent home for every famlly at a price within
thelr means'., ( 25 )

In any complex and interconnected systen the pursult o”
one aim invariably neans that some other alm nust be forfeit,
But the problem of determining prioritlies 1s only exarcerbated
when the policy aimc are 1ll-defined,

In the process of bullding up a total picture of the
housing system 1t became anparent that it is no trivial
nétter to specify a structured and systematic hierarchy of
ains towards which a natlons housing volicy can be directed,
It was found possible, however, by taking & broad view, to
speclfy a number of questions which policy ma%ers nust
consider 1f a usable statement of housing objectives is to
exlst, This 1list is contained in Appendix A,

The apparent difficulty in expressing housing objectives
as a set of clearly defined and consistent aims is allied to
the diverslty with which the housing 'problem®™ is percelved,
An examination of the literature quickly shows that there
i1s not just one housing 'problem®' clearly understood by all,
Like beauty the 'problem' appears to be in the eye of the
beholder., The followlng extracts are 1llustrative of ways
in which the national housing problem and its solution has
been perceiveds

'there 1s not an absolute shortace of dwellings, the

problem is (that) only the better-off can afford to buy
a house,..(because there are) ,., not enough building
























important feature of variations with time can be dealt
with, The computer programme for the nodel equations
was written in Algol language; an ICL 1900A nachine Peing
used,

Before describing this nodel in outline two practical
difficultles which were encountered will be discussed,
These arc the problems of classiflication and of

definition of terms,

2,2, THE CLASSIFICATION AND DEFINITION PROBLEMS

A difficulty which affects data collection and nodelling
is that of choosing a nethod by which households and
dwellings should be desi: nated into sub-groups, In both
cases the optlions are very wide, Even when the decisions
are nade there wlll be generated all the cross-product
pocsibllities thus creating a much larger sub-division in
the allocation section of the model, This combinatorial
effect can pose severe problens in defining the level of
conplexity that the model should take, Chapters Three and
Four examine fully the many ways in which households and
dwellings can and have been classified, At the end of
these chapters the reasons are given for choosing the
sub-divisions used in this particular model building
research, In thelast analysic, the method of classification
i1s deternined by the type of policy the nodel is intended
to evaluate, Guidance on this point was provided by the
list of policy proposals in Chapter One,

A second najor problem concerns the inconsistency

in definltions of data from varylng sources, For example,
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Reglistrar Generals classification systen,
Age = households are divided according to ege of the
head of household - 0ld (45 years and over) and Young
(Aged 18-44 years).
Fanlly Status - four different states are defined;
Single persons, married couples without children, narried
couples with children, single parent families,
The nunber of each typ2 of household will depend upon
sone or all of the followlng rates of change =

New Households (i.e. children beconing 18 year olds)

Marriage

Birth

Separation

Inmigration

Emigration

Agelng (From age 44 to 45 years)

Death
These demographic phenomena operate so that thelr effects
are to shift groups of people through a range of 1life
experlences from leaving home at elghteen years to death

in old age,

The Dwellings Sub-llodel

Twenty four different types of dwelling are defined,
arieing from a three way classification systen -

Tenure - Three modes of tenure are considered: owmer
occupled, local authority rented, and others (mainly
privately rented).

Slze - Dwellings are classified as very snall, small,mediunm
and large (The traditional three-bedroom house 1s included
in the mediun category).

Condition = Dwellings are classiflied as being in good
condition 1f they are fit and have all basic amenities, and

bad if unfit and/or lacking one or more basic amenity, These
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changing needs or desires, But it must be remembered

that these are only characteristics and care must be

taken not to attach importance to one as opposed to any
of the others, Neither can any of these divisions be
regarded as independent influences on the choice of
residential location,

Desplte the plethora of characteristics by whilch
households can be ildentified much of the detalled
varlation may be accounted for in terms of the underlying
varlation along two or three basic differentlating factors,

The method of factor analysis has been used in many
studies to describe the resldential differentiation of
the urban population, Factor analysis attempts to account
for the manifold varlation in the characteristics in terms
of a nmuch smaller number of underlying constructs,

Since the results of these studies vary not only with
the nature of the data input and the particular type of
factor analytic technique employed but also with the
theoretical predilections of the investigators,
difficulties arise in the deduction of hard and fast rules
as to the selection of those factors which will always
adequately describe the population in question, (118 )

However, desplite the many differences in factors
chosen by different studles a general consistency of the
findings emerges,

Gans (46), for example, maintains that i1f households
have an opportunity to choose thelr housing that class, in

all 1ts economlc, social and cultural ramifications, and
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life-cycle stage will go far in explaining the kinds of
housing and neighbourhoods they will occupy and the ways
of 1ife they will try to establish within then.

A more complete understanding of the workings of the
housing system must include analysis of how these factors
are affected by the processes, determinants and institutions

involved in organising the urban system, This will be

discussed in a later Section,

32,1, Family Life Cycle

The method of analysis most wldely applied to houslng
in Brlitaln has been the famlly life-cycle, In thls an
important explanation of the differences in both require-
ments and resources of a household 1s its position in the
family life-cycle, ( 93 )

Rossl ( 111) finds that shifts in fanily composition
accompanying life-cycle changes constitutes the major
reason why familles move at all; moblility being the
process by which famllies adjust their housing to the
changing needs gemerated,

Professor D.V,Donnison (43) suggests that people
pass through five 'houslng stages' in the course of their
lives involving six basic household types:

(1) For the first twenty years or so they live in
thelr parents home,

(2) Then a growing proportion of them spend a brief
period on their own or with friends after leaving
home to study or find work, The flrst year or two

of marrlage when wives generally remaln at work,nmay
be regarded as a continuation of this phase: the
household 1s small and mobile, and out all day; their
home is not the centre of thelr lives,

(3) As soon as thelr first baby is born, the house-
holds needs change again and become, during this
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expanding phase, increasingly extensive and demanding,
(4) In time, all or most of thelr children leave hone,
and for those who do not have elderly relatives living
with them there follows a fourth phase, The household

1s agailn small and less dependent upon its nelghbours

and the services offered by the surrounding district,

but a home has been established and filled wlth

possessions, roots have been put down, and people are
less likely to move than in earlier years,

(5) Finally, in old age, households shrink still
furthery they become even less mobile, and thelr
comfort and peace of mind depend increasingly upon
security of tenure, upon the design and equipment of
the home; the services avallable in the neighbourhood
and the support of nearby relatives and friends,

In Stage (1) individuals do not constitute a separate

household whilst still dependent upon their parents,

In Stage (2) two household types can be defined;

Young Single Person Households,
Young Couple Households,

In Stage (3) famllies emerge and grow defining:
Young Famlly Households,
Young Single Parent Households,
Old Famlly Households,
0l1ld Single Parent Households,
In Stage (4)the fifth household type can be defined:
0ld Couple Households,
In Stage (5) are:
Old Single Person Households,
These six household types involve only three different
household structures = single, couple and,family,although
single will encompass all never-married, widowed or
divorced persons now requliring separate accommodatlon,
Analyslis by structure alone imparts a limited

understanding of elther present needs or future demands;

age of the head of the household will defline more precisely
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at what stage of the family life~-cycle the household 1is
sltuated. The housing behaviour of a young couple
anticipating beconling &8 young famlly wlll differ
conslderably from an old couple the next stage for
which may be old single household , Classificatlon of
households by age 1s an integral aspect of the life-cycle
theory., In most studies young implies aged under 45 years
and old implies aged 45 years and over,

Although thils formulation provides a useful structure
for analysis its limitations nmust be recognised, Previous
studlies indicate that there is a wide and contradictory
variation in patterns of housing use among households at
sinlilar stages of the family cycle, Constraints and
lnertia factors may prevent housing adjustnents in accorde
ance with the family life-cycle. The fanmlly cycle fornmu=
lation is intended to indicate 'needs'; 1t does not imply
that the housing system distributes resources according to
need, Other consideratlions need to be taken into account
if famlly life-cycle 1s to be fruitful in housing analysis,
Famlly life-cycle 1s best regarded as one of the factors
which may be most iumportant in determining the housing
expectations, aspirations and demands of households,

At this stage 1t 18 useful to distingulsh between
housing 'need' and housing 'demand®, Murie, et al, ( 82 )
cover this polnt very clearly and show that it 1s essential
that the two concepts be distingulshed:

"Housing need has been defined as ‘'the extent to which

the quality and quantity of existing accomnodation falls

short of that required to provide each household or

person in the population, irrespective of ability to
pay,or particular personal preferences, with
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accommodation of a specific minimum standard and

above, ( 90 )

Demand, on theother hand, is an economlc concept:

the standard and amount of housing a household can
command 1s a result of income and ability to pay. It
does not imply the achlevement of any specified

ninipum standard, There is a third possible concept,
namely housing 'desires', based on household preferences
and asplrations, In some circumstances, ‘'desires' can
merge with both 'nced' and 'demand’

3e242 Soclal Class and Soclo-Econonic Group

Soclal Class or Soclo-Economlec Group is commonly
taken to glve a good indication of:

(2) A households ability to demand certain types
of housing - and

(b) A households deslre for certain typos of
housing,

Both are aspects of social stratification, The latter tornm
being used to refer to any hierarchial ordering of soclal
groups or strata in soclety,

Soclal class/group is & nuch nore elusive concept than
say age or sex and difficulties arise in defining its mature
and meaning, There are some clear hlstorical indicatlions
that divislons in socilety which exhibit nost of the
characteristics of soclal differentiation have long been
recognlised, Plato, for exanple, writing about 300 BC,
wrote of gold, silver and tin people, The rights and
privileges of these groups he saw as belng based on
inheriltance, effort and worth to society. Arlstotle wrote
that the best administered states had a large middle-classge
larger 1f possible than both the others = which is clearly
a reference to the different degrees of pollitical power

enjoyed by the classes, Romans used the
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term classis, which was a division of people on the basis
of taxatlon and property. Hence the usual conconitants of
clags ~ status, power, wealth and so on have been recognle
sed as a basis for dividing people into groups probabdbly
for as long as socleties have existed, However, Briggs

( 16 ) has argued that social class/group as we know it
emerged after the Industrial Revolution, Industrialisation
broke up exlsting order of soclety and replaced it with a
greater division of labour, People's occupations becane
much more differentiated in terms of skills and rewards,
Together with the migration to the cities these differences
brought about separation in residence, styles of 1life and
interests,

One criterion which has been suggested for determining
soclal class/group is income, reciplents being graded
according to the size of thelr income, irrespective of how
it has been earned, But the income per se is not a
satisfactory principle for establishing class, if only
because, as Lockwood ( 76)describes, the question of
occupational prestige interferes with simple economic
gradatigPs. Manual work 1s generally considered to have
lower status than non-nanual work yet many occupatlons
within the sklilled manual range receive higher wages than
the lesser clerical jobs, Curates for example earn less
than dock labourers, The difficulties of using incone as
a criterion of differentliation are further increased by
the incidence of graded taxation and death duties, which

reduce inequalities in the distribution of incone,
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Whereas the overall national income has doubled in recent
years the lower lncome groups share of 1t has trebled hence
narrowing the income gap between the middle and working
classes, Although one person may command a higher annual
income than another he may not be able to effectively
demand better housing, In order to obtaln a mortgage,
for example, securltiy of earnings and incremental salary
scales are as nmuch importance as the absolute level of
earnings,
In British research almost the sole criterion of
soclal class/group which has been used is occupation -
1t appears to be accepted as a reasonable general-purpose
tool for classifying people, Or as Monk ( 81) has arguead:
'occupation has remained the backbone of social
grading because no better methods have been found
and therefore it has remained a powerful and useful
stratification factor even though the interpretation
has become more complex*
Very little research has been carried out on the
developnent and use of scales of soclal class/group
based on other factors or on multidimenional measures,
In America, however, combinations of factors such as
occupations, income and education have been used. Even
such un;sual factors as particlipation in the conmunity,
and the contents and condition of living rooms ( 52 )
have been implemented but usually only for particular
studles, thelr general use in other studlies has been
limited,
In terns of research use in Brlitaln, data on

occupation is easy to collect and has remalned universally

a popular criterion, In addition, occupation has been
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conslstently shown to be highly related to most other

factors associated with social grading, particularly

income and education, As Berger (14) has written:
'Different classes in our society not only live
differently quantitatively, they live different
styles qualitatively, A Socliologist worth his
salt .... can make a long list of predictions
about the individual in question even if no
further informatlon has been given .... the
Sociologist wlill be able to make intellligent
guesses about the part of town in which the

individual 1lives, as well as about the size
and style of his house',

There are a number of reasons why occupation 1s
recognised as an important descrlptive element of
soclal grading, 1In all societies where they exist
occupations are differentially rewarded, Income is
obviously an important determinant of possessions, style
of life, andplace of living in societies based on a cash
nexus, Households with similar incomes are lilkely to be
able to afford similar housing. Furthermore, individuals
particlpating in similar occupations will interact with
each other in particular ways, the experlence of work
affecting in some way a person's view of the world, his
attitudes and opinions. 1i,e. not only will households
with similar occupations have similar ability to demand
certaln type s of housing they most likely vill also desire
slmllar types of housing,

The census contalns two forms of classification
of occupatlons:

Soclal Class - and
Socloeconomic group
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3¢2,2.1, Census Classiflcation by Social Class

The officlal collection of statistics related to
soclal class can be traced back to the middle and late
nineteenth century to the work of the General Register
Office (GRO). 1937 saw the introduction of eivil
registration of births, marriages and deaths, which when
combined with information collected in the decennial
censuses of population of the number of males in different
occupations showed striking differences in mortality
between groups of workers in particular occupations,

For the first time statistics were avallable which under-
lined the probability that hardship arising from poverty
and its correlates in housing, nutrition, hyglene and

clothing might also contribute to differential mortality,

The first systenatic attempt to construct a social
classification of the population in England and Wales was
undertaken by Dr, Stevenson in 1911 primarily for the
purpose of analysing infant mortality, The classification
grouped relatively homogeneous occupations according to
the degree of sklll involved and the social position
implied. ( 115) Eight social groups were ldentified, the
first five belng ranked 1ln descending oxrder of social
position, These have become widely referred to as the

Reglstrar General's Soclal Classes;

I - Upper and Middle
III - Skilled
IT -« Intermediate bwteen I and III
V « Unskilled
IV « Intermediate bwteen III and V

Others~- Textlile workers
Miners
Agricultural Workers,
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Due to certain defects in the 1911 classification
(esg. fallure to distingulsh between enployers and
employed or between skllled and unskilled in the
nanufacturing industries), in 1921 Dr, Stevenson nade
certain revisions to ensure that soclal grading was nade
entirely on the basis of occupational information. (116 )

This broad criterion for allocating occupational
groups to the soclal classes has survived through
successive populatlion censuses, although its applicatlion
1s nowadays regulated by such factors as occupational
training and skill, educatlon and professional
qualifications, Since 1961 distinctions have been made
between people with different levels of responsibllity;
account is taken of individuals employment status (e.g.
if he 1s a foreman) in addition to his occupational group
before belng allocated to a soclal class,

In the 1970 Classification of Occupatlons Social
Class III was split into manual and non-manual components
thus enabling the soclal classes to be readily recombined
into a non-manual and manual dichotomy., The soclal class
categories currently used together with examples of the
occupa%ions covered are listed below:

Non-Manual

I =~ Professional Occupations (e,g., Doctors,Lawyers)
II -~ Managerlal and lower Professional Occupatlons
(e.g., Sales Managers, Teachers)
III N- Non-nanual skilled occupations (e.,g. clerks,
shop assistants)

IITI M- Skilled manual occupations (e.g. bricklayers,
underground coal miners)
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IV -~ Partly skilled occupations (e.g. bus conductors,
postmen)

V « Unskilled occupations (e.g. porters, ticket
collectors, general labourers)

Changes in the social standing of particular occupa-
tlons and shifts in occupational structure have led to
modifications on the grouping of occupations int social
classes at successive censuses since 1921, Such changes
ralse problems of comparabllity over time betiween
statigtics on the soclial classes but may be less than the
corresponding problems brought by time alone in an age of
rapid technological change,

In 1931 for example half a million male clerks wore
transferred from Soclal Class II to Social Class III, 1In
1911 they had been classified in Class I. With the growth
in technology employees in many occupations have had to
undergo extensive tralning and so such occupations have
tended to climb tHe social class scale, Correspondingly,
other groups have fallen in social status. The effect of
such changes on the comparability of censuses will depend
upon the size of the occupational group concerned.

The soclal classes are derived from aggregates of
preclsely defined occupational groups. Individuals
are assigned to one of more than 200 groups on the basis
of thelr current, most recent or last occupation as
recoxrded for example at birth, marrlage or death
reglstration, or on census schedules. The most accurate
statenents probably are found at the census where generally

the individual answers questions of a more specific nature
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than at registration where the informant might not know
precisely the kind of occupational statement required, A
'mechanic® for example could, if unqualified,'relate to
several occupations - motor, electrical and so on - each
of which falls into a different occupational group., A
mechanlc who was a foreman would be assigned to the wrong
soclal class if hlis status were omitted, Over reporting
of status - the street vendor who is reported as a
travelling salesman - also give rise to blas,

Anal ysis using occupational data froun different sources
can give rise to errors, ©Statements about the occupation
of individuals given at vital reglstration may not always
be consistent with statements about the same individuals
recorded at census, A certaln amount of the discrepancles
nay be accounted for by social mobllity after the census
but the majority will be due to the inconsistency of
statements, Such inconsistencies will affect the accuracy
of rates derived from vital events,

3¢2:2¢20 Census Classificution by Soclio Economic Group

In 1947 a Socio Economic Group System was developed
by the GRO in conjunction with Professor Glass in response
to the suggesiion that a need existed for 'a method of
grouping (occupations) into a relatively small number of
classes, larger than five, but still manageable' in order
to analyse fertility patterns.1ll2)The SEG classification
was not another attempt at ranking dbut rather the
construction of social status divisions for a more limlted

field of conparison, For example, comparisons can be nade
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between those professional workers who are self-empluyed
and those who are employees, Thirteen SEG's were used,In
1961 the Conference of European Statisticians recommended
that the groups be revised to contaln *'people whose social,
cultural and recreational standards and behaviour are
similar, In practice, however, this ideal 1s considered
difficult to obtain as it is impracticable to ask enough
questions., The allocation of occupled persons to soclo
economlc group 1s determined by considering their
enployment status, Further modifications to the SEG's

1s expected before 1981l to bring them in line with the
uEC requirement of harmonizatlon of classifications,

The groups used in 1961, 1966 and 1971 are as follows:

l. Enployers and Managers in central and local
government, industry, commerce etc, = large
establishnments (with 25 or more employees?

2. Emnployers and Managers in central and local
government, industry, commerce etc, = small
establishments (25 or fewer employees).

3¢ Professional workers - self-enmployed

4, Professional workers - employed.

5« Intermediate non-manual workers,

6., Junior non-manual workers,

7.°* Personal Service workers,

8. Foremen and supervisors - manual.

9., Skilled manual workers,

10, Semli-skilled manual workers,

11, Unskilled manual workers,

12, Own=account workers (other than professional)
13, Farmers, employers or managers,

14, Farmers, own-account,
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15. Agricultural workers,

16, Members of the Armed Forces.

17, Indefinite (inadequately described occupations)

Government research, particularly the General Household
Survey, has also made use of a collapsed version, This
collapse is achieved, as shown below, by placing fifteen
groups 1Into slx categories, These categories are not
ldentical with the Registrar General's clasgsification of

soclal classes but are clearly parallel;

Collapsed Soclo Econonmic
Groups Groups Descriptive definition
1 3.4 Professional,
2 1,2,13 Employers and nanagers,
3 5,6 Intermediate and junior
non-manual,
4 8,9,12,14 Skilled nanual (with own-
account non-professional),
5 7,10,15 Semi-skilled manual and
personal service,
6 11 Unskilled manual,

Thus a households ‘*need' for housing will be determined
largely by 1ts position in the famlly life cycle and its
'demand' and ‘desires' for certaln types of housing

will depend upon its soclal class/soclo economic group,

363 , DEMOGRAPHIC FACTORS AFFECTING THE NUMBER OF
HOUSEHOLDS OF EACH TYPE,

For each socio economic group/social class at each
stage of the family life cycle certaln phenomena will
cause the actual number of households of each type to
change, These demographic phenomena, some affecting
households at every stage of life and some belng specifilc
to particular stages are: births, deaths, marrlage,divorce,

emigration, immigration, growing old and children leaving
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the parental home, In the following sections these
phenomena will be discussed in terms of thelr changling
nature and influence over time, and their importance in

affecting and being affected by the housing system,

3¢3.1, Immigration and Emigration

No population 1s ever static, movement taking place
not only from one part of the country to another (internal
migration) but also from one country to another (internat-
ional migration)., The motives for moving are manifold,
Those concerned with internal migration will be discussed
in a later section (Section 5,2), One of the strongest
motlves for movement between countries is the relative
employment opportunities available, ( 101 )

When a household emigrates a dwelling is necessarily
made vacant, An immigrant household willl require a vacant
dwelllng. It has been suggested in the previous sectlon
that certaln household types wlll occupy certain types of
dwelling, By analysing the household characteristics of
inmigrants and enigrants it may be possible to draw
certaln conclusions as to the effect of migration on the
changing balance of vacant dwellings, If the character-
i1stics of 1mmigrants differ widely from those of emlgrants
the housing released by emigrants would not satisfy the
nceds or demanis of immigrants,

Statistics referring to migrants are collected
according to the following internationally agreed
definitions, An immigrant is a person who having resided
elsewhere for at least a year states on entry to this

country that he intends to stay here for 12 nonths or
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longer, An enigrant is a person who has been a resident
of this country for at least the past year and who says on
departure that he intends to stay abroad for at least one
year, Thls definitlon 1s strictly a statistical one
unrelated to the laws defining whose entry into the
country is sudbject to immigration control,

Since 1964 infornation on international migration
has been collected in the International Passenger Survey
(IPS), This procedure involves the selectlon of a sample
of passengers entering and leaving the UK by the principal
alr and sea routes excluding traffic between the UK and
Eire, Information 1s obtained by interview on nigration,

tourism and the effect of travel expenditure on the

balance of payments,

About 7 per cent of outgoing passengers and 4 per cent
of incomlng passengers, although a smaller proportion on
small alrports and sea ports, are sampled, In 1973 a
total of 315,000 passengers were interviewed of whon
over 10,000 were migrants, Allowance has to be nade to
population estimates for visitors who in fact become
immigpgnts and for intending immigrants who subsequently
do not stay for 12 months, Both these ad justments are
fortunately not large,

Both immigrants and enigrants consist of foreigners
and UK citizens (holders of UK passports)., During the
decade 1964 to 1974 the pattern of net migratlon has been
relatively stable, more forelgners entered the country

than left but even larger numnbers of UK citizens left
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the country than entered, The overall picture being in
line with Britain's traditional role as ainet exporter of
People and in contrast to the exceptional experience of
the late 1950's and early 1960's when mainly due to an
influx of New Comnonwealth citizens the country was a
net importer of people,

A study by Christopher Walker at the Office of
Population Census and Survey (OPCS) discusses the sex,
age, marital status and occupational characteristlcs of
international migrants with reference to data obtained
from the International Passenger Survey, (97)

In every year between 1964 and 1975 the UK had a net
loss of both adult men and adult women (apart from 1972)
as a result of migration -~ an annual average of 22,000
men and 18,000 women over the 12 years, In general both
lmmigrant and emigrant streams have been characterised by
a greater number of female migrants in the early years of
the perlod and only since the early 1970's have men
consistently outnumbered women,

The age characteristles of migrants are heavily blased
towards the younger age groups and hence bears little
relation to the age structure of the population from which
they come, Of emigrants from the UK about half were under
25 and 90 per cent under 45. For immigrants the correspon=-
ding proportions were rather more than half for ages under
25 and 90 per cent under 45. About one third of all
immigrants are concentrated in the 15-24 age groups; this

has remained a consistent proportion for the 12 years,
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A similar proportion accounts for 25-44 year olds wlth

children anounting to one fifth of the flow, The nedian

age for immigrants for the period 1964-75 was around
24 years,

In contrast the median age of emlgrants has centred
around 26 years for the period with a rather higher
proportion of children and those in the age group 25-44
than for immigrants and fewer in younger age groups,0f all
migrants men were more concentrated in the 25-44 age range
and women in the 1l5=24 year age range,

This small asymmetry between the age and sex structures
of the immigrants and eumlgrants has some interesting effects,
The net migration losses in virtually every year since
1964 have led to consistent net losses of nmales and fenmales
in all but one of the identified age groups. The exception
being the 15-24 yeur olds where a net ulgration balance
has roughly occurred for both men and women,

On the whole, since 1967 married immigrants have
always sllightly outnunmbered single immigrants who have
accounted for between 44 and 50 per cent of the adult
inflow., A much higher proportion of enlgrants is married.
It 15 suggested that fanmllies make up a larger proportion
of emlgrants than immigrants; ‘here is sope evidence that
married workers entering this country leave their fanmilies
in their home country.

As there have been more emigrants than immigrants in
this period and because a hi-cher proportion of enmigrants

are marrlied there has boen a considerable net loss of
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marrlied people, totalling 50,000 in sone years, In
contrast in 5 of the 11 years there were net losses of
single persons and net galns in the other years,

Due to the relatively small size of the IPS sample
estimates of the occupational status of migrants are
avallable only for broad categorles, The economically
active are divided into 'professional and managerial' and

*manual and clerical' occupations whilst non-gainfully
employed groups are *students', ‘housewives' and others,
Data refers to the migrants regular occupatlon before
travelling and will not necessarlly agree with the
migrants intended occupation, ( 34 )

During the 12 years 1964-75 about 39 per cent of
economically actlive emigrants and over 40 per cent of
immligrants belonged to the professional and managerial
groups. Although taking into account that emlgrant flows
have exceeded immigrant flows it is estimated that less
than 20 per cent of the net loss of economically active
mligrants were in professional and managerial occupations,
To a certain extent the loss of higher qualified workers
from Britaln has been offset by the arrival of workers
with sinmilar skills,

Over this perlod the proportion of workers in the 2
occupational groups has remalned falrly stable although
since 1974 more selectlve inmigration policles have boen
pursued by the main countrles recelving UK migrants which
has led to a decline in the nunbers of clerical and manual
emigrants, Anong immigrants there has been a corresponding

increase in professional and managerial workers,
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has shown how the Victorian middle classes postponed
marriage until the income of the bridegroom was such as
to ensure that the couple started life with a well=-
equipped home, Nowadays, most bullding societies require
prospective filrst-time buyers to have saved with them for
a minimum of two years before being granted a mortgage.
Many couples in this situation find 1t cheaper to remaln
living in thelr respective parental homes during the perlod
they wish to save for a deposit, It is hypothesised that
less stringent regulations on the part of the building
socleties might lcgd to earller marriages for somne
sectlions of the community. The governments proposed
policy towards first-time buyers involving an interest
free loan of £500 so long as the couple have saved the
same anount in a mininum of two years with a building
soclety will possibly increase the proportion of couples
delaying marriage until they have saved enough capital to
buy a home of their own,

Until the 2nd World War marriages, in general, would
occur at a relatively late age and a high proportion of
persons renained unmarried. Subsequently there has been
a change to an earlier age pattern, 1In 1974, for example,
spinsters were marrylng on average 2% to 3, years younger
than their counterparts 40 years earlier when the average
age at marriage was 25,5 years, In addition a higher
proportion of persons now marry. In 1931 1T per cent of
all females remained unmarried at ages 45-49 but in 1974
thls percentage had fallen to only T per cent at the same

ages, Sinmllar trends have been experlenced by males
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although the decline in the average age 1s slightly less
than for females and the proportion remailning unmarried
at ages 45-49 has only shown minor changes over the

same period,

Onc major factor assoclated with these changing
narriage patterns has been the changing sex ratio at
marriageable azes, The lst World War resulted in the
deaths of large nunbers of males andi at the same tinme
more males than females were lost through eanigration,
hence by the 1930's there were significantly more females
than males at the most marriageable ages, By 1951 a
more evenly balanced ratio was achieved, Since the
early 1950's there has been a slight surplus of males
(See Figure 3.1),

This change in the proportion of males may have
helped to produce the greater decline for females than
males in the average age at marriage in addition to
glving rise to pressures for a higher proportion of
females to marry.

3¢3.2.1, First Marriages

In terms of the effect on or by the housing systen
first marriages are of greater importance than re-marriages,
Most first marriages wlll represent a new demand for
housing as many newly-nmarried couples leave the parental
home to set up home for the first time, With a remarriage
each partmer will most ilkely already possess an indlvidual
hone,

In the decade 1965-T74 trends for first marriages and
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remarrlages have differed, Up to 1970 there was an
increase in first marrliages which could be explaincd as
those born in the post war babyboom passing through the
marriage ages, Slince 1970 there has bcen a downward
trend of first marrlages particularly at ages 20-~24
which usually records the highest number, This reduction
may be due in part to fewer numbers in this age group
with the passage of the effect of the post war boon,
The Family Law Refornm Act 1970 which lowered the age of
majority from 21 to 18 had the inmediate effect of
increasing the nunmnber and rate of marriages for those
under 20, Many people who night have waited until 21
to nmarry (in 1968 and 1969 this was the peak age at which
spinsters married) brought forward their nmarriages to age
18=20. There have not been commensurate changes in the
proportion married by ages 21 and over, The decline in
marriage rates (first and remarrliage combined) in 1974
led to lower proportions ever married for most generatlons
compared with preceding generations at the same age, Sec Table 3
Whether a significant trend towards later first
marriages is to be expected as has been seen for example
in the USA in recent years or 1s merely a temporary
phenonenon in response to recent econonlc constraints is
open to conjecture, A significant decline in the
popularity of marriage 1s not likely since even if first
marrlages continued at 1ts present rate over 90 per cent
of all persons aged 16 now would be married by the age

of fifty,
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Iable 3,1 Proportion (per 1000) of women who were ever
married” before attalning selected ages in
England and Wales,

Birth geperationt Age (exact vears)
17 18 19 20 21 22 23 24 25

1950 18 65 157 283 | 430 564 665 732 177
1951 19 71 263 1+ 305 440 571 665 T30

1952 22 7g, F189 7 323 459 579 668

1953 190 322 447 555

1954** 23 194 322 442

1955 25 81 194 313

1956 25 79 185

1957 23 T2

1958 18

* The figures in the right hand diagonal represent
marriages up to the end of the calendar year 1974y
those in the next diagonal to the left represent
narriages up. to.the end of 1973 and so on.

+ The 1950 birth generation represents a group with
dates of birth ranging from 1/1/49 to 31/12/50
and so on,

*% The flgures to the right of the dotted line are
affected by the reduction in 1970 of the age of
majority.

(Sources (105 ) )

3¢302e2, Remarrliages

The recent increase in divorce (see next Sectlion)
has been accompanied by a sharp rise in remarrlages,
In 1965 11 per cent of marriages involved a divorced
bride or groomj; by 1974 this had increased to 25 per cent,
The nunrber of widows remarrylng has also risen slightly,
Evidence suggests (see Table 3,2)that perbons of a glven
narital status are more likely to choose partners of the
same marital status, but thlis could be because most people
marry within a narrow age band from thelr own age group
and in these circumstances most ellgible spouses tend to

be of the same marital status, There is howsver, a
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considerable variation in age of remarrliage depending
upon the marital status of the partner of the renmarriage,
The average age at remarriage of divorced women and widows
1s 35 and 54 respectively although tho average age of
divorced women marrying bachelors 1s 20 years younger than
that of divorced women marrying widowers,

Table,3 2, Marriages by marital status of husband and
wife - England and Wales,

Marlital status Number of marrlages
Thousands, Per cent change,

1965 1971 1974 1965-T4
Groom single
Bride single 311, 2 320,4 271,17 -13
Bride divorced 12,8 19,2 26,9 +111
Bride widowed 4,5 4,0 3.7 ~-18
Groom divorced |
Bride single 14,2 22,3 29,1 + 105
Bride divorced Te5 16,1 29 .8 + 297
Bride widowed 2.7 4.0 542 + 94
Groom widowed
Bride single 6.3 4,7 3.8 -39
Bride divorced 2,3 4,3 5.0 +50
Bride widowed 8.6 9.7 9.2 +T
TOTAL} i 371, 1 404,17 284 ,4 +4
Source(105)

Although the number of remarriages has increased over
the last ten years little change has occurred in the rates
of remarriage of divorced persons (calculated per 1000
divorced men or women in the population), The increase
in the number is due to the increase in the population
'at risk®' i1,e., number of divorced men or women in the
population, From 1970 to 1974 the number of divorced
females under 60, for example, rose by over 50 per cent,

The highest remarriage rate occurs for both divorced
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mnales and females in the age group 25=29; the rate
declining in each subsequent age group.
3033 Divorce

The effect of divorce on the housing situatlon or,
conversely, the effect of the housing system on the rate
of divorce is difficult to ascertain and very little work
has been carrled out 1n thls field., When a couple divorce
one of the partners will have to leave the marital home
to find separate accommodation thus exerting a pressure
on the demand for housing, Depending on the financlal
sltuatlon of the other partner, especially if children
are concerned, it may not be possible for them to contlinue
living in the marital home, Thus a move and increased
pressure for cheaper housing may be generated, The more
prevalent is divorce the greater will such activity be,

Civil divorce first became avallable in 1857 ( 110 )
The number of divorce decrees granted has since continued
to rise; fluctuations in the numbers occurring only when
there were elther changes 1n the legal grounds for divorce
or changes relating to flnancial assistance to litigants,
Pr e Wor}d War II divorces amounted to 10,000 per annun,
Between 1945 and 1947 the number of decrees made absolute
quadrupled, The Legal Aid and Advice Act.1949 increased
the financlal assistance to litigants resulting in a
temporary lncrease in dlvorces but this gradually declined
to 24,000 divorces per annum by 1960, Again to 1970 the
trend was upward when there were 58,000 divorces, The
1969 Divorce Law Reform Act which came into effect in 1971

resulted in a doubling in the number of dilvorces to
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119,000 by 1972, In 1973 the number fell back temporarily
but has since continued to rise,
The post war rise in the number of divorces cannot

be accounted for by the increase in the number at risk

(married persons in the population), The divorce rate
per 1000 married women aged 15-59 years has shown an
increase at all ages, The number of persons divorclng
for a second time has however increased in proportion
to the increased number at risk, The proportion of
divorces involving persons divorcing for a second time
increased only slightly from 9 per cent in 1964 to

10 per cent in 1973,

Up to 1971 and since 1973 there has been a growlng
tendency for husbands and wives to dlvorce at younger ages
and at shorter durations of marriage. The reversal of
these trends in 1971 and 1972 was a result of the new
legislation allowing a backlog of broken marrlages to be
dissolved, In many cases cohablitation had ceased sone
years earlier and the new legislation allowed these and
couples who had been previously debarred or reluctant to
petition for divorce to proceed with thelr claims, A
considerable number of couples now obtain a divorce
because they have been separated for five years or longer
or through both partners consentlng after two years
separation = both new provisions introduced in the
legislation of 1969,

The divorce experience of couples marrying in the
same year can be compared for different marriage cohorts

at equivalent intervals from narriage,
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Evidence suggests there is a very much greater risk of
divorce at any gilven duration if the bride was aged 20
or under at marriage, This risk is enhanced still further
if the groom 1s also under age 20 at the narriage.

In attempting to predict future levels of divorce it
is difficult to isolate these factors which have led to
the present unprecedented high level of divorce,
Undoubtedly new legislation has made the process easler
and cheaper, In additlion divorce has become a nore
acceptable means of termlnpting a broken marriage, There
nay have been,as in the case of marrlage,a feed-back
effect whereby increased social acceptance of divorce and
remarriage has led couples to initiate divorce proceedings,
Assuning the 1971-T3 divorce rates were to contlnue at the
same level and also the marriage rates were to continue at
the current rate, 22 per cent of all females would divorce
at least once by the age of 45 years,

303e301l, Children of Divorcing Couples

A *child*® of a divorcing couple refers to a child who
was aged 16,or if over 16 still recelving full-tine
education at the time the divorce was filed, Since there
would be a delay before the decree absolute 1s filed the
nunber of dependent children enumerated may be overstated,

In recent years there has been a decline in the
proportion of childless couples divorcing and an increase
in the average family size of divorcing couples with
children, In part this may be related to the trends in
duration of marriage and age of divorcing couples already

nmentionod, Present evidence does not pernit judgement oi
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whether marriages with children are more, or less, prone
to divorce than marriages without children,
3.3.4, Births

Conslderable debate has been generated in rocent yoars
as a result of the continuing drop in the number of births,
As the death rate also declines and migration continues to
cause a net loss to the population serlous questions have
been ralsed as to what effects the possibility of not
being able to replace the population night havoe,

Possibly the first impact of a declining birth rate
wlll be a decline in the average completed fanily size -
unlegs the decline in births is due to mothers having
children later in life rather than fewer children per
family., Some couples mnay not have any children thus
reducing the number of families in the population, As
the size of the household declines the need and demand
for certain types of housing will be adjusted,

During the last twenty years births were at first
increasing but then followed a period of sharp decline,
(See Figure - 3,2,)

Up to 1964 births in England and Wales increased by
3 per cent per annum In contrast since then annual births
fell by an average of 2 per cent each year to 1970,
remained the same in 1971 and then showed sharp annual
declines of around 7 per cent in 1972 and 1973 and S per
cent in 19743 giving a flgure of 642,000 births in 1974
compared with 876,000 births ten years previously, 1In the
year ended March 1976 deaths exceeded births by a few

thousand, the first time thls has happened in peace time
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since central records were first introduced 110 ycars
ago,

The naln source of data 1s information collected
at birth reglstration under the Population (Statistics)
Act, 1938, The fathers occupation as shown on the birth
certificate 1Is coded using the 1970 Classificatlion
of Occupations (HISO) and these codes allocated to the
Registrar General's Social Classes as used in the 1971
Census Reports, Supplementary statistics are obtailned
from the General Household Survey,

An understanding of the changing reproductive
behaviour of the population will be gained by analysing
the characteristics of the wonen bearing the children =~
commonly the age of the mother at birth, also the age
at marriage and duration of marriage (if married) the
nunber of previous liveborn children, and where possibdle,
the soclo=economlc group or class of the household into
which the child is born,

Table 3,3. shows how the major source of the overall
decline in births during 1970-1975 has been the
substantial decrease in bilrths to women with husbands
in the lower social classes, For Social Class I and II
there has been virtually no change in the level of
births over this perlod; in contrast births fell by arouni
one third for Social Classes IV and V, Soclial Class
IITI N births fell by about one quarter - approximately

the annual rate,
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TABLE 3,3, - Estimated legltimate births by soclal class
of husband, 1970 to 1975, England and Wales

Year Social Class of husband
All
Classes Non-nanual Manual
I and Iv
Total TII ITIN Total IIIN and V

Nunber
(000s)
1970 720 224 148 16 468 301 168
1971 717 230 155 75 453 298 160
1972 663 223 152 71 4173 272 141
1973 618 213 148 65 376 246 131
1974 583 206 146 60 353 232 120
1975 549 199 142 57 326 214 112
Index
(1970 = 100)
1970 100 100 100 100 100 100 100
1971 100 102 104 99 98 99 95
1972 92 99 102 04 88 90 84
1973 86 95 100 85 80 82 78
1974 8l 92 99 78 75 17 72
1975 76 89 96 75 70 T1 67

Source ( 108 )

Evidence suggests that the recent drop in annual births
has affected women no natter what thelr age, previous
number of liveborn children, length of narriage or soclo-
eccnonic group. This suggests that there are factors at
work whigh generally affect the reproductive behaviour of
all women at any one time, It may bhe that women are just
tining the birth of their children differently rather than
changing the completed family size significantly, In fact
this latter statistlc has shown more stabillity during thils
century than annual fertility rates, Other factors
affecting the fertility behaviour of a generation include

current and anticipated econonmic conditions and soclal

25



attitudes, changes in contraceptive practlces and
legalised abortion, (109 )

3.3.4,1, Duration of Marriage Before First Birth

It night have been expected that with the earller
marriage patterns (discussed in Section 3 32)of the last
decade an increase in births would have occurred to young
married women; instead the number of births to marrlied wonen
under 20, for example, has fallen from 60,000 in 1969 to
5%,000 in 1973, This suggests that getting married and
starting a famlly are no longer so closely related as was
the case a few years ago.

Cohort analysis for women married in a particular year
is an effective method of studying such changes as the family
bullding hlstorles of difference cohorts can be examined,
The percentage of women remalning childless after a given
number of years of marrlage is shown below.

The general plcture 1s of a declining childlessness for
couples married in 1961 compared with 1951 and then post-
ponenent of family bullding for those married later partic-
ularly since 1966, As the Table indicates -

TABLE 3.4 % of women who remained childless after a glven
v

number of years of marriage,for women married at
ages 20~-24 and married onceonly=-England and Wales,

Year of Duration of marriage (exact, years)
Marriage 1 2 b 4 5 10 15
1951 73 52 39 32 26 14 11
1956 72 50 3T 29 23 11 9
1961 70 48 34 25 19 8

1966 73 52 38 28 21

1967 74 54 40 29 22

1968 15 57 42 31 24

1969 77 59 45 34

1970 78 61 A7

1971 81 65

1972 83

Source( 108 )
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3.3.4,2, Number of Previous Liveborn Children

One of the dilemmas in projecting future births is
to assess whether and if so what extent the late start in
family bullding will lead to an increase in the eventual
proportion of childless famllies or to a smaller average
completed famlly size, Table 35below sets out figures
for earlier cohorts although the distribution of fanily
size anongst women married in recent years will not be
known for some tine,
TABLE 3.5 Fanily size distribution after 10 years of

narriage for women married at ages 20-24 and
married once only - England and Wales,

Number of

liveborn 1951 1956 1961 1963 1964
children A A % %

0 14 11 8 9 9

1 27 22 18 17 17

2 35 38 44 46 48

3 16 19 22 21 19

4 or more 8 11 9 8 T

Source(108)

This Table points to & decline in the proportion of
families going on to have four or more children a marked
decline in chlldlessness and one child famillies and an
increased proportlon of two child fanllles,

Wheteas the annual changes in the number of first
and possibly second blrths will in part reflect the timing
of having children changes in the nunber and proportion of
third or fourth or higher births will be associated with
changes in completed famlly size,

Data from the 1971 Census indicates that the lowest
fanily slze was in Soclal Class III N, For this Group

fanlly size was 10 per cent lower than the natlonal
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average, The highest average fanmlily size was in Soclal

Class V, 15 per cent above the average, Recent trends
suggest that women married in the late 1960's will have
lower completed family sizes than women narried in the
1950's or early 1960's, (For data on this period see

Table 3,6 below)

Table 3,6, Average family size for women married once only

(under 45) by social class of husband and
selected duration of marriage-England and Wales

Social Class of Husband

Marriage All
Duration Classes I II ITIN TIIM IV \s

10-14 Conpleted

Years §1956-61) 2.24 2,23 2,12 1,99 2,28 2,30 2,56
Index (All

Classes = 100) 100 100 95 89 102 103 114

15«19 Completed

Years §1951-56) 2,29 2,25 2,17 2.00 2,34 2.37 2,66
Index (A1l

Classes = 100) 100 98 95 87 102 1Q3 _ 116
Source( 108 )

The change between 1970 and 1975 in the nunber of births
to women who have had 3 or more children (Table 3,9 and
information from the General Household Survey suggests
declines in completed family slzes for each of the Social
Classes but without necessarily any significant narrowing
of the fertility differentials, The evidence, therefore,
polnts to a decline 1n the size of the household particularly
to Soclal Class IV and V,

3.3.4,3, Illegsitinate Births

The foregoing discussion has centred on legitimate births
since they conprise 90 per cent of all live births, Recent

trends suggest that 1llegitimate births as a proportion of
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all births is declining, = Table 3,14,

Infornation on the soclal class of the father of an
1llegitimate child will only be avallable for those parents
registering jointly, This may give a blased picture of
social class distribution becauss illegltimate blrths
registered jolntly by both parents tend to occur to older
women (higher soclal classes tend to have older age
distributions of women), It is estimated that of the
27,000 illegitimate births registered Jjointly in 1975
around 20 per cent were to fathers with manual occupations
compared with nearly 40 per cent for legitimate first births,
3¢3¢5. Ageing

Another topilc which has aroused public debate in recent
years 1s the changing age structure of Britain's population,
In the period 1931-1974 Britain's population increased by
just under ten nillion,of that increase 30 per cent were
aged over 70, 43 per cent were over 65 and 56 per cent
over 60, By 1974 16,8 per cent of the population was over
the nornal retirement ages of 65 for men and 60 for women
compared with only 9.4 per cent in 1931, The sharp decline
in births experienced ln recent years (discussed in previous
Section) has meant that the growth of population has
virtually ceased, In a soclety where great emphasls is
placed on education for the young and proper care for the
elderly, such a changlng age structure has wldespread
implications, If these trends are to continue many aspects
of social and economic life need to be revalued, Is the

housing stock capable of satlisfying the specific needs
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were over T0O elderly to every 100 young persons,

With the present decline in fertility this agelng of
the population is expected to continue at least until the
1980's when the trend will possibly reverse, The population
over retirement age will by then be increasingly made
up of those born in the inter-war years when birth rates
were low and their numbers will decline both in absolute
terms and as a proportion of the total population,

The DDR (See Figure 3,3) shows that while in 1931 theore
were only 51 people under 15 years and over retirement age
for every 100 persons in the so called working age groups,
by 1974 every 100 workers had to support 68 dependents,

It is expected that the DDR will fall sharply in the next
few years as the sharp decline in fertility more than
compensates for the further increase in the proportion

of elderly people in the population,

34346, Mortality

Linked with the discusslions on the influence of birth
rates on the size of the population is discussion of the
effect of lower mortality rates, since both phenonena
reinforte the effects of each other i.,e., both tend to
lead to an ageing of the population, Such phenomena have
far reaching effects in terms of housing, Elderly house-
holds very often require specific forms of accommodation;
for example the 'sheltered' housing increasingly being
provided by many local authorities and housing assoclations,
An ageing population will exert pressure on these limited

resources, unless poliecles can be devised which are capable



of being adapted to these new and changing needs,

A broal i1dea of the sizes of the death rates inrvolved,
and the amounts of lmprovement is gliven in Table 3,7
for males in Britain over a 35-year period. For women the
ratlos of actual to expected declines have been higher

than for men,

Table 3. .Approxinmate death rates for nales over a
35-vear period - Great Britain

Estlinated Reduection in Actual reduction Mortallty
nortallty 35 years in 35 years rate today
Age rate 1942-44 expected (approx.) (approx.)
0 » 0565 0276 . 0385 ,0180
10 .0010 . 0005 . 0007 00053
20 ,0024 « 0007 ,0014 . 0010
30 0028 .0014 ., 0018 .0010
40 0042 . 0020 .0017 . 0025
50 . 0098 . 0036 . 0023 0075
60 0230 . 0060 . 0010 . 0220
70 0524 . 0090 - , 0524

Source ( 27 )

Actual improvenents in mortality have created a small
growth in the total population at all ages and have tilted
its age~distribution slightly in the direction of the
elderly, These results were obtained from results of work
carried out in tho Government Actuary's Department ( 27 )
on the effect of changing mortality on population
projectlions, Estimated projectlons of the population
nade in 1942-44 were adjusted by comparing the actual fall

in mortality, for various age groups, with the 1942 assumed

fall and amending the expected population accordingly; and
also by measuring the difference between actual population
today and an estimate of what i1t would have been if

mortallity had remained as it was in the 1940's,
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For the population of working age the imcrcasec in
slze 1s of the order of three per cent, The nunbers of
people aged 65 and over have however been raised by about
six per cent. The proportion of old age pensioners in the
population is now up by around two per cent as a result of
declining mortality alone,

3¢3e7 Children leaving home

'One of the principle uncertainties about the increase
in the number of housecholds relates to the number of singlo,
widowed and divorced persons who will live as separate one
person households' (61), So far the largest part of this
increase has been anong older people, most of whon are
survivors of family households, and the tendency for an
increasing proportion of widows and widowors to live longer
as separate households is expected to continue, There
appear to have been no marked increase in the nunber of
young single people living as separate households, But
this 1s an area where forecasting is extremely difficult,
In that the offects of supply and demand are very nuch
interningled and it 1s not known whether young single
people prefoer to remailn living with their parents or that
Institutlional factors prevent tlhiem fron setting up on
thelr own, The lncrease in the availablility of higher
education, for example, has influenced the growing trend
of young single persons to attempt to cater for the:nselves
outside the family home, Especially in London more and
nore young persons declde to elther live on tholr own or

share wiih friends once they embark on full-time employment,
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The number of single person households who will share
voluntarily is even more difficult to predict especially
as the vast majority willl occupy dwellings in the privately
rented sector and this itself is declining rapidly,

The nunber of 'children' leaving the parental hore
per annum not only affects the demand for housing by young
single households but also the family household fron which
1t has moved out, As dependent children continue to leave
home the family household effectively dinminishes in size,
A point nay be reached when the parent household decldes
to look for smaller accommodation to match thelr reduced
needs, Thus the rate at which children leave the parental
hone is of considerable importance,

3.%.8, Social lloblility

Throughout their careers people change jobs and
sonetimes this entails a change of social class, Such
‘movement' is referred to as intragenerational mobility,
that 1s, upward or downward movement between social classes
durlng a person's working life, Reosults fronm a governmeont
soclial survey concerned with this phenomenon are shown below.

Table 3,8 Social Class of Men in 1963 Conpared with
that in 1953 (percentages)

Soclial Class 1953 Social Class 1963
I IT  IIL(N.M) III (M) IV Vv
I 94 2 3 - 1 -
II = 3 3 -
III EN.M) 2 10 5 6 1
IIT (1) 1 4 [%%3‘] 10 3
Iv - 4 3 73 6
v - 1 1 10 20 |68

Source (59)
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The careers of 4062 men who were working both in
1953 and 1963 were studied, The figures in boxes show the
percentage of people in each social class (following the
Recistrar General's classificatlion) who remained in that
class throughout the survey; the other figures show the
novement taking place during the ten year perlod,
Social Class III (N,}) and III (k) showed most movement
in both directions although malee in Class ITI (N,k)
were equally likely to move up or down whereas males 1n
Class IXII (1) were slightly more likely to move down,
Evidence from the same survey (59) suggests that
soclal mobility typically involves a change of employer
(only 2,4 per cent of the male nobility took place within
the sane employment), Of the men in the sanple who had
renained in the sane employment, 97.6 per cent experienced
no mobility, 1,9 per cent upward mobility and 0,5 per cent
downward mnoblility thus indicating a general upward mnovement
in social class, Job mobility, which docs not necessarily
mean soclal mobllity, is a coﬁparatively frequent phenonenon
that also shows soclal class differences, In 1977 sonoe
17.4 per cent of all male employees had been with their
present employer for less than twelve nonthsy the non-manual
figure being 19,.,3% per cent whereas the manual flgure was

13,9 pcr cent,

A nodel was constructed to describe in a very broad sense
the growth and dissolution over time of the various typos
of houcehold drawing on the evidence presented in these

Sections, The Housecholds Sub=Model will now be descrided,
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3.4, DEVELOPING THE HOUSEHOLDS SUB=-MODEL,

3,4,1, The definition of a household

The definition of a household used in the nodel differs
from that used in the Census (i,e,'Elther one porson living
alone, or a group of persons ( who may or may not be related)
living at the same address with common housekeeping., Persons
staylng temporarily vith the household are included') in
that all persons requiring separate accommodation are
regarded &s individual households,

This 1s an attempt to ensure that the total denand for
housing 1s made explicit and in so doing to reduce the number
of 'hidden homeless', These are the households who are not
necessarily houseless or even in an over=-occupioed dwelling
but only decire separate accommodation for themselves,

All persons reaching their eighteenth birthday are
assumed to requlire separate aoccommodation, FEighteen was
chosen arbitrarlly although as 1t i1s the age of majority
there are certain legal 1lnplications, It is also the
earliest age that nost students enter higher education in
which & nove away from the parental home is involved, With
hindsight however it would appear more sensible to include
only & proportion of elghteen year olds as separate house=-
holds as nany persons of this age are willlng and, in fact,
prefer to be classified as a menmber of the parontal house-
hold., DSuch a decision would necessarily introduce further
complexlty Inte the model structure as varying proportlons
of each age group above elghteen would then have t1o bde

consldered as beconing new households.
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It was further assumed that all couples, with or without
chlldren, require separate accommodation, The concept of

the extended fanmily i1,e, nmore than one generation living

together, 1s regarded as several independent households
sharing accommodation either voluntarily or involuntarily,
Such a definition is closer to that of the 'potential

household' as discuscsed on page 21,

3,4,2, The Classifications used

Guldance on an appropriate classification of households
wa6 glven by the 1list of possible experimental policy
changes as glven on page 7., Each policy change was cxanined
to identify the household characteristic(s) which would be
relevant for such a policy to be implemented,

For example, Selling Councill Dwellings at 20 per cent
below Harket value would regquirs a distinction to be drawn
between tenants able and unable to meet the cost, A
classification by income would be ideal but could be partly
satisfied by a more general division of households in
Soclo=economic groups.

It became apparent from this analysie that very nmany
classiflcations could be defined but by using proxy variables
where possible three major classificatlions were ldentified
as the most all-embracing:

(1) Socio-ccononic Group (4types)

(11) Stage in Faully Life Cycle (4 types)

(111) Age of Head of Household (2 types)

Subdividing in thlis way enabled thirty-two types of

households to be defined, These are discussed belows
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(1) Socio=-Economic Groun (SEG)

Four groups are used based on the Reglstrar General's
Classification of heads of household and belng a collapsed
version of the slx used in the Genoral Household Survey (GHS)
shown on page 36, These slx groups were roeduced to only
four to help equalize the nunbers of households to be found
in each group. In effect the GHS groups 1 and 2 are combined
to form SEG I; GHS 3 becomes SEG II and GHS 4 becones SEG III
thus preserving the distinction between the manual and non-
manual professions; GHS 5 and 6 become SEG IV, Note that
this assumes that households in the GHS groups 1 and 2 will
behave similarly in the housing market as also will house-
holds in GHS groups 5 and 6,

Thus the formal definitions assumed are as followss
SEG (I) which consists of heads of households who are;

(1) Enployers and managers in central and local
governnent,industry,comnerce etc, 1.6, large
establishments,

(11) Enployers and managers in industry,comnerce
etc, 1,e, small establishments,

(111) Professional workers =- self enployed.
(Lv) Professional workers - employees,
(v) Farmers - employers and nanagers,
SEG (II) consists of heads of households who are:
(1) Intermediate non-manual workers,
(11) Junior non-manual workers,
SEG (III) consists of heads of households who are;
(1) Foremen and supervisors - manual,

(11) Skilled manual workers,
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(1i1) Owm account workers (other than profesclonal),

(iv) Farmers - own account,
SEG (IV) consists of heads of households who are;

(1) Personal service workers,
(11) Seni=skilled manual workers,

(111) Unskilled nanual workers,
(1v) Agricultural workers,
(v) Hembers of armed forces,
(vi) Indefinite,

(vii) Other Economically inaoctive,

(11) Stage in the Family Life Cycle,

lHouseholds are assumed to belong to one of four types
of family group cach representing a different stage in the
life cycle, As digcussed in Section 3,2.l., different
housing need wlll be experienced at different stages of a

persons/households 11fe, The four most pertinent stages
apnear to bes
SINGLE
MARRIED COUFLE WITHOUT CHILDREN
MARRIED COUPLE WITH CHILDREN
SINGLE PARENT FAMILY
The declsion to include a single parent family group
vas based largely on ithe evidence presented in Section 3,3.3,
on Divorce, If the annual nuuber of divorces continues to
rise as in previous years the speclal housing needs of the
single parent fanily wlll have to be exanined nore fully,
Only narrled couples are considered as little or no data
exists on the housing behaviour of unmarried couples,

However, the model does consider unmarried couples sinco

sone young slngle person households are likely to share
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Young is teken as between the ages of elghteen ycars and
forty four years inclusive;

0ld 1s taken as aged forty five years and over,

As mentloned earlier, with hindsight it would be more
appropriate to include a proportion of over eighteen year
olds as separate households as clearly many sons and
daughters share thelr parent's home voluntarily,

Forty five years was taken as the dividing age between
Young and 014 for several reasons, For example, thls is
the age after which little family building takes place,
During the period 1967 to 1974 only 1,4 per cent of all
live births were born to women forty and over, (4)
Similarly, this i8 also the age (approximately) when
children will be in process of moving from the parental
home and, depending upon the size of the family changing
needs may be generated, Perhaps of overriding importance
was the fact that a considerable volume of government
collected statistics are presented in terms of age groups
such that the distinction between under forty-five years

of age and over forty-five is most easily dealt with,

3¢4.2.1, The Number of Households of Each Type,

Input data for the households model was developed
as follows:

The number of houscholds of each of the 32 types in
England and Wales was calculated directly fron Census data
on Household Conposition and the Reglstrar General's

estimates of the populatlon for the years 1966 and 1971,
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It will be néted that for the total model 1967 is used as
the starting date, Census data on households does not exlst
for 1967 therefore the households sub-model was developed
from 1966 and, when ‘calibrated', model output for 1967
used as 1nput data for the total model, The Household
Composition Tables for both the Sample Census of 1966 and
the full Census of 1971 enumerates 'famllies' by socio=-
economic group of the head of the household, type of head
and number of dependent children,

‘Fanmlly' in the Census is defined as either:

(1) A married couple with or without their never-
narried child(ren); or

(11) A mother or father (lone parents) together with
his or her never-married child(ren),

Hence as a starting point the number of households in
each of the following categorlies was calculated for each SEG,
(1) Young Single Parent Family Household ( YSPFH) i.e, male
or female lone parent under forty-five years and over
eighteen years with one or nmore dependent children under
elghteen years,
(i1) Young Couple Household ( YCH) i,e, nmarried couple
with head of household under forty-five years with no
dependent children under eighteen years,
(L11) Young Famlly Household ( YFH) i.,e., married couple
wlth head of household under forty-five years with one or
more dependent children under eighteen years,
(iv) Old Single Parent Family Household (OSPFH) i,e,nale
or female lone parent over forty-four years with one or

more dependent children under eighteen years,
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(v) 0ld Couple Household (OCH) i,e, married couple with
head of household over forty-four years with no dependent
children under eighteen years,

(vi) 0ld Family Household (OFH) i,e, married couple wilth
head of household over forty-four years with one or more
dependent children under eighteen years,

The following Table shows the total number of households
in all SEG's of each type for 1956 and 1971,
TABLE 3,9 - Total number of households by type of head and

age of head (excluding single person houscholds)
in England and Wales for 1966 and 1971,

thousands
YCH YFH YSPIH OCH OFH OSPFH
1966 1173 4021 276 4737 1565 167
1971 1163 4202 367 4968 1585 212

Source (17,21)

The total number of single person households, as
defined in the nodel, was more difficult to deternlne as
such inforaation 1s not published in the Census,

fiith reference to the total adult population aged
elghteon to forty-four and aged forty-five and over the
number of young single households ( YSH) was taken to be;

(Total PJopulation aged 18-44) - (2 x No, of YCH+ 2 x No, of
YFH+ No, of YSPFH)

The nunber of old single households (OSH) was taken to Dley

(Total population over age 45) =(2 x No., of OCH+ 2 x No. of OFH
+No. of OSPFH)

From Table 38 Population Trends I, Autunn 1975 (104 )
estimates of the total population in each of the two age

groups were as shown below:
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TABLE 3,10,Total population by Age for 1966 and 1971
En;land and Wales,

Thousands
1966 1971
Nunber of people aged 15-44 19000 18941

Estimated number of people aged 18-44 17100 170471

Nunber of people aged over 44 17872 18389

Hence the totalnumber of YSH in 1966 (in thousands) was:
17100 = (2 x 1173 + 2 x 4021 + 276) = 6436 and in 1971 was:
17047 - (2 x 1163 + 2 x 4202 + 367) = 5950
Similarly the total nunber of OSH in 1966 (in thousands) was:
17872 = (2 x 4737+ 2 x 1565 + 167) = 5101 and in 1971 was:
18389 - (2 x 4968 + 2 x 1585 + 212) = 5071

It was assumed that the nunber of young single house-
holds in each SEG occurred in the same proportion as the
nunber of Young Couple plus Young Family household types
in that Group.

The number of 0ld Single households in each SEG was
assuma{ to occur in proportlon to the number of 0ld Couple

plus O0ld Fanlly households in each SEG five years previously,

See Table 3,11 below for proportions uged,

TABLE 3,13,Proportions of couple and fanily households
| by age and SEG,

Socilo-~Econonlic Group

I II IIT 1v ALL

% % % 9 SEG's

(YC + YF) 1971 19,7 16,8 42,1 21,4 100.0
1966 17.0 16,4 42,9 23,4 100.0

(oc + oF) 1971 19,7 16,7 34,9 28,7 100,0
1966 17,6 16,2 35,4 30,9 100,0

extranolating backwards

1961 15,5 15.7 359 52.9 _100,0
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See Table 3,12 below for the number of households by type,
age and SEG for 1966 and 1971 derived from these assunptlons,
TABLE 3,12 (&) Houceholds by SEG of Head, Type of Head,

Age of Head in 1966 - England and Wales,
Thousands

SEG I SEG II SEG IIIX SEG IV ALL SEG's

YSH 1094 1056 2761 1525 6436 (E
YCH 181 231 500 261 1173 (C
YFH 700 620 1730 971 4021 (¢
YSPFH 10 58 35 173 276 (C
TOTAL YOUNG

HOUSEHOLDS 1985 1965 5026 2930 11906 (E)
0SH 791 801 1831 1678 5101 (E
OCH 736 757 1683 1562 4737 (C
OFH 370 262 551 382 1565 (C
OSPFH 11 31 22 103 167

ALL OLD

HOUSEHOLDS 1908 1851 4087 3724 11570 (E)
TOTAL

HOUSEHOLDS 3893 3816 9113 6654 23476 (E)

TABLE 3,12 (b) Households by SEG of Head, Type of Head,
Age of Head in 1971 - England and Wales,
Thousands

SEG I SEG IT SEG III SEG IV ALL SEG's

YSH 1172 1000 2505 1273 5950 (E
YCH 222 254 457 230 1163 (C
YFH 834 647 1803 918 4202 (C
YSPFH 15 80 40 232 367 (C
TOTAL YOUNG

HOUSEHOLDS 2243 1981 4805 2653 11682 (E)
OSH 892 822 1795 1562 5071 (E
OCH 886 828 1728 1526 4968 (C
OFH 402 268 558 357 1585 (¢
OSPFH 19 35 22 136 212 (¢C
TOTAL OLD

HOUSEHOLDS 2199 1953 4103 3581 11836 (E)
TOTAL

HOUSEHOLDS 4442 3934 8908 6234 23518 (E)

C) Data from Census,

E) My estimate based on estimates from Population Trends I =~
Autunn 1975,

The 1966 figures provide essential input data for the

households model and together with the 1971 information
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rernmitted 'calibration' of the model to follow known trends,

30443 Designing the Model Structure

A.key requirement of the model was that it should be
dynanlc i,e, capable of describing changes over time, As
mentioned in Chapter 2 the modelling technique chosen was
that of Systens Dynamics, The model structure can be
represented diagrammatically by means of a flow chart as an
ald to understanding, See page 95 for the structure of the
model finally developed., The Households Sub-Model is

presented there by a flow dlagram in formal System Dynanics

notation:

indicates levels or physical quantities that
can usually be measured directly = in this case
the number of households of each type,

indicates flows that influence those lovels
e,g, death rate,

=

» indicates the direction of the flows of people,
represents sources or sinks that are not import-
<€? ant to the model behaviour e,g, source of net
emlgration,
‘\\‘ indicates the rate determining the magnitude

of the flow,.

For exanmple, take the 'level' Young Couple Households ( YCH)

* N/ | e N

No.o

v

i ages Births .o
Marriage Rate g B L Rate
~ /
~ /

— - - ™

Very simply, at any point or time, the number of Young Couple
Households (the 'level') will be influenced by the nunber of
narrlages taking place (tending to increase the number of

young couples) and the number of couples having thelr first
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child and becoming young families (tending to increase
the number of young families), In turn,the number of
narriages (the 'flow') will be influenced by the marriage
rate (the 'rate') as will the nunber of births be
influenced by the blirth rate,

There are, of course, other factors not illustrated
here which affect the number of young couple households,
Having declded upon the most appropriate method of
classifying households for the purposes of this model
(Section 3,4,2,) t.e,, defining the 'levels', and then
determining the numbers of such households for some past
period (Section 3,4,2,1,) the next stage of the model
development involved the determination of the magnitude of
those phenomena believed to be of importance in affecting
household behaviour in the housing system. 1.,e., the flows,
From these flows the rates of change were deternined,
The process by which the final model was constructed
can be viewed in four maln stagesy
I, Defining all conceilvable flows of households in order
to ascertaln the complexity of the system which was
to be studied, In so doing, the nature of the data
requlred to render such a model operational was also
clarified, Thls stage was carrled out purely as an
ald to model design, It was belleved that without
having at least an ldea of the true complexity of the
system it would not be feasible to construct the
necessarily simplifled representation of that systenm,
II, Comparing the data needs with the data avallable to
determine what data was available and how best it

could be used,

III, Redeflning the structure as dictated by the data
avallability, In effect, choosing those rates where

the magnltude of the flows implied the existence of
important phenomena,

79









(28) The nunber

(29) »
(30) =~ *
(31) ~ "
(32)
(33) ~ "
(34) = *
(35) "
(36) =~
(371) »~ "
(38) ™ "
(39) - "
(40) n "

of marrled couples with children under age

"

"

45 years who emlgrate,
single persons wlthout chlldren over age
44 years who enmigrate,
with children over age
4 years who enigrate,
narried couples with children over age
44 years who enlgrate,
without children over age
44 yoars who enigrate,
single persons without chlildren under age
45 years who innigrate,
with children under age
45 years who immigrate,
marrled couples without children under age
45 years who immlgrate,
" . with children under age
45 years who imnigrate,
single persons wlithout children over age
44 years who immigrate,
with children over age
44 years who inmigrate,
married couples without children over age
44 years who immigrate,
with children over age
44 years who immigrate,

" "

L1} "

" "

This list is hereafter referred to as 'data needs (1) to (40).

Furthermore, the data would need to be interpreted in terns

of the impact on households rather than on individuals,

Hence for a model only slightly more complex in structure

than that finally used & mininum of 40 (x 4 SEG's) rates

would need to be determined,

Stages I1 and III

A dilecussion of the available data will demonstrate sone

of the difficulties in determining nany of the rates listed

above and how the data needs were redefined in an attenmpt

to make maximum use of the available data wlithout undue

loss of model realisnm,

Births

The Annual Abstract of Statistics produced by the Central

Statlistical Office provides information on the number of

live births per annum in England and Wales, For the purposes
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of the model where the number of familles i1s important,not
the actual family size, the number of legitimate first
blrths 1s taken to represent the number of 'new' families
formed each year and the number of illegitimate first
births taken as the number of young single households
becoming young single parent family households,

The best indication of the number of legitimate first
births 1s given in Table 20 Annual Abstract of Statistics
No,11l2 = 1975 as shown below

TABLE 3,13 - Number of first born legitimate children to
gonen married onc¢e only in England and Wales,

Year Nunber of Births
1964 283716
1965 284778
1966 284823
1967 2826173
1968 279 37T
1969 275340
1970 274252
1971 280257
1972 262155
1973 249335
1974 237600
1975 221500

The problems asesociated with using this data to satlisfy
data needs (1) to (4) are;

(a) ‘There is no distinctlon between the soclo-econonmic
groups,

(b) There is a limited classification by mother's age,
(c) Data is only available for wonen nmarried once only,
Problen (&) could not be overconme,
Table 26 Annual Abstract of Statistics suggests that of all
live births in England and Wales from 1967 to 1971, on

average, only 0,14 per cent were to women aged over
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forty-four years. It was therefore assumed that data on
first blrths could reasonably be applied to women under
forty-four years only and thus reduce the data needs,
Table 28 from the sane volume indicates that over the sane
period, on average 97.6 per cent of all legitimate births
were to women marrled once only, Hence the data glven in
Table %,3, slightly under-estimates the total number of
first=born legitimate children, but was not adjusted,
In addition Table 30 Annual Abstract of Statistics indicates
that from 1966 to 1971, on average, 1,8 per cent of bables
born each year die before reaching the age of one year,

Hence using the number of first births as an indication
of the number of mwly formed fanllies glves an over-estimate
as deaths of babies are not included, but also under=-
estimates the numbers as only bilrths to mothers married
once only are included,
Therefore, data need (1) can be partially satisfied

(2) was found not to be inportant

and the first step towards model sinmplification taken,

The best indication of the nunmber of illegitinate
births 1ig given in Table 25 Annual Abstract of Statistics

4

No,112 - 1975 as shown in Table 3,14 below, The prodlens
with the data arey

(a) There is no distinctlion between socio=-econonmlc
groups,

(b) The nunber of first-born births are not
enumerated separately,

(c) There is no classification by nmother's age.

Again, problem (a) could not be overcone,
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Due to the magnitud of the flows involved i1t was assumed
that in the model death only occurred to old households

thus reducing the data needs, See Table 3,15 for the
average annual deaths by age of persons in England and Wales,

TABLE 3,15 =~ Annual Average Deaths by Age =~ England
and Wales for 1966 and 1971

Age 1966 1971
1 16147 13720
1-4 2783 2204
5«9 1341 1484
10-14 1104 1109
15=17 1643 1301
17=19 1095 868
20=-24 24617 2558
25 =34 5174 4882
35=44 12855 11211
Total 18-44 21591 19519
4554 35926 34320
55=64 90023 86459
65-T4 146904 153819
75 and over 246162 253327
Total over 44 519015 527925
Total over 18 540606 547444
Source (9)
Marriage

Data on marriage are avallable by sex, age and previous
marital’ status, but not by age and previcus marital status
together, Once again, there 1s little classification by
soclo~economic group,

Hence data needs (13) and (14) cannot be fully satisfled,
But Table 22 Annual Abstracts No.,ll2 - 1975 indicates that
over the perlod 1966-1971, 93,3 per cent of all marrlages

were between persons age under 45 years,
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Hence 1t was assumed that in model terms only young
single households marry, In this way data need (13) can
be partially satisfied and the model simplified for data
need (14) to be excluded, Tabdble 3,16 shows the total nunber
of marriages per annum from 1966 to 1974,

TABLE 3,16 ~ Total Annual Marriages in England and
Wales 1966-1974

1966 1967 1968 1969 1970
Marriages 384497 386052 407822 396746 415487
1971 1972 1973 1974

Marriages 404737 426341 400435 382590
Source (7)

Divorxce

Statlstics on divorce are published in terms of
absolute decrees granted, duratlion of nmarriage, age of
wife at nmarrlage, age of wife at divorce, divorces with no
children, one or more children, Again their is no
classification by soclo-economic group., Nelther are there
any cross-classifications of the type specified by data
meeds (15) to (18)
The problem of not being able to classify by SEG cannotl
be reasonably overcone,
Of the total number of divorces granted in England and
Wales from 1966 to 1971 approximately 27 per cent involved
couples vith no dependent children, i.e,, in model terns
27 per cent of divorces lnvolved couple households;y T3

per cent involved family households,

In addition 18,6 per cent of all divorces during this
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period were between couples where the wife was aged under
45 years, Using these proportlons it would be possible

to approxinate the numbers of divorces between couples
under age 45 ywars with and without children and the nunber
of divorces between couples over aged 45 years both with
and without children, 1,e., data need (15) to (18),

But such assunmptions would inevitably introduce considerabdble
errors, It was declded, despite the evidence presented
earlier in Section 3,3, that divorce 1s & growlng social
phenomenon, that due to the magnitude of the flows involved
and that relatively 1little 1s understood about the relation-
ship between divorce and households housing behaviour

that it would be more reasonable to ignore the phenomenon
than to introduce large sources of error.

See Table 3,17 below for the total number of divorces
granted 1966-1973,

TABLE 3,17 - Absolute Decrees granted - England and
Wales 1966 - 1973

1966 1967 1968 1969 1970
Divorces 39067 43093 45794 51310 58239
1971 1972 1973
Divoxrced T4437 119025 106003

Source (10)

Emigration and Immigration

Published statistics on emlgration/immigration are very
sparse, As explained in Section 3,3,1, the only indication
of soclo=~economlc group is given by numdbers of nigrants in

very broad categories of occupational status,
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Data 1s collected in terms of persons rather than
households or families 1,0,, no classification by narital
status, Data noeeds (29) to (45) are almost inmpossible to
satlsfy with any degree of confidence,

Evidence from the International Passenger Survey (IPS)
suggests that families take up a large proportion of both
imnigrants and enmlgrants and that the typlcal age structure
of mnigrants 1s heavlly biased towards the younger sections
of the conmunity,

Due to the difficulties shown in using data on the number
of immlgrants and emlgrants it was decided that in nodel
terns there would be a net enigration of young fanilies
only, vustification for this assumption 1s provided in the
literature review on nmigration, un page 42 the broad
conclusions of this review are stated, Itens (c) and (4)
indicate that the majority of migrants are married and under
age 45 years, Table 3.18 below shows the net nigration of
nlgrants aged 15 and over, Statistics are only avallable
for the whole of the United Kingdonm,

TABLE 3,18 - Net Migration, litgrants aged 15 and over,
1964-1975 = United Kingdon

_ Year Persons (Thousands)
1964 =37
1965 46
1966 =42
1967 =62
1968 ~46
19 69 =54
1970 -41
1971 -23
1972 - 8
1973 -33
1974 -64
1975 -19

Source (97)
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It was desired to know whethexr the 'new' young housshold
left a young family household or an old famlly household,
As chlldren leave home, depending upon the size of the
famlily the parents may find thelr housing needs changlng,
As the last child leaves home the 'Fanmlly' household
becones a 'couple' household, Without making nany
simplifylng assumptions it 1g not possidble to deternlne

from existing data the rate at which the phenomenon occurs.

Social Mobility

The only data which could be found on this phenonena
1s that presented in Section 3,3,8, It was decided that
the phenonenon could only very crudely be incorporated into
the model, First the magnitude of the net upward novement
of each SEG, was determined by comparing data for 1966 and
1971, Then it was assumed that only YSH, YCH, YFI, OCH

and OFH would move acroegs the SEG's,

Stage 1V

Thus having carried out the first three stages it was
seen that it would not be possidble to construct a model as
conplex as initially envisaged. There were nany areas in
which data was very limited and somewhere it was not possidle
to make reasonable assumptions to achieve the required
degree of disaggregation,

From the origlinal list none of the data needs could be
satisflied in terms of SEG, only data needs 1,3 and 13
could be partially satisfled, The remaining 37 data needs

could not imnediately be satisfied without using various
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Death or divorce in an old couple household wlll rosult
in an increase (0OCTOS) in old single households, Finally
the number of old single households wlill be decrocased by
deaths (D0OS), Thus,for each of the four SEG's, thirteen

net flows were incorporated into the model as defined below:

CLFH Children Leaving the Family Hone,
YST YSPF Young Single To Young Single Parent Fanlily.

YSTYC Young Single To Young Couple,

YCT YF Young Couple To Young Fanily,
1¢cTocC Young Couple To 0ld Couple,

EYF Net Emigration of Young Families,
YFTOF Young Famlly To 0ld Family,

YSPFTOSPF Young Single Parent Famlly To 0Old Single
Parent Fanily,

OSPFTOS 01ld Single Parent Family To Old Single,
OFTOC 0l1ld Family To 0ld Couple,

OFTOSPF 0ld Famlly To 0ld Single Parent Fanlly,
OCTOS 0ld Couple To Old Single,

D08 Death of 0ld Single,

30453,1, lModel Eguations,
Thus thirteen flows were finally incorporated into the

nodel to describe how the 'levels' i,e,, numbers of house=
holds of each type were changing over tinme,

Each level depends upon the sigze of the 'level' in the
previous time period plus all those flows of households
entering that level during the time interval minus all those

flows of households leaving that level during the tinme

interval,
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Hence for each SEG at time t where DT represents the size

of the time interval; (Refer to Figure 3,4 for reference),

YSH, = YSHy_j + (CLFH-YSTYSPF = YSTYC) x DT ......(1)
YCH, = YOH,_; + (YSTYC-YCTYF-YCTOC) x DT ,........(i1)
YFH, = YFHy_; + (YCTYF-EYF-YFTOF) x DT...........a(111)
YSPFHy = YSPFH, ,+ (YSTYSPF-YSPFTOSPF) X DT sueuvaseo(iv)
OSPFH, = OSPFH, .+ ( YSPFTOSPF+OFTOSPF-0SPFTOS) x DT..(v)
OFHy = OFH,_, + (YFTOF=OFTOSPF=OFTOC) X DTu....ess(Vi)
OCHy = OCH,_j; +  (YCTOC+OFTOC=0CTOS) X DT.........s(vi1)
OSH, 2 OSH,_; + (OCTOS+OSPFTOS=DOS) X DTiuavesssa(vill)

In the model the magnitude of nost flows depends upon
the corresponding rate of change assumed to be effective,
The rate pertalning to a particular flow i1s distingulshed
from that flow by the addition of a letter N to the label,
Thus, in any period,

YSTYSPF & Number of YSH x YSTYSPFN

YSTYC = " “ YSH x YSTYCN
YCTYF = " " YCH x YCTYFN
YCTOC s " " YCH x YCTOCN
EYF = " “ YH x EYFN

YFTOF s " * YPFH x YFTOFN

YSPFTOSPF = " * YSPFH x YSPFTOSPFN

OFTOSPF = " " OFH x OFTOSPFN

OFTOC s " * OFH x OFTOCN
OCTOS s " * OCH x OCTOSN
OSPFTOS = " " OSPF x OSPFTOSN
DOS s " * OSH x DOSN
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The number of children leaving the famlly home i.e.,

CLFH is read in annually, based on the number of seventeen
year olds in the previous year, The following section
describes in detall how the magnitude of the net flows

and the corresponding net rates of change were calculated,
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3,4,4, Determining the magnitude of the Net flows and
the corresponding Net rates of change,

As explained in Chapter 2 both the Households Sub=Model
and the Dwellings Sub=Model were 'calibrated' independently
before being put together with the Allocation Sub-liodel,

For the Households Sub-Model it was not posslble to
'calibrate' i,e,, 'match' nodel output with available data

on the levels since the magnitude of the rates of change

were chosen such that for the period over which data was
available for the levels, nodel output was nade to natch data,

There were thirteen net flows to be calculated for each
SEG, From these the thirteen corresponding net rates of
change were determined, Due to the lack of data on SEG,
however, it was decided to treat all SEG's in the same way
i.,e., to determine the net flows into and out of each level
for all SEG's comblned and then to apply the same rates of
change to each SEG (except in the case of soclial nobility).

The process consisted of comparing the levels for the
years 1966 and 1971 in order to find the total flows
experlenced during the five year perlod, The net rates of
change were then inferred from the size of these actual
flows, +See Table 3,20, for the magnlitude of these flve year
flows derived directly from the data on households presented
in Table 3,12,

TABLE 3,20, Difference in levels from 1966 to 1971,
Thousands

For all SEG's Conbined Net change in 5 years
YSH -436
YCH - 10
YFH +181
YSPFH 491
OSH - 30
OCH + 231
OFH + 2C
OSPFH +45
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The process by which all thirteen flows were deternined was
divided into three stages:

Stage I

In the first stage entrles to and exits from the systen

were calculated irrespective of the household type concerned,
in terus of number of persons, See Figure 3,5,

The following five-year flows were determnined;

b) The number of deaths,

gag The number of new young single persons i,e,, CLFH,
¢) The number of net migrants,

Estinates of the total adult population for 1966 and 1971

were taken from Table 16 Population Trends I-Autunmn 1975 (105).

Total population aged 18 years
or over in 1966

Total population aged 18 years

or over in 1971 3543,6 x 104

.’»Net Increase in population

in 5 year period - 46,4 x 104 ..., (1)

Net Increase in population equals,
(Births) = (Deaths) <4 (Net Migration) ...........s0s (1i1)

In the model,

(a) Births refers to 'mew' young single households i,e,, CLFH,.
In the S-year period 1966-1971 the number of 'new' young
single households 18 assumed to be equal to the number
of 13-17 year olds existing in 1966,

From Table 15 Population Trends T-Spring 1977 (10T)

No, of parsons in age range 4
13«17 years in 1966 = 344,8 x 10

«s No, of CLFH in the S=-year

period 1966-1971 is taken as 344,8 x o S (111)

,". Annual No, of CLFH =  344.8 x 104+ 5
= 68,96x 10%
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STAGE 1; TOTAL EXITS FROM AND ENTRIES TO THE

HOUSING SYSTEM

!

Net
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New Young_
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Total population
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o

103

Fig.3.5






¢01

STAGE 2: AGGREGATION OF OLD HOUSEHOLD TYPES SHOWING THOSE RATES WHICH
DIFFER FROM STAGE 3
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(d) AYSH ® CLFH = YSTYSPFH = YSTYC secencenscessoce (vi)
where,
A denotes change in the magnitude of the level,
CLFH represents Children Leaving the Family Home,

YSTYSPFH represents Young Single To Young Single Parent
Family Housshold,

YSTYC represents Young Single To Young Couple,
D YsH = 486 x 107 (From Table 3,20)
CLFH e 344,8 x 104 (Fron (111) )

YSTYSPFH & 5 x Average Annual No, of lst born
1llegitimate births,

Average Annual No, of lst Born Illegitimate
Births = 2,86 x 104 (Fron Table 3,14

JYSTYSPPH ® 14,3 x 104 L. iiiviiierrvnnernnsenses (vil)

Substituting in (vi)

-486 x 103= 344,8 x 10% - 14,3 x 104 - YSTYC

J.YSTYC = 379,1 x lo*

o'« The Net number of Young Single Households beconing

Young Couples in the 5-year period is 379.1 x 10% ..., (viii)
The net number of 'New' Young Couples in the 5-year

period is 379,1 x 104 = 2 (1 couple = 2 sing%es) =
189,55 x 10% ... (ix)

On average the annual number of Young Single Households
beconing Young Couples is 379.1 x 104 & 5 = 75,82 x 104
Consequently the average annual number of 'new' Young
Couples is 75.82 x 104 = 2 = 379,100,

Thls cstinate compares favourably with data on the average
annual number of marriages over the period 1966 to 1971
(See Section 3,3,2,) of 399224, The apparent discrepancy
1s largely the result of introducing net flows to incorp-

orate divorce and deaths to young couples,
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(e) AYCH = YSTYC = YCTYF seeevocosocsaconsonccs (x)

where,

YSTYC represents Young Singles To Young Couples,

YCTYF represents Young Couples to Young Fanmllies,

AYCH = -1,0 x 104 (From Table 3,20)

YSTYC = 189,55 x 104 (From(ix))

Substituting in (x)

-1,0 x 10% = 189,55 x 10% - YCTYF

', YOT YF = 190,55 x 10% ....ieieeeeeees (1)
Thus, on averege, the annual numbexr of 'new' fanmilies formed
each year = 190,55 x 10%* £ 5 = 381100
According to the data in Table 3,13, the average nunber of
legitinate first born births to women married once only in
the period 1966 to 1971 was 279281, If first borh births to
all women were known the apparent discrepancy of the model
could be reduced,
(£) AYFH = YCTYF = EYF = YFTAOMH +uvecevovanoses  (Xxi1)

where,

YCTYF represents Young Couples To Young Fanllies,

EYF represents Net enlgration of Young Familles,

YFTAOMH ropresents Young Families To All 01d Married
Households,

AYFH = 18,1 x 104 (From Table 3,20)

YCT YF = 190,55 x 104 (From (%1i) )

Substituting in (xi1)

18,1 x 10%® 190,55 x 104 - YFTAONH

O YFTAONH ® 158,45 x 104 Livvuveennnrnnnseannes (xii1)
This estimate cannot be compared with actual data since 1t 1s
a flow introduced nerely to aid estimation of other flows,

Similarly this applies to the followlng three estinmates,
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(g)

(h)

(1)

AYSPFH 2  YSTYSPFH = YSPFHTAOSH «ovvesoccsns (xiv)
where,

YSTYSPFH represents Young Single To Young Single Parent
Fanily Household,

YSPFHTAOSH represents Young Single Parent Fanlily House-
hold To All Old Single Households,

A YSPFH = 9,1 x 104 (From Table 3,20)
YSTYSPFH = 14,3 x o4 (From (vii) )
Substituting in (xiv)

9,1 x 10% = 14,3 x 10* - YSPFHTAOSH

. YSPFHTAOSH = 5,2 x 10% ..vveeverncnnnsaness (xv)
A AOMH = YFTAOMH = AOMHTAOSH ...vveevevnes (xvi)
where,

YFTAOMH represents Young Fanmillies To All 01d Married

Households,

AOMHTAOSH represents All 0ld Married Households To All
0ld Single Households,

O AOMH = 25,1 x 104 (Fron Table 3,20)

YFTAONH = 158,45 x 104 (Fron (xiii) )

Substituting in (xvi)

25,1 x 104 = 158,45 x 104 - AOMHTAOSH

" AOMHTAOSH = 133,35 x 104 .. i iiiiivinnnnnenas  (xvii)
AAOSH = AOMHTAOSH <+ YSPFTAOSH - DAOS .,... (xviii)
where,

AOMHTAOSH represents All 0ld Married Households To All
Old Single HouseHolds,

YSPFTAOSH represents Young Single Parent Fanilies To
All 0ld Single Households,

DAOS represents Death of All 0ld Singles,

AAOSH = 1,5 x 104 (From Table 3,20)
AOMHTAOSH =133,35 x 104 (Fron (xvii) )

YSPFTAOSH = 5,2 x 104 (From (xv) )
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Substituting in (xviili)
1,5 x 0% = 133,35 x 104 + 5,2 x 104 - DAOS
. DAOS = 137,05 x 104 ..iiiiiiiiioiaien (xix)

Of the thirteen flows to be determined values have been
obtained for seven of them, nanely

CLFH, YSTYC, YSTYSPF, EYF, YCTYF, YSPFTOSPF, DOS,

The remalning six flows are estimated in the following way.

ctage 3

In the third stage the amalganated levels AOI'H and AOSH
were reverted to their component lovele 1,e¢,, OFH and OCH
and OSH and OSPFH respectively,

The final nodel structure, as shown in the flow chart on
page 95 now belng used,

The remaining flows to be estinated for the 5-year period

ere YCTOC, OFTOC, OFTOSPF, OCTOS, OSPFHTOSI, YFTOF,

Letting,

YCTOC be represented by x

OFTOC " " "y

OFTOSPF " " " g

0CTOS " " "oy

OSPFHTOSH " " "oy
. i

YFTOF " " "
Rememberiné that, -
(OCH + OFH) = AOMH and
(OSH 4 OSPFH) = AOSH

and coaparing Figures 3,4 and 3,6
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Substituting in (xxiil), (xxv), (xxvii) (xxx), (xxxi) and

golving:
x = 14,4 x 104;
v = 17.8 x 104;
z = 17,1 x 104
y ® 124,9 x 104;
u = 116,2 x 104;

From this information on flows of households, the rates

of change were calculated,

L x 3
@ R

Where L is the average of the 1966 and 1971 levels and f

if

the 5 yearly flow of households, then the annual rate i 1s

glven by
R 2 £/5
L

In the computer programme the rate pertaining to a
particular flow 1s distingushed from that flow by the
addition of a letter N to the label i,e,, the flow YSTYC
1s influenced by the rate YSTYCN,

The rates of change used were as follows:

YST YSPFHN 0,005
YST YCN 0,122
YCTYFN 0,302
YCTOCN 0,025
EYFN 0,007
YFTOFN 0,07

YSPFHTOSPFHN 0,032
OSPFHTOSN 0,188
OFTOSPFHN 0.022
OFTOCN 0.159
OCTOSN 0,048
DOSN 0,054

These rates were applied equally to all soclo-econonic groups.
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Some flows, however, were not determined by the rate of
change but are read into the model directly as a plece of
data i,e,, CLFH,

CLFH was deternined from data shown on Page 1.€0,6.9 x 107
Invaddltion, YSH, YCH, YFH, OCH and OFH were moved across
the SEG's in the following wayss

Prom SEG II +to I at the rate of 3
SEG III to II " " . "]
SEG IV to IIIX " “w ]

er cent per annum,
L "
L L " "

P
2
2

® © -

3.,4.5. Model Results 1967-1976

The households sub-model annually outputs information
on the total number of households and the number of house-
holds by soclo-economic group, age and famlly status,

Fig. 3,7 shows the model output of the numnbor of
households and how they are divided among the four soclo-
econonic groups for the period 1967 to 1976, Tho total
nunber of households increased only slightly from 23,47
million in 1967 to 23,72 million in 19763 an average
annual increase of just under 30,000 households, These
results reflect the almost zero population growth that has
been exPeriepcgd.over'ﬂm:period and which was discussed
in Sect%on 2e3e5e

According to the model, SEG III forms the largest group
of households with SEG II forming the smallest, In 1967
SEG III belng Jjust over twice the size of SEG II; this
difference persisting for the period up to 1976, The two
groups showing the greatest change over this period are

SEG I and SEG IV, The number of households in SEG I rose
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rapidly from just under 4 nmillion in 1967 to just under

5 million by 1976, For SEG IV the model shows a rapld
decline in the number of housahdds from just over six and
a half million in 1967 to five and three-quarter nmillion
by 1976, The nodel is clearly reflecting the effects of

soclial mobility, Evidence presented in Section 3.3.8,

suggested there had bcen a general upward movement in

Ssociety in terms of households soclo~economic grouplng,

The model further suggests that movement into SEG III and

SEG II had been conmnpensated by movement out of these two
groups so that over the perlod net change was only experlenced
in SEG IV and SEG I,

Fig., 3.7. also depicts model output of total households
by family status, The number of married couple houscholds
without children slightly exceeds the number with children,
this difference increasing as the numbor of families declines
by 1976 and the number of childless couples increases,

This phenomena produced in themodel 1s a reflection of

the morld situatlion of a declining birth rate alffecting

the number of first births, The number of single person
households (as defined in the model) 1s approxinately twice
the number of childless couples or families although over
the period 1967 to 1976 the number of single households

in the model has decreased,

Single parent family households, according to the
model, increased from 2 per cent of all households in
1967 to 3 per cent by 1976,

Fiz.3.7., further shows model output of total households

by age of the head, The number of households whero the head
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was aged under forty-five years is taken to have declined
slightly, thelincrease in total households being accounted
for by the increase in older households, Such a result
reflects the evidence presented in Section 33,5 on the
progressive ageing of the population being experlenced

in England and Wales,

Thus the general trends produced by the model for the
period 1967 to 1976 of the total number of households and
thelr mlx between soclo-economlc group, famlly status,
and age broadly agree with those trends known to have
occured for the perlod,

Only two complete sets of data for the 'levels' were
available, One set arising from the 1966 census and one
set from the 1971 Census, The 1966 data were used as the
initial conditions for the model; the 1971 set becing used
agalnst which to calibrate the model, Table 3,21 below
shows a comparison of the results from model output (M)
with the 1971 data (D). The 1971 data was previously
presented in Table 3,12 (b),

Model output of the total number of households agrees
with the data, The 'row totals' i,e. total numbers of
households subdivided by age (old and young), and by
status (single, couple, famlly, single parent) is in very
close arreement with the data, In fact in every case
except young couples the agreement 1s within one half
per cent, in the case of young couples the difference
between model output and data 1s about one and a half per

cent,
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TABLE 3.21 Conparison of Model Output with avallable
data for 1971,

Thousands
ALL
SEG T SEG II SEG IXI SEG IV SEG's
YSH XM 1162 1016 2470 1310 5958
D 1172 1000 2505 1273 5950
YCH M 221 202 475 249 1147
D 222 254 457 230 1163
YPH M 819 714 1743 926 4202
D 834 647 1803 918 4202
YSPFH M 34 73 90 180 377
D 15 80 40 232 367
All young households
M 2236 2005 4778 2665 11684
D 224 1981 4805 2653 11682
OSH M 80 805 1796 1871 5073
D 892 822 1795 1562 071
OCH M 959 814 1778 1416 967
D 886 828 1728 1526 4968
OFH M 351 266 614 354 1585
D 402 268 558 357 1585
OSPFH M 32 %8 58 85 213
D _ 19 35 22 136 212
All 0ld households
M 2143 1923 4246 3526 11838
D 2199 1953 4103 2581 11836
All single
households M 1963 1821 4266 2981 11031
D 2064 1822 4300 2835 11021
All couple
households I 1180 1016 2253 1665 6114
D 1108 1082 2185 1756 6131
All Fanmlly
households M 1170 980 2357 1280 5787
D 1236 915 2361 1275 5787
All single parent
households M 66 111 148 265 590
- D 34 115 62 368 579
All households
M 4379 3974 9024 6191 23522
D 4442 20 34 8908 6234 23518

The 'column totals', 1,e, total numbers of households
ineach SEG, all agree within one and half per cemt the
model values being higher than the data for SEG's II and
III andlower for SEG's I and IV. DMost of these errors

arise for the old households; the rcasons for which are

117



not clear but in any case the errors lie within the tolerance
levels that may have been expected,

The *cell totals' arc not in such good agreement with
the data as the row and column totals., This is most likely
because the various rates 4in the-model were of two types
only i,e, (1) movements from one household type to another
and these are assumed to be independent of SEG, (2) movements
from one SEG to another and these are assumed to be the
same for all household types to which they apply.

In percentage terms the greatest disagreements are for
YSPFH and OSPFH, In the model YSPFH arise fron lllegltimate
births to YSH, amd OSPFH elther from agelng of YSPFH or
deaths of one parent in an OFH. Also single parent fanily
households belong to the same SEG as the one they origlnated
from. The model only allows YSH, YCH, OCH, YFH, OFH to
mlgrate across the soclo~-economic groups, However the
data shows a preponderance of single parent fanily house-
holds in SEG IV i,e., in 1971 sixty three per cent of YSPFH
and slxty four per cent of OSPFH were in SEG IV; in SEG I
there were only four per cent of YSPFH and nine per cent
OSPFH, The model structure means that as time goes on,
the spread of single parent family households will be
broadly the same as for all other household groups,

It rust be noted, however, that in absolute terms the
errors in single parent family households are not large
since these represent a household type of low nunmbers,

The largest absolute errors occur for OSH and OCH in
SEG IV -« however 1t wlll be noted that the data for YSH and

O8SH are in fact estinmates so any lack of agreement between
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these estimates and the model are unimportant,

In the case of OCH the model gives 1416 x 107 for
SEG IV whereas the data gave 1526 x 105, This underestinmate
is balanced by over estimates in SEG I and III. The Census,
from which the majority of the data is obtalned, enumerates
retired persons according to thelr last mode of employment,
There will almost certainly be included in SEG IV somne
retired persons who when in full-time enmployment may have
been in higher SEG, The model however, has no mechanisn
for explicitly moving people down the soclo-economlc scale
as they age due to the use of net flows, This nay account
for the discrepancy,

If the model output is to match the data then a first
step would be to stop the 'migration' applylng to OCH
and to move households to a more appropriate SEG when they
become single parent famlly households,

In its present form the households sub-model 1s sald

to be calibrated to an acceptable standard,

3,5 A review of the Households Sub-Model

Looking bacik over the review section of this chapter
it will*be seen that the final model used represents &
congliderable simplification of what 1s currently belleved
to be the real situation,

But as emphasised in Chapter One, the primary functlon
of this research was essentially to provide a learning
experience of how to approach the problen of developing

an operational model of the housing system. Households
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demographic behaviour i,e,, The Households Sub=ilodel
represents but an aspect of that total nodel,

The object of the review section of this chapter was
to identify the nature of those phenomena which an ideal
nodel would have to include, The evidence presented in
the previous section has shown why it was not possibdle
to model exactly that reality at this stage,

A nunber of points remain which summarize the
simplifications nade and the drawbacks and advantages of
such an approach,

In nany ways it was unsatlisfactory to work with net
flows, The most important limitation being the resultant
loas of realism as individual flows and rates of change
could no longer be sharply defined as physical phenomena,

Take, for example, the flow YSTYC ( Young Single To
Young Couple) which 1s the net result of both young singles
becoming young couples and young couples beconing young
singles 1,6,, divorce in young couples, deaths in young
couples, narrlages of young singles, But many phenomena
are taking place to affect the numbers of young singles
and young couples in addltion to the interchange belween
the two'household types i,e., imnigration, emigration,
ageing, divoxrce in young famllies, Hence YSTYC has to
account for all of these phenomena, The danger exists of
trylng to attach physical nmeanlng to these proxy flows.
But there 1s no physical meaning; these flows were
introduced merely to facilitate the development of the

sub=~nodel,
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This problem underlines the need for a complete array
of information if anyone is to construct a model of any
reallsm, Development of the households sub-model showed
quite clearly the conflict which exists between model size
and complexity (i,e,, number of variables) on the one hand
and data avallability on the other, This point is
discussed at greater length in Section 6.1.

Also of particular importance is that by amalganating
individual flows into net flows the assumption was made
that the corresponding net percentage rates of change were
congstant, Quite clearly from the literature review rates
of change are not constant, For exanple, the dlvorce rate
(taken as the number of decrees granted divided by the
nunber of households at risk i,e,, ALl YCH YFHI OCH OFH)
was 3,4 divorces per thousand households at risk in 1966
but had increased to 6,2 per thousand by 1971,

A brlef summary of how the major phenomena affecting
the numbers of houssholds were incorporated into the
model wlll indicate the extent to which the model reflects
the reality described in Section 3,3,

Imnmigration and Enligration

These two effects were simplified by assunlng that all
nigration was effectively net emlgration and involved only
young fanlly households 1.e,, the rate EYF, Justificatlon
for these assumptions 1s provided by the evidence
sunnarlized on page 42,

Marrlage

Marrlage has been inadequately dealt with due to the
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use of net flows, Whereas the marrliage of youn; single
households and o0ld single households i1s impllicitly
included in the flows YSTYC and OSTOC respectively, the
remarriage (or indeed first marriage) of young or old
single parent families has been omitted from the model
in an attenpt to reduce complexity and is justifled only
by the fact that the phenomenon involves relatively few
households, In 1971, for example, out of 404,7 thousand
marriages only 84,3 thousand were marriages in which at
least one partner had been married previously, (See Table
3420 )

Divorce

The evlidence presented in Section 3,3.,3, suggested that
divorce is a growing soclial phenomenon and for this reason
the levels YSPFH and OSPFH were included in the model
structure, In the event, however, divorce was explicitly
omltted from the model, although divorce of OFH is
inplicitly included in the flow of OFTOSPF and represents
the doninant phenomenon, The divorce behaviour of couple
households is also implicltly included in the flows YSTYC
and OCTOS but does not represent a significant proportion
of the ltousehold flow. The divorce experience of Young
Fanillies is not included since the data suggests that
relatively few households are involved,

Births,

In the model only first births have been dealt with,
This resulted from the decision not to include fanlly sice
explicitly but to distingulsh Fanlly households by age alone,

Age does permlt a certain distinction between families of
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different sizes to be made since a family must age before
it can grow in size, Illegltinate births were included
but to young single households only and thus provides an
input to the level YSPFH, In retrospect this nay bo an
unnecessary detall whlch could be excluded in a future
model, The omission of this flow would, however, mean that
there would be no imput to the level YSPFH, These house=~
holds would consequently gradually disappear, unless an
alternative input flow 1s incorporated into the nodel
structure, For exanple, the divorce of YFH,
Agelng

The evidence presented in Section 3,4.3, suggested
that the most dominant flows of households were from Young
Couple To 0Old Couple and Young Family To O0ld Fanily, and
hence these flows were incorporated into the model structure,
The flow YSPFTOSPF was included largely to allow YSPFH to
change thelr status but also to prevent the number of
YSPFH accumulating indefinitely,
llortality

This phenomenon has been considerably simplified in
direct response to the difficulties in using the data for

this modol, Only deaths of 0ld Single Persons are included
explicitly,

Children leaving the Family Hone

The major drawback to the method by which this
phenomenon has been incorporated into the model is that
there 1s no tie-up between children leaving home and the

rate at which OFH and OSPFH become OCH and OSH respectively,
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The assumption 1s nade that the flows OFTOC and OSPFTOS
implicitly include this phenomenon of households changing
thelr classification when the last child leaves home, Any
direct link would of course require information about
fanmily size to be added since a family only becones a
couple when the last child leaves homne,

Soclal liobility

Social Mobility is a phenomenon which 1s known to
exlst but about which relatively little data is avallable
to qualify that knowledge., The phenomenon was very crudely
incorporated into this model by first deternining the
nagnitude of the net upward novement of each SEG by
comparing data for 1966 and 1971 and then by naking certain
subjective assumptlions as to which household types in fact
change SEG, It was assumed that on}y YSH, YCH, YFH, OCH
and OFH would nove across the SEG's,

Thus & mnodel describing the growth and dissolution of
certaln household types was developed and rendered
operational, The next task involved the simllar develop=-
nent of & nodel to describe the nature of the dwelling
stock which these households attempt to occupy,

It 1s the alm of Chapter Four to discuss the process

by which thls was achleved,
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CHAPTER FOUR

DWELLINGS

4,1, DEFINITIONS

At any point in time the housing stock 1s conprised of
&ll those buildings, parts of bulldings, and structures
which are used or are usually used as living quarters., A
very wide rcnge of types and living arrangenents exist, The
majority of households live in either a detached, seni-
detached or terraced house or in a flat, but substantial
numbers also occupy chalets, huts, shacks, tents, converted
railway carriages and nobile structures such as caravons,
houseboats and barges., For yet others conmon lodging houses,
hospitals, mental institutions, boarding houses, bed and
breakfast accomnmodation and hatels constitute the usual
place of resldence,

The basic unit of the houcing stock has boen termed tho
DWELLING. The Sanple Census 1966 defincs a dwelling as:

*Structurally separate accomnodation with independent
access to the street or to a public staircase or hall,.,.
(structurally separate accommodation is that which is)
all contained behind its own front door; bathroons and
water closets did not count as nart of the acconrnodation
for this purpose,(independent access is the abllity of
the occupant to)cone ard go without havin~ accoss to
anyorfe else's living quarters, ' ( 138 )

Another method of classification of dwellings used in
the Census is to define the unit of accommodation occuried
by a household as a household space, Thus there is always
a one to one correspondence between households and occupled
household spaces, As such no household is recorded as sharing

a dwolling with cnother, Other difficulties with the use

of thls neasure arlse when considering the extent of
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water supply

dralnage and sanitary convenlences
facilities for storage, preparation and
cooking of food = and for the disposal of
waste water;

NSNS
5 cy M
NS

and

and the house shall be deemed to be unfit for human
habltation if and only 1f it 1s so far defectlve in one or
nore of the said matters that it is not reasonablr suitable
for occupation in that condition:

This list was subsequently amended in the Houslng Act
1969 to include after (e¢)' (cc)internal arrangenments ' and
the word 'storage' was deleted from (h). This mecans that
bad internal arrangenent is now grounds for considering any
house unfit and, secondly, because of the avallability of
refrigerators, facllities for storage of food are no longer
a necessity., (44 )

The concept of 'unfitness' has existed in housing
legislation for over a century and slum clearance was under-
taken in the last quarter of the nineteenth century but no
reliable national estimate of the number of unfit dwelllings
was nade until 1967:; before that there were estimotes sub-
nitted by local authorities along with their clearanco
programnes, but these were drawn up on varying bascs and
could not be added to produce a reliable national total,

The last publication to use a local authoritlies own
assessnent of housing conditions was No,l1 of Housing
Statlistics which rave a regional analyvsis for 1965 of the
estimates of unfit houses and the number of dwellings they
contained, In 1967 a nore realistic attenmpt was made in
the House Condltion Survey to nrovide data on the

structural condition of the dwelling stock in England and
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able 4,5 above shows how repalr costs differed for the
different tenures in 1967, Over 64 ner cent of all ropalrs
costing over £500 were in the privately rented sector
whereas under 5 per cent were to local authority dwelllings,
A significantly smaller proportion of local authority
dwellings requlred repairs totalling over £250 than less
than £250, Alnost half the entire stock of privately
rented housing required expenditure of aover £250 to bring
the dwellings up to standard,

Tenure comparisons between the 1967, 1971 and 1976
House Condition Surveys are complicated by the complex
flows of dwellings betweern tenures, especially between
vacant and occuplied houses, The nunber of the local
authority dwellings requliring extensive repairs more than
doubled between 19Tl and 1976, but this Lis by conparison
wlth a very small nuaber in 197L; mnore-over soie of the
increaso aay be duo to outstanding repalrs requilrad on
dwellings acquired during the period under nunicipalisation
progrannes,

The total cost of outstanding repalrs in 1971 was
estinated to be £3200 nlllion at then current prices,

An additional £800 million was required for the installatlon
of~all nissing anenities, At 1976 prices the total cost

of £4000 nillion equates £9400 million, The 1976 Survey
showed that the total cost of outstanding repalrs plus

the cost of nissing amenities would be £9350 nillion, of
which £1000 nillion was for the cost of supplying nissing
amenlties, Therefore, in total, the situztion has changed

very little although the proportion attributable to
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at the expense of thore =ith two bedroon:,
Table 49,compares trends in the slze of ncw houces in ihe
nublic ard private sectors,

TABLZ 4,9, Houses and flats conpleted in England and Uales
194521975 by number of bedroonms,

1945« 1961~ 1966~ 1971-
1960 1965 1970 1975 __ _.

For local authorities
and new towns; as a
percentage of total,

1l Bedroon

2 Bedroons

3 Bedroons

4 or nore bedroons
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For private owners:
as a percentage of total,
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(Sources 72,—84.)ww
The trend for lo~al authority housing is quitec differont,
Since the early sixties theproportion of l-=bedroon lac al
authority dwellings has increased fron just over a quarter
to nearly one third, The proportion of 2-hedroon dwellings
has tecldned slightly fron its early 1960's level of one-
third, Theproportion of dwellings with three or nore
bedrooms has scarcely changed from about four in every ten,

4,3,2, Denolitions

Dwellings arc demolished for several reasons, DBy lTar
the nost connon bein; that undertaken by local authorities
as part o7 slum clecrance nrogranmnes, Rood widenin~ schenes,

office developnent, shonping developments nay also ive rise
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to the demolition of dwellings,

Local action to demolish unfit buildings goes back to
the nineteenth century, but the initiative was then entirely
local, The first action by central Government occurred in
the nineteen thirtlies when local authorities werc ~lven
financlal assistance and encouraged to attack the sluns,
(Some 1,7 million houses have been demolished or closed
under slum clearance powers since 1930)., Following the
second World War the main emphasis was inevitably on
reconstruction and the bullding of new homes, and it was
several years before the pre-war drive for slum clearance
was resumed, In the temyears from 1945 to 1954 the averare
rate of demolition/closure was only atout 9000 houses per
annum, but the figure rose ranidly fron 1954, Local authorities
were asked to estimate the nunber of unfit houscs and to
submit S~year plans to deal with then, The estinate
totalled 850,000 and in the five years 1955-1959 the averarge
annual rate of demolition/closure rose to over 42,000, In
the early nineteen sixtles the need to find large sites for
the industrialised building drive added to the impetus of
the slum clearance programme, Clearance rates renained
high until the nineteen seventies, but in 1974 showed a
sharp drop to less than 42,000 and have remained below
50,000 in suybseguent years, This was probably due to 2
combination of factors, including the increasings cmphasis
on the renovatlon of older housing, and specifically the
introduction of the concept of gradual renewal in the
1973 White Paper "Better Homes -~ The next Priorities"

( 26 ). The 1974 Houslng Act gave authorities the
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opportunity to reconsider clearance proposals and introduce
housing actlon areas (HAA) for which grants were availahle
for the inprovement of areas of older housing,

For the purpose of local authority collected stotistics
the bullding unit which is demolished is defined in terns
of a house where a house nay consist of two or nore separate
dwellings according to the number of fanllies occunving it,
Since many unfit dwellings are in nultl-occunation there
15 considerable scope for error in converting the fipures

fron a house to a dwelling basis,

Hence, annual denolitions tend to underestincte actual
denolitions, Also statistics are not collected on other
forms of demolitions or on demolitions not undertuiken by
local authorities,

443.3, Modernisations =of dwellings whirh arc unfit
or lack basic amenities

Modernisation is concerned with improving the condition
of dwellings, A dwelling can be said to have been nodernised
1f such work has bcen carried out so as to render the
dwelling fit andhaving all basic amenities, (Sce Sectlons
4,2,2,)

Little reliable infornation 1s available on the levol
of modernisations at any tine, The House Condition Survey
1971 comparing results fron the 1967 House Condiiion Survey
gilves an estinate of the nunber of dwellings lac’:ing at
least one basic anmenlty in 1967 but having all by 1971,

In the five year porlod it is estimated that 16,5 ner
cent of dwellings lacking one or nore anenity in 1967
had all five by 1971,
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at both dates, Another factor leading to errors in the
estimate 18 that no account is taken of the nunber of

dwellings moving into unfitness during the five-year

period and being demolished betore ithe 1971 Survey,
The 1976 House Condition Survey in England only estimates
that since 1971 a further 350,000 houses became unfit,

4,%,5. Conversion of dwellings from one size to another,

Improvements oi the standing stock in terms of the
converslon from one slze to another - splitting up of large
dwellings into several smaller units or for example exten-
sions and conversions of lofts into usable rooms - are not
estinated nationally, The Censuses classify houses
according to size by the number of rooms, whereas in
statistics of new building, size is classified by number of
bedrooms so that the nuuber of houses with rooms added - or
subtracted - cannot be estimated by comparing the net change
betweon censuses with new building. Distribution Ly number
of bedrooms can be estimated for 1971 and subsequent years
from the General Households Survey but the errors involved
are too great to permlit estinmates of the net change in the
number of houses to which rooms have been added,

4,3,6, * Change of Tenure

Another phenomenon affecting the number of dwellings
in each tenure 1s the rate at which dweilings theuselves
change tenure, The major flows between the tenures are;

(8) A local authority rented dwelling becomes
owner occupled, ‘

(b; A privately rented dwelling becomes owner occupled,

éc An owner occupled dwelling is let privately,

d) A privately rented dwelling is bought by a Local
Authority,

(e) An owner occupied dwelling is bought by a local
Authority.,

These will now briefly be discussed in turng
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One of the most slgnificant results of these factors
1s that large nunbers of fornerly privately rented dwellings
have been transferred to the owner occupied sector, Table 4,4
in Section 4,2,23 on the age of dwellings gives an indicatlon
that a substantial number of dwelllngs in recent years have
passed from the private rented sector into owncr occupatlon,
Statistics on new buildings show that owner occunation has
been a najor feature of the last war period, and that nmore
than threee-guarters of privately rented dwellings were
built hefore the 1914-1918 War, The relatively high
incldence of owner occupation in dwellings brillt in the
pre=1919 and 'inter-war years isa reflection of the nunber
of dwelllngs which have in the postwar neriod passed into
ovner occupation from the privately rented sector, lore
detailed statistical evidence on this trend is very
fragmentary,
(¢) A further factor in the decline of the privately rented
sector but again onc which is incfeasingly difficult to
aquantify, 1s the rate at which former owner occunliers let
their dwelling privately, There continues to ve flow in
thls direction as households are taken abroad for job reasons
for exam;le, but increasing rent controls and declininr
profitablility has meant thet this source of privately
rented acconmnodation is slowly drying up, especially in
the situation where one or two roons are let as part of
& house - an inportant area for young single hounebnlds,
(d) In certain circunstances the local authority is
empowered to buy up nrivately rented acconnodatior if
the landlord refuses to undertcke essentlial repasrs for

exanple, Again little statistical evidence exists to
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validate this, although Holmans in his paper 'A roroecast
of the effective demand for housing in the L970's', has

estimated that the number of households becoming local

authority tenants who had formerly rented from a private
landlord was 60,000 in 1967, that this number would rise
to 61,000 in 1971 and possibly to 73,000 by 1981,
(e) In other circumstances a locael authority may wlsh to
compulsorily purchase a dwelling if, for exanmple, the
dwelling falls in an area designated for slum clearance
or for a road wldening scheme, The Council will then be
under an obligation, as in the example above, to rehouse
the displaced occupants,.

A model was constructed to describe in a very broad
sense the changes in the numbers of dwellings of different

types drawing largely on the evidence presented in

Sections 4.1. to 40 3.

The way in which the Dwelllings Sub-llodel was

developed will now be described,
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4,4, DEVEZLOPING THE DWELLINGS SUB=}ODEL

4,4,1, The definition of a dwelling

The definltion of a dwelling used in the model is that
used in both House Condition Surveys of 1967 and 1971, For
these Surveys the same definition was used as in the 1966
Sanple Cemsus; this required that the living accommodation
should be structurally separate and have independent access,
Although in the House Condition Surveys an adjustment was
nade to include a nunber of very small dwellings whlch
were not self-contained behind their own front door.

Only permanont, private dwellings were included i,e,,
caravans, houseboats, shacks, canps, hotels, hospitals,
guest houses, medical institutions, childrens hones, old
peoples homes etc,, were excluded,

For the purposes of thls model the concept of a
household space was rejected as being an unsuiltable
definition for the number of dwelling units avallable for
occupation, The household space 1s merely that unit of
accommodation occupled by a household with no regard to its
sultabillity for occupatlion in terms of privacy, Also as
there is always a one to one correspondence between
households and occupled household spaces, difficultles
arlise in estimating both the number of houscholds sharing
a dwelling with another and also the nunmber of dwellings
which are vacant,

4,4,2, The Classifications of Dwellings Used,

As discussed on page 1lll there are very many critecrla

by which dwellings can be classified but little agreement
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as to the best method to use, But as Murie (82) discusses,

'the divisions which are appropriate depend on the
orientation of the study and the main areas of concern',

This study 1s alnmed at alding our understanding of
housing as a system, The cholice of classification arose
directly from this approach, Guldance was also provided
by the 1list of possible experimental policy changes given
on page T, As in developing the households sub-nodel,
each pollicy change was examined to identify the charact-
eristic, this time of the dwelling, which would
be relevant for such a policy to be exanined,

It was apparent that policy 1s significantly tenure
specificy that proposed legislation 1s almed at the
dlfferences which exlst between dwellings as a resuli of
thelr tenure, See policy proposals 1,2,3,4,8,9,12,13,14,
15,16, 20,21,

The next most ilmportant classification appeared to be
that of size, Take, for example, pollcy proposals 5,6,7,13, 20,

The third most important factor in distingulshing
between dwellings appeared to be thelr general condition,

Thus, the three major classifications identiflied as being
the mos{y all-embracing and relevant for model purposes were;

(1) Tenure
(11) size
(111) Condition
Therefore for the Dyellings Sube=ilodel dwellings were sub-
divided in this way, 24 types being defined,
A further classification could have been included on

the distinction between different types of constructlion

l.e,,detached, semi-detached, terraced, flat, nalsonette,eotc,,
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but Lt was considered that this would introduce considerable
conplexity into the nodel structure and which largely

cauld not be validated by exlisting data nor meet any
apparent analytic neced,

The classifications used are discussed below:

(L) Tenure

The evidence presented in Section 4,2,1, stresses the
important differences which exist between dwellings as a.
result of thelr different tenures, Tenure determines the
legal basis for distinguishing how dwellings are used; the
difference in property rights leading to different patterns
of use, The najor justificatlon of the use of tenure as
a classiflication criterion llies in the view that tenure
Indicates princlple features of access into the housing

system, This polnt is dliscussed at greater length in a
later Sectlon 5,2,3,
It was decided to concentrate the analysis on the
three major tenure types:
i.e., owvmer occupled
local authority rented
privately rented
The ssmaller 'othor' tenures described in Section
4,2,1,4, were, grouped together with the tenure type
where access to the housing systen is defined by
sinllar criteria,
Thus the three classifications were defined as:
(a) Owner Occupied (00CC) - either owned oumtright or
by a nmortgage, Access to this section of the systen
is determined by the abllity to pay albeit over

an extended priod of tinme,
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(b) Ronted from & Local Authority (LAR), This also
included rentals from New Towns, local authority
tied accommodation and housing assoclatlons, Access
to this sector is broadly determined by the urgency
of the households housing need,

(e¢) ALl other tenures (PR), This corresponds to dwellings
rented from private owners but also includes privately
owned tied housling and dwellings ovned by governnent
departments, Access into the PR, sector is again
largely determined by ability to pay but not to the
extent needed to enter the owner occupled sector., 1In
fact households most likely to become private rented
tenants are usually those who cannot satisfy the
eligibllity criteria for the other tenures (00CC and
LAR) rather than choosing private tenancies as a
preference, In many cases thlis sector acts as a
stepplng stone to the other two sectors.

In the model all private tenancles are included under
the one classification, It was declded not to distingulsh
botween furnished and unfurnished or between protected,
controlled or regulated tenancies, The major reason for
this being a lack of data on such classifications, Also
a change in the law in 1974 has nade securlty of tenure a
feature of furnished as well as unfurnished tenancles,

This systen of classification corresponds exactly
with that of the 1967 and 1971 House Condition Surveys,
(11) size

The size of dwellings was considered to be a very
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inportant classification slnce 1t determines the quantity
of living space avallable to households, and hence glves
a sensible lndlcation of the under or over occupation

of dwelllings,

For the purposes of this model 1t was decided to
classify dwellings &according to the number of roons
available in the dwelling, as the most consistent data
18 found in this form, 4&s explained in Sectlon 4,2,3,
the other most common methods of classification by size
are by number of bedrooms and internal flooxr area, The
number of bedroonms avallable would be a useful indication
of slze, but unfortunately the statistics on this factor
are of limited value as they apply to newly built
dwellings only, ©Statistics on internal floor area are
scarce but also the concept itself was felt to be of
limited value in indicating the actual living space
avalilable to households, Different internal arrangements
of rooms could cover ldentical internal floor areas and
nlght provide quite dlfferent amounts of space,

It was declded to define four sizes of dwelling thusy

§a; Very Small (VS) - representing one-roomed dwellings,

b) Small (S) - representing two or three-roomod
dwellings,
(¢) Mediunm (M) - representing four, five or six-
roomed dwellinge,
(d) Large (L) - representing seven or more

rooned dwellings
Bathrooms and Kitchens not used for eating are not included,

(1i1) Condition

The third distinction between dwellings thought to be

of ¢reat importance for inclusion in the nodel structure
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18 the general physical condition of dwellings, As
discussed in Section 4,2,2, there are three basic
measures in common usage;

2) Avallablility of Amenities,

3) Age of dwellings,

A further classification described in the literature

§l§ Fitness of the dwelling structure,

review sectlon was that of disrepair., Whilst representing
a useful indication of the general condition of dwellings,
the data on this subject 1s in terms of the cost of
bringing dwellings up to the 5-point amenity standard or
to an acceptable standard of fitness not in terms of the
number of dwellings involved, For this reason it was
decided that disrepair could not usefully be used in this
nodel as an indication of the general condition of the
stock of dwellings,

It was felt that for the purposes of this model
(designed to ald understanding of the system and explore
policy proposals) that classlfication was needed in terns
of both (1) and (2) above, but for the reasons discussed
in Section 4,2.2,3, it was decided not to classify
dwellings according to thelr ages,

Both fitness and avallability of amenitlies have
important policy consequences as well as affecting the
types of household to be found in different parts of the
system, If, for example, a very large proportion of
dwellings are found to be structurally unfit this would
most likely lead to large scale demolition as opposed to

rehabllitation,Sinmilarly, if the majority of dwelllings
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in one particular tenure are found not to possess all
five basic anmenities this must have implications for the
type of households most likely to be found there,

In the model a single classification was defined to
combine both fitness and avallability of amenities and
was called condition, A combined classification was
preferred 1n an attempt to reduce the complexity of the
nodel structure,

Thus, in the model,dwellings are defined as being

in either:

ag Good Condition, or
b Bad condition,

where, 'Good' is defined as belng fi1t on the basis of
Section 4 of the Housing Act 1957 (See Section 4,2.2,1,)
and, possessing all five baslc amenities (See Section
4,2,2,2,) '"Bad' is defined as being unfit and/or lacking
at least one baslc amenity,

The following sectlion describes how the number of
dwellings of each of the types described here was

calculated from avallable data,

181



4.4,3, The Nunber of Dwellings of Each Type
N

The number of dwellings of each type in England and

Wales was calculatod from results from the House Condition
Surveys carried out in 1967 and 1971,

The decision was taken to use information from these
Surveys rather than from the Census as they provided the
nost consistent evidence on a wide range of subjects, Of
greatest lnportance was information on the fitness of the
housing stock which had not been previously collected and
1s not included in Census data,

Although much of the survey data is subject to certain
sanpling errors, for the purpose of this nodel - where the
major objectlve 1s to first set up a working model with
not too nuch emphaslis being placed on the numerical results-
the use of a wide range of internally consistent statistics
was seen to be of greatest importance,

The House Condition Survey, England and Wales, 1967
was the flrst large scale survey of 1ts kind covering
about 6,000 dwellings and employing skilled public health
inspectors,

In %?71 & further House Condition Survey was carried
out by the Department of the Environment so providing
more recent estlnates of the physical condition of permanent
dwellings,( 36 ) The sanple of rateable units drawa in 1967
was re-used in 1971 as this enabled more 'preclse' estinates
of change to be made than if a new sample had been chosen,
Ad justnonts wore necessary to allow for additions to and

subtractlons from the housing stock since the saaple had
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been drayn., As & result 6215 addresses were iLgsued to
Inspectors in 1971, 12 of whom had assisted in 1967,

The total stock of dwellings by tenure for 1967 and
1971 is shown below in Table 4,10 In the 1971 Survey
vacant dwellings were classified separately, 410,000
vacant dwellings were enumerated representing 2,4 per cent
of the stock, Of these, 162,000 were declared unfit, No
indicatlan was given of their previous mode of tenure,

In the Survey it i3 stated thaty
' Sixty per cent of the occupled unfit dwellings were
of 'Other tenures' = primarily those privately
rented - and the remcinder were mostly owner
occupled; in 1967 the distributlion was very siamilar',

TABLE 4,10 Dwelling Stock by Tenure, England and
Wwales, 1967 and 1971
Thousands

Rented
Ownexr from Local Other
Occupied(00CC) Authoritv(LAR) Tenures (PR) All Tenures

«? y 14 o
/O % ;Q %)

1967 7971 51,1 4248  27.3 3368  21.6 15587 100
1971 9265 54,3 4858  28.4 2953  17.3 17076 100

Sources (8Q,36)
It 1s assumed that vacant unfit dwellings were
similarly distributed 1.,e,, 60 per cent were previously
of 'othek tenures', 40 per cent previously owner occupled,
According to the Shelter Publication 'Another Enpty
Home', fit vacant dwellings are disgtributed in equal
proportions among all tenures, Hence fit vacant dwellings
were redlstributed among tenures accordingly,

The House Condition Surveys 1967 and 1971 enuncratos
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(a) Dwellings by Condition and Tenure 1967 and 1971

Thousands
All

00CC LAR PR Tenures

% % | g o7
1967 Unfit 556 32 72 4 1118 64 1746 100
Fit 7415 54 4176 30 2250 16 13841 100
Total 1971 51,1 4248 27,3 3368 21,6 15587 100
1971 Unfit 420 34 58 5 742 61 1220 100
Fit 8845 56 4800 30 2211 14 15856 100
Total 9265 54,3 4858 28,4 2953 17.3 17076 100

P

(b) Dwellings by Avallability of Amenitles and Tenure 1967-

and 1971,
Thousands
All
0QcCC LAR PR Tenures
% % % %
1967 Stock 7971 51,1 4248 27.3 3368 21,6 15587 100
Lacking 1 or
nore basic
anenity, 1288 33 675 18 1895 49 3853 100
1971 Stock 9265 54,3 4858 28,4 953 17.3 17076 100
Lacking 1 or
nore basic
amenity, 1080 38 530 19 1234 43 2844 100
(¢) Dwellings by Condition and Avallability of Amenitles
1967 and 1971,
Thousands
TOTAL
UNFIT FIT DVELLINGS

1967 Stock, 1746 100 13841 100 15587 100
Lacking'l or more
basic_amenity, 1505 86 2353 17 3858 25
1971 Stock, 1221 100 15856 100 17076 100
Lacking 1 or more
basic amenity, 986 81 1857 12 2844 17

From thesgse Tables 1t was estimated that the following
situation occurred in 1967 and 1971,
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TABLE 4,11 Dwellings by Condition and Tenure 1967 and 1971

Thousands
GOOD CONDITIgN BAD CONDITION

pi e

1967 oocC 6587 5Te3 1384 33,8
LAR 2561 31,0 687 16,8

PR 1340 11,7 2028 49,5
Total 11488 100,0 40699 100,0
1971 ooceC 8099 57.9 1166 3T.T
LAR 4314 30,8 544 17,6

PR 1571 11,3 1382 44,1
Total 13984 100,0 3092 100,0

Neither of the House Condition Surveys classified
dwellings by slze so certaln assumptions had to be made,
The Sanple Census 1966 and Census 1971 enunerated roons
in permanent bulldings by tenure and type of household
space, A household space is defined as the space taken
up by a houschold so there ie not nessarily a 1,1
relationship between the nunber of household spaces and
the nunber of dwellings, The proportion of each slzed
household space in each tenure has been taken as an
indication of the proportion of each sized dwelling in
each tenure, 1'his nmethod is likely to have over-estimated
the nunmber ot smaller dwellinge, 1t was Turthor assuncd
that the same proportion of each sized dwelling occurs in
each type of condition, £ee lable 4,12 (&) and 4,12 (b)
for the number of dwellings by size, tenure and condition

estimated for 1967 and 1971,

185



TABLE 4,12 (&) Dwellings by Tenure, Size and Condition
in 196 - gngland and Wales,
‘Llhousands

ALL

VS S M L SIZES
oocc, G 40 1080 4282 1186 6587
00CC, B 8 227 900 249 1384
PR, G 138 469 610 123 1340
PR, B 209 710 923 187 2028
LAR, G 75 1232 2144 110 3561
LAR, B 14 238 414 21 6870
Total in good
condition, 253 2781 7036 1419 11489
Total in bdad
condition, 23] 1175 2237 457 4100
Total
Dwellings, 484 3956 9273 1876 15589

TABLE 4,12, (b) Dwellings by Tenure,Size and Condition
in 1971 - England and Wales,

Thousands
ALL
Vs S M L SIZES
oocc, G 49 1798 5119 1134 8100
ooCC, B T 259 137 163 1166
PR, G 259 613 599 101 1572
PR, B 228 539 527 88 1382
LAR, G 276 1700 2261 78 4315
LAR, B 35 214 285 10 544
Total Good
Condition
Dwellings, 584 4111 T979 1313 13987
Total Bad
Condition
Dwellings, 270 1012 1549 261 3092
All
Dwellings, 854 5123 9528 1574 17079

4.4.4, The Structure of the Dwellings Subelodel

The structure of the sub-model used can be appreclated
most easlly wlith reference to the flow chart (See Fig,4.3.)
The Dwellings Sub-llodel 1s presented here in formal Systeom
Dynanics notation as explained in Section 3,4.3.

Far fewer difficultlies were encountered in the

construction of the dwellings sub-nmnodel than with the
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Definitions of ternc used in Figure 4.3;_

Where,

00cCC
LAR

PR

G
B

PRG
PRB
00CCG
00CCB
LARG

LARB
PGFC

PGFCT

NPR

NPRT

PGBL

PGBLN

PGBO

PGBON

PRAR

PRARN

PRIR

PRMRN

OGBP

represents all privately owned dwellinzs,
represents all local authority rented dwelllngs
including those owned by houslng assoclatlions,
represents all privately rented and other tenures,
represents good condition dwellings,

represents bad condition dwellings,

Privately Rented Good condition dwellings,
Privately Rented Bad condition dwellings,
Owner Occupled Good condition dwellings,
Owner Occupled Bad ocondition dwellings,
Local Authority Rented Good ¢ondition dwellings,
Local Authority Rented Bad condition dwellings,
Privately rented Good condition dwellings Fronm
Conversions, '
(No. of PRG from conversions per annun)
Privately rented Good condition dwellings Fron
Conversions Table,
(No. of PGFC per annum per total dwellings used for

converslons por annum from 1967)
New Privately Rented good condition dwellings,
(No. of PRG per annunm)
New Privately Rented good condition dwellings Taple,
(No, of NPR per annum from 1967),
Privately rented Good condition dwellings Becone
Local authority rented dwellings,
(No, of PRG becoming LAR per annun)
Privately rented Good condition dwellings Decone
Local anthority rented dwellings Normal,
(No, of PRG beconing LAR per annum per total No.

of PRG)
Privately rented Good condition dwellings Becomne
Ovner occupied dwellings,
(No, of PRG becoming OOCCG per annum)
Privately rented Good condition dwellings Becone
Omner occupled dwellings Normal,
(No, of PRG beconming 00CCG per annum per total
No, of PRG)
Privately Rented good condition dwellings Ageing
Rate,
(No. of PRG beconing PRB per annumn)
Privately Rented Ageing Rate Normnal,
(No, of PRG becoming PRs per annun per total
No, of PRG)
Privately Rented lNodcrnisation Rate,
(No. of PRB beconing PRG per annum),
Privately Rented MNodernisation Rate Normal,
(No, of PRB beconing PRG per annum per total
No. of PRU) .

Owner occupied Good condition dwellings Decone
Privately rented,
(No, of 00CCG becoming PRG per annum)
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OGBPN

NooCC
NOOCCT

OGLC

OGLCHN

OGFC

OGFCT

OGBL

OGBLN

OAR

O ARN

OLIR

OLIRN

LGBO

LGBON

NLAR
NLART

LGFC

LGFCT

Owner occupied Good conditlon dwellings Becone
Privately rented Normal.
(No. of OOCCG becoming PRG per annum per total
No. of 0OCCG)
enw Owner Occupled dwellings.
No. of new OOCCG per annum)
New Owner Occupled dwelllings Table,
(No. of now 00CCG per annum fronm 1967)
Ovner occupled Good condition dwellings Lost
to Conversion,
(No. of OOCCG used for conversion purposes
per annun)
Owner occupled Good condition dwellings Losti
to Conversion Normal,
(No, of 00CCG used for conversion purposes per
annum per total No, of 0OCCG)
Owiier occupled Good condltlon dwelllings Fronm
Conversions,
(No, of OOCCG from conversions per annum)
Owner occupled Good condition dwellings Fron
Converslions Table,
(No, of 00CCG from conversions per annum per total
No. of dwellings used for converslons per annun

from 1967)

Owner occupled Good condition dwellings Beconoe Local

authority rented dwellings,
(No., of 00CCG beconing LARG per annun, )
Ownexr occupied Good condition dwellings Becone
Local authority rented dwellings hormnal,
(No., of 0OCCG becoming LARG per annum per total
No. of 00CCG),
Ovmner occupled Ageing Rate,
(No. of NOCCG becouing OOCCB per annun)
Owner occupled Agelng Rate Normal,
(No., of OOCCG becoming OOCCB per annunm per total
No, 00CCG)
Owner occupled Modernisation Rate,
(No, of 00CCB becoming 00CCG per annun)
Owner occupied llodernisation Rate Nornral,
(No, of 00CCB beconing 00CCG per annun per total
No., ol 0OCCB),
Local aunthority rented Good condition dwellings
Become Owner occupled,
(No, of LARG beconlng 00CCG per annum),
Local authority rented Good condition dwellings
Become Owner occupled Normal,
(No. of LARG becoming OOCCG per annun per total
No. of LARG).
New Local Authority Rented dwellings.
(No, of new LARG per ennunm).,
New Local Authority Rented dwellings Table,
(No, of row LARG per annum from 1967),
Local Authority Good condition dwellings Fron
Converslons,
(No, of LARG from conversions per annun)
Local authority Good condition dwellings Fron
Conversion Table ,
(No, of LARG from conversions per annun por total
No, of dwellings used for conversions per annun

fron 1967)
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LAAR

LAARN

LUR

LMRN

LBLC

LBLCN

DLAR

LBBO

LBBON

OBILL

OLBLN

OBLC

OBLCN

DoocCC

DOOCCN

ODBP

OBBPN

Local Authority rented Ageing Rate,
(No, of LARG becoming LARB per annum)
Local Authority rented Ageing Rate Nornal,
(No, of LARG beconing LARB per annum per total

Mo, of LARG)
Local authority rented Modornisation Rate,
(No., of LARB beconing LARG per annum),
Local authority rented Modernisation Rate Normal.
(No, of LARB beconming LARG per annum pcr total

Mo, of LARB)
Local authority rented Bad condition dwellings
Lost to Conversions,
(No, of LARB used for conversion purposes nor annun)
Local authorlity rented Bad condition dwellings
Lost to Conversions Normal,
(No, of LARB used for conversion purpones per

annun per total No. of LARB)

Denolition of Local Authority Rented bad condition
dwellings,
(No, of LARB demolished per annun)
Local authority rented Bad condition dwellings
Becone Owncr occupled,
(No, of LARB becoming OOCCB per annun),
Local authority rented Bad condition dwellingcs
Becone Owner occupled Normal,
(No., of LARB beconing OOCCB per annun per total

No, of LARB)
Owner o cupled Bad condlition dwellings Becone
Local authority rented,
(No, of 00OCCB becouing LARB per annuxn),
Ovner occupled Bad condition dwellings Becone
Local authorlty rented Normal,
(No., of 00CCB beconing LARB per annum pcr total

No, of 0O0OCCB)
Owner occupled Bad condltion dwellings Lost to
Conversions,
(No. of OOCCB used for conversion purposes per annun)
Owner occupied Bad condition dwellings Lost to
Conversions Nornmal,
(No. of 0OOCCB used for conversion purposes per
annum per total No, of 00CCB),
Denolition of Owner Occupled bad condition dwellings.
(No, of 00CCB demolished per annun)
Denolition of Owner Occuplied bad condition dwellings
Normal,
(No, of OOCCB demolished per annun per total

No. of OOCCB)

Owner occupled Bad conditlon dwellings Becone
Privately rented,
(No, of OCCCR beconing PRB per annunm)

Ownor occupied Bad condlition dwellings Become
Privately rented Nornal,

(No, of 00OCCB bhecoming PRB per annum per total
No, of 00CCB),
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PBBO Privately rented Bad condition dwellings Becone
Ovmer occupled,
(No., of PRB beconing OOCCB per annun),
PBBON Privately rented Bad condition dwellings Becone
wner occugied Normal

No, of PRB beconing docen per annun per total
No, of FRB)
PBBL Privately rented Bad condition dwelllings Becone

Local authority rented,
(No. of PRB becoming LARB per annum)
PBBLN Privately rented Bad condition dwellings Becone
Local authority rented Nornal,
(No, of PRB becoming LARB per annum per total
No, of PRB)

DPR Demolition of Privately Rented bad condition
dwellings,
(No, of PRB demolished per annun),

DPRN Demollition of Privately Rented bad condition

dwellings Normal,
(No, of PRB demolished per annunm per total No,
of PRB),

PELC Privately rented Bad condition dwellings Lost

to Conversion,

(No, of PRB used for converslon purposes per annun),
PBLCN Privately rernted Bad condition dwellings Lost

to Conversion Nornal,

(No, of PRB used for converslon purposes pcr annun

per total No, of PRB),
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for new building in the private sector between dwellings
bullt for owner occupation and those bullt for private
rental, Evidence elsewhere ( 71 ) suggests that the
nunber of dwellings bullt for letting by privato owners
was unlikely to have exceeded 100,000 in the perilod

1960 to 1975,

Table 4,13 below shows the number of new dwellings
completed inthe public and private sectors by the nunter
of bedroons, As an initial assunptlon no new bullding waos
assigned to the private rented sector,

TABLE 4,13, Permanent Dwellings conpleted in England
and Wales by number of bedroons,

PUBLIC SECTOR (LAR)

1 2 3 4+

Bedroon Bed roons Bedroons Bedroons TOTAL
1965 26351 47723 46226 27 24 1337024
1966 37732 49460 52115 312% 142430
1967 41054 51610 62301 4382 159347
1968 39087 47092 57768 4102 148049
1969 37169 44140 53904 4637 139850
1970 38503 41179 50165 5027 134874
1971 26606 25087 40685 4337 117215
1972 29569 26456 33367 4243 93935
1973 26741 21599 27500 3439 79289
1974 34260 26232 34474 4457 09423
1975 28842 32303 46905 4807 122857
1976 39356 31877 47717 4904 124152

PRIVATE SECTOR (00CGC)

T 2 3 I+

Bedroom Bedrooms _ Bedrooms __Bedroons TOTAL
1965 3879 55773 136658 99 36 206246
1966 3976 49374 132873 11288 197502
1967 2537 44009 133124 12270 192940
1968 2677 45158 149502 14976 213273
1969 3532 35845 120169 138321 173379
1970 2646 33634 110118 14631 162029
1971 3583 33409 125512 17549 130053
1972 4437 32252 128127 19610 184435
1973 4529 29331 118761 21283 173904
1974 4443 23351 83439 17174 128407
1975 5167 31077 82493 20954 139601
1976 4992 31967 80654 20864 138477

Source (72,62,65)



Tho infornation recorded in this Table was used as the
initial input to the model with 1,2,3,4+ bedroons being
used for sizes VS, S, M, L, Henee data nceds (1) and (2)
(See List on Page 192) was assumed to be satisfied, Data
needs (3) is found not to be important at this stage,
Demolitions (i,e, Data Needs 4, 5, 6)

Houslng and Constructlian Statistics publish details of
the nunber of houses demolished or closed as a result of
slun clearance orders by local authorities,

As mentioned iln Sectlon 4,3,2, the problem with such
data L1s the definition of & 'house', as a 'house' nmay
contaln more than one dwelling, At this stage all denolitions
were assumed to take place in the local authority soctor at
the levels shown by the data from Housing and Constructlion
Statistics (73, 66, 63) given below,

TABLE 4,14 Houses Demollished by Local Authorities-
1965=-1976 in Encland and Wales,
Thousands

1965 1966 1967 1968 1969 1970

No., of
Denolitions, 60666 66782 71152 71586 69233 67004

y 1071 1972 1973 1974 1975 1976
o, of
Demolithons,70057 66098 63557 41698 49033 48208

Thus data needs (4) and (5) cannot be satisfied fron
existing data, Assunlng all sized dwellings are denolished
at the sane rate, data need (6) can be approxinated,

Modernisations (i,e, Data Needs 10, 11, 12)

The rato of modernisation in the nodel 1s defined as
the rate at which dwelllngs are brought up to the S-point

anenity standard,
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From the House Condition Survey 1971 information 1s
glven on the number of dwellings of each tenure laciilng
one or more of the basic amenities in 1967 now having all,

Assuming all slzed dwellings in each tenuro are
nodernised at the same rate,

Nunber of dwellings of a particular size modernlsed

= proportion of that sized dwelling in that {onure
x number of modernisations of that tenure,

TABLE 4,15 Average Numter of Modernisatlions by Size
and Tenure, England and Wales 1967-1971

Nunbex

00CC LAR PR
Total
Modernlsations
1967-1971 347000 143000 137000
.o Average
Annual
Modernisatians 77000 32000 30Q00
Annual Average
by slze;
Snall (Very) 17 384 540
Small 2541 5952 5880
Mediun 63602 25120 21480
Large 10780 544 2100

Hence data needs (10), (11) and (12) have been estingted
from existing data,

Aceing (L, e, Data Needs 7.8L9Ll_

Ageing 1s defined in the model as the rate at which
dwellings in good condition decline lnto bad condition,
Information on this phenomenon 1s highly spurious, The
House Condition Survey 1971 states that thero were 400 x
103 dwellings not unfit in 1967, unfit in 1971, Hence the
average annual estinated number of dwellings falling into

unfitness was 89 _x 103 over this period,

196



Assuming further that dwellings decline in condition in
proportion to the number of dwellings in each tenure and
that all sizes decline at the same rate, see Table 4,16,
TABLE 4,16 Average Annual number of Dwellings to Decline

in Condition by Size and Tenure in England
and Vales,

. Thousands
Very Small Small Mediunm Large
Dwellings Dwellings Dwellings Dwellings

Owner

Occupied 45 1498 37500 6356

Local

Authority

Rented 288 4464 18840 408

Privately

Rented 25 3 3841 14034 1372

Hence data needs (7), (8), (9) are satisfied,

Change of Tenure (i1,e,, Data leeds 13-22)

Data on the nunber of dwellings transferring from one
tenure to another is extremely poor. No informatlon is
provided from the llouse Condition Survey, A,E., Holmans'
( 61 ) estinates the demand for local authority houses
arising directly from slum clearance and other denolitions,
(As explained in Section 4,3,2, data for slum clearance
only states that carried out by local authorities. Most
of the d?molition wlll be of thelr own property but sone
private property will have been bought specifically for
this purpose, One of the statutory obligations of local
authorities 1s to rehouse households displaced by slun

clearance).Table 4,17 below is reproduced from the same article,

TABLE 4,17, A forecast of demand for local authority
houses arising directly from slum clearance
and other demolitions,

Thousands

1967 1971 1976 1981

Former Ovner Occuplers, 12 13 1526 16=-27
Former Tenants of

Private Landlords 60 61 58-92 57-89
Total 12 74 13-118 73-116
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Assuming each household separately occupled a dwelling
and taking the average values for 1967 and 1971

12500 dwellings were transferred from owner occuganc¥
to the local authority.

60500 " " " from private tenancies to the
local authority,

It was further assumed that dwellings of all sizes transfer

at the same rate,

TABLE 4,18, Average Annual Nunber of Dwellings transferring

to the local authority sector 1967-1971 by
slze and tenure,

Silze of

Dwelling Owner Occupled Privately Rented
Very Small 12 1089

Snmall 413 11858

Medium 10325 43313

Large 1750 4235

It is further assumed that only dwellings in bad condition
will be bought up by the local authority,

Hence data needs 16 and 22 are satisfied, Data needs

15 and 21 are assuned not to be important,

rrivately rented property will also be transferred to the
owner occupled sector,

Fron Table VII Components of Supply and Denmand for uwner
uccupied Housing in A E Holmans*' ( 61)

The nunhgr. of houses formerly rernted adding to the supply

of owner occupled dwellings = 75 x 107 in 1971 (estimate)
and 65 x 103 in 1976 (estinated)

Assuning an average annual transference of 70 x 10
dwellings with this nunber divided proportionally bLetiween
privately rented dwellings in good condition and bad
condition, the nunberof each silze transferring is glven

in Table 4,19 below,
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TABLE 4,19, Average Annual, Formerly Privately Rented
Dwoellings transferring to the Owner Occupled
Sector by Size and Condition

Privately Rented Privately Rentced
Good Condition Bad Condition
Total 37240 32760
Very Small 670 590
Small T299 64 21
Medium 26664 23456
Large 2607 2293

Hence data needs 19 and 20 are saticfied,

On average 3993 dwellings were sold by local authorities
per annum and 571 dwellings were sold by New Towns per
annun in the period 1960 - 1969 (T5 )

It was assumed that only good condition dwellings are

sol and that equal proportions of each size are sold,
Teble 4,20 below shows the average annual number o:i local
authority dwellings sold by size, These figures were used
to satlisfy data needs 17 and 18,

TABLE 4,20 Average Annual Number of Local Authority
Dwellings Sold in England and Wales 1960-1969

Size of Dwelling Number Sold
Very Small 55
Snall 867
Mediun 3606
Large 91

It was not possible to find data to satisfy data neceds
13 and 14,

Stages III, IV, V

As in the households sub-model each 'level' depends
upon the size of the 'level' in theprevious tihe period
plus all those flows of dwellings entering that 'level!

during the tine interval minus all those flows leaving the
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LIR 8 No of LARB dwellings x LIRN
LAAR = ® ®* TAR,G " x LAARK
DLAR =" " LAR,B " x DLARN

Some flows hoever, are not determined by the assumed rate
of change but read into the model as a plece of data fron
a tine-~based table, In these cases the flow is distingulshed
by the addition of T to the label,
i,e¢,, NOOCCT, NLART, NPRT

Having deternined from existing data the size of the
flows from each dwelling type to all other dwelling types,

it was necessary to calculate the annual rato of chango.

If,

N/

-

mhere LD 4s the magnitude of the 1967 levels, then the

annual rate Bp 3 _f
D

In the computer programme, as in the households sub-model,
the rate pertalning to a particular flow is distingulshed
fron that flow by the additlon of a letter N to the label
1.e., the flow OAR is influenced by the rate OARN,

Stages III and IV of the modelling process involved
running the conputer programme wlth thls data and comparing
the models results for 1971 with the avallable data for
the levels,

Adjustnents were then nade to the magnitude of the

rates in order to 'correct® the model output for the levels

for the year 1971, Justification for making such
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ad justments to the rates was based largely on tho
incongruency existing between some model definitions of
the levels and the definition of terms in statistics
used for deternining the rates, Statistlics on slum
clearance, for example, are only for the total nunber of
houses demolished, One house may incorporate several nodel
dwellings, hence, the rate at which model dwellings are
demolished may differ from the rate at which actual
houses are demolished, It 1s one of the functlons of the
callbration process to bring exlsting data into line with
model definlitions,

In some instances however, the discrepancles between
model output and available data ssened too great for minox
adjustnents to be made to the rates, According to early
results for model output for 1371l there appeared to be
too few of the following dwelling types:

Very Small, privately rented good condltion PR,G (Vi)
Very Small, local authority rented, good condition LAR,G

Small, owner occupled, good condlition 00CC,G
Small, local authority, good condition LAR,G (S
Medium, local authority rented, good condition LAR,G

(1)

VS
Small, privately rented, good condition PR,G gsg
)

and toowvmany of these dwelling types:

Small, local authority rented, bad condition LAR,B ()
Medium, privately rented, bad condition PR,B (l
siedium, owner occupied, bad condition 0O0CC,B (N
Medium, owner occupied, good conditlon OUCC,G(M
Medium, local authority rented, bad condition LAR,B (M)
Large, privately rented, bad condition PR,B ng
Laxge, owner occupled, bad condition OOUC,B (L
Large, owner occupied, good condition 00CC,G(L)
Large, local authority rented, bad condition LAR,B (L)

this situation suggested that the real world phenomenon
of conversion of dwellings was not being deplcted by the

model, Due to lack ot data the conversion rates had all
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DOOCCN
DLARN
DPRN
OARN
LAARN
PRARN
OMRN
LMRN
PRIRN
PGBON
OGBPN
PBBON
PBBLN
OBBPN
PGBLN
OGBLN
LGBON
LBBON
OBBLN
PBLC
OBLC
OGLC
LBLC
LGLC

VS S M L
0.0 o o . 068
. 2724 «103 174 916
0.0 (o} o 0
. 0076 .0078 . 0078 ,0078
« 0130 . 0077 , 0082 :1100
.0980 . 0150 0077 . 0430
. 0600 . 0560 . 0640 .0580
. 0630 . 0560 . 0467 L0467
.0340 ,0183 . 0183 . 0150
0210 .0210 ,0210 ,0210
1210 "0 0 ‘0
. 0190 . 0210 , 0210 .0210
. 0436 .0348 .0610 .0348
. 4800 . 0057 0 0
0.0 0 0 0
. 0092 "0 "0 "0
. 0013 0013 . 0134 L0172
0,0 "0 "0 0
« 0955 . 0105 s 0176 .0190
0 0 . 0238 .1072
0 0 . 0246 . 0037
0 "0 . 0006 .0298
0 0187 + 0753 « 5019
0] 0] 0 ., 0061

Flows determined by tine-based data inputs:

NOOCCT

NLART

NPRT v

PGFCT

OGFCT

1967 - 1970 1971 onwards
2755 3505
39127 29 201
131537 98392
15192 19995
41574 37875
47235 31047
57016 42630
4916 4917
1000 1200
500 400
2106 2006
311 *311
e 277 « 277
0293 e 293
0 0
0 0
0 ‘0
« 765 « 765
0 0
0 0
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1967 = 1970 1971 onwards

LGFCT (vs) .025 0025
S 437 437
I 0031 031
L 0 0
4,4,5, Model Results 1967 = 1976

The dwellings sub~model annually outputs information
on the total number of dwellings and the nuumbexr of
dwellings by size, tenure and condition,

Figure 4.4, shows output of the total number of
dwellings and how they are divided between the three
major tenure types., The total number of dwellings is
bolieved to have increased by just over sixteen por cent
in the period 1967 = 1976; from 15,6 million in 1967
to 18,2 million by 1976, These results reflecting
the observed situation in the real world over the period
of a steady but continuous increase in the housling stock,

In terms of tenure, the model shows that the grcatest
increase has occurred 1n the ownexr occupled sector with
the local authority rented sector rising moderately and
the privately rented sector steadlly declining, As a
proportion of all dwellings in the model the owner
occupled sector has increased from 51 per coent in 1967
to 56 pexr cent in 1976, The privately rented sector
falling from 22 per cent to 15 per cent, The direction
and nmagnitude of these trends according well with the

information presented in Section 4, 2, 1,
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Fig, 4,4, also deplcts model output of total dwellings
by condition, The number of dwellings in good condltlon has
increased whereas the number of bad condition dwellings
has decreased, The proportion of the housing stock in bad
condition declined from 26 per cent in 1967 to 14 per cent
in 1976, In absolute terms the number of bad condition
dwellings declined from 4,1 million to 2,6 million over the
period, These model results reflecting the trend experlenced
of a general improvement in the quality of the housing
stock discussed in Section 4,2, 2.

In terms of size the model shows how the stock is
dominated by medium slzed dwellings - the tradional threoe
bedroom house = with very small and large dwellings fornlng
the smallest proportion, The number of very small dwellings
has increased slightly - mostly in the local authority
sector, - The nunber of large sized dwellings has shown
a steady decline - a reflectlion of the real world situatlon
of households adjusting their needs in terms of space
requlrements as average complete farmily size has fallen,
Section 4.2.3., on the changing size distribution of new
dwellings bullt over this period presents evidence to justify
these model results,

Thus the general trends produced by the model for the
period 1967 to 1976 of the total number of dwellings and
their mix between tenure, size and condition broadly agree
with these trends known to have occurred for the period,

Only two complete sets of data wore avallablo for

the *levels! One obtained from the House Conditlon Survey
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1967 and used as the initial conditions for the model, the
other from the House Condition Survey 1971, this set belng
used to calibrate against,

Table 4,21 shows a comparison of model results (M) and
1971 data (D). The 1971 data was previously presented
on pagel8b

TABLE 4,21 Comparison of Model Output (M) with available
data for 1971 (D).

Thousands
VS S M L ALL SIZES
ooce,G M 48 1766 5092 1136 8042
D 49 1798 5119 1134 8099
00CC,B M 7 257 741 165 1171
D 7 259 737 163 1166
PR, G M 253 607 600 101 1562
D 259 613 599 101 1571
PR, B M 221 544 540 97 1403
D 228 539 527 88 1382
LAR, G M 268 1683 2261 78 4290
D 276 1700 2261 78 4314
LAR, B M 33 216 291 11 551
D 35 214 285 10 544
Total in
Good Conditlion M 569 4056 7954 1315 13894
D 584 4111 7979 1313 13987
Total in
Bad Condition M 261 1018 1571 274 3124
D 270 lol2 1549 261 309 2
Total
Dwellings M 830 5074 9525 1589 17018
D

854 5123 9528 1574 17079

VS = Very Snall, S = Small, I ® Nodium, L = Large,

Model output of the total number of dwellings agrees
well with the data, The 'row totals' 1,e, total numbers
of dwellings sub-divided by tenure and condition is also
in very close agreement with the data i,e, a maxinum of
2 per cent discrepancy for privately rented bad condition
dwellings, As the absolute numbers concerned are small

the problem is not serious,
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The 'column totals' 1,e, total nunber of dwellings by
8lze acree within one per cent except for very small dwellings
which are under-estimated by three per cent, The rcason for
this discrepancy is not clear, Again in absolute terns only
small numbers are concerned, Subdividing size by condition
produces a similar match between nodel results and tho data,
although large,bad condition dwellings are over-estinated
by five per cent,

The 'cell totais' are not all in such good agreement with
the data as the row and column totals, All output for small
and medlum slzed dwellings apgrees with the data to wiithin at
least two per cent, Very small dwellings are less well natched
although the maximum difference in percentage torms is for
local authority, bad condition dwellings which are under-
estinated by 5 per cent, In absolute terns however this only
represents 2,000 dwellings, Output for large dwellings acroes
alnost perfectly except for privately rented bad condition
and Jocal authority, bad condition dwellings, Azain, in
absolute terms the total dlscrepancy amounts to only
10,000 dwellings,

In general therefore the model results agree well with the
1971 dafa although the number of some large dwellings are
over-estimated and the number of some small dwellings
slightly under-estimated, This suggests that the phenomenon
of converting large dwellings to small dwellings has not
been implemented in the model on a large cnough scale,

‘As such, the dwellings sub-model is said to be

calibrated to an acceptable standard,
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4,5 A Review of the Dwellings Sub-Model

Looking back over the review section of this chapter
and conparing information contained there with the
structure and results of the model developed it will be
seen that the model is a falr, 1f sinpliflied, representation
of that reality as we know it,

As was mentlioned previously, the process of natching
model output to known data was nmuch easier for the
dwellings sube-model than for the households sub=-model
for two major reasons:

(a) the real world situation is far less conplex than
for households, There are a limited nunber of
factors which can affect dwellings, and,

(b) the data available was of better quality and nore
easlly accorded with mnodel definitions,

The way in which the structure of the model was
decided upon has been discussed in Sections 4,4,1 and
4.,4.2, This choice of structure and method of classificatlon
being based on the orientation of the study i.e, the aln
of alding our understanding of how the total housing
system works, Guidance on this cholce was also provided
by the list of exporimental policy changes,(See Page T).
Frol the literature review it appeared that there
were six fundamental phenomena which occur to altexr the
nunber of dwellings of & particular type over a peorilod

of time, These are;

1 New building,

2 Denolition,

3 llodernization,

4) Ageing - 1,e, moving from good to bad
condition, '

9

6

; Changing size - i1,e, Conversions,
Changing tenure,
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A drief sunmary of how these major phenomena were
incorporated into the model will indicate the extent to

which the model reflects the reality described in
Section 4,3,

(1) New building

In the nmodel it 15 assumed that only dwellings in gzood
condition are increased by new building, All tonures aro
affected by thls phenomenon although data on newly bullt
privately rented dwellings is very scarce, For thls reason
the anpual number of such new dwellings 1s included in
the model by means of an informed estipate, Clearly nany
factors affect the level of new bullding at any time but
no feedbacks exist in this model, Factors which have been
enltted are, the avallabllity of land, availability of
nortgage funds, avalilability of funds to local authoritiles,
the level of demand for dwellings, the cost of new dwellings,
The assumption was made that past trends in new building
would continue at the same rate, Although an experiment
wag later conducted to note the effect of altering thls
assumption about the future, The omlssion of feedback
loops in the model of the type just described was only
accepted because of the relative ease with which they could
be added at a later stage if data was found to support
the phenonmenon involved,

For the standard run the actual number of dwellings
bullt was read into the model for the period 1967 to 1971,
Recent statistics indicate that the rate of housebullding
As falling steadlly and hence the figures for 1971 onwards

were chosen accordingly,
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(2) Demolitions

Information on demolitions is only avallable for that
undertaken by local authoritles, although demolition of
privately owned dwellings also takes place, Demolition
of all tenure types was therefore included in the nodel,
although only bad condition dwellings were demolished,
This was considered to be a reasonable assumption since
it was suggested in Section 4,3,2, that the most connmon
reason for demolition was as part of slum clearance
programmes, Initially, data on local authority demolitlons
was used as input to the demolition of bad condltlon,local
authority dwellings in the model, As part of the
calibration process further flows were introduced into the
mnodel 1,e, when the first set of model results based
entirely on avallable data showed too many bad condltion
owmner occupled dwellings, the demolition rate of these
dwellings was increased from zero upwards to ‘'correct’
the model output, It was believed that privately rented
dwellings would not on the whole be demolished by thelr
omers but first be purchased by the local authority,
Hence the flow PBBL was introduced and the rate at which
local awthority dwellings were demolished in the model
was increased accordingly, This approach was justifled
by evidence presented in Section 4,3,2, which suggested
that data on demolitions considerably underestinated the
total number of dwellings involved,

By modelling the phenomenon in this way it was felt
that best use was made of the available data and also that
the reallty of the situatlon had been grasped,
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(3) MNodernigzations

As emphasised in the review section, little reliable
data 1s available on the level of modernizations at any
time, The term modernigzation means the lmprovemcnt 1n the
conditlon of a dwelling and it was possible to incorporate
into the model the linited data available from the results
of the House Condition Surveys, Fortunately, the model
definitions of 'good' and 'dbad' accorded well with the
definitions of conditlon given ln these Surveys,

Thus although the data is poor it is felt that the
concept has been adequately and meaningfully incorporated
into the model,

(4) Ageing

Ageing is the term used to describe the phenomenon of
dwellings deteriorating from good to bad condition but not
necessarily as a result of the bdullding getting old. Other
factars will contribute to thlis ageing process e.g.,
vandalisn, constant neglect and misuse, fire, flood etc,
The model does not however contain feedbacks of this nature,

The number of dwellings falling into bad conditlion
1s taken to be a constant proportion of the nunber of good
condition dwellings at any time,

(5) Conversions - Changing Size,

This was the only phenomenon where no gulding data
existed, In the event, it was only included towards the
end of the calidbration process as an aid to matching model
output vAth avallable data on the levels,

The method used to fagllitate the incorporatlon of

this phenomenon was, with hindsight, far from satisfactory.
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Thus the structure of The Dwellings Sube=liodel is secn
to accord well with the reality described in the literature
review, Also, i1t was possible to incorporate to a very
large extent the majority of those phenonena seen to affect
the numbers of dwelllngs of different types, All of this
was achleved without grossly over simplifylng the nodel,

Thus, unlike with the Households Sub=lodel the structure
and concepts of dwellings as a system could be incorporated
into a model although ecertain difficulties, as discussed
in Section 4.4,3, arose with validating the nodel with
exlsting data, But as has been seen, sufficient realistic

gesunptions could be nade to render the model operational,

The following Chapter discusses the relationship

between Households and Dwellings and how that relationship
was modelled,
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CHAPTER FIVE

THE RELATIONSHIP BETWEEN DWELLINGS AND HOUSEHOLDS

Having described how the population can be classifled
into many different and sometimes overlapping groups (See
Chapter 3) and also how the almost infinite varlation in
the housing stock can be reduced to a manageable nunber
of separate dwelling types (See Chapter 4) it is the alm
of thlis Chapter to discuss how and why households occupy
the dwelling stock in the manner experienced in England
and wWales,

BEvidence presented in Chapters 3 and 4 suggest that
some of the factors households take into account in
deciding where in the housing system they wish to be
located are:

Present and future household needs, asplrations,
views on saving, proportion of income prepared
to spend on housing, status perceptlons, fanlly
background, career, soclal contacts and networks,
ability to pay, location, nearness to schools,
shops, open spaces,
It 1is the extent to which these factors can be satisfled
that will determine the type and location of the dwelling,
It is suggested that the function of mobllity, in fact, 1is
to adjust housing to housing needs and desires,

Some of the factors mentloned above have boen dlscussed
previously in devising a sultable method of classification
of households. Thus it was decided (See Section 3,2) that
household 'needs' are reflected by the stage in the family
life cycle and that social class is a recognisable 1lndicator

of the factors such as aspiration, ability to pay etec,,

as glven above,
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Actual location in the system will also depend on the
restrictions that are placed on the household obtaining
housing of its cholce, Households in local authority
dwellings must have satisfied certain qualification
conditions defined by the authority; these qualifications
are quite different from those governing access to mortgage
loans; these in turn are different from the diverse and
possibly inconslstent rules of eligibility applied by
landlords and agents in the privately rented sector, It
will be shown that, once again, stage in family life cycle
and soclo=~economic group have a great influence on the
abllity of the households to gain access to certain parts
of the system, Knowledge of a households stage in the
family life cycle and soclo-~economic group makes 1t
possible to infer where in the housing system 1t is likely
to be located, The nature of the restrictions on house-
holds access to certain parts of the system can be more
fully appreciated by analysing households movement behaviour-
why households wish to move in the first place and what
deternines their final destination, As Grigsby (55) statesy

‘households (are) links between the parts of the

howsing system, Thus, the number of households

noving between dwellings with different characteristlcs,
the nunber considering such movement, the restrictlons
on movement, the process of decision making and the
characteristics of households who do not move are all
indicative of the nature of the housing system and

of the processes in it',

Similarly, Murle (86) contends that

'*information concerning movement behaviour is vital

for adequate forecasting, planning and policy

evaluation, The pattern of linkages together wlth

evidence of preference and satisfaction can suggest

how households are allocated to parts of the systen;
where parts of the system are subject to heavy demandj
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where households of particular types may be in

situations of 'no cholce', or may be trappod within

particular parts of the systenm,., The patterns of
linkages can also indicate what impact changes in
policy... (for example), changes affecting the cholce
between buylng and renting, are likely to have',

Thus the followlng Chapter wlll begin with a review of
where certaln households are located; this will be followed
by a study of households movement behaviour., The flnal
sectlion will be a description of how these phenomena were

incorporated into the model's calculations,

5.1 THE USE OF DWELLINGS

5¢1lel, Which dwellings are occupied by which households,

Alan Murie in his study Housing Tenure in Britain 1958~
1971 draws on information from several social surveys which
have been concerned with housing behaviour, (24,30,31,32,120)
These provide considerable evidence on the use of different
sectors by households of different types,

The evidence suggests that conslstent assocliations
exlst between tenure and household characteristics,i.e,
soclo~economlic group, &age and stage in the family cycle,

'The very consistency of the patterns indicated by the
~different surveys suggests that the distribution of
households between tenures 1s not in constant flux
desplte the considerable shuffling process of

households on the move', (91)

The evidence further suggests that & households situation
within the system depends largely upon the different eligib-
111ty and allocation policles operated by the different
tenures, These criteria for access to the different tenures
will be discussed in more detall in Section 5,2,3.

Following Murle's method of analysis of how households

occupy dwellings,those characterlistics considered important
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in eligibility profiles i,e,, age of head of household,

household type,household size,social class,will now be

discussed,

(a) Apge of Head of Household

Evidence suggests that in both owner occupled sectors
and the local authority sectors there 1s a wide range of age
groups., Although among outright owners there are narkedly
more older households than those owning with a mortgage. In
the privately rented sector a sharp age distinction exlsts
between the furnished and unfurnished sectors, In the
unfurnished sector there has been a consistently high
proportion of 'older' households and the furnished sector
more 'younger' households, Evidence from the General

Household Survey l1s summarised in Table 5,1,

(b) Household type

The evidence suggests that the local authority sector
consistently includes a higher percentage of large fanmllles,
The privately rented furnished sector caters for a high
proportion of individual and snall households, The ovmer
occupled caters for a wide range of all household types
sinilar in distribution to the whole household population
with slightly fewer one person households and rather more
small family households, 8See Table 5,2,

(¢) Household slze

The size of households in each tenure is shown in Table
5¢3« Comparison of Tables 5.,2,, and 5,3, shows that, in ternms
of who lives where, there is a marked correlation between
household type and household size, The size distributlon of
owvner ococupler households was very simllar to that of all
households taken together apart from including rather

fewer one person households.
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TABLE 5,1 Age of Head of Household and Tenure -
Great Britain 1971

Rented from
Owner Occupied All Owner LA/New Town/
Owns With a Occupled Housling
Tenure OQutrizht(a) Mortgage(b) a 4+ b  Assoclations(c)
Sample No, 2637 3200 5837 3757
Age of Head % % % %
of Household
ess than 25 o3 4.7 2.7 3,0
25 - 29 . 13,1 T.5 57
30 - 44 9Q2 46.5 29.6 24.4
All 'Young' 10,3 64,3 39,8 33.1
45 = 59 27.6 29,1 28,4 3540
60 - 64 17.6 3,9 10,1 10.1
65 - 69 16,3 1,3 8.1 8.8
70 = 79 21,7 1,1 10,4 11,4
80 & over 6.5 3 342 3.6
All 0ld 89,1 351 60,2 66,9
Rented Rented All other
Private Private (4) +-Se)
Tenure Unfurnished(d) Furnished(e) Other(f) (£
Sample No, 1384 318 578 2280
Age of Head % % % %
ousehold ‘
Less than 25 6.2 2645 5.3 10, 2
25 - 29 506 1706 1005 805
30 - 44 14,2 2343 33,8 20,4
All *Young' 26,0 T7.4 49,6 39,1
45 « 59 23,5 10.7 35.7 24,8
60 - 64 11,8 1,6 8.0 9.4
65 - 69 1202 205 4.0 808
70 - 79 19.4 6.0 2.6 13,3
80 & over 7.1 1,9 W1 4,6
All 0ld 14,0 22,6 50,4 60,9
TABLE 5,2, Household Type and Tenure-Great Britain 1971
Rented fron
Owner Local Rented All
Household Type Occupler £ Authority ¥ Privately 4 Tenures ¥
Individuals
Undexr 600 309 4.0 11.9 500
Small Adult
Households, 13,7 11,0 16,8 14,0
Small Fanmilies, 26,0 18,0 15,2 22,0
Large Families, 11,5 17,0 504 13,0
Large Adult
Households, 17,8 21,0 11,9 18,0
Older Smaller |
Households, 27,1 29,0 38,8 28,0

Source (91 )
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TABIE 5,3 Size of Households by Tenure, - England
and Wales 1971

Rented from LA/ Rented from

Numbexr New Town or Private

of Owner Housing Landlord All
Persons _Occupled Assoclation Tenures
1 13.7 17,6 29.3 17.7
2 33,6 26,9 34,2 31,7
3 20,4 18,7 16,6 18,9
4 19,2 17,2 11,3 17,3
5 8.3 10,0 5.1 8¢ 2
6 3.1 5,3 2,2 345
T 1.0 2.3 ol 1.3
8 or more 0,1 2,0 o6 1,0

Source (91 )

The local authority sector caters disproportionately for the
larger households, for example the proportion of households
with six or more persons was nearly twlce as great as in the
owmner occupled sector. The private rented sector caters
largely for smaller households with those in unfurnished
accommodation being mainly old and those in furnished being
mainly younger (Table 5,1,)
(d) Socio=-Economic Group

The housing surveys referred to make use of the
Reglstrar General's socio-economlc group classificatlons,
Table 5,4 below compares the social class and tenure of

v
households in 1966 and 1971,

TABLE 5,4, Social Class and Tenure 1966=1971
England and Wales
Percentages
Local
Soclo=~ All Owner Authority Privately
Econonmic Households Occupiers Rented Rented _
Group 19 1971 19 1971 1966 1971 1966 1971
I 15 19 23 29 4 5 8 11
II 18 20 22 24 12 13 18 22
III 33 33 30 30 40 40 30 28
1V 34 28 25 17 44 42 44 39

Source ( 91 )
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The grcatest distinction 1s between the Soclal Class of
households in the owner occupied sector compared with
households in the rented sectors, Although both tenure
types include the whole range of classes the rented sector
has comparatively few households classiflied in the
professional and non-manual groups, Desplte the growth
of the owner occupied sector the number of owner occuplers
fron Social Class 4 and 5 has not increased dramatically,

It appears that the privately rented sector has becone
more Class Specific, that social groups have graduated to
owner occupation to different extents and that manual
groups have not shared in the expansion of owner occupation
to the same extent éa other groups, Tho degree of
exclusiveness or minority use of thls tenure has been
altered by thls expansion and may have reduced the
diversity of the population in the other sectors,

Some explanation of this may be attributed to the
eligibllity rules lald down by the varlous agencles
responsible for access to the different tenures,although

this applies to all household characteristics and will be

discussed in a later Section,

Problems arise when & gap exists between housling need
and the avallability of dwellings, This gap may be one
of a physical shortage =~ not enough dwellings of a
specified standard to accommodate all the households
who 'need' themj; or it can be due to a shortfall betwoen

need and demand - the dwellings physlcally exist, but are
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not available to households in need because they cannot make
thelr demand effective., In partlcular areas one or other
factors may be more important, The provision of dwellings
1s not sufficient to ensure all needs are met; allocation

i1s as important as building, It is the aim of housing
policy to ensure that 'needs' are met regardless of the
level of effective demand,

Four 'problems’' can be ildentified;

1 Unnecessarlily Vacant Dwellings,
2 Overcrowding,

3 Sharing

4 Homelessness

which will now be discussed separately,

5ele 24 Unnecessarlly Vacant Dwellings

Dwellings become vacant for a number of reasons,exanples

of which ares

(1) The Household voluntarily moves to alternative
accommodation,

(11) The household is evicted.

(1411) The dwelling 1s compulsorily purchased and
the household rehoused,

(Lv) The household 18 dissolved by death,

(v) A dwelling is newly created = by new building
or conversion, _

The;easons why dwellings remaln vacant for extended
periods are far less clear, The Government announced thelr
intention te embark upon a sample survey of vacant houses
in the Autumn of 1977 to get an up-to-date picture of the
situation, The survey will involve & much needed examination
of the causes of vacancy and the length of time dwellings

remain empty as well as the type and former tenure of the
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dwellings and their condition,

Until the results of this survey become avallable

the reason for dwellings remaining vacant for long perlods

1s the sudbject of conjecture,

Three possible reasons for needlessly empty council houses

are;

Short 1life dwellings acquired for slum clearances or
roadworks are often left empty for long perlods,

Ron Balley in his book 'The Homeless and the Enpty
Houses' ( 11 ) shows that large numbers of houses get
'lost' or disappear from the statlistics for no apparent
reason thus leading to gross underestimates of the
number involved, He also provides evidence that large
numbers of houses are lost or destroyed years in advance
of redevelopment plans, The amount of official information
avallable on this subject is extremely linmited,
Dwellings awaiting improvement are often left empty

for shorter periods particularly since improvement

funds were cut under the Housing Act 1974,

Delays in purchasimg houses, and in letting houses,
particularly because of the strict eligibility require-

ment for houses in new and expanded towns,

In the private sector vacancles may persist as a result ofi

Planning delays,

Nearly half of all planning applications are taking
over the two month statutory perlod to determine despite
the fact that the Department of Environment Circular 9

of 1976 stated that 'almost all' applications should be
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dealt with within the two-month period,(41)

Improvement grant delays

A. strong correlation has been found between the nunmnber

of improvement grants and the number of empty houses
and this may partly be explalned by the delays of up
to a year in obtaining improvement grants, (119)

Security of Tenure

It has been argued that landlords leave houses empty
because of fear that they will never be able to get
rid of the tenants, However, what little evidence
there is suggests that it is rent control and
increasing wealth that 1s causing the death of the
private rented sector,

Speculation

When house prices are rislng, speculators buy houses
and then sell them a year or two later at the peak
of the price boom, Speculators will not let the
houses in the meantime partly because any rent 1is
far less lmportant to them than the capital gain to
be realised, and partly because the house will sell
for less with a sitting tenant,

v
Mortzage Restrictlons

Dwellings in inner cilty areas many of whlch are old
and in need of modernisatlion are often empty because
building societles are unwllling to grant mortgages
on such dwellings,

Tied Accommodation

Tied accommodation 1s often left empty awalting the

recrultment of an employee, This is particularly true
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of police houses,

- Availability of Credit

During the mortgage famlne of 1973 and 1974, for
exanple, the number of vacant dwellings in good
condition increased as dwellings built for sale
could not be sold, Houses, put up for sale by
executors of owner occupiers who had dled, or by
landlords trylng to sell when the tenants had gone
could have stayed on the market for extended perlods,

To assume that vacancles persist for want of would-be
occuplers is an erroneous oversimplification, In sonme
geographical locations this must be the case, but, in
general, the problem 1s much more complex, In London for
example, the inner boroughs generally thought of as areas
of heavy housing pressures, namely Camden, Islington,
Kensington and Chelsea, and Westminster had the highest
vacancy rates in Inner London, which had an average of
5.6 per cent of all dwellings vacant in 1971 compared
with the natlional average of 3,2 per cent,

Even the numbers of vacant dwellings 1s not stralght-
forward to ascertain, because of doubts in some instances
about whether & house is truly vacant as distinct from
occupied with no-one at home; and ambiguities about where
to draw the line between empty houses in poor repair and
derelict structures no longer habitadble, and between houses
that are uninhabitable because they are incomplete and
newly built houses that no one has yet moved into,

According to the 1971 Census there were 676,000

dwellings vacant of which 100,000 had not previously
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been occupied, Applying the findings of the Scottish
post=enumeration survey to England and Wales, about 35,000
enunerated vacant dwellings were in reality second hones,
( 67 )

The 1971 House Condition Survey suggests that about
one half of the vacant dwellings were elther unfit dut
lacking one or more of the baslc amenities, and that the
nunber of fit dwellings with all amenities that were
vaéant lay in the range 250-300,000,that 1is about 1.8
per cent of the stock, The total vacancy rate, including
new dwellings and second homes, was 4.0 per cent (3.2 per
cent excluding).

Since 1971 the number of vacant dwellings and the
vacancy rate have risen. A half per cent survey of
addresses undertaken in 1975 as a study of the labour
force indicated that just over 3,6 per cent of dwellings
were vacant (excluding new buildings and second homes),

The first results of the 1976 House Condition Survey
do not suggest any major change in the number of vacant
dwellings unfit, or fit dbut lacking one or more of the
basic amenities since 1971 thus this increase appears to
be of dﬁellings in good condition, See Tabdble 5.5 below,

TABLE 5.5, Vacant Dwellings in England and Wales,

Thousand s,
1971 1975
Condition Condition
Total Good Bad Total Good Bad
Unoccupied
Dwellings, 540 265 275 650 375 275
Second Honmes. 35 35 - 50" 50 -
Prevliously
Occupied
Dwellings, 100 100 100 100 -

Total Vacancies, 675 390 275 800 525 275

* Bstinmated,
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Evidence on the former tenure of vacant dwellings is
limited to a number of small local surveys mostly carried
out by interested pressure groups - tenants associations,
communlty actlon groups etc,

The Government estimates that there were only 58,000
enpty local authority dwellings in England and Wales at
the end of 1974 and that there were proportionally four
times as many empty private dwellings as empty council
dwellings. ( 58 )

Shelter however, ( 113 ) consider this a serious
underestimate of the number of empty council dwellings and
that proportionally the number of vancancies in the local
authority sector may be as high as in theprivate sector.
This opinlion being based on evidence from enpty house
surveys in Paddington, Wandsworth, Southwark, Southampton,
Sheffield, Another critism of these particular Government
figures 1s that they omlt dwellings awalting demolition,

There 1s no positive evidence to suggest that condition
of vacancies 1n the two sectors differs in any way or that
dwellings are distributed by size in any particular nanner,
On several occasions however local authorities have been
known t& officlally damage dwellinge in order to prevent
squatters moving in, As well as this official vandallsm,
empty houseg are easy targetis for lead thileves, strippers

and other vandals,

Sele 3 Households unable to Separately Occupy Dwellings

The progress made in providing sufficient housing

space 1s lndicated by changes in overcrowiing and sharing.
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2.1,

3¢l Overcrowding

*In 1935 the Housing Act laid down a definition as a

baslis for making overcrowding an offence, punishable
by a fine and placing & statutory duty on local
authoritlies to take steps to end it, The definitlon

(which still applies) relates to permltted numbers of
persons per number of rooms:

One roons
Two roons
Three roons
Four roons
Five roons
or more - ten persons plus two for
each roon in excess of five,

two persons

three persons

five persons

seven and one half persons,

Chlildren aged one to nine count as one half, and
babies under one year do not count at all, Roons

under 50 square feet do not county rooms betwesn 50
and 110 square feet are counted according to a speclal
formula, The standard is & mininmum for the protection
of health and morals, not of convenience or comfort',

(69)

According to tls statutory standard, some 350,000

dwellings were overcrowded in 1936 but this had dropped
to 81,000 by 1960, (53)

The number of households living at densities above one

and a half persons pexr room is taken as an indlication of

the inclidence of severe overcrowding, Table 5,6 shows

the changes between 1931 and 1971,

TABLE 5,6 Households living at densitles above 1§ persons

per roon, England and Walesy 1931-19071

Households Persons
Proportlon of Proportion of all
all census persons in Census
enunerated enunerated private
Nunbers households Nunmbers households,
(000) % (000) &
1931 1174 11,5 7087 18,6
1951 664 5el 3672 8,8
1961 415 2.8 2367 5e¢3
1971 226 1.4 1354 2.9
(Source 69)
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Crowding has been greatly reduced over the perlod
although the 1971 figure 1s low in conparison with 1961
andearlier due to the changed criteria for counting
kitchens as rooms (See Section 4,2,3), In the same period
the proportion of households living at a density of less
than 0,5 persons per room rose considerabdly, All sized
household groups have experienced a reduction in average
density of occupation though larger households are still
the most likely to be overcrowded, ( 48 )

Measures of overcrowding show important variations
between tenures, In the privately rented sector furnished
accomnodation is proportionately more overcrowded than
unfurnished; and there is moré overcrowding in the privately
rented sector than in the public sector; the owner occupled
sector 1s the lo ast overcrowded,
5¢1e3.2, Sharing

Difficulties with gaining a true assessment of the
sharing situation arise from problems with the definition
of a separate household and a separate dwelling as
discussed in Sections 3,1, and 4,1 For example, many
potentlial one person households at present live involun=-
tarily wlth their parents( many more of course are qulte
happy to do 80)., As these young single households have
been unable to express their demand for housing the
demand 1s assumed not to exist and they are included as
part of the family household, Other examples of ‘concealed’
demand for housing are newly married couples living with
in-laws and loneparents living with parents, As with

young single housholds not all multi-person households
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that chare do so voluntarily, Some are households who
let part of their house to someone else - the two units

of accommodatlon may not be self-contained (each contained
behind its own front door) and so the two households will
be classed as one, Census estimates of the number of
sharing and concealed households is shown below:

TABLE 5,7, Sharing Households by Types England and
Wales 1931-1971,

Thousand s,
Households
Married Lone
One Multi- Couple Parent All
Person Person Concealed c?ncealed Sharing
Not

1931 349 1599 (430) Known) 2400 (Approx)
1951 430 1422 150 185 2787
1961 21% 303 582 438 164 1487
1971 (2 270 367 268 158 1063

Source ( 68 )
(1) The number of sharing households in 1961 may have been
reduced by some accommodation being incorrectly counted as
separate, and there appears to have been some undercountiling
of oneperson households,
(2) Some 130,000 bedsitting rooms were counted as separate
dwellings in 1971,but would have been classified as parts
of dwellings 1n earlier censuses. Thlis definition change
affects primarily the oneperson households sharing,

For the reasons outlined above the exact extent of
the reduction in the number of households sharing is in
doubt, Also it nust be remembered that the definition
of a household varies slightly from that used in the
modelling procedure, hence comparisons with the number

of households given in Sectlon 3,4,2,1, will be of limited
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value only,

Evidence on the dlstribution of sharing households
by type is limited to data involving classifications 1n
the form glven in Table 5,7, Some limited distinctlons
can be made between sharing in different tenures,

Ovner occuplers living in shared dwollings are nost
likely to be householders who have let off parts of thelr
houses, Many tenants renting privately are likely to be
renting parts of other people's houses,

Amongst young single households, especlally in the
large conurbations there has been a growing tendency to
comblne resources and to rent accommodatlon as a group =
in a certain sense to live communally, In many instances
the najor incoentlive for a group to live together under
one roof 1s econonmlc, Restrictlons imposed by nany
bullding soclietles on sub=letting mortgaged property
means that the phenomena is limited in the owner occupled
sector, The majority of local authorities are unwilling
to house any young single persons although recently one
or two authorlties in London have offered flats to small
groups of young single households in an attenpt to nake
use of }rOperties which have consistently been refused
by other household types, The extent to which this
phenomenon 1s voluntary and increasing is open to
conjecture as further inforunatlion 1s not at present
avallable,

5.1.,3.3, Homelessness

According to the Greve Report 'Homelessness ln London'
1971 = (54)
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‘Nobody knows or has ever known, how many homeless
people there are, and there is no agreement about
what in fact homelessness is',

Since 1969 Shelter, the homelessness charity, has

argued that any person/household who lives in intolerable

conditione L8 homelesa, But only a minority of thesa are

actually houseless, It 1s the latter group which are

generally consldered to be statutorily homeless, The

houseless fall into a number of categorlies:

1,

3

De

people who reside in hostels, 'night shelters’,

conmon lodging houses and other such institutionsy

those who are placed in bed and breakfast establishments
by local authorities because there is no alternative
avalladble at the timej

those who reside in hospitals not because they need to
or ought to, but because there is no suitable accommodation
avallable for them in the comnunity;

those fanilies that are split up by ‘official' actlon,
such as the reception into care (Part III accommodation)
of their children, because they are homelessy

those who wander from place to place, often sleepling
rough, and are totally without shelter;

thogé whose shelter 1s an unlawful one- i,e, the
increasing number of people who ‘'sguat’,

Trylng to gauge the extent of homelessness ls an alnost

impossidble task, The number of officially defined homeless

households is obtained from statistlcs published annually

by the Department of Health and Soclal Security of those

épplying for and being adnitted to temporary accomnodation,

Und er Part III of the 1948 National Assistance Act local
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authoritlies have a legal obligation to provide for the

homeless, aged and the sick;

‘It shall be the duty of every local authority to

provide temporary accommodation for persons in urgent
need thereof, belng need arising in circunstances
which could not reasonably have been forseen, or in
any other circumstances as the authority may in any
particular case determine, * ( 95 )

Table 5,8 below gives the number of homeless in tenporary

accommodation from 1966 to 1971,

TABLE 5,8 Homeless famllles and persons in temporary
accommodation - England and Wales, Decenber 3lst

Nunber of famlilies Nunmber of pereons
1966 2558 13031
1968 3624 18849
1970 4926 24283
1971 5630 26879

These flgures only account for those accepted by a
local authority. Glastonbury ( 49 ) estinates that
for every household belng accepted at lcast six are turned
away, The number who make no attempt to apply is
immeasurable, By elther not applylng or by belnz refused
help the household vAill inevitably cease to be homeless -
cone alﬁprnative will be found. It will rarely be a
solutlon, merely an alternative such as sharing with friends
or relatives - often creating problemns of overcrowding.
Othexr solutlons attempted may be living in the back of
a car, in a tent, in a caravan, in bed and breakfast
accommnodation, or in an hotel,

Little information exists on the characterictics of

households who become homeless or for what reasons,
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Local authorities have strict rules about the type of
household they are willing to accommodate, In general
they will only provide shelter for famlilies with children,
or lone parents, old single persons and occasionally older
couples without children, Young single households or young
couples wlthout children (even if the wife 1s pregnant)

are most likely to be refused help., Simlilarly former owner
occuplers, ilrrespective of the reason for becoming homeless

will have difficulties 4in obtaining local authority temporary

accommodation,

5 e HOUSEHOLDS MOVEMENT BEHAVIOUR

It has been estimated that, on average, between seven
and twelve per cent of households move each year,( 91 )

It seemslikely that since 1958 this annual rate has
increased slightly. Several questions present themselves;
(a) What type of household is most likely to move?

(b) Why do these households wish to leave their hones?

(¢) What determines the type of dwelling they are likely
to nove to%

5.2.1, The Characteristics of Households Most Likely
to _move,

Somevuhderstanding can be gained of the difference
between households who move and households who do not
move from Table 5,10, This presents data from the West
Yorkshire Movers Survey 1969 compared with survey evidence
from the West Yorkshire Conurbation Housing Survey carried
out at the sane time, The West Yorkshire Conurbation
Housing Survey was a General household survey in which

a sanple of 2724 was drawn from local valuation lists,
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Although 1t includes some recent movers (households
having zoved nore than two years before the survey) it
1s useful in identifying the contrast with moving house-
holds in the West Yorkshire Movers Survey,

As the table indicates, non-noving households tend to
be small and less likely to have young headsof household,

TABLE 5,10 Characteristics of Movers and Non-Movers

General Sanple
Movers Sanmple Non-Movers

Household characteristics

Sample No, 3296 2074
% %
Age of head of household
<45 63 29
45 and over 3T 71
Household Types
Married Couple. 76 67
Lone Parent, 5 6
FamilWQ 4 5
One Person, 12 20
OtherSo 3 3
Soclo=Economic Group of
Head of Household;
I 11 13
II 16 14
III 41 38
1V 22 35
Accommodation Characteristics
Previous Tenure:
Owner occupled. 37 53
Loc al Authority Tenant, 23 30
Privately rented and others, 40 17
No, of Bedroomns:
1 14 10
2 35 41
3 44 43
4 or nore 7 6

Bources (93)
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Only 29 per cent of heads of household were aged under 45
compared with 63 per cent among mover households, Non-
nover households are more likely to consist of one person
and include a larger proportion of aged and retired persons,
Non-mover households are less likely to be in privately
rented accommodation and more likely to be in owner occupled
tenures, Households in the privately rented sector are
proportionally more likely to move, Thelr accomnodatlon
does not differ markedly in sige,

5e2e26 The Reasons for Household Movement,

Murie ( 92 ) in his study of Household Movement and
Housing Cholce draws & distinction between households which
are new to the system and continuing households as there
is a clear difference both in mover characteristics and
in the destination of the two groups, Broadly,a new
household is defined as one whose housewife had split off
from an established household in which he/she had not been
a housewlfe, had previously lived in non-private housing,
or he/she is no longer living with the person who was
head of household, The housewlfe 1s the person (male or
female) who 1s responsible for most of the domestic
arrange;ents and duties. In a continulng household the
nucleus is likely to be the same, although household
composition may have changed, New households tend to be
younger and to include a higher proportion of small adult
households than continuing households, (See Table 5,11,
below). New households will also contain a small proportion
of older heads of household who are most likely to be single

persons or married couples without children,
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These older households are more llkely to be of lower
soclo-economic group,. As the employers, managers and
professional workers and intermediate and junior manual
worker groups (SEG I) are more likely to be snall adult
households with the head of household at work, theilr

incomes will tend to be higher, Although many differences
exist between new and continuing households 11 seems
probable that housing behaviour wlll be similar for groups
with the same age, household structure, income or soclo~-
econonic characteristics,

Murie hypothesizes that the major reason for movement
in new households is directly associated with the formatlion
of thehousehold rather than with changes in employment,
housing aspirarions or other factors, (See Table 5,12
&nd 5,13 below,)

For those households who cited the change of people
within the household as the reason for movement, the nature
of the change varled according to age. For heads of house-
hold under forty-five marriage was the predominant reason
for deciding to move, Where the head of household was over
45 death of or separation from a member of the household
became a more important reason for causing a move,

Change of employment of & member of the household was
glven as the reason for moving by under 8 per cent of all
respondents,

Behaviour of continuing households 1s however of greater
interest as movement by these households releases accommodation
for use by other households, In the West Yorkshire Movers

Survey the majority of continuing households were small
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famlilies where both head of household and wife were under
age forty-five, Unllike new households there was a
conslderable proportion of older smaller households among
novers. (See Table 5,11), These older households were more
likely to have come from a lower socio=-economic group and
to have low incomes, Evidence suggests that the movement
of continuing households is caused by quite different
factors to those causing new households to move, Changes
in household composition is stated as the reason for nove-
ment in only six per cent of moves wlth variations in age
groups beling insignificant (See Table 5,12), Where this
reason was important it took a varlety of forms, DMore
important 1s the pattern indicated under which marriage,
fanmily growth, household fission and bereavement succeed
each other as causes of movement in progressively older
households(See Table 5,13), Such a pattern conforms to the
theories of the influence of famlly life cycle on movenent
and dwelling use, (See Section 3,2.1l, for discussion on

the importance of family life cycle),

Of seemlingly greater importance than household change,
but not accounting for the bulk of movement,1s movement
explain;a by change of employment, Enployment change as
a reagon for movement decreases with age and increases
with siclo=-economic group andincome, Fronm this survey
it would appear that the majorlty of movement among
continuing households arises for reasons other than family
or employment changes, Other reasons cited as important
were dwelling condemned or demolished (16 per cent of all

households), too large (11 per cent), too small (37 per cent),
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TABLE 5,11, Household Characteristics of New and
Continuing Household Movers

Age of head Under 45 45 and over
9f household New Continuing New Continulng
Sample No, 59 2 T 1o II75
% % % %
Household Type:
Married Couple 87 87 24 60
Lone Parent 2 é 5 6
Famlly 2 4 - 5
Single Person 6 2 69 27
Others 3 1 2 2
Soclo=-Economic Group of
Head of Household
I 10 14 4 8
II 20 16 9 14
IIX 48 45 39 34
IV 22 35 48 44
TABLE 5,12 Reason for lMovements New and Continuing
Age of Head Under 45 45 and over
of Household New Contlinuling New Continuing
Sanple No, 592 1473 46 1176
% % % 7%
Reason for noved
Change of people
in household, 75 6 26 T
Change of
Enployment, 5 19 9 9
Other 20 15 65 84

TABLE 5,13 Nature of Change of People in Household:
New and Cont;nuing Household Moves,

Age of Head Undexr 45 45 and over
of Household New Continulng New Continulng
Saple No, 448 84 12 T4

7 % % 3

v

Nature of Household Changeg

Marrlage 93 4 25 11
Birth/Family Growth, 4 51 8 4
Relative added 3 12 17 44
Bereavenent/

Separation, - 33 50 40

Source (93)

dwelling in poor repalr (17 per cent), wanted change of
tenure (49 per cent), neighbourhood (31 per cent), health
of personal reasons (34 per cent),

Many of these 'other' reasons may be explainable in
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terms of changes in family life cycle or changes in job
circumstances not regarded as change in employment,
Changing circumstances of these types may increase the
opportunity to move even though they may not be percelved
by the mover as belng the determining factor in the decislon
to move, For example, & household may give the reason for
movement as 'dwelling too small' when in actual fact thils
sltuation has arisen due to the children growing up and
requiring more living space, Simllarly an increase in
income due to job promotion may improve the households
abllity to compete for alternative accommodation in the
private sector and hence preclpltate a move, Moves may
enable adjustments of dwelling characteristies to sult
household requirements but they may also anticipate family
changes, colncide with them or lag behind, The nature of
the coincldence vwill depend upon the ability to compete in
the housing systen,

The mgpr function of mobllity therefore 1s to be the
process by which households adjust their housing to the
housing needs that are generated by the shifts in family
composition that accompany life cycle changes, lMobllity
1s greatest when households are experiencing greatest
growth, Young families, especially those who have just
added to thelr members are most likely to move, When
such families find their housing inadequate for the demands

generated by these shlifts in composition, they are especlally

likely to move,

Housing varies to the extent to which it 1s adjustable

to such changing needs, Large units are more flexidle than
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small units, Home owners have more control over theilr
residence than renters and so an owned home can more

easily be modified to meet famlly changes - particularly
those which implnge on the dwellings interior characterlstics,
For these reasons renters living in small dwelling units

are particularly inclined towards mobllity,

The previous discussion has shown that the household
characteristics of movers and non-movers may differ
considerably, Also the movement behavinur of movers them-
selves will depend upon whether the household 1s newly
fornmed or was established before the deslre to move arose,

The chart below indicates in a very broad sense, (as
this 18 all that the surveys allow), the general conclusions
concerning the varlations in movement behaviour 1in terms
of the household characteristics previously referred to
in this study,

TABLE 5,14,  General Housshold Characteristics of Non=-

movers and Movers (including both new and
continuing hougeholds),

MOVERS
Household New Continuing
Characteristics | Households |Households Non-Movers
Age of Head Young Slightly More evenly
of Household ( mainly OlderSmainly Spread
<45) <60 (25 - 60)

Househodld Small Larger Families
Type Couples Famllies Older Couples
Socio-~Econonic Higher SEG
Group (Especially|Higher SEG Lower SEG's

with higher Lower Incomes

incoggsg

It will be noted that the previous discussions has
drawn on evidence from studles of the characterlstlcs of
households who have actually moved, Very few surveys

attenpt to ascertain a households' intended plans for
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moving i,e, its potentlal mobllity,

The understanding of the housing system emerging from
& conslderation of successful movers only may be considerably
distorted by the neglect of non-mover groups, At the
extremes, inmobility may indlicate that current housing
sltuations enable satisfaction to be maximised or that
current housing situations represent a 'trapped' position
which the household is unable to change, Rossi ( 111 )
attenpted to measure how close & household's potentlal
mobllity was related to 1ts actual mobility behaviour,
Bight months after an 1initial interview the interviewers
returned to determine whether or not the household had
noved, Of those planning to stay where they were 96 per
cent had done so but of thoce planning to move only 80 per
cent had been able to do so,

Evidence from surveys on actual mobility may go a long
way in attempting Lo define characteristics of moblle as
opposed to stable households but it must be remembered
that actual mobllity may underestimate the number of
households desiring to move,

56203 Fac tors Affecting the Destination of Movers,

Murze ( 93 ) has shown that the highest proportion
of moves involve movement within the owmer-occupled sector,
Twenty~elght per cent of all moves were within this sector
and fourteen per cent within the local authority sectors.
See Table 5,15 below. Evidence from this survey suggests
that the current housing slituation i,e, current tenure has
a considerable effect on movement behaviour and that house-

holds are most likely to move within the same sector.
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Movement out of the tenure 1s likely to follow certain
distinct patterns 1,e, movement from private rented
accommodation to local authority and owner occupied housing
(Linvolving 28.7 per cent of all moves), Movement from the
local authority to the owner occupied sector appears to have
been countered to a certain extent by simllar flows in the
opposite direction, both flows having increased in lnport-

ance over tine,

TABLE 5,15, Continuing Houceholdss Present and previous

Tenure,
Present Accommodatlon
Local

Previous Owner Authority Privately
Accommodation Occupied Rented Rented Total

% of % o % of

all all all

mOVves moves

Owner Occupied (747 28.1i 158 6.0 83 3,1 988
Local
Authority
Rented 171 6.4 |359 13,5 88 3¢ 3 618
Privately
Rented, 307 1l1.6 453 17.1 289 10.9 1049
Total, 1225 970 460 2655

From Murie( 93 )

boxes - figures refer to noves within tenures,

Fig.v 5.1, presents evidence from the 1972 National
Movers Survey (Unpublished) in England and Wales of the
pattern of movement between tenures,

This is consistent with previous evidence and also
shows the importance of movements which might not have
been expected i,e, moves away froa cwner occupation involve
six per cent of all continulng households and moves to

the privately rented sector 5 per cent,
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Filg. 5.1, Continuing Household Movers; Proportion of all
Moves by Tenure Origin and Destination: England
and Wales (excluding Greater London) 1970-1-T1,

Percentages,
33 15
C_ oocc — “—— LAR D
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Sources (8g)

Table 5.,16. 4indicsates therelationship between tenure
destination and household characteristics usling evidence
from the West Yorkshire Movers Survey 1969,

Certaln distinctions emerge between the destinations
of new gpd continuing households. New young householders
are more likely to become owner occuplers and less likely
to become local authority tenants, than continuing house=-
holds in the same age group. New larger households are
more likely to become tenants in the private sector than
entering owner occupation, The privately rented sector
is used proportionately more by new households than other

sectors, Although the privately rented sector appears to
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cater forthe majority of SEG IV new households, continuing
households in this group are much more likely to qualify

for a counclil dwelllng, A higher proportion of owner
occupiers including both new and continuing households are
from higher soclo-economlic groups. Markedly fewer house-
holds, new and continuing, in Soclo-Economic Group I enter the
local authority sector,

TABLE 5,16, Tenure Destination by Household Characteristics;
New and Continuing Households,

Household Owner Rented fromn Rented
Characteristic Occupled Local Authority, Privately

Age' of %egg
<45 N % 60 15 25

C % 53 31 16
>44 N % 21 41 28
o 4 37 44 19
Household Type
Indlviduai~<£0 N% 11 28 61
cC% 31 33 36
Small Adult :
Household N% T4 7 19
C% 55 24 21
Snall Family N ¢ 48 25 27
C % 56 29 15
Large Famlly N % 20 60 20
C % 44 32 14
Large Adult
Household N % 253 8 69
C % 47 36 17
Small Older
Household, N % 30 35 35
cC 4 27 55 18
Socio-Econonic
Group
I NZ T7 8 15
C % 81 é 1%
II N%& 62 11 27
C% 61 24 14
III N% 62 17 21
C £ 46 39 15
IV NZ% 33 25 42
C & 28 50 22

Source:( 93 )
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Some of the differences in movement behaviour can be
accounted for by the relative siges of the tenures, In
terms of numbers alone it would appear that access to owner-
occupation should be easier to achleve than to the public
sector, which in turn should be easier than access to private
renting, To a limited extent this is true, But access
depends on vacancles arising rather than size of the stock,
The National Movers Survey 1972 showed that 38 per cent of
continuing households who moved in 1971 (to an address in
England and Wales outside Greater London) 1ef£ an owner
occupied house, 23 per cent a public sector dwelling and the
remainder left privately rented and other tenure groups,

On this measure ease of access to private and other tenancles
1s nmuch higher than their proportion in the total stock
would suggest,

By far the greatest influence on movement behaviour
are the eligibility rules operated by the various agencles
responsible for access to the different tenures,

In each tenure it is possible to isolate those bodlies
which regulate supply and demand each having its own terms
of reference and its own objectives and interests, In Britaln
there ard over 400 local housing authorities, 24 New Town
Development Corporations, The New Town Devdbpment Connission,
over 2000 housing associations and varlious government depart-
ment8 all concerned with the provision and management of
public sectior housing., There are nearly 500 building
sbcieties as well as the local authorities, insurance
6ompanies, banks and private finance houses providling

nortgages; over 70,000 firms in the construction industry,
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over 25,000 estate agents, valuers and solicitors involved
with the building or effecting the sale of a house in owner
occupation, The number of individuals or companies who own
and let housing 1s impossidle to ascertain, In the owner-
occupled sector especlally the agents involved with provislon
and allocation may be quite different thus leading to greater
complexity,

The distinction between housing *need' and housing ‘'demand’
(See Section 3,2,1,) is particularly pertinent when discussing
the different criteria operated by agencles in different
tenures, In theprivate sector the prime motivation is one
of profit hence a household will only be allowed to enter
the sector if it has proven abllity to pay.

Bullding Socleties (in the UK in 1972 eighty four per
cent of all home loans were from a bullding soclety) try to
minimise their financlal risks; hence they are interested
in the career progpects of potential borrowers, the stabillity
ags well as the level of thelr earnings, their age, the
condition, expected future life of the property belng
purchased, Private landlords may expect, for example, thelr
tenants not to have children as thls may reduce the chance
of damagé to the property,

The loc al authority sector, developed 1n response to
the demand for working class housing which could not be
provided by theprivate sector at rents households could
afford, Current local authority policles show that *need'’
is still the main criterion which determines the allocation
of councll housing, 'Need' is usually defined in terms of

housing conditions, overcrowding, underoccupation, lack
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of self-contained accommodation and ill-health 1,e, mcasurable
physical factors, not soclal aspects, Within limits, local
authorities are free to determine thelir own allocation
policies but all authorities must rehouse, or make alternative
arrangement, for households made homeless by slum clearance

or redevelopment, Since thel977 Housing (Homeless Persons
Act) they also have a statutory obligation to provide housing
for any homeless person/household providing that need has
arisen for ‘'unforegeen’reasons (Although 'unforeseen'is not
clearly defined),

In nearly all local authorities council housing is a
scarce resource, The demand for tenancies exceeds the supply
of vacancles, authorities therefore impose 'rationing' rules:
first limiting those eligible for conslderation of s tenancy
and then deciding the priority of competing clalms among
those eligible, A household may not be allowed to roeglster
an application unless 1t has satisfied certain residential
qualifications, i,e, lived on the area for a minimum of one
year, or may be debarred by age or marital status - very
few young single households f£ind it possible to apply for
council housing, For households on the waiting list most
local aughorities operate a 'polnts' system to define the
households actual need, Different authorities will have
different systems of priority, For most authorltles transfer
claims (existing tenants requiring alternative type of
dwelling) are glven greatest priority in the allocation
of houses and bungalows leaving flats and malsonettes
(inherently less attractive dwellings) for walting list
applicants, Desplite the apparent differences between

different local authorities broadly similar categories of
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households can be identified as being housed by local
authoritlies,

Because of the 'differences' between eligibllity rules
for the different tenures i1t Ls not easy to draw up an
accurate hierarchy of ease of access to different tenures,
But 1t Ls possidble to give examples of the characteristics
of households that would be likely to enter different tenures.
The National Movers Suxvey of 1972 provides such evidence
of continuing household movers whose destination was the
tenure in guestion, but whose origin was somne othexr tenure,
Hence internal movers (owner occupled to owner occupled
for exanple) are not conscidered as tenure entrants, The
following three tables deal with the local authority sector,
ownexr occupled sector and privately rented sector separately,

Table 5,17. shows those household types most likely to
enter the local authority sector. The relatively large nunbor
of young small family entrants arise as applicants can
rarely apply for a local authority dwelling until they are
married and then they may have to walt a few years to galn
*points' against them = by which time one or more children
may have been born, O0ld age pensioners are eliglible to
apply for a council tenancy often for reasons of 1ll-health
and poor housing conditions. As mentioned previously
councils have a statutory obligation to ensure that accommodatlon
existe for those displaced dy clearance or other demolition,
Overcrowding and sharing attract the greatest number of points
and thus the highest priority in many allocation policles,
Applicants lacking any accommodation of their own receive

priority (e.g. a married couple living with in-laws would
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not be defined as a separate household for survey purposes

if housekeeping were communal hence on applying for separate

accommodation they would be regarded asc & 'new' household.

TABLE 5,17, Entrants to the local authority sector:
England and Wales (excluding Greator London)
1970-1971 Conmparison with all households:
Great Brlitain 1971
England and Wales
Household excluding

Characteristic,

Greater London

Great Britaln

Entrants to

Local
Authority All All
Sector Movers Households
1970=-71 1970=~T1 1971
% % 7
Small Families, 28 34 22
Household head
aged 25«29 20 20 T
Small elderly
households, 22 15 29
Demolition as
reason for nove, 26 T (Not applicable)
Previous density
of occupation 13 or
more persons per room, 14 6 1
New households., 28 22 (Not applicable)
Former owner
occuplers. 16 37 49
Individuals
aged 16-59, 4 5 5
Moved distance over
half hour Journey from
previous address, 32 32 (Not applicable)

Source (87 )

Foruer owner occupiers are often deemed ineligible

for a council tenancy.

Clearance areas tend
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rented rather than owner occupled property, Entrants to

the public sector are apparently less geographically mobile

than all movers.

Table 5,18 shows those household types most likely to enter

the owner occupled sector,

TABLE 5.18, Entrants to Owner Occupation; England and Wales
1970=7T1 (Excluding Greater London) Comparison with
ain 1

ngland and Wales
(excluding Greater

London) Great Britaln
Entrants
to owner All All

occupation Movers Households
1970-%911 19Zg:71 1971

%
Head of Households
Annual Income £1560
or more., 51 43 29
Non-Manual Worker. 46 39 39
Ungklilled or Semi-skilled
Manual Worker, 12 18 26
Aged 45 and over 17 33 62

Source: ( 88 )

The Survey evidence is in line with what would be
expected from the policies and rules followed by bullding
socleties in allocating mortgage funds to new owner occuplers,
House price levels and repayment requirements suggest that
those wiih higher incomes will find 1t easler to odbtaln
nortgage financé. Non-manual workers will be favoured due
to security of earnings and incremental salary scales,
Although unsgkilled workers may command higher wage levels
the insecurity of such occupations makes it unlikely that
a bullding society will favour an application from such a
worker, Since bullding socletlies usually require that a
loan be repald before retirement age and the maximum repay-

ment period is often 25 years a new borrower over aged 45
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would be at a disadvantage,
Table 5,19, shows those household types llkely to enter
the privately rented sectorx,

TABLE 5,19. Entrants to the Prlivately Rented Sector: England
and Wales (excluding Greater London) 1970=71

Comparison with All Housecholds; Great Britain 1971,
England éﬁE“WEI%E_

excluding
Greater London, Great Britaln
Entrants to
Private All All
Renting Movers Households
1970=-T1 1970-T1 1971
% % %
Head of Household
Annual Income £1560
or more, 27 43 29
Small Fanilies, 26 34 22
Individuals 16-59, 14 5 5
Moved distance over: hour
Journey from previous
address, 34 32 (Not applicable)

Source; (89 )

Households most llkely to become private rented tenants
are those who cannot satisfy the eligibility criteria for
other tenures, rather than choosing private tenancies 1n
preference, Although, there is a high incidence of single
person households under retirement age -~ out of proportion
to all households - who possibly do choose private renting
for preference, These households are highly mobile and the
relative ease of movement within the sector - or to other
sectors - means that the sector 1s very popular, The
implications for this group of a continued decline in the
privately rented sector seems particularly serious,

Relatively few households will have average oxr above
average incomes since they would most likely be eligible

for a mortgage for entry to owner occupation, Small farilies,
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especially those living in poor conditions - will most
likely be accepted for a local authority dwelling,

The apparent lack of common eligibility requirements
for entry to the privately rented sector make 1t difficult
to predict thetype of household most likely to be found
entering this sector.

Another factor influencing a households destination is
the extent of knowledge and information, The range of
informatlon possessed by,or available to, households and
the time available for search are both important, They nay
depend upon the characteristics of the searcherAbut they are
also linked with the objJjectives, attitudes and actlons of
the individuals and agencles which influence or control
the flow of informatlion, Varlations 1in the destination of
objectively similar households may not be explained by
different preferences or the operation of comnstraints,
but by knowledge and attitudes connected with both dwelling
and location, Vacant dwellings arise throughout England
and Wales; more in certaln areas than others, A household's
choice of dwelling may be severely restricted by lack of
knowledge of what 1s actually available, Similarly, a
household's attitudes to factors such as nearness to place
of employment, schools, shops, open spaces etc,, will affect
the range of cholces available,

In conclusion, those factors affecting the destinatlon
of household moves arey

(a) Present tenurej
(b) Eligibility criteriay

(¢) Search, information and nearness to
enployment behaviour,
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5¢3s MODELLING THE RELATIONSHIP BETWEEN DWELLINGS
AND HOUSEHOLDS, (THE ALLOCATION SUB=MODEL)

The phenomena descrlibed in the first part of this
chapter relate to how and why the dwelling stock is
occupied by households in the manner observed 1n England
and Wales, The aim of thls sectlon of the chapter 1s to
descrlbe how and to what extent these phenomena were
incorporated into the model,

As described in Chapter Two this third stage of
modelling involved bringing together the households and
dwellings sub=models in order to:

(a) reproduce the housing situation i,e.,, who lives
where; and

(b) reproduce the processes involved in the
allocatlon of households to dwellings.

5e3ele Modelling who lives where

It appears from the literature review, Section 5.1.,
that, at any point in time, there are several 'locations'
in the housing system where households will be found,

There 1t was shown that there are three major optlons
open to households chooslng & place to livey

(1) Occupy a permanent dwelling (as defined in the
Census), separately; or,

(11) Stay in temporary accommodation such as a hostel,
hotel, bed and breakfast, hospital etc; or,

(1i1) Share a permanent dwelling with one or more
other households,

THe dlscussion on homelessness in Section 5,1l. 3. 3.
showed that only a very small minority of households
officlally defined as homeless are in fact houseless,
Even the houseless are found or find some tenporary

solution to their problen,
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Section 5.1,3,2, discusses the growlng tendency among
young single households to combine resources to occupy
accommodation as a group = in a sense to live comnunally,
This form of sharing differs substantially from (1iii)
above in that voluntary sharing amongst YSH is consldered
to be acceptable whereas sharing of for example, fanily
households 1s deemed not to be desirable,

Thus, in the model four locations are defined to whlch
households are assigned
(1) THE OCCUPANCY MATRIX,

This is & matrix of 768 cells (24 x 32) containing the
number of households of each type (of which there are 32
i.e., 4 fanily types, 2 ages, 4 SEG's) who are living
separately in dwellings of each type (of which there are
24 1,e,, 3 tenures, 2 conditions, 4 sizes) e,g., the number
of young famlly households of SEG I living in good condltlon,
nedium sized, owner occupled dwellings,

(2) TEMP

This is a vector (32 x 1) containing the number of
households of each type who, having no dwelling of their
own nor sharing accommodation, are temporarily staylng in
either 3n hotel, hostel, bed and breakfast, hospital,
institution or Council Part III accomnodatlon,

(3) SHARING

This is a vector (32 x 1) containing the number of
households of each type who have no dwelling of thelr own
and are sharing wlth friends or relatives, The vector does

not include the households with whomthey share who will be
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found in the OCCUPANCY MATRIX, No distinction has been nade
between households who share voluntarily - for example many
18 year olds still living with parents, or old persons
living with thelir children =~ and those who share involuntarily,
Neither is the dwelling type detailed, Groups such as gypsies,
caravan dwellers, permanent inmates of hospltals or
institutions, heads of households with residential jobs
have not been dealt with explicitly in this model since the
acconmodation they occupy has not been included in the model
classification of dwellings, A caravan, for example, 1s
classiflied in the Census as & none=permanent dwelling and
mental institutions and hospltals as non-residential
acconmodation, Only permanent, resldential dwellings were
included in the House Condition Surveys from which the
mnajority of the model input data was obtained, It was
decided that the magnitude of the groups involved did not
warrant increasing the complexity of the model, In 1971
for example, there were 1,4 million persons living in
non-permanent accommodation, representing just under three
per cent of the total population,
(4) COMMAC

Thisis the number of Young Single Households in addition
to the head of households who communally share accommodation,
The head of the household will be in the OCCUPANCY MATRIX,

In addition, the number of dwellings of each type which
remain unoccupied are held in the vector (24 x 1) VACANT,
At the end of each iteration the model output will describe;
1, The total number of households of each type (HOUSEHOLDS),

2, The total number of dwellings of ecach type (DWELLINGS),
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3¢ The number of households of each type living in dwellings
of each type (OCCUPANCY MATRIX).

4, The nunmber of households of each type living in
temnporary accommodation (TEMP),

5¢ The number of households of each type sharing
accomnodation ( SHARING),

6, The number of extra young single households sharing
dwellings communally ( COMMAC),

T The number of dwellings of each type remaining
vacant (VACANT),

Information in brackets refers to the matrix/vector in the
conputer programme, in which the output is held,

The nature of the dwelling stock and the distribution
of household types 18 in a constant state of flux: dwellings
age, are modernised, change tenure, are built, are
demolished, converted, households age, children are born,
children leave home, people die, households migrate, mnarry,
divorce, Even wlthout actual household movement the use
of the dwelling stock 1s continually changing,

Certainly with some moves the need for alternative
accommodation will be manifest before the actuwal movement
i1s carried out, For this reason, in the model, the house-
hold and dwelling phenomena above are dealt with before any
household movement takes place,

For the purposes of the computer programme the house-~
holds and dwellings phenomena were further classified in
terms of the effect of the phenomenon on the housing system:
(A) Households Change ( HHCHANGE)

Some households will change their status

i.e,, YSTYSPF OFTOSPF
YSTYC OFTOC
YCTYF OSPFTOS
YFTOF OCTOS
YSPFTOSPF
YCTOC
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(B) New Household (NEWHH)
where NEW means new to the systemj; not to be confused
with the distinction made earlier between new and
continuing households,
i,e,, CLFH

(C) Household Dissolves ( HHDISSOLVE)
Some households will cease to exist rather than
change their status,
i1,e.,, YSTYC EYF DOS

(D) Dwellings Change (DWCHANGE)
Some dwellings will change thelr state i,e,,

condition or tenure

i,e,, PRAR PBBO
PRMR - OBBP
OAR PGBL
OMR PBBL
LAAR OGBL
LMR LGBO
PGBO LBBO
OGBP OBBL

(E) New Dwelling (NEWDW)

Some dwellings will be entirely new to the system,

i1,e,, NPR PGFC
NooccC OGFC
NLAR LGFC

(F) Demolish Dwellings (DELNDW)

Some dwelllings will cease to exlst

i.,e,, DPR OBLC
DOOCC 0GLC
DLAR LBLC
PBLC LGLC

HHCHANGE, NEWHH, HHDISSOLVE, DWCHANGE, NEWDW, DEMDW are
the names given to the procedures within the computer

programme whlch simulate the effect of these phenomona,
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These procedures, whicﬁ contain several cruclal nmodel
assumptions, will now be discussed in turn although thelr
full implications for household movement will be dealt
with in nmore depth in Sectlon 5.4,

(A) HHCHANGE,

(1) Data from the Households Submodel used to determine

the proportion of each household type changing to all

other household types,

(11) Totals for each household type adjusted by the

nunber changing thelr state,

(111) In the OCCUPANCY MATRIX the sane propoxrtion of

each household type in each dwelling type is transferred

to the new household type 1,6,, it is assumed that house-

holds change thelr state before deciding to move and that

they will not move in anticipation of a change,

(iv) The same proportion of each household type 1s moved

within TEMP and SHARING wherever the type of change applies,
(B) NEWHH,

(L) Data from the Households Submodel used to deternine

the total number of NEW households of each type,

(L11) These numbers added to the totals of existing

housegolds of each type,

(111) The same number added to the SHARING category for

each household type i,e,, all NEW households share with

friends or relatlves before looking for their own

acconnodation,



(C) HHDISSOLVE
(1) Data from the Households Sub-Model is used to determine
the proportion of each household type that has dissolved,
(11) The total number of households of each type 1is
reduced by this proportion,
(111) Households in each dwelling type (i.,e., cells in the
OCCUPANCY MATRIX) are reduced by the same proportion for
each household type affected,
(Lv) The corresponding number 1s added to VACANT dwellings
of each type,
(v) The number of households of each type in TELP and
SHARING is reduced by the same proportion,
N, B, By taking the same proportion it is assumed that the
type of dwelling does not affect the rate at which house-
holds dissolve,
(D) DWCHANGE
(1) Data from the Dwellings llodel is used to determine
the proportlion of dwellings of each type changing to all
other dwelling types,
(11) The totals for each dwelling type is altered by the
number changing their condition or tenure,
(111i) In the OCCUPANCY MATRIX the same proportion of each
household type in each dwelling type is transferred to the
new dwelling type., i.,e. it 1s assumed that when a
dwelling changes type the household remains in situ,

(1v) The same proportion of each VACANT dwelling type is

trancferred to the new type.

(E) NEWDW

(1) Data from the Dwellings Sub-Model is used to determine
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the total number of new and converted dwellings,
(11) These numbors are added to the totals of existing
dwellings of each type,
(111) The same nunbers are added to VACANT of each type,
(F) DWDENM
(1) Data from the Dwellings Subeliodel are used to
determine the proportlion of each dwelling type which are
demolished or 'lost' to conversion,
(11) The total number of dwellings of each type is
reduced by this proportion,
(141) A proportion of each household type in the
OCCUPANCY MATRIX (ocecupylng dwellings of the type to be
demolished) is moved into TEMP, corresponding to the
proportion of each dwelling type demolished,
(Lv) The number of VACANT of each type which are to be
demolished is reduced by the same proportion,
See Appendix D for a listing of the computer programme
including the above procedures,

5¢3+2, Modelling Households Movement Behaviour

A. households movement behaviour 1s viewed in two stages:

lg Movement OUT of dwellings; and
2 lovement INTO dwellings,

(1) Movement OUT of dwellings

Evidence presented in Section 5,2, indicates that house=-
holds of different types move OUT of dwellings at different
rates, Thus, in the model, each household type occupylng each
dwelling type 1ls assigned a value corresponding to the
average time spent by households of that type living in

dwellings of that type before declding to look for altornative
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acconmodation,

This matrix of values 1s of the same dimensions as the
OCCUPANCY MATRIX, i,e,, 768 cells and is called AVSTAY,
Similarly, the average length of time spent by households
of different types in temporary accomnmnodation before
looking for a permanent dwelling is contained in AVSTAYTEMP,
The average length of time spent by households of different
types sharing dwellings before looking for alternatlve
accomnodation 1s known as AVSTAYSHARE, As a consequence
of the problems involved in calibration the concept of
Average Stay was later reviewed - See Chapter 6,

The parameters AVSTAY, AVSTAYSHARE, AVSTAYTENP appear
in the programme procedure SHAKEOUT which determines the
total number of households looking for alternative

accommodation between each iteration,

Thus, Hj

DT x OCCUPANCY [SEG,TYPE, AGE, SIZE,TENURE,COND)
AVSTAY [oEG,TYPE,AGE,SIZE,TENURE,COND)

Hp = DT x HOMELESS [SEG,TYPE,AGE,TEME]
AVSTAYTEMP [SEG,TYPE, AGE]

Mg = DT x HOMELESS [SEG,TYPE, AGE, SHARING]
AVSTAYSHARE (SEG,TYPE, AGE]

He = DT x comAcc [SEG) x Ysroox
AVSTAY [SEG,TYPE,AGE,SIZE,TENURE,COND)

v
Where, H,+ Hr+ Hg+ Ho = Hy = HOMELESS [SEG,TYPE,AGE,HOVING)

HYM represents the total number of households of a particular
SEG,TYPE and AGE who decide to look for alternative
acconnodation,

o ropresents the number of households of a particular SEG,
TYPE and AGE who move out of separately occupled dwelllings,

Hp represents the number of households of a partlcular SEG,

TYPE and AGE who attempt to move from tenporary
acconnodation,
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Hg

Hg

represents the number of households of a
particular SEG,TYPE and AGE who attempt to
move from shared accommodation,

represents the number of young single house-
holds, apart from the head of household (who 1s
included in Hb). who live communally but wish
to move,

OCCUPANCY [SEG,TYPE, AGE,SIZE,TENURE,CONIJ represents

HOMELESS

HOMELESS

COMACC

YSROOM

HOMELESS

DT

SEG
TYPE
AGE
SIZE
TENURE

CcoND

households in each SEG,TYPE and AGE, separately
occupylng dwellings of each SIZE,TENURE and
CONDITION,

[SEG, T YPE, AGE, TEMP] represents households in
each SEG,TYPE and AGE living in temporary
acconmodation,

[SEG, TYPE, AGE, SHARING] represents households
in each SEG,TYPE and AGE lliving 1in shared
accomnodatlon,

[SEG represents the 'extra' young single house-
holds llving communally,

represents the average extra number of young
single households per dwelling likely to be
found living communally wlith the head of
household,

[SEG, TYPE, AGE, MOVING] represents the total
nunber of households in each SEG,TYPE,AGE who
wish to move,

represents the time step taken,

SEG I, SEG 1I, SEG III, SEG IV,

Single, Couple, Famlly, Single Parent,
Young, 014,

Very Small, Small, Medium, Large,
Ovmer Occupied, Local Authority Rented,
Privately Rented, '

& Good Condition, Bad Conditlon,

For this formula to hold it 1s assumed that the

propensity to move 1s independent of the length of stay.

This appears to be borne out in the Ownexr Occupied Sector

by the data in Table 5,20, However, less confidence can

be placed in this assumption in the privately rented and

local authority rented sectors,
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MOVEMENT OUT OF DWELLINGS

OCCUPANCY
MATRIX

%tl TEMP SHARING MOVING

.?-‘ M m—g -ﬁ

AVSTAY SHARE

AVSTAY TEMP
| I
AVSTA
Where;
AVSTAY indicates parameter affecting number wishing to move .
- | Fig.5.2
MOVEMENT INTO DWELLINGS
r 1
OCCUPANCY
MATRIX SHARING MOVING

SHARINGACCESS

REMAINDER

AVAILABILITY

MIN {ACCESSBILITY

Where;

ACCESSIBILITY indicates parameter affecting number who actualy move and
* their final destiriation ,
Fig.5.3
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It will be noted that in the model, average stay
relates to the concept of potentilal movers as discussed
in Section 5,2,1, Whereas in reality if a potential
voluntary mover i1s unable to find suitable alternative
accommodation it will remain in the present dwelling, in
the model actual movement out occurs although this may be
followed by movement back into exactly the same dwelling,
In this sense, the model exaggerates the number of actual
novers,

Having determined the total number of households of
each type wishing to move, this number is held in a
vector/matrix called MOVING = See Figure 5,2,

The OCCUPANCY MATRIX,COMACC,TEMP and SHARING belng
ad justed accordingly,

Having made the decision to look for alternative
accommodation, presently occupied dwellings are potentlally
available for another tenant/occupler, The dwelling of
the potential mover 1s transferred to the vector VACANT
thus increasing the supply of dwellings avallable for
occupatlon,

At this stage a large number of households are looking
for alternative accommodation and a similarly large number
of dwellings are avallable for occupation, The modelling
of the subsequent .allocation wlll now be described,

(2) Movement INTO Dwellings

The factors determining movement INTO dwellings have

been discussed 1n Section 5,2, 3.

In the model, movement INTO dwellings depends upon
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the availability of suitable dwellings and the desires,

needs and ability to pay of each household type,

Every household type is assigned 24 values representing:
The proportion of households of that type who wish to
move (1,e,, held in MOVING) that would move into each
dwelling type given an infinite supply of such dwelllngs,

Thls parameter, called ACCESSIBILITY acts as a proxy fori
the ability of the household to gain access to
different tenures;
size of the dwelling in relation to size of the
household, i,e,, 'needs' of the household;
condition of the dwelling;
cost of the dwellingg
income of the householdj
aspirations of the household,

Thus, for example, proportionately more young fanily
households of SEG I will move to owner occupied, medium
sized, good condition dwellings than local authority,good
condition, medlum sized dwellings i,e,, the accessibility
of a YFH in SEG I will be higher for the owner occupied
sector than the local authority sector,

The 32 sets of accessibility flgures - one set for
each household type - are entirely independent; no
comparisons can be nade between the figures for different
household types,

In the model, the number of households who would like
to move to a particular dwelling type 1s deternmined by

DT x ACCESSIBILITY x Hy

The accessibllity figures for any particular household
type add up to 100 per cent as they are intended to
represent a households housing abjectives in a situation

of plentiful supply, But, household cholce is constrained
by the avallabllity of vacant dwellings of suitable type,
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price and location, Thus another conecept was introduced
Into the model, AVAILABILITY is a matrix of nunbecrs
remx esenting the proportion of vacant dwellings of each type
that can be taken up by households of each type,

In the model, the number of vacant dwellings effectively
avallable for occupation 1s determined by

DT x AVAILABILITY x VACANT

ACCESSIBILITY and AVAILABILITY appear in the progranme
procedure ALLOCATE which assigns households who wish to
nove to dwellings of each type, to TEMP and to SHARING, The
actual number of households of each type who are able to
move to dwellings of each type, in order to separately
occupy them, is taken as the minimum of elther the number
of vacant dwellings of each type effectively available to
those households or the number of households of oeach type
deslring to move to dwellings of that type,

AVAILABILITY x VACANT) and
ThHus, H, = Minimum ( ACCESSIBILITY x Hy)

where, Hoy represents the number of households of a
partlicular type who move and separately
occupy a dwelling of a particular type,

AVAILABILITY represents the availabllity of that dwelling
type to that household type,

VACANT represents the total number of vacant
dwellings of that type,

ACCESSIBILITY represents the accessibility of that
dwelling type to that household type,

Hy represents the total number of that housohold
type who wish to move,

In its present form the model does not allow households

& second choice if thelr first cholce 1s restricted by
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avallability, Of those households unable to acquire a
dwelling of their own & certaln proportion will share with
frlends or relativesy; the remalnder find temporary
accommodation, Households unable to satisfy thelr objectives

are assigned to eilther SHARING or TEMP,

The number of households of & particular type entering
SHARING (Mg) is determined by
Mg = (H;; - MA) x SHARING ACCESS
where, Hy 1s defined as previously

i, represents all households of that type
who actually move,

SHARING ACCESS represents the proportion of those house=
holds of each type who at the end of each time
perliod have not acquired a dwelling of their own
and share with frlends or relatives,

The remalnder (1lip) are assigned to TEMP

Thus, Mp = (Hy - Mp - Ng)

At the end of each time period MOVING is empty., All
households are located in some part of the system, One
iteration of the dynanmlc process 1s completed, See Figure 5.3,

A linltation of the model structure in 1lts present form
which 1s important to note 1s its abllity to cater only for
net flows of households, It is not possible to trace the

v

path of individual households, This represents a limitation

since, as was discussed in Section §5,2,, one of the factors

affecting the destination of moves is their original

situation,

563241, The Pecking Order

Each iteration of the dynamic process is carrled out

in two stages:
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Stage I ; Changes to households, dwellings and households
occupation of dwellings caused by demographic (births and
deaths etc,, ) or housing phenomena (new building,
modernlisation etc,, are made effective through procedures
NEWHH, HHCHANGE, HHDISSOLVE, NEWDW, DWCHANGE, DEMDW, as
discussed in Section 5.,3,1,

Stage IT 1 Potential movers are moved OUT of dwellings,

They move back INTO dwelllings subject to the avallabllity
of dwellings, This stage is carried out separately for
each household type i1.0,, the process of movement OUT
followed by movement INTO dwellings is carried out thirty
two times in each iteration, As discussed in Section 5,2,
different households have differing abilities to command
housing of their cholice, At times of housing shortage it
can be sald that a 'pecking order' exists for housing
facilities which tends to reinforce the eligibility
criteria of the various organisations controlling entry
to the tenures,

Drawing on evidence presented in Section 5,2,, in the

nodel households are ranked in the following order:

Soclo=Econonic
Rank, Household Type Group. llodel Symbol
1, Young Couple I YCH( SEG Ig
2, Young Fanmily I YFH( SEG I
3 Young Couple IX YCH( SEG IIg
4, Young Fanmlily II YFI( SEG II
5 0ld Fanily I OFH( SEG I)
6, 0ld Fanily II OFL( SEG II)
Te 0ld Couple I OCH( SEG Ig
8, 0ld Single I OSH( SEG I



Soci o-Econonic

Rank Hougehold Type. Group. Model Symbol
9, 0ld Couple II OCH(SEG II)
10, Old Single Parent Family I OSPFH£SEG I

1, 0ld Single Parent Family II OSPFH( SEG I

2¢  Young Famlly IV YFH( SEG IV)
13, Young Family IIX YFH( SEG I11)
14, 014 Fanmily IV OFH( SEG IV)
15, 014 Single Parent Fanily v OSPFH( SEG IV)
16, 01d Family 1TI OFH(SEG III)
17, 014 Single Parent Fanily 111 OSPFH( SEG III)
18, 0lad Single IV OSH(SEG IV)
19, 014 Single III OSH(SEG III)
20, 0ld Single II OSH( SEG II)
21, 014 Couple 111 OCH( SEG III)
22, 01ld Couple Iv OCH( SEG 1V)
23, Young Single Parent Fanily I YSPFH(SEG I)
24, Young Single Parent Fa.ily II YSPFH( SEG II)
25, Young Single Parent Family I1I YSPFH(SEG III)
26, Young Single Parent Family 1v YSPFH( SEG IV)
27. Young Single I YSH(SEG I)

28, Young Single IT YSH( SEMl IX)

29 Young Couple IIX YCII( SEG III)
30, Young Couple IV YCH( SEG IV)
31, Young Single III YSH(SEG III)
32, Young Single IV YSH(SEG IV)

The first eleven groups represent those household types
nost ellgible for entry to the owner occupied sector, The
following eleven groups are household types most llkely to
enter the local authority rented sector - The final ten
groups are most likely to be found in the privately rented
sector, |

Thus in the second stage of each Lteration Young Couple
Households in Socio=-Economlc Group I are moved OUT of
dwellings first then moved INTO dwellings of thelr cholce
subject to availability, Young Single Households in Soclo~
Econonic Groﬁp IV are deened to be least able to enter the
housing system in a location of thelr cholice and are glven
the final ‘peck' at vacant dwellings at each iteration,

A young couple in SEG I where both partners are most

likely working and having few other financial comnltments
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would be viewed by Building Socletles as favourable candldates
for a mortgage, As households age or have children or if
their income falls (e,g5, at retirement) they will be
consldered more of a risk and hence are placed lower down

the pecking order,

Young family households in SEG IV would most likely
satlsfy the criterion of need as required for entry to the
local authorities sector as would old families and single
parent families, 01ld single households are increasingly
belng catered for by the local authority,

Each 'peck' will have avallable to them those dwelllings
left vacant at the end of the previous 'peck' plus those
dwellings vacated by the potential movers of the present
'*peck’, The impact of the pecking order can be strengthened
or weakened by adjustments to AVAILABILITY since AVAILABILITY
affects the number of dwellings which can be taken up at
each iteration,

2¢3¢3 The gse_of Data,

In order to render operational the modelling of house-
holds movement behaviour certaln data are required; the
concepts defining these data needs have already been
discussed 1,e;

1, AVSTAY

2. AVSTAYSHARE
3« AVSTAYTEMP

4, ACCESSIBILITY
S« AVAILABILITY
6. SHARINGACCESS
T. YSROOMN

None of these data requirements could directly be
satlsfled from existing sources of statistics, In all cases

'guesstimates' have been made based on a combination of

avallable related statistics and qualitative evidence drawn
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from social surveys, The final choice of paranmeter values
being determined via the calibration process, Each data
neel will be discussed separately:

(1) AVSTAY

In the model, AVSTAY is defined as the average length
of time, in years, that a household of a particular type
remains in a dwelling of a particular type before declding
to look for alternative accommodation i,e, AVSTAY determines
the nunbers of potential movers,

768 pieces of data are required for each housechold type
living in different dwelling types to be assigned a unlque
value,

The General Household Survey provides infornation on
the length of resldence of households in the three tenures
owner occuplied, privately rented and local authority rented,
See Table 5,20 below,

TABLE 5, 20, Length of Residence by Tenure

TENURE
Length of Owner Privately Local Authority
residence Occupied Rented Rented
in years (oocc) (PR) (LAR)
<1 6 15 6
1 =2 6 9 6
2= 3 8 6 8
3« 4 6 5 6
4- 5 6 5 6
5= 6 6 3 6
6-10 20 7 19
11=-20 22 14 25
21=30 T 9 10
3140 8 13 6
41 and over 5 T 3
Median 8 10 8

Source: ( 47 )
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As the data was in the form of length of stay rather
than time before moving, for the purposes of deternining
values for AVSTAY, these stay times were extended to allow
for those households who would continue to stay in the
same dwelling, A simple method was adopted which, for the
lack of any better information, was to double the nedlan

length of residence,

Hence, in the owner occupled sector, AVSTAY = 16 years
in the privately rented sector,AVSTAY & 20 yecars
in the local authority sector,AVSTAY = 16 years

Evidence presented in Section 5,2,1, broadly suggests
that
(a) young households move more often than older households,

(b) couple and fanmlly households move more often than
other household types,

(c) higher SEG's move more often than lower SEG's,
(d) households in privately rented accommodation move

nore frequently than households in owner occupation

who move nore often than local authority tenants,

The survey naterlal does not allow more preclse
conclusions to be drawn,

For model purposes households were assigned values
to broadly satisfy the above criteria, For households in
SEG I AVSTAY figures ranged from 3 to 12 years; for house-
holds in SEG II AVSTAY figures ranged from 4 to 18 years;
for households in SEG III AVSTAY figures ranged from 4 to
25 years; and for households in SEG IV AVSTAY figures
ranged from 9 to 40 years, The final choice being deternined
via the 'calibration' process of matching model output to
known data, See Appendix B for a sample listing of the
final AVSTAY values,
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(2) AVSTAYSHARE
In the model, AVSTAYSHARE is deflned as the average

length of time in years that a household of a particular
type remains in shared accommodation bofore looking for an
alternative, As no account 1s taken of the type of dwelling
which 1s shared, AVSTAYSHARE 18 a nmatrlx of 32 values =

one corresponding to each household type,

At thlis point in time, March 1978, no statistical
evidence has been found on which to base the cholce of
values entering this matrix, Instead, guesstimates were
made of the initial values with the final cholice being
determined via the calibration process,

It was assumed that the less desirable it were for a
particular household type to share the shorter the tinme
the household will wish to spend in shared accomnodation,
It was further assumed that the household characteristics
of movers presented on page 214 equally applies to movers
from shared accommodation 1l,e,

(a) young households move more often than older houscholds,

(b) couple and family households move more often than
other household types,

(c) higher SEG's move more frequently than lower SEG's,
The final choice of AVSTAYSHARE values ranged fron

0.5 years to 6 years - see Table 5,21,

TABLE 5,21, AVSTAYSHARE VALUES USED IN THE MODEL

SEG YSH OSH YCH OCH YFH OFH YSPF OSPF

I 4,5 1,5 .6 .6 «5 o5 1,0 1,0
II 4,5 1.5 .6 .6 5 . 1,0 1,0
IIT 6,0 2,0 o6 o8 o7 o7 1,5 1.5
Iv 6.0 2,0 .6 o8 o1 o7 1,5 1,5
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(3) AVSTAYTEMP

In the model, AVSTAYTEMP 1s defined as the average
length of time in yecars that a household of a particular
type remains in tenporary accommodation,

At present all household tyre s are assigned the same
value for AVSTAYTEMP, The figure is taken to be 0,25 years
since thlis is the average maximum time that local authorlties
allow households to remaln in Part III accommodatlon,

Facillities exist within the programme to allow each

household type to be assigned a different value for AVSTAYTEMP,
(4) ACCESSIBILITY

In the model, ACCESSIBILITY is defined as the proportion
of households of each type who wish to move (i,e. in MOVING)
that wouldmove to dwelllngs of each type if an infinite
supply of such dweliings existed,

ACCESSIBILITY figures are held in a matrlix consistling
of 768 cells - a unique value for each household type
occupying each dwellling type,

ACCESSIBILITY acts as a proxy for several factors,

These include, ability to pay and sultabllity of the
dwelling for the households needs and desires, Since
peoples housing expectatlons tend to vary both with tinme
and also with the changing state of the housing situation,
it s unreallistic to apply an array of constants for

each households'appraisal of 1ts housling options. A
better model would need to take account of this fact,

Here however, the limltation has been accepted and constant
values of ACCESSIBILITY used,

Once agaln a combination of common sense and qualitative
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evidence was used to assign values to the ACCESSIBILITY
matrix with the final choice being determined via the
calibration process, The most useful source of evidence
came from Murie (82) in his study of the eligibility
criteria put forward by the varlous agencles responslblo
for allocating households to dwellings, The results are
sumnarized in Tables 5,17, 5.18 and 5,19, To a certain
extent also, the actual mix of households in different
dwelling types, as indicated in Section 5.1,1,, was taken
into account in determining the values for the ACCESSIBILITY
matrlix even though the concepts of actual occupation and
desired occupation do differ slightly,

To take an exanple, Young Family Households of Soclo-
Economlic Group I were assigned the ACCESSIBILITY figures
for each of the dwelling types shown in Tabdble 5,22,

TABLE 5,22, ACCESSIBILITY figures for Young Fanily
Households, SEG I for each dwelling tyne,

TENURE AND CONDITION OF DWELLING
Owner Occupled, Privately Rented, Local Authorlty,

Dwelling Condition Condition Condition
Slze Good Bad Good Bad Good Bad
% % % 5 % %
Very
Small, ol ol 04 ol 1,0 o1
Small, 16,8 4,9 1,1 «5 1.8 02
Medium, 45,8 5eT 1,1 o6 340 o2
Larse 946 Del o1 Y] 25 o1

The cholce of these figures were based on the following
general assumptlions

(a) Households in SEG I will most easily galn access to the
owner occupled sectoxr as opposed to the local au thority
sector and will not wish to enter the privately rented sectar,

(b) Good conditlion properties are preferred to bad condition
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Properies despite the extra cost implied,
(¢) A young family household will prefer nediun sized
accommodation,
(d) Young families will choose small dwellings as second
best although a large, bad condition, owner occupled
dwelling might be preferred given the opportunity to make
inprovements,
(e) Very small dwellings are the least desired size since
& slze of dwelling more closely related to the size of
household wlll be able to be afforded,

A gample listing of the nmatrix of ACCESSIBILITY
figures can be found in Appendix B
(5) AVAILABILITY

In themodel, AVAILABILITY is defined as the proportion
of vacant dwellings of each type that can be taken up by
households of each type,

Thus 1t is another matrix of 768 cells, However, at
present all cells are assigned the same number, No information
was avallable to ald even a 'guesstimate' of 'AVAILABRILITY'
to be made, Final cholce of the magnitude of the parameter
was deternined via the calibration process. The range of
posslible values for AVAILABILITY 1s dependent upon the
value given to DT, DT is the time step taken by each
iteration and has been set to 0,25 years, ©Since in the
model AVAILABILITY is multiplied by DT (See Page 238 )
and the nunber of dwellings avallable to households nust
be positive AVAILABILITY nust lle in the range O to 4.

A value greater than 4 will allor more dwellings to be taken
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up than are actually available,

The value chosen for AVAILABILITY was 0,5 Thus for
each 1teration a maximum of one elghth of vacant dwellings
can be taken up by each household type. Exploration with
different values of AVAILABILITY has shown that thils
parameter affects the impact of the pecking order, Low
values of AVAILABILITY mean few dwellings can be taken up
at each iteration and the impact of the pecking order
1s strengthened,

(6) SHARING ACCESS

In themodel SHARINGACCESS 1is defined as theproportlon
of households of each type who at the end of each iteration
have not acquired a dwelling of their own and are llkely
to share with friends or relatives as opposed to entering
temporary accommodation (TEMP), SHARINGACCESS is a matrix
of 32 values - one corresponding to each household type,

Once agaln no sultable data exists in the required
form, Coumon sense 'guestinates' were nade, Itwms assumed
that different household types have different attitudes
to sharing. The vast majority of young slngle households
would choose to share with thelr parents rather than live
in a hodtel or an hotel for example, Young families
especially those in the lower SEG's who cannot find a
sultable dwelling would be more likely to enter Council
Part III temporary accommodation than a young couple
household for exanple,

Table 5,23 shows the values for SHARINGACCESS used in the

mod el,
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TABLE 5,23 Model values for SHARINGACCESS,

SEG YSH OSH YCH OCH YFH  OFH YSPFH OSPFH

I 4,99 .80 .8 .83 ,60 ,175 .75 .65
II «99 o719 .85 85 58 o 70 12 .60
IIT .99 T8 .85 .87 .55 .65 .68 .58
IV 499 .15 .85 .92 .5 260 _ ,62 55

Thus taking young famlly tLouseholds in SEG I for exanple
of those potential movers unable to find sul tabdble
acconnodation 60 per cent enter SHARING and 40 per cent
enter TEMP, For the household type in SEG IV only 50 per
cent enter SHARING and 50 per cent enter TEMP,
(7) YSROOM

In the model, YSROOM is defined as the average number
of spare rooms avallable for each dwelling type to be
occupled by a young single household where the head of
household is also a young single household, YSROOM is a
vector of 24 values one for each dwelling type,

Information on young single household s living together
communally 1s extremely scarce., Evidence on the space
occupied is even more limited, The magnitude of values
assigned to the matrix were based on the followlng
assunptionss

(a) Not all single heads of household wish to have other
young single households living with then,

(b) Not all dwelling types are sui table/avallable for
communal occupancy e,g., very small dwellings or
dwellings in the local authority sectors.

(¢) The extra space avallable is related to the size

of the dwelling but may vary according to tenure,

See Table 5,24 for the values chosen:
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TABLE 5,24, Model Values for YSROOM

Owner Occupied, Privately Rented, Local Authority.

Condition Condition Condition
SIZE, Good Bad Good Bad Good Bad
% % 3 % % %
Very
Small, 0 0 0 0 0 0
Small, 0.25 0.25 0.25 0.25 0 0.25
Large, 1,00 1,00 1,25 1,25 0 1,25

The model deals with net flows of households and dwellings

when considering movement behaviour, YSROOM is applied to

the total spare accommodation in dwellings of a particular

type not to an individual dwelling, Hence a YSROOM value

of 0.25 wouldmean that for every four dwellings where the

head of household was young and single one room would be

avallable for occupation by another young single household,

503-40

Model Results

At the end of each lteration the following information

is output from the model:

3
2
3
(4)
(5)

(6)
(7)

The total number of households of each type§HOUSEHOLDS).
The total number of dwellings of each type (DWELLINGS).
The number of households of each type living in
dwellings of each type (OCCUPANCY MATRIX),

The numnber of households of each type living in
temporary accommodation (TEMNP),

The number of households of each type sharing
acconmodation ( SHARING),

The number of ‘extra' young single households

sharing dwellings communally (COMACC),

The number of dwellings of each type remalning

vacant (VACANT),

Information in brackets refers to the name of the matrix/

vector in the computer programme in which the input/output

is held,

In order to calibrate the model data 1s required in

this form for at least two dates - preferably for 1967

and 1971 as in the households and dwellings sub=nmodels,

281



But amongst the 916 output variables which were of lntcrest
only about 70 could be fixed from known data at one time,
For the HOUSEHOLDS and DWELLING matrices, data avallablility
was satisfactory and has been described in Section 3,4.5.
and 4,4,7.

For the OCCUPANCY MATRIX, TEMP, SHARING, COMAAC and
VACANT, data elther does not exist in the required fornm
or i1s extremely limited,

It was only possiblo to obtain twelve summary statistlces
for the 768 values required for the OCCUPANCY MATRIX for
the two dates 1967 and 1971, These were in the form of
the proportion of occupiers in sach tenure from each soclo~
economic group and were obtained from the Sample Census
1971, The assumption was made that the situation did not
change significantly from 1966 to 1967. The results are
shown in Table 5,25, Thls table is of limited value in
terms of 1ts use for callbration, but it was the only
information of this nature avallable and did provide a
useful guide to the proportions of households to be
expected in each tenure,

Information of the nature required by the model may
be collected at the Census, At present it is not published
in this form, Obtaining such unpublished data is lengthy
and expensive and could not be undertaken during this
research progranme,

Very limited statistlics are available on vacant dwellings
as discussed in Section 5.l1l.2, For calibration purposes

as only total nunmbers of vacant dwellings was known, only
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& comnmon sense interpretalon of the model results was

possible, The distribution of vacant dwellings by type
produced by the model were considered acceptable if the
proportlon of each type of dwelling left vacant broadly
agreed with the proportion of all dwellings left vacant,

TABLE 5,25, Tenure by Socio=Economlic Group 1966 and 1971.
England and Wales,

Proportions

Socio=Econonic

Group (SEG) 1966 1971

Owner Occupled % %

SEG I 23 29
I 22 24
III 30 50
IV 25 17

Private Tengnts

SEG I 8 11
II 18 22
IIX 30 28
v 44 39

Local Authority

Tenants

SEG I 4 5
II 12 13
ITI 40 40
IV 44 42

Sources (92)

Statistics on SHARING are also extremely linmlted, Census
data on sharing households does not include all model defined
household types as discussed in Section 5,1,3.2, The
assumption was made that 1f the model could be calibrated
on the OCCUPANCY MATRIX and the total number of vacant
dwellings then the number of households found to be sharing
nust be correct as & loglcal consequence, The vast najority

of model defined sharers will be young single households
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as & result of their definition,

For TEMP and COMACC no sultable data could be found to
even gulde guesstimates of thelr values, It was assuned
that previous assumptions about the magnitude of values
in SHARINGACCESS and YSROOM would result in acceptable
values for TEMP and COMACC,

Ideally, each of the above matrices/vectors are
required as input data to provide the initial conditlons
for the model, As this was not possible a process of
initialisation was carried out with the aim of producing
an acceptable starting position for 1967,

Initialisation is carried out in two stages:

Stage 11 All households are 'placed' in MOVING,

All dwellings are 'placed'.in VACANT,

All other matrices/vectors are empty at the

beginning of this stage,
The model was run for one iteration using proocedure
ALLOCATE only, which assigns households to dwelllngs. At
the end of this Lteration over 56 per cent of &all households
had been allocated to over 80 per cent of dwelllngs, No
" movement OUT of dwellings occurred i,e,, SHAKEOUT was
inoperative, Furthermore, no growth was allowed in elther
the Dwelllngs or Households sub-models 1,e,, the procedures
NEWHH, HHCHANGE, HHDISSOLVE, NEWDW, DWCHANGE, DWDEM
were not operatlive,
Stage 21 Further iteratlions were carried out untlil the
total number of vacant dwellings femaining, reached the
required target for 1967 i.e,, 600,000, Eight iterations
were required to reach this point, Still no growth was

allowed but SHAKEQUT was fully operative so that movement



OUT of dwellings took place, Hence some households, once
allocated to dwellings, do move out and join all other
households in MOVING, However, it 1s not possible to
identify whethexr households not allocated during tho first
lteration take second cholce in the second iteration etc,,
as the model only deals with net flows of households,
Initlalisation formed part of the callbratlon process
in that model parameters were set to the same values for
use before and after 1967, The running ol the nodel for
1967 to 1976 was described in detail in Section 5.3.2,
with each iteratlon corresponding to a three month period,
The successes and fallures of the calibration will now
be discussed,
Fig.5.4. depicts the model output for 1967 to 1976
on a very broad basis, The total number of households has
shown only a very minor increase from 23,47 nillion in 1967
to 23,72 million in 1976, Dwellings have increased at &
greater rate from 15,59 million in 1967 to 18,2 million
by 1976, In the model this has had the effect of
slgnificantly reducing the number of households sharing
over this perlod, Evidence presented in Section 5,1,3.2,
on the decline in sharing justifies these model results,
Over the period the total number of vacant dwellings has
remalned falrly static although the rate of incrcase in the
perlod 1974 to 1976 was slightly higher than in the period
up to 1974 reflecting the evidence presented in Section 5,1,2,
In very broad terms, the model 1s well calibrated,
90 per cent of households (excluding single households)

are occupying 98 per cent of the dwelling stock, Illowover,
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closer analysis of the model's output will demonstrate to
what extent calibration has been unsuccessful.

Figz.5.5., shows vacant dwellings by tenure and condition,
Although there is no evidence to justify these results it
seems acceptable that given a known increase in the total
nunber of vacant dwellings which occurred over the period
that vacant owner occupled and local amuthority dwellings
should have increased in the manner produced in the model,
It 1s not surprising that the number of vacant privately
rented dwellings has declined slightly over the period
since the total number of privately rented dwelllngs has
also declined, The reasons why the model causes the
numnber of vacant dwellings in the owner occupled sector to
decline for the first three years are not clear although
there is no statistical evidence to suggest that this
happened, During the second stage of lnitialisation the
total number of vacant dwellings is falling rapidly fronm
iteration to iteration and the model may still be under
this influence in the early years,

According to the model's output an increasing
proportion of vacant dwellings 1n all tenures were of good
condition over the period 1967 to 1976, There is no
evidence to suggest that these results are incorrect, The
evidence presented in Section 5,1,2, especially Table 5,5,
suggests that, in fact, the total number of good condition
vacant dwellings 1s increasing,

Fig, 5.6. shows vacant good condition local authority

and owner occupled dwellings by size, Very snall and snall
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local authority vacant dwellings and medium and small owner
occupled vacant dwelllngs appear to have increased most
dramatically, especially since 1973, These are the

dwelling types of which most new building 1s consisted,and

& query arises as to whether the recent bullding progranmnne
has overtaken demand for these particular dwelling types,
Again there 1s no evidence to suggest that the model results
are 1lncorrect,

Figs5.7. shows the number of homeless and sharing
houscholds, excluding single households, by SEG and fanmnily
status, The results for households classified by SEG are
dramatic and in conflict with common sense, Their only
value belng in questioning imperfect modelling. The very
dramatic reduction in sharing of households in SEG III and
SEG IV 1s difflcult to Justify when it appears to have
occurred at the expense of households in SEG I where sharing
increased over the period, It is feasible that total
sharing should fall as the situatlon changes from one of
| housing shortage towards a situation of excess, but there
is no common sense justification for households in Seg II
to be satisfled first followed by SEG IV and SEG III,

In t;;ms of fanlly status the results cannot be
clearly interpreted, The model has shown a general
improvement for couple and famlily households after the
first few years of the perlod,

Although not shown on the diagrams the number of
sharing households i1s dominated by single person house=

holds, In 1967 for example there were, according to the
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thlis result is a consequence of the 'problem' in the model
of allocating too many SEG I households to the SHARING
category., Both results are believed to arise from model
fallures which have not yet been corrected, Comparing
Figs, 5.8 and 5,7 it would appear that the model, in reduclng
sharing in SEG III, has allocated these households stralght
into owner occupation, According to the data, Table 5,2.5,
the proportion of owmer occupiers from SEG III remalned
at a constant of 30 per cent over the period 1967 to 1976,
The model increases the proportion from 27 per cent to
33 per cent,

It 1s believed that if the problems assoclated with the
model's treatment of households who share could be overcone

many of the anomolies within the OCCUPANCY MATRIX would

also be solved,

5¢4, A REVIEW OF THE ALLOCATION SUB-MODEL

The allocation sub-model is concerned with modelllng
the way in which households of different types come to
occupy dwellings of dlfferent types, As with the iwo other
sub-nodels the methods adopted have not always been
capable of modelling all phenomena explicitly, But, as
emphasized in Chapter One,the primary function of the
rescarch was to provlide a learning experlence of how to
approach the problem of developing an operational model
of the housing system,

This sectlon considers the extent to which those

concepts dlscussed in Sections 5,1, and 5,2 of this Chapter
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have been incorporated into the model, Important facts
considered in those sectlions which are not acconmodated by
the model design are noted and recorded for the benefit of
those who later seek to develop or improve upon the
modelling process,

The material presented in this section follows the

structure set out in Sectlions 5,1, and 5,2,

5.4,1, yhich dwellings are occupied by which households

The evidence presented in Section 5,1,1l. sugpgested that
consistent assoclations exlist between tenure and certain
household characteristics i,6,, soclo-econonic group, age
and stage in the family life cycle,

In the model the OCCUPANCY MATRIX specifies who lives
where, One notable phenomenon which could not be modelled
18 the sharp age distinctlion which exlsts between the type
of tenants found in the furnlished and unfurnished privately
rented sectors, (See Table 5.1,), This is because no
distinction 1s nade between furnished and unfurnished
tenanclies, Size of fanily is also known to be different
in different tenures but, in the model, is only reproduced
in crude tecrms as defined by stage in the fanily life cycle,
Quite clearly single and couple households are synononous
with one and two-person=-sized households, but the size
di stinctlions within fanily and single-parent famllles are
less clear, To an extent the classification young and old
helps to provide a further indicatlon of slze of the house-
hold, A family nust age whilst increasing, although once

children reach a certain age and start to leave home the
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fanlly size will decrease as the household ages, Thus age
can only provide limlted indication of the size of the
household,

Table 5,4, compares social class and tenure of houscholds
for the years 1966 and 1971 and shows that a clear reclation-
shlp exists between SEG, and tenure, The extent to which
the nodel results reflect that evidence has been discussecd
in great detail in the previous section, Here it was stated
that some of the results for households classified by SEG
are dramatic and in conflict wlith common sensej their nmajor
value being in questloning imperfect modelling, Contrary
to the evidence presented in Table 5,4, the model
consistently places insufflcient households from SEG I
in the owner occupled sector and concludes that, in fact,
the vast majority of sharing households come from SEG I,
This *problem' of allocating too many SEG I households to
SHARING has not been resslved, but 1t is bellieved to be a
result of the incorrect modelling of the Average Stay
concept which 1s discussed in greater depth in Chapter 6,

It was suggested in Section 5,1,1, that some explanation
of why certain households are found in certain parts of the
system can be attributed to the eligibillity criteria laid
down by the various agencles responsible for access to the
system, These eligiblility rules were modelled via the use
of the ACCESSIBILITY matrlx but a good deal more speciflc
knowledge 1s avallable about the functioning of these rules
than could be modelled,

The functioning of ACCESSIBILITY will be discussed later

in this Section, Having discussed *who lives where' 1t was
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suggested in Section 5.,1.,2, that ‘'problems' arlse when &
gap exists between housing need and demand and the availability
of dwellings, Four conditions were ldentifled:

1 Unnecessarlily vacant dwellings,

2 Overcrowding,

3 Sharing.

4) Homnelessness,
The extent to which it was posslble to incorporate these
concepts into the model structure will now be dlscussed,and
in particular comments will be made on the strengths and
woaknesses of the model which has just been described in

respect of these phenomena,

54,2, Unnecegsarily Vacant Dwellings,

In Section 5,1,2, & nunber of examples of the reasons
for dwellings becoming vacant are given, Of these, the
majority were easlly incorporated explioclitly into the model,
e8¢, (1) A household voluntarily moves = procedure

SHAKEOUT comes into operation, the household is moved
and a dwelling becomes vacant,

(11) A household is dissolved by death - procedure
HHDISSOLVE reduces the number of households and
increases the nunber of vacant dwellings,

(1134) A new dwelling is created - procedure NEWDW
operates to increase the number of vacant dwelllngs,

There is no explicit treatment of cases such as eviction
or compulsory purchase orders, but these could easily be
introduced by reducing the AVSTAY figures for the house=-
hold types most likely to be affected, Similarly, the model
is not capable of representing the effect of speculation on

the numbers of vacant dwellings, As there i1s no financlal
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sector, the effect of the avallability of mortgages on the
numbers of vacant dwellings also cannot be modelled
explicitly, Implicitly,however, such an effect could be
simulated by adjusting the magnitude of elther the relevant
AVSTAY or ACCESSIBILITY figures,

As discussed in greater detall in Section 5,1,2 there is
little understanding of why some dwellings remain vacant
for extended periods, In the model as it now stands there
i1s no nmonitor on the length of time dwellings remaln vacant,
However, the mechanism AVAILABILITY affects the number of
dwellings occupied each time step and therefore, also the
nunber of dwellings remalning vacant, Due to the use of
net flows,it would not be possible to model the length of
time individual dwellings remaln vacant, but a greater
understanding of why and which dwellings remailn vacant
would enable a more precise definition of AVAILABILITY
to be made,

5¢4.3s Households Unable to Separately Occupy Dwellings

(a) Overcrowding

Since family (household) size is not explicitly
included in the classification of households,
difficulties arise in using the model to assess the
incidence of overcrowding, As dlscussed earlier, only
a linited indication of household size i1s possible
with the classiflcations used., An inmproved model
would need to distinguish between small and large
families, but the data problems of too many model

varlables would arise, Overcrowding therefore, is not
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(b)

a factor which has been explicitly examined with this
model, It has only been possible to include the effect
of overcrowding on the desire to move to a linited
extent through the mechanism of AVSTAY, by reducing
AVSTAY selectively for those household types llving

in dwellings where they are likely to be overcrowded
®¢Zey Young Families in small dwellings,

Sharing

An attempt has been made to model the phenonena of
sharing so as to include all households who voluntarily
or involuntarily share accommodation, The cholce of
model definition of Young Single Households = to
include all elghteen plus year olds = was a doliborate
attenpt to reduce the nunber of hidden homeless, The
separate category SHARING was defined so as to nake clear
exactly who are sharers, Unfortunately, in an attempt
to reduce the size of the matrices it was not possible
to increase the matrix classification to link the
sharers with the shared, The model, therefore, is not
capable of showlng which dwelling types are being
shared, nor which households are being shared with,
Thus in terms of alding understanding of the systen

so as to lndicate possible policy proposals, this
Section of the model only shows who shares, Even if
data was avallable to show where and with whom sharers
share then there would need to be an expansion of the
nodel complexity adding a three dimensional natrix

32 x 24 x 32,
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Homelessness

As discussed in Section 5.1,3., attempting to gauge the
true extent of homelessness is an almost impossible
task, But there is general agreement that the nunmber
of households who are physically houseless 1s very
snall indeed; most people find somewhere to live no
matter how unsatisfactory it may be in the long run,
A homeless household will, in general, either share
with friends or relatives or find sone tenporary
accommodation, The model categories TEMP and SHARING
were defined to take account of this, For the purnoses
of setting up an operational model it was belleved
unnecessary to introduce a further classification
(Houseless) since the added complexity would have
involved very snall numbers and not necessarily led

to any greater understanding of how the systen works,
nor led +to any improvement in the quality of the
mnodel output, The media does tend however, to greatly
emphasize the importance of this end of the scale of
unsatisfactorily housed persons even at the cxpense

of those households sharing or living in overcrowded
or gﬁd condition dwellings, Attempting to model this
section of the system highlighted again the need for
Housing objectives to be clearly deflned since nedla
'noises' cannot replace a more‘fundamental look at

the underlying problens,
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5¢4e4s Households Movement Behaviour

l, The Characteristics of Households most likely to move

The evidence presented in Section 5,.,2,1, suggested
that certaln household types were far more likely to move
dwelling than others, The model sets up those conditions
likely to induce movenent and *moves' households out of
dwellings by means of the matrix AVSTAY (average length of
time in years that a household of a particular type remains
in & dwelling of a particular type before deciding to look
for alternative accommodation), The matrix is of equal
slize as the OCCUPANCY MATRIX, hence it 1s possible for each
household type in each dwelling type to be assigned a
different magnitude for AVSTAY, The model procedure
incorporating this concept has been described in great
detail in Sectlion 5,3%.2, Initial guldance on the
nagnitude of values in the AVSTAY matrix was provided by
infornmation on households length of residence in the three
tenures taken from the General Household Survey, Thus an
average filgure for each tenure was determined (details of
which are contained in Section 5.,3.3.) This average figure
was then ad justed for each household type in each dwellling
type to fncorporate the qualitative conclusions drawn fron
the discusslon on the reasons for household movement and
which households occupy which dwellings as discussed in
Section 5,2.,2. and 5.,1,1, e,g.,, couples and small famllies
are more likely to move than larger older families,

It 1s inportant to note that AVSTAY refers to 'potential’

movers 1,e,, those households who would like to nove but
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not necessarily those who are able to actually nove, llost
studlies concentrate on the number of actual movers and, as
mentioned in Section 5,2,2, & danger exists in studying the
movement behaviour of actual households only, At the
extremes immobility may indicate that current housing
situations represent a 'trapped' position which the house-
hold is unable to change or that they enable satisfactlion
to be maxinized,

In the model, however, all potential movers are inltially
'moved' into the category MOVING although the unsuccessful
novers may be returned to exactly the same category of
dwelling type from which they were taken, However, this
movement back to the same type of dwelling may be reflecting
a move to another very similar dwelling in a different
location or in fact a non-move i,e,, the household wanted
to move but was not able to find a sultably alternative
dwelling, so remained in exactly the same dwelling, This
inability for the model to produce output which distinguishes
between actual and potential movers is a considerable
disadvantage in alding understanding of why some households
find it easier to move within the system, but is inevitable
due to the use of net flows, It appears necessary to trace

individual flows in order to overcome the problen,

2, The Reasons for Household Movement,

The literature presented in Section 5,2,2, made great
use of the distinction between New and Continuing Households
in analysing the reasons why certaln households move; the

implicit assumption belng that the liklihood of moving will
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depend upon the circumstances surrounding the fornmulation

of the household, These distinctions are not used in the
nodel, Due to the use of net flows all households of a
partlcular type irrespective of how or when they were forned
are assumed to have the same propensity to move, As such
1t has not been possible to model explicitly the reasons

why households move,

In Section 5,2,2, on the reasons for household movement
the point was made that the need for alternative accommodation
would be manifest before actual movement takes place, In
fact, even wlthout actual household movement the nature of
the dwelling stock and the distribution of household types
i1s in a constant state of flux as dwellings age, are
nodernized, converted etc,, and households age, marry and
have children etc,, For thls reason, in the nodel, the
households and dwellings phenomena are dealt with before
any household movement takes place i,e,, before the
procedure incorporating AVSTAY 1s allowed to operate, The

procedures used to model these phenomena are;

HHCHANGE, NEWHH, HHDISSOLVE, DWCHANGE, NEWDW, DELMDW,
Some of these procedures model phenomena which could induce
a household to move e,g8,, & young couple have a baby (HICHANGE);
a 'child' leaveshome (NEWHH); & dwelling becomes unfit to
live in (DWCHANGE); a dwelling being demolished (DEMDW),
The operation of these procedures have been discussed in
detall in Section 5,3.1l, but the extent to which they
replicate the present understanding of the real world needs

to be made clear,
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HHC HANGE

In the process of households changing their status, not
only is 1t assumed in the model that this status is changod
before moving, but also that a high proportion of households
do not wish to move as a consegquence of thelr new conditlon,
In the model HHCHANGE causes under 10 per cent of households
to change thelr status, Note also that the model assunes
that households in TEMP and SHARING experience the same
proportion of HHCHANGE as those separately occupying
dwellings, This presumes that these detrimental housing
states have no 1nfluence on the evolving states of these
households, Although no suitable data was found it is
generally held that household development is affected by
current housing conditions, and therefore several feedback
mechanisms are required in the model at this stage, (See
Chapter Eight for a discussion of the nature of feedbacks
to be incorporated into such a model),

NEWHH

In the model as it now stands the creation of new house=-
‘holds 1s solely represented by the injection into the systen
of elghteen year old Young Single Households, There is no
explicit iink in the model between an eighteen year old
leaving home, and the affect this may have on the Family
household remaining, Once again, due to the use of net
flows it 1s not possible to trace individual flows, therefore
all elghteen year olds are assumed to 'appear' as YSH, It
1s assumed that some of these will be last children leaving

home, Therefore, included in the flows OFTOC and OSPFTOS

304



are elements to cover families and single parents reduced
to couples and single person-~households as a result of the
last chlild leaving home, Once more it would be necessary to
add the further varlable of fanmlly size to link these two
phenonena,

DWCHANGE

In the process of DWCHANGE 1t is assumed that vacant
dwellings change thelr state at the same rate as occupled
dwellings, In the case of modernization, for example, it 1s
often argued, as in Section 5,1,2, that dwellings are kept
vacant 1n order that they may be moderniged, TWithout nore
information on thilis subject i,e,, reasons why vacant

dwellings arise, the assumption bullt into DWCHANGE nust

remain,

5¢4,6, Factors Affecting the Destination of Movers

Section 5,2,3, dlscusses those factors which affect
where & household will move to. In concluslion it was
suggested that the three most lmportant factors affecting
the destination of household moves areg

b Present Tenure

c Search informatlion and nearness to
enployment behaviour,

%ai Eligibility criteria,

Households are moved into dwellings from HOVING by means
of the matrix ACCESSIBILITY (The proportion of households of
each type who wish to move that would move to dwellings of

each type Lf an infinlte supply of such dwellings existed),
This matrix, as with AVSTAY, 1s of equal size as the

OCCUPANCY MATRIX hence each household type in each dwelllng
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type 15 assigned a different value of ACCESSIBILITY, The
model procedure for lncorporating this concept has been
described in great detall in Section 5,3, 2,

Figures for the ACCESSIBILITY matrix could not be basod
on any exlsting data as Information on such a concept is not
collected, Subjective consideration of the evidence on who
lives where; the characteristics of households nmost likely
to move; and the factors affecting the destination of novers
(Sectlons 5,1els, 5.2.1s, 5.2.3.,) was usod to dotormine
the nagnltude of the figures in this matrix, An attenpt
was made for information on the eligibility criteria and
allocation policles of the various agencies controlling
the different tenure sectors to be embodied in the
ACCESSIBILITY figures., Thus, for example, since a YCH in
SEG I both assumed to be earning a good income would be
hlghly elligible for a mortgage and conversely would be
very unlikely to qualify for a council dwoelling, the
ACCESSIBILITY figure for YCH's in SEG I wishing to enter
the owner occupled sector is far higher than those wlshing
to enter the local authority sector, (The final figures
chosen were 91,7 per cent and 2,2 por cent respectively),

The second conclusion to be drawn from the litecrature
review in Section 5,2.3., i.e,, the importance of a household's
present 'tenure® in affecting its destination after movenent
was not able to be incorporated into this model structure,
In the present model all households of a particular type
who wish to move, lrrespective of thelr original locatlon

are transferred to the ane category called MOVING., Thus
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vital information on present tenure is lost, Such a nodel
structure was unavoidable in an attempt to 1limit its size,
However, Lf data on the likely destinatlion of movers fron

particular dwellings was avallable continuous adjustments

of ACCESSIBILITY values could he introduced,

Similarly it was not possible to model a households
search behaviour except to the extent that households of
slmilar types and SEG's are assumed to behave 1n broadly
similar ways as discussed in Section 3,2.,2, and are therefore
likely to have similar ACCESSIBILITY figures., Thus
ACCESSIBILITY largely reflects only eligiblility criteria
and allocatilon policies of the varlous agencies,

Such 1s the bellef in the strength of these eliglbility
and allocatlon pollicles that a further concept was introduced
into the modelling process to enhance the effect of the
ACCESSIBILITY matrix, Thls concept 1s the Pecking Order,
Here, households were ranked according to thelr ablility to
galn access to first the owner occupled sector, then the
local authorlty sector, and finally the privately rented
sector, Guldance on this ordering was provided by evidence
from Murie (93) on the factors affectlng the destination of
movers, Thus the household type at the top of the list is
the household type with the greatest capacity to gain
access to the housing system and that at the bottom the
least able, The pecking order serves the three-fold
purpose of ranking first those with financial power, then
those with social power l,e., poor, large, and finally

those with little or no financlal or social power,
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Each of these three groups are assumed, in the model, to be
largely interested in different types of dwelling 1l,c.,
owner occupiled, loc al authority rented, then privately rented,

Such an ordering is, however, highly dependent upon the
avallability of all dwellings, If dwellings are in plentiful
supply ?he effect of the Pecking Order will be considerably
reduced, The Pecking Order has the strongest effect whon
there 1s a shortage of dwellings,

Thus there is a strong link between the effect of the
Pecking Order and the magnitude of the parameter AVAILABILITY
which restricts the take-up.of vacant dwellings at each
peck, One of the effects of AVAILABILITY is, in fact, to
allow for the differences between supply and demand for
dwellings in different parts of the country, IThereas total
supply may equal total demand on a natlonal basis total
supply may exceed total effective demand if the dwellings
are not in the desired locatlon and hence a number of
dwellings will remain vacant,

Thus the strengths and weaknesses of the Allocation
Section of the model have now been discussed, Chapter Six
is concerned with why 1t is necessary to calibrate a model,
some of QLB problems encountered in attempting to calibrate
this model, and the results of running the model forward

with the parameters as set for the period 1967 to 1976,
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CHAPTER SIX

CALIBRATION AND TESTING

6,1, THE AIMS OF CALIBRATION WITH SOLE_EXALPLES
OF SUCCESS ACHIEVED ,

‘Calibration’ involves the determlnation of the best
estimates of the parameters of the model, and 'testing’
neans estimatlng the goodness of fit of the model when
run with the best estimate parameters, If a model is to
te used for predictive purposes it 1s essential that 1t
be calibrated and tested for some historlic perlod in order
to have some degree of confidence in its predictions,

Ideally, calibration and testing should be carried out
separately, For the Housing Policy lModel this would mean
defining the parameters over a period such as 1957 to 1966
and testing the: model over the period 1967 to 1976, 1977
to 1986 being used as the predictive period,

However, severe problems wlith lack of historic data
prevented such a procedure being employed, +the decision
was taken to use 1967 (including the initialisation period)
to 1976 as both the calibration and testing period combined
and in so doing to follow Forresters' exanple,( 45)

The processes of calibration and testing are closely
connected, As calibration proceeds it is necessary to
ad just appropriate paraneters according to some goodnecss
of fit criteria, Inevitably the criteria are relzaxed or
tighténed as success or fallure in calibration develops,

The basic principle employed with the calibration and
testing of this nodel consisted of first defining the best

values for the input data based as far as possible on
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exlsting sources of statistics and both qualitative and
quantitative survey results, Second, running the nodel
from 1967 to 1976, Third, adjusting the input data so that
results on the model levels agreed with statistics which
were avallable (in thlis case only for 1967 and 1971),
Certain input data was avallable up to 1976 e,g. narriares
and new house bullding, so the assumption was nade that if
the nodel could natch 1971 data, the model results could be
accepted up to 1976, The criteria for acceptance of model
results from 1971 to 1976 being that no violent changes
occurred in previous trends, It was believed that nodel
predictions would not be acceptable for longer than a
further ten year period, The usefulness of being able to
predict only ten years ahead was brought into question when
carrylng out Experiment 3 and will be discussed in the
following Chapter,

Calibratlion of models of complex systems such as
housing 1s in many ways an incomplete and inperfect process,
A conpromise nust be reached between model conmnplexity and
model recalism (in terns of its abllity to reflect observable
phenomena) on the one hand and the quality of the existing
avallabIe data on the other,

For a simple nodel with few variables, See Fig, 6.1,
exlsting da;a may be suitable and easy to obtaln and
consequently the process of calibration relatively easy,

In terms of 1ts usefulness a sinple nmodel can give only a
linited representation of reality, In efforts to dnscribe the

actual world with the model the temptation will be to lncrease
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najor problem was lack of sultable data, The cxtrene
complexity of the housing system had long been appreciated,
But as a large number of parameters, about 1650, were
defined in such a way as to be freely adjustable without
external constraint from known data, it was initially
assumed that it would be possible to obtain many different
solutions thus giving more chance of arriving at tho 'correct’
solution, But the problem now appears that there is too
much freedom to set parameters, So many parameters are
conpletely unknown. Even their original definitlion has been
brought into question, Notably amongst these were AVSTAY,
ACCESSIBILITY, SHARINGACCESS, AVSTAYTEVP, AVSTAYSHARE,
AVAILABILITY, The chance of sinultaneously hitting upon
the correct cholice of all parameters is extremely snall,
The experience of attempting such a task has been that as
one section of the model, say total vacant dwellings, 1s
brought 'under control' i,e, model results match the data,
other previously controllable sectlions are upset. Correcting
one variable has only resulted in the mismatch of others,

A sinultaneous solution matching all known output varlables
is necessary - plecemeal attempts so far having been only
partially successful,

No systematlic approach to calibration has yet been
devised and'it 1s not possible to know previously 1f a
nodel is calibrateable or not. Experience has shown that
in attempting calibration of a conplex model the researcher

requires a certain psychologlcal standpoint to be able to
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which were defined in such a way as to be freely adjustable
without external constraints from known data, These were
AVYERAGE STAY, ACCESSIBILITY, AVAILABILITY, AVERAGE STAY
SHARING, AVERAGE STAY TEMP, PECKING ORDER, SHARING ACCESS,
YSROOM, In the event only the first four parameters were
used in the calibration process the remainder being kept

at their initial values,

In all, over 100 computer runs were necessary to
achieve 'calibration' of the model for the historlc perlod
1967 to 1976,

A discussion of some of the problems arising fron
attempts at calibration will demonstrate how the model can
be used as a learning tool,

In Section 5,3.,4, it was shown that the model allocates
an unacceptably large number of households in SEG I to the
SHARING category at the expense of households in the lower
soclo-economic groups. The reasons why thls sltuation
persisted desplte attempts to correct it are not entirely
clear, The attempts did reveal that in the model, house-
holds sharing behaviour 1s most sensitive to changes in
the parameter AVSTAY, There 1s clear survey data to show
that th; four soclo-economlc groups are likely to have
different average stay characteristics., SEG I generally
being the most likely group to be moving from dwelllng to
dwelling, This evidencé pronpted the use in the model of
appropriate average stay flgures so that nore SEG I house-
holds were shaken out at each iteration than other soclo-
economic groups, Bearing in mind the model's use of a

peciing order which would give nany of the SEG I households
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preferential allocation to dwellings the process night have
been expected to respond realistically, This has been shown
not to be the case,

One modiflcatlion used to explore this issue involved
the convenient step of setting AVSTAY figures for house-
holds in SEG I equal to the corresponding values for house-
holds in SEG II, Sinmilarly, SEG IV AVSTAY figures were set
equal to SEG III figures, Thus the range of AVSTAY values
was reduced from between 3 and 40 years to betwoen 4 and
24 years, The distinction between movement characteristics
of households of different ages and at different stages in
the family life cycle was still preserved as was the ranking
of soclo=econonlc groups i1,e, higher SEG's still nove nore
frequently than households in lower SEG's,

The effect of this change was to produce a more
realistic result in which homelessness and sharing in
SEG I was significantly reduced and made smaller than in
the other soclal groups, Households in SEG IV now
constituting the majority of sharers.

The results of this modification led to an exploration
of the model's treatment of households who nove, This in
turn leg to a more detalled understanding of the phenomenon
in reality, and also indicated an area where more data
1s requlred;

The model definition of AVSTAY may not correspond with
the actual use within the model, The present use of the
AVERAGE STAY concept produces potential movers, A
potential nmover being 8 houschold who has nade positive

efforts to find alternative accommodation, All potential
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novers unable to find sultable dwellings are allocated

to SHARING irrespective of their original situation, 1In
reality, however, the difference between potentlal novers
and actual movers varles between the tenure sectors,

In general, in the arner occupled sector and to a
lesser degree in the local authority sector movement out
of a dwelling will not take place untlil a new dwelllng
has been found to nove into and another household found
to take over the old dwelling, In reality in both sectors
the number of potential movers wlll be greater than or
equal to the number of occuplers who actually move since
unsatisfied potential movers will remain in thelr dwellling
1f they cannot find a sultable alternative,

For the nodel to recreate this situation the unsatisfied
potential movers from the owner occuplied and local authority
sectors need to go back into the OCCUPANCY MATRIX,

In the privately rented sector and for households
sharing or in temporary accommodation, in reality, movement
out of a dwelling whether desired or forced e,g. when a
lease expires, does not necessarily result in movement
into another dwelling., Movement does not depend upon
finding'another household to move into the dwelling, As
such the number of potential movers will often equal the
number of actual movers although sbme noves nay be into
shared or temporary accommodation, For these sectors the
nodel allocates households correctly,

In all sectors therefore, in reality, a relatlonshilp
exlsts between those declsions and constraints relating

to movement out of dwellings and thocse relating to novement
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into a dwelling, In addition actual movement depends
upon the original situation of the household i,e, the
owner occupied sector, the local authority sector, the
privately rented sector, temporary acconmodatlon or
shared acconmodation, In nodel terms a relatlonship
exists between AVSTAY and ACCESSIBILITY, and varies
depending on whether the potential nmover is located in a
particular sector of the OCCUPANCY MATRIX, in TElP, or in
SHARING,

The model results show that the number of households
in SEG I sharing dwellings increases steadily from 1967
onwards implying that the number of households noving
INTO dwellings is consistently lss than the nunber of
households moving OUT of dwellings, This suggests that
the link between the concepts of AVERAGE STAY and
ACCESSIBILITY have not been taken account of in the model,

Several requirements must be satisfied before the
present model can be improved upon,

Research 1s necessary to ascertain more about the
relationship between the reasons for wlishing to nove out of
dwellings, the abllity to actually move into a chosen
dwelling, and the constralnts to actual movement, for
households of different types in different housing
situations, In addition data is hecessary on the nunmber
of succesful movers in relatlon to the nunber of potential
movers in each sector, In terms of the present research
e 1 ther time nor resources allowed any rurther investlgatlons
into this area,

Another feature of the model noted in Section 5.3.4.
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was the consistent reliabllity with which some types of
household were successfully housed, Closer exanination
showed that these households tended to be small in nunmber,

The allocation of dwellings to potential novers 1s
based on a mininmization process., The nunber ol households
to actually nove is taken as the ninimum of either:

Potential Movers x ACCESSIRILITY or
Vacant Dwellings x AVAILABILITY,

Thus a large group of potential movers will have a greater
chance of belng constrained by supply whereas snall groups
wlll nmost likely be restrained by demand. It was evident
from the model results that the pecking ordcr, desicned to
reflect the market strengths of the various households was
being distorted by the mlative sizes of the type of movers,

As an experiment a modification was introduced to the
model which adjusted AVAILABILITY depending upon the size of
the 'potential mover' group being considered, Although the
effect of thls change was for the pecking order to function
more closely as intended other significant and questionable
effects remalned, The nodification was not used in the
standard run but does indicate how AVAILARILITY could be
rendered, d ynanic and allowed to operate in a manner closer
to Lts original definition, MNuch nore nceds ‘¢ be known about
how households attempt to find alternative acconnodation
and in particular the proportlon of all dwellings avallable
that households of different types are prepared to consider,

Thus, ‘failure' to calibrate has drawn attention to
aspects of the model structure which now appear to be

incorrect and in some cases to have 'forced' greater
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understanding of how the actual system nay work, A secondary
autcome has beoen the identiflcation of further research
required to facilitate a more appropriate model formulation,
In conclusion, those aspects of the model for which
further investigation is necessary are sumnarized
(L) Model sensitivity to the averace stay phenonenaj

(11) The relationship between the concepts o Average
Stay and Accessibility,

(111) llodel treatment of potential novers unablec to find

sul table alternative accommodation i,e. should
they enter SHARING or the OCCUPANCY MNATRIX?

6.2, THE STANDARD RUN

The 'standard run' 1s the term applied to the model
results of the predictive period obtained by running forwards
from the calibrated historic perlod. In this model the
standard run starts at 1977 and finishes at 1986,

Flge 6.2. provides a broad view of both the historic and
predictive period, The historic period has been discussed
at length in Sections 3.4.6., 4.4.7., and 5.,3,4, In the
standard run no great changes are predicted from those
trends experienced from 1967 to 1976,

A steady growth 1s expected in the total number of
households and dwellings; vacant dwelllings increasing at a
greater rate than In the past ten years, The number of houso=-
holds who are homeless/sharing i1s expected,in the nodel, to
level out over the next five years, lncrecasing slightly
until 1986, The recasons for this are not clear but nay
be related to the model's treatment of households in SEG I
nentioned in the previous section,

Fig. 6.3, shows the dwelling stock by tenure, size
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and condition, The ovner occupled sector is expccted to
continue to increase as a proportion of all dwellings with
the privately rented sectar continuins to collapse althourh
the predicted decline 1s slightly lower than during the
previous ten years, Thls would suggest that there 1ls a
level below which this sector will not fell, In terns of
slze, past trends are expected to continue with small dwellingcs
rapldly increasing in number, By 1986 large dwellings will
constltute the smallest proportion of all dwellingsz, Such
trends are not unlikely if present low blrth rates continue
and famlly size declines, The general condition of the
dwelling stock 1s expected to lnprove at a slightly greater
rate than during 1967 to 1976,

Figs, 6.4, and 6,5 shows the number of vacant dwellings
by tenure size and condition, It 1is noteworthy that the
nod el produces a rcmarkable expansion in vacant owner
occupied and local authority dwellings; of equal significance
1s that they are dominated by dwellings in food condition,
Such prediction based upon a continuatlion of the present
bullding programme suggests that demand for housing in the
future, at least for these two sectors, will stabilise,
These rcBults ralse an important Query as to the nature of
feedbacks which ought to be implemented in a nodel, In
reallity such a situation of vast increases in vacant ¢ood
condition dwellings would undoubtedly cause some govern=
mental reaction, But feedbacks can only satlisfactorily be
incorporated into a model Lif there is firm evidence that
such a response will be implemented, The query which arigses

is, 'Should a model assume governmental responses?' ,
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According to model predictions only certaln sized vacant
dwelllngs are expectod to increase at 2 nore raopld rate than
the historic period would suggest, In the local authority
sector medium sized dwellings are not expected to increass
faster than during the previous ten year period, This result
1s to be expected since local authorlties cater primarlly for
young fanilics who would neced this sized dwelllng, The
dramatic increase expected in very small and small vacant
dwellings is somewhat surprising in the licht of local
authorities changing attitudes towards smaller, especlally
older, households., In the owner occupled sector there 1s an
expected surplus of medium and small sized vacant dwellings.
The runber of very small and large sized vacant dwelllings
1s expected to decline further which could sugzest a
shoxrtapge of these sizes in thl:s sector.

That such a sltuation of rapid increases in vacant
dwellings of particular types is predicted by the nodel
could reflect an inadequacy in the concept of ACCESSIBILITY.
In rcality accezcidilities car de expected to reflect to a
certain extent the supply of dwellings., Consequently as tho
supply changes e,g. expanslion of snall slzed dwelllngs so
should the accessibility figures change, At present there is
no device within the nodel to do thls,

Fig, 6.6, shous nodel nredictions of the number of
householdc by socio-cconomic zroup, fanily ctatus and ago,
Acain model predictions represent a continuation of past
trends with SEG I and SEG II gaining in importanco as the
upward drift in social class continues, ‘ifhe proportion of
households where the head is zged over forty five years is

expected to level out in the next ten ycars as the number
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of younger households increases, Single households (as
defined in the model) continue to be the dominant fanily
status, The number of childless couples is expected to
increase and the number of fanily households expected to
level out as the birth rate remains low,

Fig., 6.7. shows the total number of homeless/sharing
couple, fanlly and single naront housecholds, Slngle housc-
holds are excluied as in many cases thelr sharing is
voluntary, Fron 1977 onwards a general improvement is to be
expected in the number of households sharing dwellings. The
nodel results for the historlc period were discussed in
Section 5,4,6, when questions were raised as to their
credibllity, The results could be feasible - as the dwellings
situation has moved from a situation of shortage towards an
excess but this does not explain why SEG IV 15 satisfied
first then SEG II then SEG III, with all three tending to
stability during the predictive perlod, No explanation can
be given as to why the number of households in SEG I who
are sharlng 1s expected to fall quite so dramatlically. In
a sense the model anpcars to be 'correcting' the unsatisfactory
rcsults of the historic period, These results indicate a
nodel faiiure - possibly of the nature described in
Section 6,1,

Fig., 6.8, shows model output of the number of occuplors
in each sector fron each socio-economlc group., The very
raplid increase predicted by the model in the number of
households in SEG I in owner occupation 1g not imnmedlately
Justifiable and must be associated with the large number of

SEG I households predicted to be in SHARING, Both results
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represent model fallures as yet unsolved, The trends
predicted for the other socio-economic sroups in owner
occupation are not unllkely when considering the actual
growth in the size of these groups as shown in Fig,6.6,
In the local authority sector the situation is expected
to stabllize for all SEG's, In the privately rented sector
& continued decline in use is predicted for SEG's II, TII
and IV although households from SEG I are oxpected to
increase slightly in nunber,

Thus this 1s the housing situation predicted by the
model for the period 1977 to 1986, Desplte the
inconsistencies with conmnon sense expectations these
results were believed to be acceptable for the purnoses
of showling how such a model could be used for the

exploration of policy proposals, This is the ain of

Chapter Seven,
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CHAPTER SEVEN

THE EXPERI XENTS

There are two justifications for carrying out experinents

on a model of this natures

(1) to denonstrate the nodel's ability to
be used for the exploration of policy
proposals, and

(11) to gailn insights into both the real svsten
and the model structure prior to its
lnprovenent,

Only linited confidence can be had in the rodel
predictions for 1977 to 1986 and the anomolies have been
noted in previous chapters., As such the results of any
experiments will be limited., The process of experimentation
does however explore in practical terms the role and value
which could be expected from & model of this type operating
in an environment where more extensive historic data was
avallable and where the technological problems of fitting
the model results to that data had been overconme,

Three experlinents were carried out on the nodel and
will now be dlscussed separately,

T.1. Experinent 1,

v

The first experinent was devised as a result of studying

Fipcures 5,5, and 5,6 on the nature of vaéant dwellings
predicted for the period 1977 to 1986, The assumption was
made that 1f such a situatlion were expected with confidence
then policy responses would result, One likely response
would be tot

Cut new bullding and conversions to the following dwelling types:
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Very Small Local Authority Good Condition Dwellings,
Small Local Authority Good Condition Dwellings,
Small Owner Occupled Good Condition Dwellings,
lledium Owner Occupled Good Condition Dwelling,

Thus the baslc of the first experiment was formed, It
was decided that new bullding and converslions to these
dwelling types, assumed in the standard run, would bde cut
by 50 per cent per annum fronm 1977 onwerds,

In very broad terms the general results of this experinment
weres

l, Fewer dwellings in total,

2. Fewer vacant dwellings in total

3, lore sharing in total,

4. Fewer households in owmer occupation,

S« liore households in the Local Authority rentecd sector,

6, No change to households in the privately rented sector,
The greatest ‘decline in dwellings 1n absolute terns
occurred in the ovner occupled sector, The cut back in this
sector may have becen too severe since in any one year only

half of the reduction has resulted in a decline in the
nﬁmber of vacant dwellings, It would appear that this scctor
nay requlre a greater vacancy rate as there are still
| substantial numbers of vacant properties,

In contrast, in the local authority sector the reduction
In total number of dwellings leads to a reduction in the

v

nunber ol vocant dwellings slightly nore than the initial
reduction, For sone reason, this sector appears to have
attracted former owner occupiers,

Not all sizes of dwellings are affected, only those
where 2 changed bulilding or conversion progranme was
introduced, Neilther are all household types affected -

primarily 0ld Single Household (OSH), 0ld Couple Households

(OCH), Young Fanlly Households ( YFH), and 0ld Fanmily House-
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-holds (OFH) all in SEG I, Exanination of the cclls of the
OCCUPANCY and SHARING natrices reveals that other household
types are remarkedly unaffected, The effect on these housc-
holds in SEG I is to increase the number now sharing although

a few enter the local authority sector,

That houceholds in SEG I are agaln affected by an 1ncro§so
in sharing must be related to the model fault identified in
Section 6,1, An observation is made that this defect nust
be corrected if the model is to be used effectively,

Some interesting diccussion points arose out of this
experiment, The reactlion to the model predictions deplcted
in Figure 5.5. and 5,6 were that (a) they nust be wrong, and
(b)this situation would not be accepted, Reducing the nunber
of vacant dwellings nay, on naper, produce an apparently nore
efficlient use of the housing stock but may also pose other
problemz, Not enough 1s known about the magnitude of the
vacancy rate requlred for dwellings to be used most
efficiently e.,g. to facilitate adeguate nobility (the functlon
of which is to ad just houslng to changing needs and desires),
to ensure that house prices do not adversely affect mobility,
to allow new households to enter the system - their entrance
depending” upon deaths and enigration of households and the
rate of new bullding and conversion in relation to the rate
of denolitions.

The present state of knowlcdge 1s gcared to understanding
a sltuation of housing shortage, As we move towards a
sltuation of excess new Questions need to be angwered,

1, What 18 a 'good' situation to be ailning for - a balance

between nunber of households and number of dwellings
or an excess?
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2., What levei of excess could be tolerated?
5+ What are the implications of a surplus of dwellings?
4, Can vacant property be rogorded as a soclal assot?
This model cannot be used to answer such questions,
The experlment has provided good evidence of how a nmodel
of this type can te used as a tool for identifying arcas
of inconplete understanding of reality, In addition it
has becone clear that objectives in housing must be clearly
defined if any attempt is to be made at analysing the

effect of policy proposals,

T.2, EXPERIMENT 2,

Thls experiment was devised in response to the curront
debate on the sale of council houses, The arbitrary
decislon was taken to increase the transfer of local
authority dwellings to the owner occupled sector five-fold,
In 1977 this has the effect of increasing the nunber of
dwellings (all sizes) s80ld from 35,000 to 176,000
representing a dranmatlic change of policy.

In broad terms the general results of this experinent
over the period 1977 to 1986,

v

The total nunber of dwellings was virtually unchanced,
Fever vacant dwellings in total,

Feyer sharing housecholds in total,

llore households in owner occupation,

Fewer housclolds in local authority scctor.

No change to houscholds in the privately rented scctor,

(OANS) IR A I N

Tius, as a result of selling large nunbers of local
authority dwellings a goneral inprovement is exnerlenced in
the housing situation i,e, ore dwellings are occunied and

fewer houceholds share,
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CHAPTER EIGHT

CONCLUSIONS

The najor impetus for this work lay in the belief that
one day an 'ideal' model (as defined in Chapter I) of the
housing system in England and Wales could, and would, be
developed, Such an ‘*ideal' model, it was thought, could act
as a direct ald to the formulatlion and evaluation of housing
policles, As discussed in Chapter I the primary function of
this research was to provide a learning experience of how
best to approach this task,

The najor outcome of the work, however, has been to
seriously question both the role of and the ability to ever
develop an 'ideal' model as was initially envisaged, The
function of‘this iearning model now takes on an importance
largely unforeseen at the beginning of the work, The wvalue
of this model is now seen in its ability to act as a tool
for learning about housing and the housing system itself
over and above that of learnlng how to build an 'ideal' mnodel,
Use of the nodel has provided an important stimulus to our
subjective understanding of the functioning of the systen,
our ability to better deflne housing objectives, for
recognition of data that would be valuable and also for
exposing research needs, But slgnificantly only functioning
in a very indirect manner in supporting policy evaluation
and formulation,

The lessconsto be learnt from the experience of using

the model will now be digscussed under the followlng six
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record, DMovement may take place into a shared or tenporary
dwelling if no other aliernative 1s found,

Thus in the privately rented sector potential movers
will most likely equal actual novers, This will be less
likely in the ovner occupled and local authority sectors,
If the trend towards a surplus of dwellings continues then
household novement may be seriously restricted in the
owner occupied and loc al authorlty rented sectors,

Thus attempts at developlng the model have forced a new
appreclation of the housing system and also indicated an
area of incomplete understanding, A useful plece of
research to improve the exlsting weakness in nodel design
would be to study the effects of different vacancy rates
on household movenent behaviour,

8.1¢5. Response TLlucs of the Systen

The exploration of the effects of & possible further
reduction in the birth rate drew attention to the long
tine scale overwhich some phenomena must be viewed,
Demographic phenomena, such as birth rates, require
planning horizons in the region of 50 years and hence a
nodel designed to study such situatlons nust be capable
of running forward for such a time, Experimentation also
showed how some phenomena have relatively short response
times e,g., the sale of lbcal authority dwellings will
have an imnediate impact on the mix of the dwellling stock
between tenures = an increase in owner occupation and
reduction in the local authority rented sector

Housing pollicles need to be seen both in the light of

the short-term and long-term effects,
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"BEGIN''INTEGER' CARD:

"REAL'T,TIME, LENGTH,POUT,PNEXT, DT,
*PROCEDURE'TEST:

*BEGIN''INTEGER'J:
JEeREAD:
CARD*CARD+1 NEWLINEC1):PRINTCY,1.0):
IFVCARD#J ' THEN' "BEGIN'WRITETEXTC ' (' PATAXFAILUREXNEARXLINE ')
PRINT(CARD 1,0):PAUSE(99); 'END'}
.END’:
*PROCEDURE ' READTABLE(Z); *ARRAY'2:

'"BEGIN'*INTEGER'J,K:
Z{11¢READ;Z[2]«READ; 2Z[3)€READ:
210)¢(z021-2013)/21t313;
Ke2L0):
"FOR'Je4 'STEP'"1'UNTIL'X+4'DpO'Z[J1¢READ:
"FOR'Je1'STEP'"T'UNTIL'K#+4'DO*PRINT(Z[JY/2,3):
.END':
"PROCEDURE 'AREADTABLECZ,A): *ARRAY'Z:"INTEGER'A;

"BEGIN''INTEGER'J ,K;

LA, 1T)1eREAD;Z[A,2) «READ;Z[A,3]¢READ:
2CA,01e(Z0A,2)~-2TA 1)/ 2LA/3]:
Ke2[A:0):
"FOR'J&4'"STEP"1'"UNTIL'K+4'00"'2[A/JI«READ;
" FOR'JET1!'STEP 1 'UNTIL'K+4"'DO'PRINT(ZLA,J),2.3);
*END!:

"PROCEDURE'INCZ,P, Q) 'REAL'Z:"INTEGER'P,Q;

'"BEGIN'Z&READ:PRINT(Z,P,Q):
'END':
‘REAL' 'PROCEDURETABHLINAME X): 'ARRAY'NAME; "REAL'X]

"BEGIN''INTEGER'I/,J,K?
'REAL'DIFF:
VIFYXCLE'NAMETT I THEN'TABHLeNAME[A)
"ELSE'']JF'X'GE'NAME([2)'THEN'
TABHLeNAME[NAME[(144)
"ELSE!

*BEGIN' TEENTIERC(X~-NAMELY1]) /NAMEL3 )
Jel+4 KeJe1}
DIFFeX-NAMELYT)-T«NAME[3):
TABHLENAMELJI+DIFFaCNAMELKI-NAMELJ]) /NAMEL3]:

TEND
‘END'
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CREAL*'PROCEDURE'ATABHL(NAME ,A/X); 'ARRAYINAME; "REAL'X " INTEGE®

*BEGIN''INTEGER'] 4 ,K?

‘REAL'DIFF;
VIF'X'LE'NAMECA, 1) 'THEN'ATABHLENAMELA,4)
"ELSE'"IF'X'GE'NAMELA,2) ' THEN'

ATABRLENAME[A ., NAMETA,0])+4)

‘ELSE’
'"BEGIN'J€ENTIERC(X=NAME[A,1))/NANELA,3]));
Jelsb;Kel+d,
DIFFeX-NAMELA,11=1aANAMELA,3]:
ATABHLeNAMEL[A,J)4DIFFe(NAMELA,KI=NAMECLA,J))/NAME([A,3]);
IENDt:

"END'

'"PROCEDURE'SETUP(G):

'ARRAY'G:
'BEGIN''"INTEGER'1,4:;
YFOR'T€1'STEP'T'UNTIL'10'DO!
'"BEGIN'A:G[1,43) ¢READCH;
YIFE'GL1,43)=16'0R'G[1:431=3994 ' THEN''GOTO' A}
"FOR'J+O'STEP'I'UNTIL'42'00'Gl1,41¢0:
IEND':
6({0,41]€0:
YEND '

"PROCEDURE'SETUPWITHMINMAX(G): 'ARRAY'G:

"BEGIN''INTEGER'1,J:
SETUP(G):
VFOR'J€41,42' DO
"EOR'T«1'STEP' 1 UNTIL'10'D0'GL1, 1¢READ:
.END!:
'PROCEDURE'ENTERCG  TIME,P,Q, RS T, U,V ,W,X/Y);

"ARRAY'G: 'REAL'TIME:
"REAL'P:Q/R«SyTrUsV W, XY
"BEGIN' '"INTEGER'1L:
1«6L0,41];
VIF'ISLO'THEN''GOTO'FIN:
G[0:41]‘I+1;
GLO,11¢TIME:GL1,1)eP;GL2,1)e0;
GL3,1JeR;GE4,T]1eS:G(S,1)eT
GfbaIJ*U:GI7.1]*V:G[8,1]¢U:
GL9,1)€¢X:G[10,1) ey

FIN: 'END':
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‘PROCEDURE'OUTOUT(G,T):i'ARRAY'G: "STRING T}

"BEGIN' 'ARRAY'MIN,MAX,D[1:10):
"INTEGER''ARRAY'EL0:200);
‘INKEGEAl Led o Ko LN tRQEALTM, 2
PAPERTHROW:WRITETEXT(T);
"FOR'I€T'STEP*1'UNTIL"10"' DO
"IF'G(T,41)=0"'AND'G[],421=0
TTHEN'MIN{] ) eMAXES ol ,0)
‘ELSE''BEGIN'MINCIYICGIT 1) MAXE]Y€GUI  42)END' S
LeG6L0,41)-1;
'POR'J«O'STEP'T'UNTIL'L'DO!
"FOR ' Te1'STEP Y yNTIL "0 0!
"TF'GEI,JIKMINILY'THEN'MINLI)¢G],J)
'ELSE"IF'GCI.JJ)MAX[IJ'THEN'MAX[I]¢G[11J]:
"FOR'T«1"'STEP'1'UNTIL'10'DO"
TBEQIN' T IF UMAXL I MINTIIETHENT " COTD FIN:
"TF O MINCI)=GL1,41)1 AND ' MAXLI) =G, 42]  THEN''GOTO'F
Mmetl.:
VIF'MAXCI)=0'THEN''GOTO'C:
C1F ' MAXIIYCO  THEN  "BEGIN ' Me-1 tMaX L1 de~MAXET I END!
"1F'MAX[IJ<1'THEN''GOT0'B:
A:'IF'"MAXLITCID' THEN''GOTO'C?
MAXLIJ¢0,1aMAX[1]:Me10aM;
'60TQ' A
B:"I1F'MAXL1]>1'THEN''GOYO'C:
MAXC1Ie10aMAX[1):MeD, 1aM;
'60T0*'R:
C: Z2«ENTIEQ(MAX({TI1Y:
"1FZ2=MAXLI) ' THEN'MAX[TYeZxM
'ELSE''IF'MO'THEN'NAXL]I]¢2Z«M
CELSE'MAXCLIYE(Z+1) %My
"TF'M<O ' THEN"Me-M: ‘
ZeENTIER(MINILI/M) «eM; _
VIFY 2=0'THEN'MIN[C]JY«ENTIERCIO*MINCI]/MI20,12M
"ELSE'MINCIYez:
FIN: 'END':
NEWLINEC(2):
"FOR'I¢1'STEP'TTUNTIL'10'D0"
"BEGIN'PRINTCH(GCT,43));
SPACE(6)
PIF'MAXTI)=MINLIY'THEN'
"BEGIN'WRITETEXT(' ("CONSTANT 1y ')
PRINT(MAXL1):0.5):
WRITETEXT(*(*'OMITTEDXFROMXCRAPH ') ') ;GLT,43)€26;
DL1)e¢t:'GOTO'FFIN;
"END':
DLITeMAXL[TI-MINC[L):
"FOR'JCO'STEP'T1'UNTIL'3' DO
‘BEGIN‘
PRINT(MIN{1Y+JaDI1)/4,0.3):
"IF J#I'THEN'SPACE(13);
QENDI: .
*1FC (G, 4YIMOCORGLT,42)4D) ANDY
(MINCTY®6LT.41)0R " MAXLTIAG(] 42])
"THEN'WRITETEXTC'C'SCALEXCHANGED') ') 'ELSE'SPACE(13.
PRINT(MAXLI),0.3):
sFININEWLINE (1)
" YEND':
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K¢
"FOR'ICD'STEP'1 UNTIL L' DO’
'"REGIN'NEWLINECQY))

PRINT(6(0,1),6,0)1
‘IF'K210'THEN' K€D
"FOR'J«O'STEP*1'UNTIL"100'DO?

ELJY'TF'K=0"TYHEN'26'ELSE' 16

KeKel:

ECO)eEC25]1¢E(SOJCEL7S)¢EL100]e26;
‘FOR'J«10'STEP'~1'UNTIL'1' DO’

‘BEGIN'N&ADO»(6LJ,I)-MINLJIY/DLJI:
EINDI«G[),43);
'END'
. ;FOR'J+0'STEP'1‘UNTlL'100‘DO'PRINTCﬂ(E[JJ):
ND' :
"END'OF QUTPUT PROCEDURE:
'"REAL''PROCEDURE'MAX(P,Q):'REAL'P.,Q;

'BEGIN'
"IF'P'GE'GQ' THEN'MAXeP'ELSE'MAX €¢Q!
"END'!

"REAL' "PROCEDURE'MINCP, Q) "REAL'P,Q:

"BEGIN'
"IF'PYLE'Q'THEN "MINCP'ELSE'MINEQ:
YEND'!

"INTEGER'SEG.TYPE,AGE . SH,CH,FH,SPFR,YOUNG,OLD,
STZE.TENURE,COND/ YS,S: M. L,
00¢CC.PR,LAR,GOOD,BAD,

INIT,
STATE+TEMP,SHARING,MOVING:
"REAL' "ARRAY'
HOUSEHOLD:RANK'SHARINGUYILITY£1:&11:401:230
AVSTAYSHARE (AVSTAYTEMP ) SHARINGACCESSC1:4,114.,1:2],
OWELLING,VACANT , YSROOM(1:4e1:3,112)
HOMELESSC1:4,1:4.1:241:31,
OCCUPANCY ACCESSIBILITY,AVSTAY,AVALLABILITY,

CONSTRAINT LY b, 124 ,1:2,71:6,7:3,1:2],
COMOCG, COMACCL1 : 6T
'INTEGER' *ARRAY'RANKLIST(1:32,1:3);
'"BOOLEAN' INPUT,OUT;
VINTEGER'H.D?
CINTEGER'CONTROL:
"INTEGER'PART1.PARTZ;

" ARRAY'RATIO,YSTYSPF,YSTYSPFN,YSTYC,YSTYCN/EYF.EYFN,
YCTOC,YCTOCN,YFTOF ,XFTOFN,YSPFTOSPF,YSPFTOSPFN,
0SpsTOS,OSPFTOSN,OFTOSPF.OFTOSPFN,OFTOC, OF TOCN.
0OCTOS,OCTOSN,DOS,DOSNLT:4],

CLFH . YCTYFL1:4), YCYIYFENLY:4,1:4),
MIGFROMSEGN(L2:4.,1:41];
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"ARRAY'NPR,NPRN,NOOCCs NOOCCN,NLAR'NLARN,DPR,DPRN,DOOCC, DOOC:
DLAR,DLARN,PRAR,PRARN, PRMR, PRMRN,DAR, DARN, OMR, OMRN, L/
LAARN(LMR, LMRM,PGRO,PGRON,OGpRP,0G8PN,PBBO,PBBON,PBBL
PBBIN,OBRP,0BBPN,PGRL,PGBLN,DGBL,O0GBLN,LGBO,LGBON,LB!

OGLC,OGLCN,QOGFC,OGFCN,OBLC,OBLCN,PBLC,PBLCN,
PGFC,PEFCN,LBLC,LBLCN,LGFC,LGFCN,VLGLC,LGLCN,
LBBON,OBBLN.OBBL,LCL1:4]:
'REAL'OLC:
"ARRAY'NPRT  NOOCCT,NLART,PGFCT,06FCT,LGFCT[1:4,0:25)7

"REAL''PROCEDURE'MINP(P,Q);'REAL'P,Q;

'BEGIN'

VIF'P'LE'Q'THEN' 'BEGIN®
MINP&P;CONSTRAINTULSEG, TYPE+AGE,S1ZE, TENURE,CONDI €¢I 'END'
"ELSE''BEGIN'

MIND&€Q; CONSTRAINTLSEG,TYPE,AGE,SL2F, TENURE,CONDI®2VEND '}
"END '

"PROCEDURE'ADD(A)TO:(B)! ‘'REAL'A,B;

Be«B+A!
"PROCEDURE'SUBCA)FROM (B): 'REAL'A,B;

B€¢B-A,
"PROCEDURE "MOVE (A FROM: (B)TO: (C)Y:'VALUE'p; 'REAL'A,8,C:
v

'BEGIN'C«C+A:BeB~-A;'END':
"PROCEDVRE'MOVEALLC(AYTO:(B):"REAL'A,B?

*BEGIN'BeB+ATACO: "END'
"PROCEDURE'MOVEFRAC(FRACYOF: (AYTO:(B):

'"VALUE'FRAC; 'REAL'FRAC,A,B;
'BEGIN'BeB+FRACKA;
Ae (1-FRAC)HY A
YEND';
'PROCEDURE 'REDUCECA)YBY: (FRAC) :'"REAL'A,FRAC!

Aec (1-FRAC) #A:
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"PROCEDURE'NEWHH(RATE ,SEG,TYPE,AGE);

"REAL'RATE:'INTEGER'SEG,TYPE,AGE}
"BEGIN''*REAL'NUMBER;
NUMBERCRATE*DT!
ADD(NUMBER)TO: (HOUSEHOLDILSEG, TYPE/AGE]) !
"1F'CONTROLM3'THEN'
*BEGIN'
ADD (NUMBER)TO: (HOMELESS[SEG.TYPE,AGESHARING])
YEND':
"END' OF NEWHH:
'"PROCEDURE 'HHDISSOLVEC(RATE +SEG,TYPE,AGE)Y;

"REAL'RATE;'INTEGER'SEG.TYPE,AGE;

"BEGIN' 'REAL'NUMBER ,FRAC’
NUMBER®RATE* DT
FRACENUMBER/HOUSEHOLDISEG, TYPE,AGE ]
SUB(NUMBER) FROM: (HOUSEHOLDLSEG, TYPEAGE]) !

"IF'CONTROL#I'THEN
'"BEGIN'
'FOR'SIZE+VS:S/ M. L'DOY
"FOR*TENURE«OOCC.PR,LAR'DO?
"FOR'COND¢GOOD.,BAD' DO
MOVEFRACCFRAC)FROM:
(OCCUPANCY[SEG, TYPE,AGE+SIZE ,TENURE , COND)
TO:; (VACANTULSIZE, YENURE,CONDD)
REDUCEC(HOMELESS(SEG,TYPE,AGE,YEMP))BY: (FRAC):
REDUCE (HOMELESSISEG,TYPE ,AGE ,SHARINGI)BY: (FRAC) !
'IF'TYPE=SH'AND'AGE=YOUNG'THEN!
"BEGIN®
REDUCE(COMOCCUISEG]I)BY: {FRAC);
REDUCE (COMACCLSEGI)BY: (FRAC) !
YEND';
‘END':
'END'OF HHDISSOLVE:
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'PROCEDVRE'HHCHANGE CRATE) FROM (SEGT1,TYPEY,AGEY)

TO; (SEG2.TYPER2,AGE2):
"REAL'RATE:
*INTEGER'SEGY,TYPE1,AGE1,SEG2,TYPER2,AGE2;
'BEGIN' °'REAL'NUMBER, FRAC:
NUMBERCRATE+DT: N
FRACeNUMBER/HOUSEHOLDLISEGT, TYPE1,AGET]:
MOVE(NUMBER)FROM: (HOUSEHOLDLSEGT,TYPET.,AGET])
TO: (HOUSEHOLD(SEG2,TYPE2/AGER2])
"IF'CONTROLA3'THEN'
"BEGIN!
'FOR'SIZE«VS.S .M. L'DO?
'"FOR'TENURE«OOCC,PR:LAR'DOD"
"FOR'COND4GOOD.BAD'DO"
MOVEFRAC(FRAC)FROM:
(OCCUPANCYLSEGY, TYPE1AGEY,SIZE, TENURE, cONDI
TO:(OCCYPANCYLSEG2, TYPE2,AGE2,STZE/TENURE, CONS)
MOVEFRAC(FRAC) FROM:
(HOMELESSLSEGT, TYPEY1,AGET,TEMP])
TO: (HOMELESSUSEG2.TYPE2,AGE2,TEMP)):
MOVEFRAC(FRAC)FROM:
(HOMELESS LSEG1, TYPE1,AGEY,SHARING]))
TO: (MOMELESSLSEGZ,TYPE2,AGE2,SHARING])
"IF'TYPE1=SH'AND'AGE=YOUNG ' THEN'
"BEGIN'
REDUCECCOMACCLSEG1))BY: (FRAC)
MOVEFRAC(FRAC) FROM: (COMOCCLSEGT])
TO: (HOMELESSISEG2/TYPE2,AGER2,
TEMNP] )
'END'
‘END':
tEND'OF HHCHANGE;

'"PROCEDURE'HOUSEHOLDMODEL ;

'"BEGIN'SOCIO ECONOMIC GROUPC(Y):
SOCIO0 ECONOMIC GROUP(2):
S0CI0 ECONOMIC GROUP(J):
SOCIO ECONOMIC GROVUP(4):
MIGRATION ACROSS SEGS:
YEND '}
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"PROCEDURE'SOCIO ECONOMIC GROUP(SEG).'INTEGER'SEG;

"BEGIN''INTEGER'CLIP:
*IF'TIMEN-1'THEN''GOTO'BR}
'1F'SEG=]'THEN"
PAPERTHROW:NEWLINE (2):SPACE(S):CARD¢O
"1IF'SEG=1"THEN"
WRITETEXTC(' (' COPY%OF%DATANFORGHOUSENOLDS%LMODEL') )
NEWLINE(1):SPACE (5);
WRITETEXT('(*SOCIO ECONOMIC GROUP') ') ;PRINT(SEG,1,0)!
TEST;IN(HOVUSEHOLOLSEG,SH, YOUNG)Y,0,4)}
TEST:; INCHOUSEHOLDUSEG CH, YOUNG) 0, 4);

TESTIINCHOUSEHOLDISEG/FH, YOUNG6],0/4):; 3
TEST:INCHOUSEHOLDULSEG,SPFH.YOUNG),0,4); 4
TEST:INCHOVSEHOLDLSEG«SH,OLD) D, %) 5
TEST:INCHOUSEHOLDLSEG CH.OLD)/0,4); ¢
TEST:IN(HOUSEHOLDLSEG,FH.OLD),0r4): 3
TEST:INCHOUSEHOLDISEG.SPFH,0LD)Y,0,4); 8
TEST: INCYSTYSPFNLSERY,1,4); 9
TEST: INCEYFNLSEGI/1,4); X
TEST: INCYCTOCNCSEGD,1,4); i
TEST:INCYFTOFNLSEG) , 1,4); 13
TEST: INCYSPFTOSPFNISEG)Y,1+4): 1y
TEST!INCOSPFTOSNISEG).,1,4): (5
TEST:IN(OFTOSPFNISEGY 1,4): 16
TEST: INCOFTOCNISEG),1.4); 17
TEST:INCOCTOSNLSEGI,1,4); 18
TEST:INCDOSNISEG] /1.4); 19
TEST: 'FOR'CLIP®1,2,3,4'DO'IN(YCTYFNLSEG,CLIPY,1,4): 20
"1F'gEG=1* THEN"
*BEGIN'TEST:
"FOR'CLIP®1,2,3,4'DO"INCCLFRICLIP),0,4): 21
YEND'

'6o0TO'CC!

BB: 'IF'T=TIME'THEN''GOTO'AA;
"IF'CONTROLSA'THEN''GOTOYCLy
CLIPe ' TF ' TIMEGIOPT*THEN' T 'ELSE''IF ' TIMEQIPP?6 ' THEN"2
"ELSE''1F ' TIME<1981'THEN'3'ELSE' 4,
NEWHHCRATIOLSEG)aCLFHCCLIP) SEG.SH,YOUNG)
HHCHANGE (YSTYSPFLISEG])FRON: (SEG,SH.YOUNG)
TO: (SEG,SPFH,YOUNG)Y ;
HHCHANGE (0.S+YSTYCLSEG))FROM: (SEG,SH.YOUNG)
TO: (SEG.CHsYOUNS) !
HHDISSOLVE(O.S*YSTYCLSEG) +SEG,SH/YOUNG);
HHCUANGE (YCTYFLSEG])FROM: (SEG.CH+YOUNG)
TO:(SEG.FH YOUNG);
HHDISSOLVECEYFLSEG),SEG, FH, YOUNG):
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HHCHANGE (YCTYOCLSEG))FROM: (SEG,CHrYOUNG)
TO%(SEG!CH:OLD):
HHCHANGE (YFTOFLSEG)) FROM: (SEG.FH,YOUNG)
TO: (SEG.FH.,OLD)
HHCHANGE (YSPFTOSPFUSEGI)FROM: (SEG,SPFH,YDUNG)
TO:(SEGISPFHlOLD):
HHCHANGE (OFTOSPFLSEG))FROM: (SEG.FH,0LD)
TO:{(SEG,SPFH,OLD):
HYCHANGE COFTOCLSEGIYFROM: (SEG.FH,OLD?
TO:(SEG/CH,OLD);
HHCHANGE (OSPFTOS[SEG))FROM: (SEG,SPFH,OLD)
TO:(SEG,SH,0LDS
HHCHANGE (OCCTOSCSEG]) FROM: (SEG.CH.OLD)
TOf(SEG:SHlOLD):
HHD] SSOLVE(DOS(SEG),SEG,SH.OLD):
AA: CLIPe'IF*TIMECIO7Y ' THENY1"ELSE ' IF'TIMECIF76 THEN'2
PELSE*"IF'TIME<198Y ' THEN'3'ELSE " &
RATIOLSEG) «HOUSEHOLDLSEG,SH,YOUNG)/ (HOUSEHOLDI1,SH,YOUNG]+
HOUSEHOLD[2,SH, YOUNGI+HOUSEHOLDL3,SH,YOUNG]
+HOUSEHQLDL4,SH.YOUNG]);
YCTYFUSEGI€YCTYFNLSEG, CLIPI*HOUSEHOLDSEGCH, YOUNG)
YSTYSPFISEGI«YSTYSPFNLSEGI*HOUSEHOLD(SEG,SH,YOUNG]
YSTYCLSEG)¢YSTYCNISEG)*HOUSEHOLDLSEG/SH,YOUNG]:
EYFLSEGI¢EYFNISEGI#HOUSEHOLDISEG/FH ., YOUNG):
YCTOCUSEG)«YCTOCNLSEGI#«HOUSEUOLDISEG,CH,YOUNG):
YFTOF(SEGI¢YFTOFNISEGQG)AHOUSEHOLDLSEG FH,YOUNG]:
YSPFTOSPFLSEG)¢YSPFTOSPFNLSEGI+#HOUSEHOLDCSEG, SPFH,YOUNG]:
OSPFTOSLSEG) ¢OSPFTOSNISEGI#HOUSEHROLDISEG.SPFH,OLD];
OFTOSPFLSEGI«OFTOSPFNISEGI #HOUSEHOLDUSEG. . FH.0L D]/
OFTOCLSEGI¢OFTOCNISEGI*HOUSEHOLDISEG,FH,0LD]):
OCTOSESEG]¢OCTOSNLSEG)I+HOUSEHOLDISEG,CH,0LD];
DOSLSEG)eDOSNISEGI2*HOUSEHOLDLSEG,SH,0LD];
CC: 'END':
'PROCEDURE ‘MIGRATION ACROSS SEGS!

"BEGIN''INTEGER'CLIP,NEWSEG?
CARDeO’
"FOR'SEGe2.3.4°'DO"
'"1F'TIME==~1"'THEN'
'BEGIN'
"IF'SEG=2' THEN!
"BEGIN'NEWLINE (2);
WRITETEXTC!' ("MIGRATIONXACROSSXSEGS')V);
"END!'
'BEGIN'TEST;
"FOR'CLIP€1+2.3:4"'DO'IN(MIGFROMSEGNISEG,CLIPY T ,4)
lENDl
*END''ELSE"
YIFVTATIME AND'CONTROL#4' THEN'
"BEGIN'NEWSEGESEG~1:
CLIP+'IF ' TIMECIQZ7 V' THEN"TVELSE' "1F ' TIME<C1974 "' THEN"2
"ELSE' ' IF'TIME<IOBT '"THEN'I'ELSE' 41
"FOR'AGE ¢eYOUNG.OLD ' DO
"FOR'TYPE¢SH,CH -FH'DO"
‘IF'AGEA#OLD ' OR'TYPEASH'THEN?
HYCHANGE (HOUSEHOLDLSEG. TYPE,AGE]#MJ GFROMSEGN
[SEG, CLIP)) FROM;(SEG,TYPE,AGE)
TO: (NEWSEG. TYPE,AGE)
'END' ! o8
‘END':






"PROCEDURE'NEWDW(CRATE,S1ZE.TENURE,COND);

'REAL'RATE; ' INTEGER'S12E,TENURE,COND:
'*BEGIN'"REAL'NUMBER!
NUMBER&RATE®DT;
ADD(NUMBER)TQ: (DWELLINGLSIZE, YENURE,COND])?
VIF'CONTROLM, THEN!
'"BEGIN'
ADD(NUMBER)Y TO: (VACANTISIZETENURE,COND]);
'END';
'"END'OF NENDW:
"PROCEDURE'PEMDW(RATE,S12E, TENURE «COND)

'REAL'RATE:"INTEGER'S]IZE.,TENURE-COND:
"BEGIN''REAL'NUMBER, FRAC!
NUMBER«RATE*DT.
FRACENUMBER/DWELLINGULSIZE,TENURE,CONDJ
SUBCNUMBER)FROM: (DWELLINGISIZE,TENURECONDY)
*1F'CONTROL#&4'THEN"
"BEGIN'
'FOR'QEG¢1,2.,3,4'D0"
"FOR'TYPE«SH,CH,FH,SPFH'DO
'"FOR'AGE«YOUNG,OLD'DO"
"BEGIN!
"IF'TYPE=SH'AND T AGE=YOUNG'THEN'
"BEGIN''REAL'LOST!

LOST¢FRAC*DCCUPANCY[SEG, TYPE AGE,S12E,
TENURE,CONDI#YSROOM[SIZE, YENVRE COND)
SUB(LOST) FROM: (COMACCLSEG)):
MOVE (LOST)FROM: (COMOCC(SEG))
TO: (HOMELESSLSEG, TYPE,AGE ., TEMP))
YEND';
MOYEFRAC(FRAC) FROM:
(DCCUPANCY{SEGITYPEIAGEOSIZE'TENURE'COND])
TO: (HOMELESSCSEG,TYpE,AGE,TEMP));
YEND':
REDUCE(VACANT[SLZE,TENURE,CONDIIBY: CFRAC)
'END':
"END'OF DEMDW:
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'PROCEDURE'DNCHANGE CRATE) FROM: (SIZET,TENUREY . CONDY1)

TO:(SJ2E2+TENUREZ2,COND2)!
"REAL'RATE:'INTEGER'SIZET1,TENURET,CONDI,
S1ZE2,TENURE2.COND2 3
'QEGIN''REAL'NVUMBER,FRAC
NUMBER ¢RATE#DT;
FRAC¢NUMBER/DWELLINGLSIZET, TENUREY,CONDT):
MOVE(NUMBER) FROM: (DWELLINGESIZE1, TENUREY,COND1])

TO:(DWELLINGLSIZE2, TENUREZ2,COND2))
'"IF'CONTROL#4' THEN'
"BEGIN'
'FOR'SEG¢1,2.3.4'D0D"
"FOR'TYPE¢SH,CH, FH,SPFH'DO
'FOR'AGE€¢YQUNG,OLD'DO’
'BEGIN®
'IF'TYPE=SH'AND' AGETYOUNG ' THEN
‘BEGIN' "REAL'CHANGE

CHANGE ¢ FRACAOCCUPANCYULSEG,TYPE,AGE,SIZ2€"
TENUREYT,CONDY];
SUB(CHANGE xYSROOM{S1ZE1+TENURET1,COND1])
FROM: (COMACCTSEGD))
ADD(CHANGE +YSROOM(S12E2+ TENURE2,COND2])
TO0: (COMA (c[SEG]):
' COMMENT ' COMONN UNCHANGED;
"END' ¢
MOVEFRAC(FRAC) FROM:
(OCCYPANCYLSEG , TYPE-AGE,SIZE1/TENURETI.COND1D)
TO: COCCUPANCYLSEG/TYPE.AGE,S1ZE2, TENUREZ2,CONDZ2])
"END':
MOVEFRAC (FRAC) FROM;
(VACANT[S12E1,TENVRE1,COND1Y])
TO; (VACANTLS12ZE2,TENUREZ,COND2)):
IEND!:
'END' OF DWCHANGE;

'"PROCEDURE 'DWELLINGMODEL:

'"BEGIN'DWELLING TYPE(VS):
DWELLING TYPE(CS):?
ODWELLING TYPE(M);

DWELLING TYPE(L):
"END';
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"PROCEPUVURE'DWELLING TYPE(SIZE):'INTEGER'SIZE;

'"BEGIN'

'"IF'TIMEA=1'THEN''GOTO'BBR;

"IF'SIZE=VS'THEN"'

PAPERTHRON:NENLINE(2):SPACE(5):CARDtOf

"IF'SIZE=VS'THEN"

WRITETEXT (' ('COPYYOF%DATA%SFORYDWEL L]NGSZMODELNL%%Y
[12VS,228)3=M45L)") 1)

NEWLINEC1) ;SPACE(S):

WRITETEXT(’('DUELLING%TYpe')'):PR!HT(STZE:1.0):

TEST:INC(DWELLINGL[SI2E.00CC.G00DT,0,4):

TEST: INCOWELLINGLSI2E.O0CC,BAD),0,4)

TEST:IN(DNELLINGCSIZEoLAR.GOODJvO.k):

TESTINCOWELLINGLSIZE, LARBAD),0,4);

TEST:INCDWELLINGISIZE,PR,GOOD),0,4);

TEST:INCOWELLINGLSIZ2E.PR/,BAD), 0,4

TEST.AREADTABLE (NOOCCT,SI2E);

TEST AREADTABLE(NLART/SJIZE):

TEST:AREADTABLE(NPRY SIZ2E):

TEST; INCDOOCCNLSIZEY Y+ 6);

TEST:IN(OLARNISLIZE),V,4):
TEST;INCDPRNISIZE],V1:4);
TEST;IN(OARNUSIZE), 1, 4);
TEST:IN(LAARN[S1ZE),1.4);
YEST:!INC(PRARNIS12€3.1,4);
TEST/INCOMRNLSIZE) . 1,4);
TEST:INCLMRNISTIZ2ED) 1, 4);
TEST:INCPRMRNIS}IZE) Y 4):
TEST:IN(PGBON[SI?.E]:1'4)o'
TEST; INCOGBPNLSJZ2EJ 1.4):
TEST,IN(PBBONLS1ZE),1.4);
TEST,INCPBBLNISIZE),1,4)
TESY,;INCOBBPNLSIZE)Y.,1:4):
TEST:INCPGBLNUSIZE) 1,4):
TEST;INCOGBLNLSIZE],1,4):
TEST; IN(LGBONLSIZE]}.1,4);
TEST:INCLBBONLSIZ2E), 1,64
TEST,; INCOBBLNLSI2E) 1,64
YEST,AREADTABLE(PGFCTY,SI2F):
TEST:AREADTABLE(OGFCYT,S1ZE) !
TEST;AREADTABLE(LGFCT,SIZ2E):
TEST:INCPBLCNCSI12E),1.,4);
TEST;IN(OBLCNESJIZED. Y1 ,4):
TEST,INCOGLCNIS]IZ2E],Y1+4):
TEST:INCLBLCNCSIZ2EY, V.4
TEST,;INCLGLCNLS]I2EY»1/4):
TEST;IN(LCLS12E),6.0);
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BB,

AA ;

CC:

NEWLINECT):
'60TO0'CC;
CIF'TSTIME' THEN' "GOTO' AA;
"JF*CONTROL=3'THEN''GOTOQCC;

NEWDW(NPR(SIZ2E),S12E/PR,GOOD);

NEWDW(NOOCCLSIZE) SIZE,00CC/GOOD):

NEVDW (NLARLSIZ2EY/.STZE.LAR,GCOD);

DEMDW(DPRISIZE] ,S12E,PR,BAD);
DEMDW(DOOCC[S12E),S12E,00CC,BAD):
DEMDW(DLARCSI2E),ST2E,LAR,BAD);

DWCHANGE CPRARLSTIZEJ)FROM: (SI2E,PR,GOOD)TO: (SIZE,PR,BAD);
PWCHANGE (PRMRLS]ZE)) FROM: (S1ZE,PR,BAD)TO: (SIZE+PR,GOOD )
DWCHANGE (COAR[SIZEJI)FROM: (S1ZE,00CC,G00D)ITO: (S1ZE,00CC,BAD):
DWCHANGE (OMR[S1ZE))FROM: (512ZE,00CC,BAD)TO:(S12E,00CC,G6000)!
DWCHANGE CLAARLSTIZE))YFROM: (S]2E+LAR,GCOOD)TOs(SIZE+LAR/BAD)
DWCHANGE CLNRISIZEJ)FROM:(SIZE,LAR,BAD)TO1(SJZE .LAR,GOOD);
DWCHANGE (PGBOLSIZE)) FROM: (SIZE.PR,.GOOD)r0:(SJ2E,00CC,G0O0D)!
DWCHANGE (OGBPUS12EJ)FROM:I (SIZE,00CC,GOOD)ITO(SL2ZE,PR,GOOD) |
DWCHANGE (PBBOUSIZE))FROM: (SIZE,PR,BAD)TO:(SI2E,00CC/BAD);
DWCHANGE CORBPLSIZE]) FROM: (SI12E,00CC,BADYTO;(SI1ZE,PR/BAD);
DWCHANGE (PGBLTS1ZE)) FROM: (SJZE.PR,GOOD)ITO: (SI2E,LAR:GOOD):
ODWCHANGECPBBLLSIZE))FROM;: (S1Z2E.PR,BADITO: (SIZ2E,LAR,BAD),
DWCHANGE COGBLISIZE))FROM: (SI12E,00CC.,CO0D)TO:(SEZE,LAR,GOOD)
DWCHANGE (LGBOLSIZEI)FROM: (S]ZE,LAR,GOOD)TO: (S12E,00CC,G000)
DWCHANGE (LBBOLSI2ZEI)FROM: (S1ZE,LAR,BAD)ITO:(S12E,00CC.BAD)¢
DWCHANGE COBBLLSIZE))FROM: (S12E,00CC,BAD)TO(SIZEVLAR/BAD);
NEWDW(PGFCLSIZE),SIZE,PR,G00D);
NEWDOW(OGFC[SI2E),812E,00CC.GO0D)
NEWDWC(LGFCCSIZE) S1ZE/,LAR,GOQD) !
DEMDW(PBLCLSI2E).,S12E.PR,BAD)?
DEMDW(OBLCISI2E).S12E.OOCC,BAD):
DEMPW(OGLCLS12E),S12E.00CC,G00D)
DEMODW(LBLCLSIZE),S1ZE/LAR/BAD):
DEMDW(LGLCLSIZE) . SIZE,LAR,GOOD):
NPRES12EI¢ATABHL(NPRT,S12E,TIME)!
NOOCCLS1ZEJ¢ATABHL(NOOCCT,.SIZE,TINME)?
NLARLSIZ2EJ«ATABHL(NLARY,SIZE.TIME);
DPRLSIZEJ¢+DPRNCSIZE)I*DWELLING(SIZE,PR,BADI]:
D00CCLS]ZEI¢«DOOCCNISI2EI*DWELLINGLS])2ZE,00CC,BAD]!
DLARLSIZE)¢DLARNLS]ZEIXDWELLINGIS1ZE,LAR,BAD):
PRARISIZE] ¢«PRARNCSIZE)*DVWELLINGLS1ZE/PR,GOOD)’
PRMRIS12E)¢PRMRNLSIZE)+DWELLING(S12E /PR, BAD]:
OAR[SIZEI«OARNISIZE)*DWELLINGLSIZE,00CC,600D):
OMRLSIZE)«OMRNLSL2EI*DWELLING[SIZE,00CC,BAD):
LAARLSIZE) «LAARN[SIZE)*DWELLINGLS12E+LAR,GOOD])/
LMRCSIZE)¢LMRNLS1ZEI*OWELLINGLSIZE,LAR/BAD)]
PGBOLSIZE)1«PGRONCSI ZEJADNELLING(STZE,PR,GOOD];

0GBP [S12E) ¢0GBPNLSI2EI*DWELLINGLSIZE - 00OCC,.GOOD) !
PPBOLS1ZE]«PBBONLSLZEI*DWELLINGLSIZE /PR,BAD];
OBBP[SIZEJ¢OBBPNLS12E)#pDWELLINGLS126,00CC/,BAD]/
PGBLLSIZE) «PGBLNLSIZ2EI*DWELLINGLESIZE/PR,GOOD]
vmwrnm-mu»vwarznmuNmu»ocmrr_zmnm_~m.op.a>ou“
0GBLLS12E)¢OGBLNLSIZEIADWELLINGLST2E,00CC2600D);
LGBOCSIZE) ¢ LGBONESI2EI*»OWELLINGLSI2E,LAR,600D]/
LBBOLS]ZE)¢LBBRON[SIZEJ#DWELLINGLSYZE, LAR/,BAD]:
omcrnm_NmupomwpznmﬂNmu.o:mrrnzomm-m~oonn.w>ou“

" JF'SI2E=VS'THEN'OLCELCLVSI+LCLS)+LCIMI+LCLLYY
PGFCLS12ZE)«ATABHL(PGFCT,SIZE TIMEYAOLCI
OGFCLSIZE)¢ATABHLCOGFCT,SI2ZE/TIME)&OLCI
LGFCISIZE)¢ATABNLCLGFCT,ST2ZE TIMEYAOLC?
PBLCLSIZE)¢PBLCNISIZEIADWELLINGIS12E,PR,BAD]]
OBLCUS1ZE)¢OBLCNLSIZEI+DWELLINGISI2E/O0O0CCBAD):
oarnnmaNmu.onnnzmm-mU.o:mrr~zonwnNm.oonn.aooou"
LBLCESIZE)+ULBLCNLSTZEI*DWELLINGLSI2E/LAR,BADI]!
rornﬁw-mu¢rmrnznm-mu.vcmrr~zonmuNm.r>x.oooo,“
LCLSI2ZE] «PBLCLS12E)+0BLCESIZE)+OGLC(SIZE]+LBLCUSI2ED

'END' *
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"PROCEDURE'ALLOCATIONMODEL;

‘BEGIN'
"1IF'TIME=-1"'THEN'
DATA INPUT FOR ALLOCATION
'ELSE®
"IF'TIME#T ' THEN?
'BEG]IN’
REALLOCATE(Y);
'fND'}
"END"'!

"PROCEDURE 'REALLOCATE(CK); *INTEGER'K:

‘BECIN'*INTEGER'1:
*IF*CONTROLC3' THEN!
"FOR*I 1 'STEP "Y' UNYIL'32'DO!
"BEGIN'SEGeRANKLISTLY,):
TYPE¢RANKLISTCLL,21]:
AGE«RANKLISTILI.3];
SHAKEOUT(SEG:TYPE:AGE«k,3
ALLOCATE(SEG,TYPESAGE) !
IEND!:
‘END;

'"PROCEDURE ‘' SHAKEOUT(SEG, TYPE,AGE ,K);

'INTEGER'SEG,TYPE/AGE, K,

"¢OMMENT' JF X=0 ONLY HOMELESS H.HOLpDS ARE SHAKEN 0UT;
'"BEGIN''REAL'NUMBER;

YIFYINLT=1'THEN''GOTO*Pp:
HOMELESSLSEG,TYPE«AGE,MOVING]e0;
PP, NUMBER&DTAHOMELESSILSEG. TYPE/AGE ,SHARINGT/

AVSTAYSHARELSEG,TYPE,AGE);
HOVE(NUMBER)FROM:(HOMELESSCSEG.TYPE.AGE;SHARINGJ>

TO: (HOMELESS [SEQ,YYPE/AGE,MOVING)))
NUMBER¢DTRAHOMELESSCSEG/ TYPE,AGE, TEMPI/

AVSTAYTEMPLSEG, TYPE,AGE]:
MOVE(NUMBER) FROM: (HOMELESS(SEG, TYPE,AGE , TEMPY)

TO: (HOMELESS LSEG,TYPE ) AGE,MOVINGY);
VIF'K=TITHEN'
'"FOR'S1ZE&€vsS,S,M,L'DO!
'FOR'TENURE€OOCC.PR/LAR'DOD'

'FOR'COND«GOOD.BAD' DO’
'BEGIN'

NUHBER&DT*OCCUPANCY[SEGuTYPE:AGE:SIZE:TENURE,CONDJ
(AVSTAYLSEG. TYPE,AGE,SIZE, TENURE,COND])/2,5)3

MOVE (NUMBER) FROM:

(OCCUPANCYLSEG.TYPE,AGE,S) 2E, TENURE, COND]))
TO: CHOMELESSISEG: TXPE.AGE ,MOVING )
ADD (NUMBERITO:s (VACANTILSIZE«TENURE,COND]) )
IF'TYPE=SH' AND' AGESYOUNG ! THEN"
'BEGIN’

NUMBERENUMNBERRYSROOM([S]1ZE, TENURE,COND]);
MOVE (NUMBER) FROM: CCOMOCC[SEG])
TO: (HOMELESS(SEG TYPE-AGE,MOVING]);

SUB(NUMBER) FROM: (COMACCLSEG))
‘END';
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"PROCEDVRE'ALLOCATE (SEG, TYPE,AGE); ' INTEGER'SEG,TYPE,AGE;

"8EGIN''REAL' NUMBER,PQOL:
"BOOLEAN'YSH! YSHe¢TYPE=SH'ANO'AGE=YOUNG}
POOL¢HOMELESSLSEG . TYPE,AGE,MOVING]}
"FOR'S1IZE€VS,S M,L'DO"
'"FOR'TENURE«QOCC/,PR,LAR'DO'
"FOR'COND«GOOD,BAD'DO"
'BEGIN®

NUMBER€MINPCDTAAVAILABILITY[SEG, TYPE,AGE,S)2ZE,
TENURE, CONDJAVACANT[SIZE, TENURECOND]
AND: (ACCESSIBILITY[SEG, TYPE,AGE/SIZE¢TENURE /CON(
*POOL/ C'IJF'YSHYTHEN'T1+YSROOMISTZE TENVURE ) CON{
VELSEY1)):
MOVE (NUMBER) FROM: (HOMELESSLSEG,TYPE ,AGE ,MOVING))
TOt (OCCUPANCYLSEG, TYPE,AGE S1ZE«TENURE,CONDI) ;
SUB(NUMBER) FROM: (VACANTLESIZE TENURE,CONpD]);
"TF'YSH'THEN'
'BEGIN'
NUMBER ¢«NUMBER*YSROOMES12E. TENURE,COND];
ADD (NUMBER)TO: (COMACCISEG])):
VEND!'
"END'OF LOOP:
'IF*YSH!'THEN'
‘BEGIN'
NUMBER¢MINCCOMACCLSEG]I~COMOCCLSEG))
AND: CHOMELESSLSEG,TYPE,AGE - MOV]ING])
MOVE (NUMBER) FROM: (HOMEL eSSLSE6,TYPE,AGE,MOVING])
TO:1 (COMOCC[SEGY) !
‘END!':
NUMBER€¢HOMELESSLSEG . TYPE,AGE ,MOVING)~
SNARINGACCESS[SEG, TYPE/,AGET?
MOVE (NUMBER) FROM: (HOME LESSCSEG., TYPE,AGE,MOVING])
TO: (HOMELESSLSEG, YYPE,AGE,SHARING])
MOVEALLCHOMELESSULSEG, TYPE,AGE, MOVINGI])
TO: (HOMELESSLSEG, TXPE/AGE.TEMP]);
HOMELESSLSEG/,TYPE,AGE.MOVING]¢pOO|;
"END'OF ALLOCATES
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'PROCEDURE ' DATAINPUTFORALLOCAT1ON;

"BEGIN'
PAPERTHROW!
INPUTRANK

INPUTYSROOM;
INPUTAVSTAY!
INPUTAVSTAYSHARE !
INPUTAVSTAYTEMP;
INPUTAVAILABILITY;
INPUTSHARINGACCESS!
INPUTACCESSIBILITY
'"IF'CONTROLCI THEN!
"BEGIN'
"IFYCONTROL#O ' THEN'TAPECINPUT):
'*TF*CONTROL=0'OR'CONTROL=2'THEN"
INITIALILSE:;
'END')
‘END;
"REAL''PROCEDURE'RINCP,Q): ' INTEGER'P,Q;

'BEGIN''REAL'R!
R¢READPRINT(R,PrQ):IRINER;
‘END* . |
"PROCEDURE'DBLOCKHEAD:

‘BEGIN'NEWLINE(T)?
WRITETEXT('('S12E%00CC.GO0D%¥00CC/BAD
LYPR, GOODS%PR+BADXLAR,GOOD%LAR,BAD') ")
CEND
‘PROCEDURE'HBLOCKHEAD:

"BEGIN'NEWLINECT)Y:
WRITETEXT(' C'SECRYYLESH, YOUNG%EESH OLDECH, YOUNG%RIACH.OL
%FH.YOUNGYX%EH OLD%SPFH YOU%SPFH,OLD') ") !
CEND*
*PROCEDURE"MAINHEAD:

'BEGIN'NEWLINE(2):
*IF'AGE=YOUNG'THEN'WRITETEXT (1 (' YOUNG') ")
"ELSE'WRITETEXT(v¢'OLDX%L')"):
*1FVTYPE=SH ' THEN"WRITETEXT(' (VXSINGLER') ")
VELSE'"IF'TYPE=CH ' THEN'WRITETEXT( ' ('%COUPLE')Y")
VELSE' ' IF ' INYPEXFH'THEN'WRITETEXT (' (' %FAMILYX')")
"ELSE 'WRITEVEXT('('XSINGLEYR
PARENTSFAMILYX')'):
WRITETEXT(' (*HOUSEHOLDS%OFASEG ') ") ;
PRINT(SEG.1.,0):
'END!':
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"PROCEDURE 'DLINE:

'"BEGIN'NENWLINE (1)

VS¢1:8¢2:Me¢3;

'IF'SIZESVS'THEN'WRITETEXT(' ('V,SMAR ) )
"ELSE''IF'STZE=S' THEN'WRITETEXTC' (*SMALLY') )
"ELSE'*1F'S1Z2E=M"'THEN'"WRITETEXTC' ("MEDIUM') ")
"ELSE'WRITETEXY (' (' LARGE%') '),

"END;

'"PROCEDURE 'HLINE;

'BEGIN'NEWLINE():
PRINT(SEG,3,0);
YEND'
'"PROCEDUVURE" SET3IDC(AYTO:(B)SUFFICES CT+J eX)LIMITS:C11,dJ,KkK)

NEWLINE: (NYHEAD(T):
"REAL'A/B;'INTEGER'1.,J:,K,11,JJ, KK N,T;
'BEGIN'
NEWLINE(N)Y;
"TF'NAQ'THEN' '"BEGIN!
'IF'TUO'THEN'DBLOCKHEAD'ELSE'HBLOCKHEADs
IENDC .
"FORY1¢1'STEP'"('UNTLIL'TI'DO!
'"BEGIN'
"IF'N#O ' THEN' 'BEGIN!
'"IF'TSD'THEN'DLINEVYELSE'HLINE?

YEND '
'FOR'Je1" STEP'1'UNTIL'JJ'DO' |
"FOR'K ¢1'STEP'1'UNTIL tKKt'po’
Ae¢By
"END':
"END '

"PROCEDPURE *SETED(A)ITO: (B)SUFFICES:(F,GoH, 1, K)LIMITS1(FF/,66,HH,1,
JJ/KKINEWLINE s (N):
"REAL'A/B: "INTEGER'F/G/ H 1 sJdrK,VN!
"INTEGER" FF.GG.,HH +11,JdJ,KK7
'BEGIN' "FOR'F 1 'STEP'1'UNTIL! FFspO!
"FOR' G&1'STEP'1'UNTIL' GGIpO!
'FOR'He1 "STEP*1'UNTIL HHY pO*
"BEGIN'*IF'N#O'THEN'MAINHEAD;
SETIDCAB T 1J K T14JI/KKeNID)
TENDC;
*END*;
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Procedures INPUTRANK, INPUTYSROOM, INPUTAVSTAY,
INPUTAVSTAYSHARE, INPUTAVSTAYTEMP, INPUTAVAILABILITY
AND INPUTACCESSIBILITY, are used to read into

the computer data én the pecking order, YSROOL,
AVSTAY, AVSTAYSHARE, AVSTAYTEMP, AVAILABILITY
and ACCESSIBILITY,
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'"PROCEDURE ' INPUTRANK;

'‘BEGIN'NEWLINE(3)!
WRITETEXTC' C'RANKRARRAYYSETXTO: ')y
SETID(RANKISEG,TYPE,AGEI)TO: (RINC6,0))SUFFLCES: (SEG,TYPE,AQE)

LIMITS) Chshs 2)NENLINE: (1YHEAD 1 (H)
"BEGIN''INTEGER'];

'"FOR'1€¢1'STEP'1'UNTIL'32'DO’
I1BEGIN!
'FOR'SEGe¢1,2,3,4D0!
"FOR'TYPE®#SH,CH,FH,SPFH1DOD'
'"FOR'YAGE&YOUNG,OLD' DO’
"IF'RANKLSEG . TYPE,AGE)=!'THEN''GOTO'NEXT
WRITETEXT(' ('ERRORXINXRANKXDATA')'):
PAUSE (99
NEXT:RANKLISTI1,1]eSEG:
RANKLIST[I,2)eTYPE:
RANKLISTC! ,31¢AGE;
'END Y
'END!:
'END'
'"PROCEDURE" INPUTYSROOM;

'BEGIN'NEWLINE(D)
WRITETEXTC'('YS,ROOMBARRAYBSETRTOV) ")
SET3D(YSROOMIS1ZE, TENURECOND])TO:(RIN(C3,2))
SUFFICES:(S1ZE/,TENURECOND)LIMITS:(4-3,2)
NEWLINE:C1)HEADs (D)
'END'
'"PROCEDURE *INPUTAVSTAY;

'\BEGIN'

'REAL'X:

NEWLINE(3);

WRITETEXT(* ('AV,STAYRARRAY: ') ')

SETG6DCAVSTAYLSEG,. TYPE,AGE,S12E.TENURE,COND])

TO:(RIN(401))

SUFFICES: (SEG,TYPE ,AGE ST ZE/,TENURE,COND)
LIMITS:(4 1 402:/4¢3:2)

NEWLINE: (1)

CEND'

"PROCEDVRE' INPUTAVSTAYSHARE:

"BEGIN'

'REAL'K:

NEWLINE(D) !

WRITETEXT('C('AV,.STAYASHARE') ') !

SETID(AVSTAYSHARELSEG, TYPE,AGED)

TO!(RI"(S:Z))

SUFFICES:(SEG.,TYPE,AGE)LIMITS:(4,4.,2)

NEWLINE: (1)YHEAD: (H):

!ENDO;
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"PROCEDURE' INPUTAVSTAYTEMP,

'gEGIN'

'REAL'XXE¢READ;

NEWLINE(3):

WRITETEXTC' CYAVESTAYLTEMP ) '),

PRINT(X,2,2)1

SET3D(AVSTAYTEMP(SEG, TYPE,AGE])
T0:(X)
SUFFICES: (SEG,TYPE,AGE) LIM]TS: (4,4,2)
NEWLINE: (OYHEAD: (H):

YEND?Y

"PROCEDURE' INPUTAVAILABILITY:!

‘BEGIN'

'REAL'X X ¢READ}

NEWLINE(3);

WRITETEXTC('(YAVALLABILLITY ") ")

PRINT(X,2:2)¢

SET6DCAVAILABILITYLSEG  TYPE,AGE/S12E/TENURE,COND])
TO: (X)
SUFFICES:(SEG, TYPE,AGE . SIZE, TENURE, COND)
L[MITS:(‘N‘}tZl‘faSOZ)
NEWLINE: (D)

YEND'

"PROCEDURE' INPUTSHARINGACCESS:

'BEGIN'
NEWLINE(3)?;
WRITETEXT('(*SHARINGACCESS')'):
SET3ID(SHARINGACCESSLSEG,TYPE,AGEI)TOs (RINC3,2))
SUFFICES: (SEG,TYPE,AGE)LIMITS (4, 4,2)

NEWLINE: (1)YHEAD: (W)
VEND '

'PROCEDURE' INPUTACCESSIBILLITY.

'REGIN' '"REAL' A;
"PROCEDURE'DIV(B)IBY:(CY:VREAL'B,C: A€BepgyLl:

"REAL'SUM: 'BOOLEAN'EF: ,
NEWLINE(3) ;WRITETEXT(* C'ACCESSIBILITY') ")
"FOR'SEG¢-1020304~'DO'
'FOR'TYPE"S"OCH:F"OSPFH.DO'
'BOR'AGE«YOUNG.OLD'DO!
"BEGIN'SUMED!
MAINHEAD ; DBLOCKHEAD;
"FOR'E¢'TRUE',*FALSEY 'pO?
'"FOR'SI12E¢VS,S.M,L'DO!
'BEGIN'
‘TF''NOT'F'THEN'DLINE;
"FOR'TENURE#OOCC PR/ LAR'DO!
"FOR'COND ¢GOQD,BAD' DO’
"TF'F'THEN'
*BEGIN'
A¢READ;
ACCESSIBILITYLSEG, TYPE,AGE ,SIZE,TENURE,
COND] eA:
SUMESUM A
'END'
TELSE?
'BEGIN'
DIV(ACCESSIRILITYCLSEG TYPE «AGE ,SI ZE,
TENURE.CONDI)BY: (SUM);
PRINT(A,2,3),
YEND'
'END'
.END.;
'END %, 41



Procedure INITIALISE i1s used for the initiallization

process as discussed in Section 5,3 4,

Procedure FULLOUTPUT is used to print out the model

results in the form shown in Appendix C,

Procedure TAPE(IN) is used for both reading into the
computer data from a papertape and also for producing

a papertape of model output,
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'pROCEOURF'INITIALISE:

*RFGIN' YINTEGER'1,),K,L,M, N;
VIFYCONTRN|L =0 THEN?
TREGIN?
"FORYYe1,2,3,4'D0"
"FOR'Je1,2,3'D0?
"FOR'req,2'D00
VACANTIY ,J,K1eDWELLINGLT,J.K];
YEORY149,2,3,4 00
'"FORYJe1,2,%,4D00
'YFOR'Ker, D' Doy
"BEGIN?
HOMELESS(T,J,K,TEMP)
«HOMELESSI I »J,K,SHARING] €0,
HOMELESSI!,d,K,MOVING]
«ROUSENROLDLTL,u,K];
YENRYL€Y,2,3,400°
'FOR'Me1,2,3'D0"
'FOQ'N*102'DQ'
NCCUPANCY(T, U ,KeL,M/N]&O!
YENDY
'FOR'1*1nZn}oL'DO'COMOCC[l]*COMACC[I]‘O:
YEND'; i
160
CEFOR " INTIT1tSTERP Y tUNTIL'PARTAAPART2YDO
"REGINY
VIFYPARTI=C UANDY INTTY =1 THEN'
FULLOUTPUT,
REALLOCATE
('TF'INTITYLE'PARYI"THEN'Q'ELSEY)
"IFYINITSPARTIYTHEN?
TREGTINY
PAPERTHROU
WRITETEXT('('"AFTERXISTXPHASEYOFX
INTTIALISATION, ') '),
FULLOUTPUT;
YENDY
"TFYINITO>PARTYI ' THEN
"BEGIN' "REAL'SUM:SUMEO;

NEWLINE(2);
WRITETEXT('('ITERATION:') 1),
1els1)}
PRINT(T ,4,0)!
DBLOCKHEAD]
"FOR'SI2E€1,2,3,4'p0!
YBEGIN'NEWLINEC(Y):
bLINE:
'VOR'TENUREGOOCC4PR1LAR.DO'
YFOR'COND«GOOD,BAD'DO
"BEGIN'PRINT(VACANTLSYZE,.TENURE,GOND],6,0):
ADD(VACANT[SIZE, TENURE,CONDIDTD: (SUM);
'END:
YEND
WRITETEXT (' ('NOYOF%VACANTZDWELLLINGS: ')y
PRINT(SUMN,8,0):
"TFY*SUM'LE'600000 ' THEN' 'GOTO ‘' EXIT;
*END'
YEND':
EX171: "END' OF INITIALISE !
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"PROCEDURE'FULLOUTPUT

"BEGIN''INTEGER'!;
YARRAY'SUM((:5):
"ARRAY'SPREADLY:4,4:3);
"FORVI€0 "STEP'1IUNTIL'S'DD'SUML] )ep;
"IF'TIME#=T1"'THEN'
PAPERTHROW;
WRITETEXTC' (' FULL%OUTPUTAATXTIME=1) ¢ )
‘IF'TIME#-1’THEN'PRINT(T!MEp4.2>
"ELSE'pRINT(TY, 4, 2);
"IF'CONTROL#3' THEN!
"FOR'1¢1,2'D0"!

"TF'I=1'0R'CONTROLC3 ' THEN"
"BEGIN' NEWLINE(L):
‘IF'I=1'THEN'UR!TETEXT('('NUMGERZOF%DNELLINGS:')')
"ELSE'WRITETEXT (' ('"NUMBERUVACANT "))}
DBLOCKHEAD:;
'FOR'SIZE«VS,S,M,L'pO"
"BEGIN'NEWLINE (Y)Y
DLINE:
"FOR'TENURE€OOCC,PR,LAR'DO’
'FOR'COND«GOOD,BAD'DO?
'BEGIN?

PRINT(YIF'I=1 ' THEN'DWELLINGLSIZ2E+TENURE,COND)
'ELSE'VACANT(SJZE+TENVRE,COND), 4,0
ADC (' JF'I=1"THEN'DWELLINGISIZ2E,TENURE,COND]
'ELSE'VACANT(SIZE/TENURE/CONDIDTO: (SUML0]);
YEND'
ENDY;
WRITETEXT('('GRANDZTOTAL= ) ");
PRINT(SUMIO),B8,0);SUM[01¢0;
YEND?
"IF'CONTROL#4'THEN"
'"FOR'1€¢1,2'D0!
'TF'I=21'0R'CONTROLC3 ' THEN"
TBEGINYNFWLINF(4);
'!F'l=1'THEN'NRITETEXT('O'NUMBERZOF%HOUSEHOLDS')')
VELSE'WRITETEXTC ' ("HOMELESS%OR%ZSHARINGY
INOTHINHCOMMUNES] ) V)
HBLOCKHEAD
TFOR'SEG«1,2,3,4'00"
PREGIN'NEWLINE (1)
HLINE;
'FOR'TYPE+SH.CH.FH.SPFH'DO’
'"FOR'AGE€YOUNG,0LD'DO?
"REGIN?
PRINT('TF'I=1 ' THEN"'ROUSEROLDISEG, TYPE,AGED "' ELSE'
HOMELESSISEG, TYPE/AGE,SHARING]
+HOMELESSCLSEG,YYPE . AGE, TEMP],6,0):
ADD (' JE' 121" THEN'HOUSEHOLDLSEG, TYPE,AGET'ELSE "
HOMELESSCSEG, TYPE,AGE,SHARING]
+*HOMELESS(SEG, TYPE/AGE TEMP))
TO: (SUML0))
YEND':
TEND
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WRITETEXTC'('GRANDYTOTALEZY) ")
PRINT(SUM(0),8.,0);:SUM[DYe€0;
YEnD'
"TFYCONTROLCS THEN'

"AFGIN!
PAPFRTHROW?

"FOR'SEG®¢1,2.3.4'D0O"
"FOR'TENURE«OCOCC, PR, LAR'DO"
SPREAD[SEG,TENURE]«O:
URITETEXT('('OCCUPANCY:")') !
NEWLINECY):SPACE(59); ,
WRITETEXT('('HOUSEHOLDS%%HOMELESS')!);SPACE(19) .
WRITYETEXT('('COMOCC') ")
NEWLINE(1);SPACE(73):
WRITETEXTC('('TEMPYYUSHARINGALYMOVING') " ') :
"FORYVSEGe1,2,3,4'DO"
"BEGIN''IF'SEG#1'THEN'PAPERTHROW!
"OR'TYPE*SH!CH:F“;SPFH‘DO'
"FORFAGE«YOUNG,OLD!DO!
'"BEGIN!
MAINHEAD:OB(LOCKWEAD:
PRINT (HQUSEHOLD[SEG, TYPE,AGE),6.0):
ApD(HOUSEHO|DISEG  TYPEAGEI)TQ: (SUMLQY):
'FOR'STATECTEMP,SHARING ,MOVINGgtpO?
(BEGIN?
PRINT(HOMELESSU(SEG.TYPE ,AGE,STATE),6/,D):
ADD(HOMELESSLSEG,TYPE,AGE,STATE))
TO: (SUM[STATET)
TENDY;
"TFYTYDE=GH'AND'AGESYOUNG ' THEN?
"BEGIN'
PRINT(COMOCCISEG] 6,0
ADD(COMOCCISFGIYTO  (SUMLGY)Y
"END'
"FOR'YSTZ2Ee€VS, S, M, 1t pO?
"RESIN'DLINE:
VFORYTENURFQOCC, PR, LAR' DO
'FORYCONDGOOD,BAD' DO
'"BEGINY

PRINT(OCCUPANCYLSEG, TYPE,AQE,
S!ZFOTENUQG!CONDJ!éWO)S
ADD(OCCUPANCY(SEG,TYPE,AGE,SIZE.TENURE,GCONDI) TQ:

(SPREADISEG, TENURED)Y ;
VEND?

YFORYTENURESONCE , PR, LAR'YDO?
YEOR'CONDGOOD, DAD DO

PRIMY(CONSTRAINT(SEG, TYPE,AGE S1ZE/,TENURE/COND).$,0);
YEND!':
YENDY
YENDP'
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NEWLINF(2); SPACE(35):
WRITETEXT("('GRANDYZTOTALS%CALL%SEGY ") ')
VPOR'T«O0'STEPYT'UNTIL'G'DO'PRINT(SUMI1Y,6,0):
PAPERTHROW:
WRITETEXT('('"TENVURE%BYYSOCIOECONOMIC%GROUP ) '+
NEWLINE(2):
WRITFTEXTC(Y (YSEGUN%L%%OOCCAUNXRULUPRYUXNAXALAR ) ")}
NEWLINE(2):
'"FOR'SEG#1,2,3,4'00"
"REGIN®
HLINE:
'FOR'TFNURECQOCC,PR,LAR'DD'
PRINT(SPREADISEG.TENURE],8.0);
YEND'
"FOR'TENURECQOCC.,PR,LAR'DOD!
"REGIN?

SPACE(6)
PRINT(SPREADI[1,TENUREJ+SPREAD(2,TENURE ]+
SPREAD[3.TENUREJ+SPREADL4,TENURE),8,0):

"END'
YEND'S
"ENDIOF FULL OUTPUT:

46



"PROCEDURE'TAPE(IN);

BLOCK 60
'"BOOLEAN'IN;
"BEGIN''BOOLEAN'1B;
'"PROCEDURE'INOUT(X,P,Q)!
BLOCK 61

"REAL'X;:'INTEGER'P/Q:
"IFVIN'THEN'X€READ'ELSE'PRINTY(X,P,Q):
"IF'IN'THEN'SELECTINPUT(D)
"ELSE''BEGIN'SELECTOUTPUT (4):RUNQUT;
WRITETEXT('C'DOCUT-DATAIY ') ;NEWLINE(T1) I 'END";
'FOR'SIZE‘VSlSOMvL'DO‘
"FOR'TENURE«DOCC,PR,LAR'DO!
"FORYCOND«GOOD,BAD'DO!
INOUT(DWELLINGLS!ZE, TENURE,COND1,6,0):
"FOR'SIZEeVS,S, M, L'DO?
'FOR'TENURE«O0CC,PR.LAR'DOD"
'FOR'CONDEGOOD,BAD' DO
INOUT(VACANTLSIZ2E, TENURE.COND],6,0);
"FOR'SEG€1,2,3,4'pO"
"FOR'TYPE®1,2,3,4'DO"
"FOR'AGE€1,2'pO"
'BEGIN'
INOUT (ROUSEHOLDULSEGTYPE,AGE)Y, 6,0);
"FOR'STATECTEMP,SHARING .MOVING!' 0"
INOUT(ROMELESSLSEG.TYPE,AGE,STATE) 6,0);
"1F'TYPE=SH'AND'AGE=YOUNG'THEN'
'"BEGIN'
INOUT(COMACCLSES),6,0)
INQUTLCOMOCCLSEG],6.:0);
"END':
"FOR'SIZE4VS,S.M,L'DO!
'"BEGIN
"FOR'TENURECOOCC,PR(LAR!'DO!
'FOR'COND¢GOOD,BAD'DO"
INODUT(OCCUPANCYLSEG - TYPE/AQGE ,S12E,TENURE,COND]),6,0)
"FOR'TENURECOOCC,PR.LAR'DO'
"FOR'COND¢GOOD.RBAD' DO’
INOUT (CONSTRAINTLSEG, TYPE,AGE,SIZ2E,TENURE,COND] ,6,0):
"END':
'END';
"IFYIN'THEN!
'BEGIN'SELECTINPUT(O): PAPERTNROW:
WRITETEXT(' ('CONTINVATION%OFLPREVIQUSZRUN,
FROMZFOLLOWINGAPOSITION;*) ')
NEWLINECY):;
'END"ELSE'
"BEGIN'WRITETEXT('(*wunpnt)');
RUNOUT;
SFLECTOUTPUT(O)
NEWLINE (1)
WRITETEXTYC! (' OUTPUTYLOF%FINALXLPOSTITION?
ONAPAPERLTAPE®')Y ')
TEND':
'"END' OF TAPE?
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Model calculations are carried out at the
equivalent of every three months i,e, DT = 0,25
years,

At each iteration the number of households

of each type 18 determined (procedure HOUSEHOLDMODEL)
followed by the number of dwellings of each type
procedure DWELLING MODEL), These calculations
are followed by the determination of the number
of households of each type living in dwellings of
each type, of households sharing accommodatlion
or in temporary accommodation and the nunmber of
dwellings remaining vacant at the end of each

iteration,
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TCOMMENTIMAIN PROGRAM}
INITeO;

CArD«O}
TFST?IN(T!MEo‘cO)llN(DT,"06)lIN(LENGTHofoo)ilN(pOUT'ZvO)?
TeTIME}

PNEXT¢T=(0,5+DT}

INPUT®'TRUE!)

OUTe'FALSE'}
TEMPe1ISHARING#2 3 MOVING®S;
G00De1:B8ANE?2;

LeSPFHe4:

FHeMeLARED

CHeOLDeSePR&2}

SHeEYOUNGeVS«ONCCe1)

DelgHe?:

WRITFTEXT('"('PAPERTAPEXCONTROL') 'Y

CONTROLERINCT1,0)

"IFYEONTROLE""OR'CONTROL=2'THEN

YBEGIN'PART1ERINC(Y,0)}

PART2€RINC(Y,0);

"END'

1ENR'TYIMEE=1, T'STEP'DTIUNTIL'LENGTH*O SebT'DO!

"BEGIN!
HOUSFHOLDMODEL?
NWELLINGMODEL}
ALLOCATION MODEL:
VIF'TIME>PNEXTYTHEN!
"BEGIN'FULLOUTPUTS
PNEXT¢PNEXTePOUT«DT
YEND'}
VEND Y
VIFYCONTROLCI ' THENY
TAPE(NUT)
"EnD'Yy
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