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Abstract

Owner occupiers in the UK housing market receive considerable central government

subsidies, namely through provision of tax relief upon mortgage interest, through exemption
of private house sales from capital gains tax and through tax advantages relative to those who
pay rent out of their net incomes. This paper sets out a framework for assessing the incidence
of these subsidies upon different groups of owner occupiers over time, and suggests how

regional fluctuations in house price inflation, size of house purchase loan and residential
mobility behaviour affect the incidence of exchequer subsidy.

I Introduction

During the post-war period the owner occu-
pier sector of the United Kingdom housing
market has generally experienced sustained
growth. This growth has taken place against
the backcloth of changing yet consistently vig-
orous housing policy initiatives at central gov-
emment level, and the chronology of these
policy changes is now well docummented in
the literature (eg Daunton, 1987; Short, 1982;
Holmans, 1987). Intervention in the housing
market has taken the form of various fiscal
subsidies, and the incidence of this benefit
upon individuals has depended upon a variety
of household characteristics and dwelling
attributes.

A possibly curious yet certainly long-estab-
lished consistency in housing policy is that it
has been articulated along tenure-specific
lines (Ball, 1983), and the issue of the distribu-
tion of subsidy between and within the major
tenure categories has been a recwrrent focus
of debate. A particular characteristic of the

rise of owner occupation, however, has been
that the subsidy system has permitted (notion-
ally at least) many households to accumulate
large amounts of equity as a consequence of
house purchases. It can be argued that this
relationship between subsidy and asset accu-
mulation has been largely neglected in the
investigation and analysis of dwelling choice
and residential mobility behaviour, and is only
now receiving selective attention in the litera-
ture (see Hamnett et al, 1989, for the case of
intergenerational transfer of such assets
through inheritance).

The main objective of this paper is to con-
tribute to the housing choice and residen-
tial mobility literatures by illustrating how
microsimulation may be used to quantify the
incidence of housing subsidy within the UK

- owner occupier sector at the level of the indi-
vidual household. The way in which this sub-
sidy accrues over time will be assessed by
focusing upon individual household ‘careers’,
that is to say related changes in household
characteristics (eg number of wage-earners,
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household income} and dwelling characteris-
tics (eqg market value, number of rooms) as a
household moves (or simply stays put) within
the housing market (Forrest and Murie, 1988).
This may provide a starting point for a more
detailed quantitative analysis of the way In
which housing policy impacts upon housing
choice in general and trading behaviour in the
owner occupier sector in particular.

Section I reviews the sources of potential
gains within the owner occupier sector and for-
mulates how flows of income tax relief on mort-
gage interest plus stocks of capital gains are
generated within the housing system; Section
I flustrates the differential impact of these
gains and subsidies upen households which
pursue different housing career wtajectories
over a period of years; and Sections IV and V
develop and evaluate a preliminary empirical
case study in order to illustrate the way In
which microsimulation may be used to evalu-
ate the more general incidence of subsidy. A
concluding section emphasises that this work is
at a preliminary stage and suggests directions
for future development and refinement.

II Home ownership, revealed
preferences and fiscal subsidy

A consequence of government interventon in
the housing market has been a burgeoning
research literature which has attempted to
assess the causes and consequences of hous-
ing policy from a variety of social, economic
and poliical perspectives. Much empirical
analysis has been structured along tenure-
based lines, and in this paper we restrict our
own attention to fiscal subsidy to, and house-
hold behaviour within, the owner occupier
sector.

Three other characteristics of the housing
choice literature are of particular relevance to
this paper. First is the emergent realisation that
revealed preferences such as housing choices
can rarely be adequately explained with refer-
ence to cross-sectional data alone, since
household characteristics and aspirations are
rarely in equilibrium with the attributes of their
dwellings., Common causes of disequilibria
include changed financial circumstances and
changes in family size and composition (see
for example Dieleman, 1982). Second, objec-
tive association of household preferences with
revealed choices is further clouded by resi-
dents’ ex post facto rationalisation of their
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revealed choices, forgetfulness, and 36 orh.
Thud, economic 'choice-based’ formulatons
of revealed housing preferences have often
deemed consumers to make trade-offs
between a hopelessly small range of dwelling
and neighbourhood attributes (classically just
dwelling floorspace and distance to a CBD
area) and there exists an evident need to
accommodate a representative range of poli-
¢y incentives and constraints upon behaviour
at the individual household level What is
clear, therefore, is that a thorough analysis
of housing choice and residential mobility
behaviour can only be made on the under-
standing that housing policy fundamentally
defines the terms and costs on which deci-
sions are made. Analysis and explanation of
housing careers in the more general sense
requires a detailed quantitative understanding
of the ways in which this occurs, and thus it
can be argued that an assault upon the mea-
surement task is a prerequisite to futher
progress. First, it is necessary to identfy how
fiscal subsidy accrues to home-owning house-
holds.

It has been argued that the policy of suc-
cessive governments towards owner occupa-
tion has evolved in an essentially ad hoc man-
ner, and that govemnment policy has been
guided more by fear of the electoral conse-
quences of dismantling the existing system
than the need to develop irmnproved policies
in order to further clearly defined goals
(Daunton, 1987). What is rarely in dispute is
the contention that owner occupation has long
been the favoured tenure of central govern-
ment, and that the relative attractiveness of this
tenure has further increased in the wake of the
successive waves of post-1978 Conservative
government legislation which have been
designied to foster the wider dissemination of
property ownership. The majority of home
owners’ are in fact in the process of purchas-
ing their dwellings, and such households
receive three main fiscal benefits:

1. They receive tax relief on mortgage interest
payments on the first £30,000 of their mont-
gage at their highest marginal tax rate: non
tax payers are also presently allowed tax
relief under the same scheme, known as
MIRAS. Tax relief on borrowing has a long
history. and the present day instrument has
its origins in the 1974 Finance Act in which
mortgage interest tax relief was one of a
very few exclusions from legislation which



ended the favourakle lax stalus of interast
payments under other domestic loans, and
the threshold below which relief is available
has subsequently been raised by succes-
sive administrations. Historically this has
sometimes meant that eligible borrowers
have access to finance at what is effectively
a negative rate of interest, but the subsidy
invariably allows purchasers to access
finance at a price well below money market
rates: at the time of writing, for example, a
first ime buyer paying income tax at the
standard rate who takes cut a £30,000 mort-
gage at a 13.15 per cent interest rate would
make monthly repayments of £272.60 after
tax relief, whereas the before tax rate
would be £344.50. This subsidy, at £71.90
per month, would of course be greater for
higher rate tax payers.

. Capital gains tax has not been levied on the
proceeds of selling a primary residence
since 1961. Given a general ability of prop-
erty inflation to outpace rises in the retal
price index, as well as periodic surges in
regional housing markets, this has often
enabled households to accrue large tax-
free capital gains upon moving. In 1988, for
example, UK average house prices rose by
30 per cent and in the ensuing ‘depressed’
housing market estimates of price rises for
1989 were generally of the order of 10 per
cent. A home owner who purchased a pri-
mary residence for £100,000 at the begin-
ning of 1988 and sold it for £130,000 at the
end of that year would realise a tax-free
gain of £30,000: all but the first £5,000
would be subject to capital gains tax had
the ‘investment’ been in any commodity
other than housing. Of course, the magni-
tude of capital gains on a housing 'Ivest-
ment’ depends in large part upon the level
of financial commitment (savings and mort-
gage payments) made to the purchase over
time. Additional windfall gains also accrue
as the consequence of complex supply-
demand interactions within a regulated
market, although these are beyond the
scope of this present paper.

. In 1963 Schedule A Tax was removed from
the imputed rental income derived from
owner occupied properties, which had pre-
viously been based upon dwelling rateable
values. This is a source of inequity between
tenures, since rents within all of the other
rental tenures are levied upon incomes net
of tax. Part of the reason for its abolition was

that imputed incomes were difficult to cal-
g:uiate prec'gely, given the need for percd-
Ic revisions in the rate register. Comparison
of precise benefits accruing to residents
between different dwelling types (eg pur-
pose built flats versus traditional terracsd
dwellings) and regions is frustrated by dis-
equilibria between these categories. For
these reasons we will not consider imputed
rental incomes in detail here.

There is of course some more general
debate as to whether these sources of income
are strictly benefits at all, and the degree to
which they benefit some individuals or groups
at the expense of others. Households purchas-
ing their dwellings with the aid of a mortgage
clearly do enjoy some form of subsidy, since
each of the above items requires the Ex-
chequer to forgo income which would other-
wise be generated by taxation. The degree to
which some groups in some other tenures
may accrue offsetting benefits in lieu of the
above is an iImportant point, as are the ways in
which the equivalent of interest relief is avail-
able to investors in other household assets: we
hope to return to consider some of these in
later work. What is important for present pur-
poses is that housing provides a unique means
of acquiring and holding an asset cutside of
the mainstream taxaton system. This is partic-
ularly convenient for a wide range of house-
helds since it has an everyday use as well as
an exchange value. In this paper it has proved
expedient to focus upon the distribution of
benefits within the owner occupied sector
only.

We thus begin with two premises: first, that
key dwelling attributes (eg regicnal and intra-
urban location, dwelling condition, dwelling
type, price at purchase) may control the
amount of fiscal benefit which may be generat-
ed by its purchase; and, second, that through
the related decisions of residential mobility
behaviour and dwelling choice households
are able to anficipate likely housing subsidies.
It is likely that households living in depressed
housing markets (such as much of the North of
England throughout much of the 1970s and
1980s) will have been able to accrue only lim-
ited subsidies from owner occupation, whilst
those in more buoyant markets (such as South
East England during the same period) wil
have had the opportunity to accurnulate quite
considerable wealth through ‘trading up’ in
the market (Whitehead, 1979). (Of course, in
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either case the capital gains will only be
notional in many circumstances.) These con-
straints and choices can thus be seen as cen-
tral to analysis of dwelling choice and residen-
tial mobility behaviour.

We are now in a position to formulate how
flows of income tax relief on mortgage interest
plus stocks of capital gains are generated
within the housing system in the general case.
Let:

P = mortgage advance;
L(m) = amount of mortgage
outstanding at end of period m;
R(m) = amount repaid in period m;
i(m) = average mortgage interest rate
during period m;
N = term of the mortgage;
V(m) = value of dwelling at end of
period Iz;
V(0) = house purchase price;
I{m) = amount of interest paid in

‘peried m;

C(m) = capital accumulated by time
period m; )

A(m) = assets accumnulated by time
period m;

TXMI(m) = tax relief on mortgage
Interest in period m; and
tx(m, p) = marginal rate of taxation for
mortgagee with characteristics

p in period m.
We may write recursively:

Lm) =Lm-1) * {1 +i(m)] - R(m) ey
mza2lLLm=0)=P

where

i{m) @)
{1=(1+i(my)®-=-1]
Under fixed interest rates (1) and (2)

reduce to the following standard repayment
schedules:

'L(m)zP*(l + ) * [1__&%} 3

R(m) =L(m—1)*

(- +"
and
_ Pi(m)
A @

The loan paid of inperiod mis L(m ~ 1} -
L{m) and the interest paid in period m is
approximately L(m — 1) * i{m). The allowable
tax relief on the interest payments, subject to
an upper lmit of the first £30,000 of the mort-

gage, is given by

80 .

T =Lm - 1) *im) * wim. gy (5)

h a household moves after year m, its crude
capital gains are simply the diffsrence
between the purchase price and the selling
price:

Clm) = V(m) - V(0) ©)

Asset accumulation is then the difference
between the selling price and the amount of
loan outstanding:

A(m) = V(m) - L(m) M

In general, capital gains tax is levied on the
difference between the sale price of an asset
and the purchase price at the highest applic-
able rate of marginal income tax, although
allowable expenses (in the above case, tax
relief on the proportion of the loan repaid)
would be deducted before the final calculation
was made. The net capital gain which would
accrue from investments at time m, (NCG(m))
would therefore be:

NCG(m) = A(m) * {1 ~x(m, p)] ®

In fact, there is a slight complication in that
under current UK tax legislation the first £5,000
of capital gain in any one year is exempt from
capital gains tax: for simplicity, we ignore this
in our accounting framework and in our simu-
lations. As we have already seen, capital gains
on the principal residences of owner occu-
piers constitute a special case under the UK
tax system in that no tax is levied. Thus, for
such houses,

NCG(m) = A(m) ©)

These equations suggest that, over time,
households will accumulate an equity stake
in the housing market since the value of
dwellings will normally exceed the amount of
the outstanding loan. If house prices inflate
faster than other price indices theft households
will make relative gains. Moreover, upon reali-
sation these gains will be exempt from capital
gains tax. Given that some or all of the mort-
gage will fall beneath the tax relief threshold,
mvestment in housing becomes stil more
advantageous by virtue of interest rate sub-
sidy, and historically this has actually some-
times permitted access to housing finance at
negative real interest rates (Whitehead, 1979).
In the next section we investigate these phe-
nomena and identify some hypothetical hous-
ing career trajectories. In so doing, we will use
income, price and inflation figures which are
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Fig. 1| Hypothelical housing careers of six households with different mortgage investments and residential

mobility histories
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genera]l? consistent with those in the empirical
section of this paper.

Il Some illustrative housing
career trajectories

In our first example we assume that a house-
hold head has an income of £4,000 per annum,
that the household enters the market at the
beginning of a 10 year period and that it
moves house once at the end of the eighth
year. Incomes inflate at 10 per cent per
annum, house prices inflate at 12'% per cent
p.a. and mortgage interest rates remain Con-
stant at 12 per cent. The household is deemed
to have zero assets at the beginning of the
period and takes out a 100 per cent mort-
gage. Figure l(a) illustrates how the house-
hold takes out a mortgage of twice the head's
income (e a debtincome ratic of two) and
how the standard repayment mortgage formu-
la (Equation (3)) erodes the debvincome ratio
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in a non-linear fashion during the period fol-
lowing the mortgage advance. Accumulations
of both payments and of tax relief accrue in a
linear fashion during the period between
house purchase and change of residence. On
moving, the household head tops up the mort-
gage to twice his/her current income. This has
a shift effect upon the debt/income ratio and
introduces a non-linearity into the tax relief
and payment schedules. A result of this is that
greater amounts of subsidy henceforth accrue
to the household.

Figure 1(o) depicts a similar housing
career trajectory except that the household
head is deemed to borrow three times his/her
income, both at the start of the period and
again upon moving after eight vears. Greater
receipts of tax relief accrue to this household
as a consequence of higher 'investment’, and
the debtincome rato tails off more rapidly
than before. High gearing of investment in
housing relative to income is thus evidently
one way in which a household can attract
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Table 1 Accumulsted gains and associated tax relief

Multiple of Income Borrowed

2 2.5 3
A B A B A B
10% Acc. Gam 11,123 9,887 13,908 12,358 16,687 14,830
Tax Relief 3,337 2,966 4,172 3,707 5,006 4,449
12.5% Acc. Gain 14,823 13,264 18.528 16,580 23,234 19,896
Tax Relief 4,447 3978 5,558 4,974 6,670 5,969
15% Acc. Gain 18,074 17,210 23,848 21,812 28,613 25815
Tax Relief 5,722 5,183 7,154 6,454 8,584 7,745

greater fiscal subsidy, and this is well known.

Figures 1{c) and (d) inroduce further resi-
dential mobility into these hypothetical housing
careers. In these illustrations, the households
borrow two and three times the head of
household's income respectively, but the
‘investment’ is topped up after two moves
(after year four and year eight) rather than just
one. Consequently these households receive
£578 (in the case of the twice income ratio
household) and £865 (in the case of the thtee
times income household) more accurnulated
tax relief by the end of the 10 year period than
would have been the case had they not made
the single additional move at the end of the
fourth year. This gain accrues because of the
timing of these households' higher accumulat-
ed payments, which are higher than those of
the households depicted in Figures 1(a) and
1(b) by £1,892 and £2,840 respectively.

Table | infroduces variation in spatial house
price inflation rates into the example for those
households in Figures 1(c) and (d} who move
twice during the 10 year period. Thus, for
example, subsidy accruing to a household
with a low income multiple lcan varies from
£2,968 to £5,163 over the 10 year period,
depending upcn whether that household lives
in a sub-market which is inflating at 10 per
cent or 15 per cent per annum. This discrep-
ancy will obviously be greater for households
who take on a higher borrowing multiplier,
and the corresponding figures for households
borrowing three times head's income are
£4,449 and £7,745 respectively.

Of course there are many ways in which
these examples could be refined and made
more realistic: interest and house price infla-
tion rates fluctuate over tme, tax relief thresh-
olds rise and fall in relative terms, relative
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house price inflation rates vary by dwelling
type within a region, there exist numerous and
varied pecuniary and non-pecuniary costs of
moving, and so forth. Not all households (and
indeed not all of those in our hypothetical
examples) will gain from all of the sources
of fiscal subsidies to owner occupation.
However, the purpose of these examples is
essentially to illustrate how housing choice and
residential mobility behaviour have quantita-
tively different outcomes in terms of the
dynamics of asset accumulation and flow of
housing subsidy. Households vary in their
receipt of mortgage interest relief streams
over time (depending upon the size and tm-
ing of the mortgage), capital gains tax relief
{depending upon the size of their ‘investment’
and the rate of house price inflation) and can
increase receipts of both reliefs through resi-
dential meobility (le by ‘topping up' loans to
higher income multiples and maximising the
benefits of interest relief, since interest pay-
ments are 'front-loaded’ to the early stages of
loan repayment). ncremental annual changes
in the levels of subsidies received (eg sub-
stantial real falls in mortgage repayments once
the 'front-loaded’ period is past and repay-
ments are increasingly of capital) are likely to
impact upon the timing of residential mobility
by some households. This outcome is by and
large intuitively obvious, and most of us will
have experienced anecdotal stories of individ-
ual housing careers. Current research, such
as the Rowntree Trust programme, is creating
locality studies of housing careers. For the
moment, however, the more general redis-
tributive implications of these mechanisms
tend to be shrouded in mystery. This is a pity.
for existing government survey data, coupled
with other understanding of housing market



transitions and other pxocesses, gives scope
for a broad assessment of the economic and
fiscal consequences of housing careers at
almost any spatial scale. In the following sec-
. tHon we begin to, show how this can be
" achieved using micro-simulation and begin
the task of assessing the broad socially and
" economically redistributive nature of UK hous-

ing policy.

IV A more general projection
of housing careers

The previous section was used to illustrate
how three variables (regional house price
inflation rates, residential mobility behaviour
and magnitude of housing investment) could
contribute towards quite different housing
careers under a quite plausible market scen-
ario. In this section we atternpt to generalise
. this approach to a real world data set in order
to forecast the financial and fiscal conse-
cuences of housing market behaviour by a
large sample of households. In so doing our
“primary aim Iis to illustrate the potential of
microsimulation to handle such problems, and
this requires us to make a number of assump-
tions about household behaviour and dwelling
attributes which require substantiation at the
disaggregate scale. Nevertheless the data
problems that we raise are all jessentially
tractable given an appropriate investment of
effort, and in our conclusions we outline a
research agenda for co-ordinating and resolv-
ing these essentially pragmatic difficulties.
Microsimulation has its origins in the work
- Jf Orcutt et al (1961) as a technique for the
© dynamic investigation of demographic and
economic processes (see Clarke and Holm,
1987, for a review of this literature). The tech-
nique can be thought of as a kind of spread-
sheet analysis in which household characteris-
tics, dwelling attributes and market conditions
are incrementally updated through tme
according to the processes involved. Tran-
sitions are introduced randomly at the indivi-
dual level in accordance with probabilistic
models. As such, it can be used to predict
future conditions or to analyse retrospectively
housing market transitions between two or
more time periods. In the present example it
will be used as follows. First, a sample of
households and their dwellings will be identi-
fied and their characteristics and attributes as
at 1978 will be noted; second, these character-
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istics and attributes will be updated over a 16
year period; and third, the fiscal and financial
implications of the housing careers of the sam-
pled households will be assessed according to
a number of geo-demographic criteria.

The data used to initiate this first simulation
were derived fom the 1976 Engiish House
Condition Survey (EHCS: Department of the
Environment, 1978; 1979). This major English
national survey visited approximately 8,700
dwellings and comprised three distinct stages:
first, the physical condition of each of the
selected dwellings was assessed; second, the
resident household(s) of each were inter-
viewed and a wide range of household char-
acteristics and attitudes elicited; and, third, a
follow-up local authority survey was complet-
ed in order to ascertain the precise policy
status of each of the suwrveyed dwellings.
Although now 14 years old, we use this series
because of our interest in refining and updat-
ing our findings using subsequent EHCS sur-
veys (which use, in part, the same dwelling
sample), because of our previous experience
In using the data (Longley, 1984), and because
the survey was ahead of its ime in both the
quality of the data obtained (see C'Dell, 1980,
for a discussion of error trains in the data) and
the range of pertinent information collected.

We bpbegan by identifying the variables
which would allow us to calculate the amount
of mortgage interest subsidy and the capital
gains relief as calculated using Equations (1)~
(8), together with some additional household
classification criteria for purposes of quantify-
ing variation in household gains. These are
listed in Table 2. Mortgage interest tax relief
thresholds appropriate to each of the years of
the simulation period are used in our analyses.
The primary focus of our study was upon
regional variations in the housing careers of
owner cccupiers, and so the next stage was to
Create two separate data bases for the 10
English ‘Standard Planning Regions. The first
was termed the ‘southern’ data base and com-
prised Greater London and the rest of the
South East; the second was termed the 'north-

_em’ data base and comprised the Northern,
North West and Yorkshire and Humberside
regions.

Despite the general quality of the data, a
number of deficiencies as regards the
purpocse of our particular study became
apparent. First, there was the general problem
of partial non-response, reflecting the sensitivi-
ty of some of the elicited information (eg
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Table 2 Variables used either as part of the
microsimulation model or as means of classifying

the mode/ forecasts

Tenure l Cwn outright
2 Mortgage
3 Renting Local Authority
4 Renting Housing
Association
5,6 Renting Private
8,9 Other
Age of head Continuous 0~39
Sex of Head 1 Male
2 Female
Marital 1 Married
Status 2 Single
of Head 3 Separated, Widowed
or Divorced
Household Continuous '
Size
Seg of Head Qccupation Group
l 3.4
2 1,213
3 5,8
4 8,912 14
5 7,10, 15
8 i1
7 Others
House Purchase Amount in pounds
Price
Loan Armount in pounds
Year Mortgage Year
Taken Qut
Year of Final Year
Mortgage Payment
Head's Annual Amount in pounds
Income

Household Income  Amount in pounds

income characteristics) and respondent for-
getfulness (eg amount of mortgage advance
and the year in which it was taken out).
Second, the EHCS survey design did not make
provision for recording house purchase price
or housing finance information for respondents
who purchased their dwellings prior to 1960.
Qur expedient response to this was to restrict
ow analysis to households who purchased
their dwellings post-1960, although we envis-
age ways in which this constraint could be
avoided in future work. Removal of those who
had not moved post-1960 left 74.4 per cent
(1,454 households) of the ‘northern’ sample
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ard 72.6 per cent (1,427 households) of the
‘southern’ sample. Filtering for bad values ©
age and sex of head of household and house-
hold size caused no further sample attriion
although when house purchase price, loar
amount, year of first and last mortgage pay-
ments, head of household income and house-
hold income are filtered only 51.2 per cem
(1,007 households) of the ‘northem’ sample
are left as are 52.9 per cent (1,033 house-
holds) of the 'southemn’. Exploratory analysis
of the effects of filtering by socio-economic
super group did not give us any cause for con-
cern, although there was evidence that house-
holds who owned their dwellings outright
were under-represented m both filtered sam-
ples.

The simulation procedure itself was, In part,
a mechanistic accountancy exercise, since
some variables (eg period and amount of
mortgage outstanding) could be routinely up-
dated by simple calculations augmented as
necessary by appropriate published data
sources (eg tax rates and thresholds)
However, not all relevant information about the
dynarnics of housing careers could be imput-
ed from our cross-sectional data {eg residen-
tial mobility behaviour, household dissolution,
etc), and it was therefore necessary to impute
missing information using probabilistic and/or
behavioural rules (other practicable solutions
to this problem are, however, available and
will be discussed in our conclusions). The
most problematic aspect of the ‘northern’ and
'southern’ samples was that the residual sam-
ple was likely to be too small to capture the
likely behaviour of small sub-groups of house-
holds. The most important of these was the
process of moving house in any of the time
periods, since one of the central dynarics to
asset accumulation and realisation in the hous-
ing market involves trading up and trading
down respectively. In order to capture the
effects of the relatively small numbers of
movers each year we therefore enhanced the
sample size by simple successive duplication
of the samples to sizes 3,021 (‘northern’) and
3,099 ('southemn’).

The objedtive of our illustrative example is
to quantify the gains (or losses) accruing to
each household in the sample over the 10
year forecasting period. For some households
this will be complicated by the act of residen-
tial mobility, and in such cases assumptions
about the consequences of the move wil
be made. In reality, of course, the simulation



period would be characterised by the con-
stant processes of househoeld formulation and
dissolution: although in principle both of these
processes could be built into our simulation, it
was expedient in the present study to ignore
them and concentrate purely upon the for-
tunes of the residents of the dwellings sampled
at the beginning of the simulation period.

The microsimulation model involves the fol-
lowing three basic sets of calculations (see
Clarke et al, 1888, for technical details).

() Calculation of baseline data for each
household at the start of the simulation
period

These include:

(a) term of the mortgage: given by subtracting
the year in which the mortgage was taken
out from the year in which the final repay-
ment is to be made

(b) current house value: calculated by inflating
the house purchase price by the average
regional house price inflation in the period
since purchase, ie

t
v=hTT(l +py ©
t

where v = 1975 house value;
h = house purchase price; and
p = average house price inflation in
the region during the period t

House price inflation data were obtained
from the 1986 Building Society Factbook
(Building Societies Association, 1987)

(c) asset accurmulation: taken to be the differ-
ence between the current value of a prop-
erty and its purchase price

(d) amount of mortgage outstanding: calculat-
ed using Equation (2).

(i) Mad updating of household
characteristics and dwelling attributes
throughout the simulation period

(a) age of head of household: incremented
annually

(b) head of household/household income:
incremented by the annual average
regional wage increase across all occupa-
tions, as documented in the New Eamings
Survey (Department of Employment, 1987)

(c) house value: incremented by the annual
average regional house price inflation, as

reusing Careers and Owner Oceupiers

.documented in the Building Society

fgg?tb)ook (Bullding Societies Association,

(d) mortgage repayments: annual capital and
nterest repaymernts were calculated using
Equation (2) and historical mortgage inter-
est rate data (Social Trends: Central
Statistical Office, 1987) to yield a gross
repayment figure (ie what monigage
repayments would be in the absence of
any tax relief)

(e) amount of mortgage outstanding: calculat-
ed by subtracting capital repayments from
the amount outstanding at the beginning of
each year

(f asset accurnulation: calculated by subtract-
ing the amount of mortgage ocutstanding
from the value of the dwelling unit

(g) montgage tax relief first, historical Inland
Revenue data were used to calculate the
marginal rate of taxation for each house-
hold for each year of the simulation, taking
into account changing personal allow-
ances. The highest marginal rate of taxa-
tion was then multiplied by the gross mort-
gage repayment figure identified in (d)
above, in order to estimate the amount of
subsidy received in each year

(h) capital gains tax exemption: capital gains
tax is currently levied on all capital gains
EXCEPT for gains on a household's pri-
mary residence, and for the first £5,900C
{for 1985/86) gained in each tax year. In
our simulations we have ignored the annu-
al tax allowance, and calculated the capital
gains subsidy to each household to be the
asset accumulation at the end of the simu-
lation period as calculated in (f} above
multiplied by the marginal rate of taxation
at the end of the period. This is clearly a
fairly crude treatment of a complex issue,
and we hope to retwm to consider this in
greater detail in future work

(iii) Residential mobility

Residential mobility is an obvious and impor-
tant process by which households realise
accumulated gains and effectively set the tra-
jectories for the next stage of their housing
careers. In this study we have not modelled
the influence of subsidy upon mobility, but
rather attempt to analyse the implications of
mobility for the levels of subsidy received by
a wide range of household types. There are
five components of residential mobility which
are of interest in our simulation work house-
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hold formation in the owner occupied sector;
mobility of existing households into owner
occupation; mobility of households within the
owner occupied sector; mobility of house-
holds out of owmer occupation; and dissolution
of owner occupier househelds. Modelling of
these complex demographic and/or choice-
based events presents a daunting task, as tes-
tified by a burgecning literature on the subject
(see Clark, 1982 for a review and interpreta-
ton). :

For purposes of this preliminary study we
make the following assumptions: household
formation is ignored entirely and we concen-
trate exclusively upon the fortunes of house-
holds in our sample as inifially generated;
mobility of renting households mtc owner
occupation is accomplished using aggregate
probabiliies derived from the /977 Housing
Green Paper (Department of the Environment,
1977); intra-sector moves are represented
using another aggregate figure deriving from
the same source; as are moves out of the sec-
tor and the probability of household dissolu-
tion for a nurnber of common reasons (death,
divorce, etc). Many of these assurnptions are
heroic indeed, and in future work we hope
to refine them in the light of improved data
sources and greater sensitivity towards sub-
group behaviour.

The following mecharnisms are used to
ascertain the characteristics of post-move pur-
chases:

(a) House price: this depends crucially upon
whether a household is a first time buyer
or an exchange mover. For first time buy-
ers we assume a fixed multiple of 2.5 times
income of head of househcld plus a
deposit of 10 per cent of the house pur-

chase price. For exchange movers we

assume:
P=x*HHY +6*A (11
where
P = new house purchase price;
HHY = head of household income;
X = a proportion, drawn from a

probability distribution, which assigns
income to a mortgage;

A = asset accumulation from previ-
ous purchase(s); and
8 = g constant proportion of assets

deemed to be ploughed back into ex-
change house purchase, taken to be 0.85
for all exchange movers in this study.
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Size of mortgage is thus given as 2.5 nmes
income of head of household in the case of
first time buyers, and (x * HHY) for
exchange movers,

(b) Term of mortgage: determined on the
basis of the age of head of household,
using information from the 1978
Nationwide Building Society survey of
movers. Once amount and term of mort-
gage have been identified, amoumt cut-
standing after each successive time period
and annual repayments can be ascer-
tained using Equations (1) and (2) respec-
tively.

V OQutputs of the simulation
exercise

The primary focus of our case study has been
to quantify a range of characteristics of hous-
Ing careers and to then mount a prelimmary
inter-regional comparison between northern
and southern households over the period
1975-84. A range of assumptions were made
in order to implement this labour-intensive
process: in particular, our sample of owner
occupiers excluded those who had not moved
house during the 15 years prior to the start of
the simulation period, and no attempt was
made to accomrmodate the effect of household
formation during the simulation period. Cur
empirical results are framed within a familiar
‘north~south’ framework, but in general terms
we carn assess the usefulness of the exercise in
three ways.

First, microsimulation can be used to make
projections of ‘unknown' variables such as the
cost of exempting house sales from capital
gains tax (Figures 2 and 3) or of maintain-
ing (or, hypothetically, increasing) mortgage
interest tax relief (Figures 4 and 5) at any time
or over any simulation period. It is interesting
to note that the anticipated differences in the
distribution of capital gains are largely conse-
quent upon the regional dynamics of house
price change. The more similar characteristics
of the two tax relief distributicns arise from two
reasons. First, a sizeable proportion of house-
holds in both regicns own their houses out-
right and therefore do not benefit from tax
relief: in this context it is important to note that
we have not at this stage attempted to model
household formation into our microsimulation,
and thus the sub-sample who repay their
mortgages within the simulation period are
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over-represented, particularly relative to
households which are at an earlier stage in
their housing careers. Second, there exists an
upper limit of loan size above which neither
households in the 'north’ nor households in the
‘south’ can benefit from further tax relief. (Note
that the ‘saw tooth' shape inn Figures 4 and S is
an artefact of the scale taken.) We contend that
microsimulation is an appropriate technique to
generate information about housing distribu-
tions where the variables considered are
srongly dependent upon the processes of
change over time, such as the case here with
housing subsidy. Microsimulation retains the
individual household as the umit of analysis
and forecasting and, as a consequence,
these forecasts have a less ambiguous
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theoretical basis than those generated using
some other more aggregate models and tech-
niques. )

Second, the microsimulaton technique
allows a detailed insight into how the variation
at any cross-section has evolved over time,
and how future cross-sections will be sensitive
to the parameters which describe and explain
individual behaviour. Ideally we would like to
specify and estimate models which pertained
to individual housing careers which could be
evaluated with reference to repeated mea-
surement survey designs such as the English
House Condition Survey. For the present,
however, validation entails a comparison
of synthesised and observed distributions in

ndividual cross-sections.

67

uI



Third, and most important, it is possible ©
disaggregate micrasimulation forecasts accord-
ing to the widest range of pertinent socio-
economic and demographic characteristics,
behavioural indices and dwelling attributes.
This advantage also accrues as a conse-
quence of retaining the individual household
as the unit of analysis. So, for example, fore-
casts might be disaggregated according to
income, socic-economic group, race, family
type, dwelling type, relative location (eq inner
city versus suburb), number of moves or any
other variable deemed relevant to a particular
study. The spirit of this present study is essern-
tially both pedagogic and exploratory and
thus we have not attempted detailed repro-
duction of the wide range of forecasts that
were made using the microsimulation model.
Elsewhere (Clarke et al, 1988), however, we
have investigated such phenomena as: the dis-
tribution of capital gains and mortgage interest
tax relief subsidy according to number of
moves; the distribution of this subsidy accord-
ing to household income at both the beginning
and the end of the simulation period; and the
changing ‘north-south’ relationship between
house value and amount of capital gains tax
relief over the same perioed. Qutputs such as
these are a routine output of microsirnulation,
and any number of low- and high-dimensional
cross-classifications can also be produced as
needs arise.

V'I Conclusions and some
directions for future
developments

The central contention of this paper is that
microsimulation offers a practical and reward-
ing way of quantifying the incidence of fiscal
subsidies within the UK housing system, and
that this information is of considerable impor-
tance to the housing choice and residential
mobility literatures. That said, the process of
assembling appropriate data sets and devis-
ing appropriate models is of necessity very
time-consuming and, as a consequence, our
empirical example necessarily remains crude
in the assumptions it invokes and the aggre-
gate quantitative measures it generates. These
remain essentially practical problems which
will require resource inputs in the future. In
conclusion, we identify the range of technical
and substantive points and issues which might
be addressed in further work
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First, it is clear that the definitions of subsicy
that we have made are far from unconientious
and are certainly not in any way exhaustive.
Sharp et al (1989) have recently reviewed a
wide range of plausible subsidies and hidden
costs of home ownership, almost all of which
could be incorporated within our accounting
identities: these include renovation grans (and
the means testing thereof);, rent and rate
rebates; discounts on the purchase price of
former local authority dwellings and low cost
home ownership mifiatves; stamp duty;
exermption from value added tax; employer
subsidies; maintenance costs; and the costs of
buying and selling a house.

Second, from a technical point of view,
there is a need for a more comprehensive and
realistic approach to the dynamics of house-
hold formation and dissolution over the simu-
lation pericd. Other variables which are
worthy of more detailed consideration include:
household tax status and exemptions; the
propensity of different household types to
move house (using available data from exist-
ing longitudinal samples); the propensity for
inter-tenure moves; the propensity of house-
holds with differing income characteristics and
living in different dwelling types to apply for
means-tested home maintenance grants; the
particular sub-group behaviours of first time
buyers and those likely to participate in vari-
ous low-cost home ownership schemes; the
likely impact of changes in the supply and
type of subsidised sales under 'Right to Buy’
legislation; greater sensitivity analysis of the
propensity of different exchange mover
households to reinvest their gains in the hous-
ing market; greater disaggregation of income
and house price inflation figures according to
occupation and dwelling type, respectively;
and the perceived fiscal implications of new
mortgage schemes. ,

Finally, a particular interest of the authors is
the geographical variation in the economic
fortunes of different households within the
housing system. There exists the prospect of
identifying more coherent spatial sub-markets
at the intra-regional and intra-urban scales
which might penmit a longitudinal perspective
upon the financial and fiscal implications of
phenomena such as gentrification and urban
renewal on the one hand, and the develop-
memnt of ‘packaged’ lifestyle estates at sub-
urban locations on the other. Microsimulation
also offers the prospect of visualisation of the
likely consequences of housing careers at the



mntra-urban scale ﬁsmg emergerit geographi-
cal information systerns (GIS) technology.
These and other developments are on our

research agenda.
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