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Abstract
This paper hlghllghts some of the issues raised by the census undercount, illustrating
how far-reaching its implications are across the spectrum of social statistics. The
origins and the current state-of-play of the debate over the distribution of the under-
enumeration are summarised, and the lmphcauons then assessed For many census
variables, the undercount reduces variation between areas, w1m consequences for the
formulae used to resource local services. The unphcations for the refiability of the
most basic of health statistics are raised through mortality rates. A rough estimate is
made, and supporting cvidence presented, of the possible numbers of households who
were missed by the census. Some implications. for housing needs assessments are
illustrated along with the effect of the sudden upwards revision of official estimates
of the dwelling steck and great uncertainty over the number of vacant dwellings in the
country. Finally, recent research on the electoral imptications of people’s choice not
to be enumerated is discussed as this may well be linked to census under-enumeration.

Such a pervasive degree of uncertainty across, almost all figures concerning people is
new and there is little reason to expect it to dirninish until the benefits of being known
to the State outweigh the advantages of not being a statistic.

Introduction . L e
As late as December 1991 is was assumed that the enumeration had gone well:

“The latest Census of Population in Great Britain was held in April 1991, One of
the aims af the Census is to count all people in Great Britain on a particular
. night. This is relatively easy to do for people who live in houses or flats, or who
_are staying in 'a communal establishmens such as a hotel, hostel or hosptml
" Buildings are easily identified and the people kvmg within them enumerated. ..
(Thompson, A., GRO Scotland, December. 16th 1991)

In fact, censuses are never complete counts of the population, Residents can be missed
for many reasons. They are away at the time of the census. They respond
incompletely - for example a significant number of new-born babies ate omitted from
most censuses as if they are not yet considered to have an independent existence.
Residents may be unwillinig to respond, perhaps because they feel the census records
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will be used against their interests, Resjdents may not be asked to respond because of
a failure of the census field procedures. And finally but very importantly, residents
may respond but not all be counted as residents because the census procedures have
not coped with transient homeless and some other categories.

In 1991 in Britain the census validation survey which is designed to find a sample of
those missed from the census output, in fact failed to find even half of them. How we
come to know this is discussed below. The result is that we know rather little about
the characteristics and the whereabouts of the census missing, now thought to amount
to 1.2 million, over 2% of the total number of residents. Thus estimates based on the
census are just what the word ‘estimate’ implies: figures with a degrée of unreliability,
not the hard baseline that social statistics in census year are usually taken to be.

So little do we know about the types of people missed, that we cannot really say with
any confidence which of the reasons for under-enumeration were very significant in
1991. Perhaps they all were. The recent precedent of large-scale attempts at non-
registration for an offi cial register - the poli tax which was current at the time of the
census - has been suggested as a major reason for the missing million. Paraliels have
been drawn with the 1381 mlroductlon of a shilling poll tax and the consequent
evasion and peasants revolt. At that time the poll tax payment lists were the only
measure of the size of the population i England, which thereby apparently decreased
from 1,355,201 in 1377 to 896,481 ‘in ' 1381. In many villages, dependants were
omitted from the lists, part'icularly'young women (Oman 1906: Appendices 2 and 3),
lnterestmgly, unbalanced sex ratios in the census were the clue used in !991 to assess
where the mlssmg populatlon were concentrated

But the poll tax is certainly not the only culprit in 1991 In enumerated households in
the 1991 census, there are an estimated 200,000 *visitors” who had no usual residence
at another address (OPCS 1993a). If these had been real residents who feared that
census residential status would count in the collection of the poll tax, would they not
have omitted themselves altogether?.So it has been suggested that it is likely that most
of these visitors were homeless single adults or families, temporarily at an address on
census night which they did not feel wag a permanent address (Diamond 1993).

Equally, institutions - whether medical, care, prison, or student halls - were instructed
to include as visitors those who had been living there for less than six months,
presumably on the grounds that they were temporarily away from a household. But
there was no equivalent instruction to householders to include persons recently moved
to an institution, and many would have moved from a household in which they were
the only person.

So there are clear reasons to expect a sizeable non-response in the census. Beyond

. conjecture, what do we know about Ihe undercount and the rehablllty of the 1991

census results? The rest of the paper descnbes the ofﬂc:al esumates of census non-
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response, and goes on to illustrate the importance of recognising non-response when

using and interpreting census and related statistics. We give examples of misleading
effects on resource distribution, trends: in mortality rates, estimation of housing need,
and atlecation of parliamentary seats, rf non- response is not taken into account.

As yet the debate is young: the current (November 1993) government line appears to
be that the undercount is unportant but small enough for most users to ignore. We
argue otherwise.

Official Estlmates of 1991 Census Non-response

The missing included within census output ,

How can a missing item be included? - when it is. smpmed The census offices impuie
items missed off census forms; for example if a person has ne marital status indicated
on the census form, it is inserted based on the age of the person and the characteristics
of the other members of that household. If car ownership is missing it is copied from
a non-missing record which is otherwise the same as the incomplete record for
characteristics known to be related to car ownership, including housing tenure.

In 1991 for the first time and bemtuse greater numbers of non-responding households
were expected; Wwhole houschiolds éhat did not respond were imputed. Based solely on
the number of people and rooms noted or guessed by the enumerator, detailed records
for the household and the persons within it were created by copylng ‘them from other
forms that had been returned. 1.6% (869 thousand) of residents in the Great Britain
census output have been imputed in this way. The imputation method is described by
Mills and Teague (1991} and the extent of imputation of absent households can be seen
from census reports; its geographical variation and the characteristics of the imputed
records are summarised by Sandhu (1993). Across the whole of inner London, 8% of
all residents in census output are created in this way, fictitious but for the
enumerator’s eVldence Ihat somgeone exrsted at the non-respondmg address.

Overall, the inclusion of these lmputed resrdents’ is probably better than ignoring the
enumerators’ evidence altogether, and it is hard to ‘think of a better way of imputing
the details than that which was used. Thus there is already within the census output
a very considerable degree of unreliability for many areas. Now we consider the
other larger, part of census non- response that nol mcluded in census output

The missing not included in census 0utput. creating national
population estimates by age and sex

As already mentioned, most of those missed by the census were also missed by the
census validation survey aimed at f'mdmg them. How do we know? Because analysrs
of the census adjusted by that survey shows a gap of nearly a million, half of them in
their twenties and early thirties, when compared to the numbers expected by taking
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the 1981 census and adding births and deaths and infernational ‘migration’ for the .
mtervenmg ten years. In particular, the sex-ratios for young adults were unbelievable
in the census-based estimates, showing a ‘surplus of females over mialés aged in their
20s but not for those in their 403, These arguments were set down in an OPCS article
{1993d) early in [993. Since then, a further 145 thousand residents have been added
to the numbers missing, also mainly ¥oung adults and predominaritly male - duetoa
late communication from the Home Office to OPCS aboist the increase in settled
refugees in the late 1980s. The total number of residents in Britain missed from census
output therefore is now 1.202 mnlhon 22% of the whole- populauon (from OPCS
19924 and OPCS 1993a)." "~

The 1981 census, rolled forward in this way, has been generally accepted in place of
the 1991 census results as far as national population estimates go - and this will
continue to be the case throu'ghout‘the"l 590s until the next census in 2001 (assuming
better procedures then). While we too would accept the arguments that led to the
rolled-forward estimates bemg used lhe results are clearly not exact either overall or
for each age. -

The mlssmg ‘not mcluded‘ in census output: creating sub-national
population estimates by age and sex

So why have a census at all?! Well,. the option of substimuting 1981-based statrsucs is
not available at local level - because the measures of sub-national migration required
to roll forward local 1981 populatlons by age and sex are just too unreliable. And of
course,_there i is. nothmg to replace., the census estimates of most other charaetenshcs
at local level. .

So what do we use for sub-ngnonal populatron estlmates for each of the local
authonty districts for example" One cannot stick to the census alone, because then
there would be a discrepancy between the sum of the sub-nauonal ﬁgures and the
national figures which as we have seen are not based on the census. There has been
a continuing debate on this issue since October 1992, when OPCS prepared their
provisional census-based population estimates for 1991 (OPCS 1992b), distributing the
national undercount evenly throughout the country. In other words they assumed that

the proportlon of 20-year old men missing was the same in Twickenham as in

Liverpool as in rural Berkshire,

This essentially conservative assumption (dropped in the final estimates published by
OPCS in the summer of 1993) was defended by drawing atteation to the lack of
evidence for other assumptions, and by makmg caricatured conjectures about the
number of rural new-age travellers, We call it a conseryatwe assumption (not ‘neutral’
as some would have had it) because it relied on an assumption of constancy, ignoring
evidence which did in fact exist and which cons1stently pointed to an undercount much
higher in urban areas, and particularly in inner London. Some of this evidence is
summarised in Simpson (1993), including drops in the electoral roll, direct measures
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for the numbers of infants missed which can be assessed from examining statistics of-

births in the year immediately before the census, and the well-established experience
of social research and other censuses for many years.

The assumptions used in the final mid-1991 estimates might also be labelled
conservative because they were simply based on different assumptions of constancy;
but they gave a very different p:cmre of the undercount in the 1991 census. Given the
predominance of young adult-men in the national undercount now taken for granted,

the method looked for those areas where there seemed to be a particular shortfall of
men and assessed these as most affected by under-coverage. More precisely, the
assumption was that for ages 20-34, in each of ten types of district in England and
Wales, the ratio of men to women relative to the national average should be the same
in. 1991 as the average of 1971 and 1981, .The results are given in detail in
OPCS/GRO(S) (1993). Highly urban areas are assessed-as missing up to 25% of men
in their twenties, These areas include the 14 Inner London boroughs, 9 metropolitan
districts, and 27 city districts in non-metropolitan areas. This is in addition fo the
missing who were imputed within census output as descnbed above .

While this approach to measuring the undercount does have conslderable merit over
the provisional assumptions of an even distribution of undercount, we are arguing that
even if it s the best possible approach, it involves a high degree of arguable
assumption and therefore approximation to an unknown degree; users should be very
careful that their interpretation of census and populauon statistics is not affected. The
precise assumptions are dealt with in more detail in Sirnpson (1993); in this article we
are concentrating on the implications of a significant degree ot‘ unrehabll ity rather than
its source.

Perhaps we will know more of the characteristics of somg of the missing 1.2 million
when the Census Validation Survey reports are published (it will then be well over
two years since the fieldwork wag carried out, a very serious lapse given' the
importance the issue has subsequently taken). But it is likely that the most difficult
problem in usmg the 1991 census data will remain estimation of the degree of under—
enumeration in what is now in effect a blased sample.

Although attention has been paid to the undercount of persons, and some work is
being done on the basic households count, the everall implications of this undercount
and the possibilities of other undercounts have not yet been thoroughly addressed.
Policy makers are now forced to make decisioris based on information known to be
defective while underfunded government statisticians face a decade of writing detatled
caveats and putting wide confidence limits on much that they produce. A number of
examples follow .
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The Importance of Applying What We Do Know -~
Resource Distribution

Census statistics are used in -several -contexts to distribute resources from central
government -to local services. Variation in census measures of need are used to
determine variations in resources given, for example to local government in the
Standard Spending Assessment. This leads to fining ('capping’) those councils that
attempt to spend ENOre money than they are assessed as- needmg to spend

For several such census measures used in these calculauons urban areas tend to be
at the high end of -the scale of need. Since under-enumeration was concentrated in
urban areas, their need is under-estimated unless the census counts are adjusted. The
best one can do at present is to-use the age-sex-geography-specific rates of under-
enumeration provided by OPCS as described above, as weights in a census analysis.
One can do this whenever the characteristics of need are disaggregated by age and sex
and area, as many are. In survey terminology, thig is no more than post-stratification
using estlmated response rates for dlfferent strata.
P

Table 1 shows how this weighting- affects the natlonal estimates from the census of
unemployment, non-white ethnic group, and illness in households. - :

Table 1: ~ The impact of adjusting for census non-response on national
-~ . estimates of unemployinent, uon-whlte ethnic group, and iliness in
households
: Esumatod
: England and Wales Census count (000s) - . under- .
Acwal (unadjusted) . Adjusted .~ enumeration -
i (l) @ @71
Unemployment - : "2,235 2,325 +4.0%
Non-white ethnic group Co . 2,952 - 3,097 - - +4.9%
Iliness in households 6,039 6,110 +1.2%
All residents ' - 49,890 51 O - - +2.2%

Sources: Census LBS output; rates of under enumeration spemﬁe to age, sex and dlstrlct type, from
OPCS/GRO{S) 1993. . : . .

Because unemployment and non- whlte ethmc group are both characteristics’ that are
concentrated in urban areas and to some extent among young male adults, this
demographic weighting shows them to have been under-enumerated by twice the
national average non-response of 2.2%. Iliness in houscholds on the other hand, which
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is concentrated among older age-groups, is under-enumerated to a lesser extent.

Table 2 shows the mean impact of nor adjusting for census under-enumeration, on the
distribution of a grant to districts on the basis of their need as measured by (a) the
number unemployed, and (b) the number of non-white residents. Main metropolitan
districts would lose 3.5% of such a grant if it is calculated on the basis of raw census
counts, rather than on the basis of census counts weighted by the officially estimated
response rates. Rural areas would gain. The impact on district comparisons would in
some cases be greater than those illustrated (non-white youth for example), and less
in other cases.

Table 2: The impact of not adjusting for census under-enumer-ation on
distribution of a grant within England and Wales

(a) Grant distributed according to census unemployment

Main metropolitan districts -3.5%
Non-city, non-metropolitan districts +1.7%
(b) Grant distributed according to census non-white ethnic group
Main metropolitan districts -2.1%
Non-city, non-metropolitan districts +2.1%

Tables 1 and 2 show the impact of not adjusting census counts purely on the basis of
what is now officially estimated to be sex-age-area response rates. The implication is
that such adjustments should be made. The unreliability of the estimates, however,
implies that even adjusted census figures should not be treated as providing precise
measures (even of these simple statistical interpretations of need) as is the case when
capping local authorities. Much less should raw census figures be so used.

Of course, age, sex and broad geography may not account for all the variation in
census coverage. If it turns out from the census validation survey when it is published,
or from other sources, that unemployed and non-white residents were more often
missed than those employed or whites within these demographic sub-groups of the
population, then the impact of non-response will be rather greater. This seems quite
likely. In Bradford for example, non-white young children were twice as likely to be
missed by the census as white young children (from comparison with recent birth
records in Simpson 1993). Does this mean that not 20% but 40% of non-white young
men were missed? It may well be so. Unfortunately, the evidence is hard to come by.
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The Importance of Precision - Mortality Rates

A good example of the need for precise population counts are mortality statistics.
Standardized mortality rates are the main measure for charting the changing state of
the health of nations internationally. Standardized mortality statistics rely upon an
accurate age and sex breakdown of the population upon which to standardize. An
analysis of deaths at each age for all of England and Wales shows, in general,
decreases in the mortality rates as we would expect (see Figure I). However, for some
specific groups the rate has risen slightly when the overall period 1981-85 is compared
with 1986-89. In particular for men aged 13-18, 21-24, and for women aged 13-19
and 23. Further analysis shows a significant component of this rise can be attributed
to increased rates of suicide.

A great deal of concern could result from such a finding and, eventually, resources
could be diverted to address this concern. A key question then is, is it true? Mortality
statistics are thought to be quite accurate (they have been registered along with birth
statistics since 1836 - Champion 1993). But the calculation of mortality rates also
requires accurate data on the populations at risk, which are normally taken from
official estimates of the population for each sex in each age band. Figure 2 shows how
the official versions of these imply the population to have changed between 1981 and
1991. The cohorts which were aged 10 to 30 in 1991 grew over the previous ten years
due to a small surplus of net immigration over deaths, while there was a fall in those
aged 30 to 50 in 1991. There is, however, a great deal of variation to this simple
pattern as the graph shows, and it is this variation which is the underlying cause of
concern over the variation in mortality rates over time. We can be fairly sure how
many people have died, but much less certain about how many are still alive. The
most unreliable element of this variation is thought to be the estimate of international
emigration and immigration derived from the International Passenger Survey, and the
Home Office’s contribution for people seeking asylum (lack of information about
which caused errors amounting to 145,000 people in the final 1991 mid year estimates
before they were revised - OPCS 1993a).

Our knowledge of whether there has been an increase in teenager’s overall mortality
rates (or how large this has been) thus now depends to some degree on how accurate
the International Passenger Survey has been, as the national mid-year estimates of the
1990s are not, in essence, based on the 1991 census. As has been described, national
level estimates from 1991 onwards owe more to the 1981 census and the International
Passenger Survey since then (plus registration of births and deaths) than to the 1991
census. The International Passenger Survey was never designed for such a reliance.
So, even where an official attempt has been made to estimate the undercount of
people, by age and sex, uncertainty remains.
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deaths to England and Wales 1981-1991
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Source, OPCS single age band mid year estimates, 1981 and 1991





















