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Foreword 
 
The Office for National Statistics (ONS) produces annual estimates of the resident 
population of England and Wales as at 30 June each year. The most authoritative 
population estimates come from the Census, which takes place every 10 years in the 
UK, the most recent being held in April 2001. Population estimates from the Census 
are updated each year to produce mid-year population estimates for the years in 
between Censuses. 
 
Making a population estimate in England and Wales describes in detail the 
methodology used by ONS to produce the annual mid-year population estimates, with 
reference to the mid-2004 population estimates.  
 
The document also explains how population estimates have evolved from the late 19th 
century to the present time. It draws together in one place both the various 
improvements made to the methodology in recent decades and the latest 
developments since the 2001 Census. 
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1. An introduction to population estimates 
 
This section describes the various population estimates produced by ONS, what they 
are used for and how the population is defined. 
 
 
1.1 Coverage and availability of population estimates 
 
The latest population estimates can be found on the National Statistics web site  – see 
the Population Estimates home page (http://www.statistics.gov.uk/popest). Under the 
‘population estimates – current releases’ link, it is possible to download estimates of 
the resident population for: 
 
• The UK as a whole and England, Wales, Scotland and Northern Ireland 

separately by sex and single year of age.  
• Government Office Regions (GORs), counties, unitary authorities and local 

government districts in England and unitary authorities in Wales by sex and 
five-year age group or broad age group (children, working age and older 
people). 

• Health areas in England and Wales (Strategic Health Authorities in England and 
Local Health Boards in Wales) by sex and five-year age group or broad age 
group. 

 
Population estimates for a particular mid-year (30 June) normally become available 
around fourteen months after the reference date. Other estimates normally published 
two to three months after the products listed above are population estimates for: 
 
• Primary Care Organisations in England, by sex and five-year age group or broad 

age group. 
 
Published figures are rounded to the nearest hundred, as the estimates are more robust 
at this level. Data sets may be viewed on screen or downloaded free of charge in 
Excel or CSV format. Other data not published on the web are available on request, 
for example historic estimates going back to 1971. For further information on the 
availability of population estimates, please contact the Population Estimates Unit at 
ONS. 
 
 Email:   Pop.Info@ons.gsi.gov.uk 
 

Post:   Population Estimates Unit 
Office for National Statistics 

    Room 2300 
    Segensworth Road 
    Titchfield 
    Hampshire 
    PO15 5RR 
 

Telephone:   (01329) 813318 
Fax:    (01329) 813295 
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ONS produces population estimates for England and Wales but also combines these 
with population estimates for Scotland and Northern Ireland to produce population 
estimates for the UK as a whole. Population estimates for Scotland are produced by 
the General Register Office for Scotland (GRO(S))   – see http://www.gro-
scotland.gov.uk/statistics/library/poptest/index.html, while the Northern Ireland 
Statistics and Research Agency (NISRA) produces population estimates for Northern 
Ireland  – see 
http://www.nisra.gov.uk/statistics/financeandpersonnel/DMB/datavault.html.  
 
 
1.2 Uses of population estimates 
 
Mid-year population estimates currently have a wide variety of uses within central 
government, as well as being used by local authorities and health bodies, other public 
bodies, commercial companies and individuals in the private and academic sector.  
 
These uses can be categorised into two broad groups: 
 
• Uses where the absolute numbers are of key importance. This may be in terms 

of allocating financial resources from central government, planning services or 
grossing up survey results. Some of the main central government uses are 
concerned with resource allocation and are carried out by the Office of the 
Deputy Prime Minister for England, and by the Welsh Assembly Government. 

• Uses where the population figures are compared with other figures such as the 
numbers of births or deaths in the calculation of rates and ratios. 

 
 
1.3 Definition of the population 
 
The latest series of population estimates (mid-2001 onwards) are based on the 2001 
Census and relate to the usually resident population. In simple terms, this means that 
population estimates are estimates of people where they usually live. The usually 
resident population does not always coincide with the number of persons to be found 
in an area at a particular time of the day or year. The daytime populations of cities and 
the summertime populations of holiday resorts will normally be larger than their 
usually resident populations.  
 
The population base from the 2001 Census underpins the mid-year population 
estimates resident base and is defined as follows: 
 

The 2001 Census has been conducted on a resident basis. This means the 
statistics relate to where people usually live, as opposed to where they are on 
Census night. Students and schoolchildren studying away from home are 
counted as resident at their term-time address.  As in 1981 and 1991, residents 
absent from home on Census night were required to be included on the Census 
form at their usual/resident address. Wholly absent households were legally 
required to complete a Census form on their return. No information is provided 
on people present but not usually resident. 
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For most people, defining where they ‘usually’ live for the purposes of the Census is 
quite straightforward. However for a minority of people the concept of 'usual 
residence' is more difficult and it may be difficult to apply a general rule to assign 
people to where they are ‘usually’ living. Groups included in this category are: 
 
• students 
• armed forces 
• prisoners 
• seasonal workers 
• contract workers and others who frequently move with their job 
• some people living in communal establishments 
• people sleeping rough 
• foreign students and au pairs  
• people with frequently used second homes in the UK or abroad 
• people who live and work away from a family home for part of the week 
• children who regularly move between a mother and father’s home 
• adults who live with a partner for part of the time but maintain a separate 

residence 
• any other groups of people with more than one residence 
 
The usual residence for students is specifically referred to in the definition of resident 
population for the 2001 Census given above. For other groups, guidance was provided 
either on the Census form or in the enumerators’ instructions. In general, the 
definitions used in the 2001 Census are carried through into the population estimates, 
mainly because the Census is used as a base for the population estimates. However, 
although efforts are made to ensure comparability of definitions in intercensal data 
sources used in the population estimates, sometimes it is not possible to obtain data 
using the same definition as used in the Census.  

For example, in the International Passenger Survey (IPS), used to estimate 
international migration, a person is defined as an in-migrant and therefore a resident if 
they are intending to stay in England and Wales for at least 12 months. However in 
the Census, individuals temporarily living in England and Wales are left to provide 
their own interpretation of their usual residence. In practice, when compiling a 
population estimate, a number of data sources have to be used, each with its own 
definition of usual residence. These differences in definition are becoming 
increasingly important, and are the subject of current research within ONS. 
 
 
1.4 Other Population Products  
 
ONS currently produces various other population products not explicitly covered in 
this guide and research is also underway into the development of further new 
products. These areas are detailed below with links for further information.  
 
• Population estimates by marital status. 

Population estimates by legal marital status for England and Wales as a whole, 
by sex and single year of age are published annually by ONS two to three 
months after the local authority estimates. Marital status estimates for England 
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and Wales can be found at http://www.statistics.gov.uk/popest (see ‘marital 
status estimates – current releases’ for marital status estimates.) 
 

• Estimates of the population living in private households.  
Experimental estimates of the population living in private households are 
produced annually by the Population Estimates Unit at ONS. These are 
available by sex and broad age group for England and Wales and also for 
Government Office Regions within England. The statistics have been 
produced in response to the need for estimates of the household population in 
grossing studies. Their experimental status reflects the fact that this is a new 
product. A methodological guide and commentary on the statistics are 
available. For further information, see: 
http://www.statistics.gov.uk/statbase/Product.asp?vlnk=10755 
 

• Small area population estimates.  
Separate work is being carried out by ONS to produce small area population 
estimates that are consistent with the local authority estimates. Experimental 
ward estimates are currently available by sex and five-year age group. Further 
information on the Small Area Population Estimates Project can be found at: 
http://www.statistics.gov.uk/about/Methodology_by_theme/sape/default.asp 

 
• Quarterly population estimates. 

Experimental quarterly population estimates (QPEs) for England and Wales 
are produced for 31 March, 30 June, 30 September and 31 December and are 
published shortly after the end of each quarter. Quarterly population estimates 
are created using similar data sources and methodology to the mid-year 
estimates, but involve an element of forecasting up to the latest quarter. They 
are subject to planned annual revisions each August, to take into account the 
latest mid-year estimate and any finalised component data that have become 
available. For further information, see: 
http://www.statistics.gov.uk/statbase/Product.asp?vlnk=13523&More=n 

 
• Population projections. 

The Government Actuary’s Department (GAD) produces national population 
projections for the UK and its constituent countries. The projections by age 
and sex are normally produced every second year and the assumptions on 
which they are based are agreed in consultation with the statistical offices of 
England, Scotland, Wales and Northern Ireland. The primary purpose of the 
projections is to provide an indication of future population if current trends in 
fertility, mortality and migration continue into the future. They are used as a 
common framework for national planning in a number of different fields. 
For further information, see: http://www.gad.gov.uk/ 
 
Sub-national population projections for counties, unitary authorities, GORs 
and Strategic Health Authorities in England are produced by ONS. Long-term 
projections give an indication of future trends in population by age and sex 
over the next 25 years. They are trend-based projections, which means 
assumptions for future levels of births, deaths and migration are based on 
observed levels over the previous five years. They show what the population 
will be if recent trends in these continue. The projections do not take into 
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account any future policy changes that have not yet occurred. They are 
constrained at a national level by the national projections produced by GAD.  
For further information and data on sub-national projections, see: 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=997&Pos=2&ColRan
k=1&Rank=272. 

 
• Research into population estimates and projections by ethnic group. 

ONS has co-ordinated a study on the feasibility of making population 
projections by ethnic group in Great Britain in collaboration with external 
authors including academic geographers, demographers and researchers. The 
findings present a comprehensive review of the challenges involved in 
preparing projections for individual minority ethnic populations and how these 
can be addressed. The feasibility study can be accessed at: 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=9263&Pos=2&ColRa
nk=1&Rank=272.  

 
• Estimates and projections of the number of households. 

The Office of the Deputy Prime Minister (ODPM) produces estimates and 
projections of the numbers of households in England. These are based on the 
mid-year population estimates and population projections produced by ONS 
and the population projections by marital status produced by GAD. These are 
converted to household estimates using ‘household representative rates’ from 
other sources (for further information, see: 
http://www.statistics.gov.uk/StatBase/Analysis.asp?vlnk=192&Pos=1&ColRa
nk=1&Rank=272 ). 
 
The latest household estimates and household projections can be found on the 
ODPM web site: 
http://www.odpm.gov.uk/stellent/groups/odpm_control/documents/contentser
vertemplate/odpm_index.hcst?n=1572&l=3. 
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2. Methodology for producing population estimates 
 
 
2.1 Introduction 
 
Population estimates are made using the cohort component method. This is a standard 
demographic method and is used by several other national statistics institutions that 
also have access to high quality data sources for the components of population 
change. For example, this method is used by the Australian Bureau of Statistics and 
by the US Bureau of the Census. 
 
Mid-year population estimates are made for the population resident on 30 June of the 
reference year. The starting point for the estimates is the resident population on 30 
June in the previous year. This population by single year of age is then aged on by one 
year (for example all three-year-olds become four-year-olds one year later). Those 
who have been born during the 12 month period prior to the mid-year point are then 
added on to the population and all those who have died during the 12 month period 
are removed according to their age, sex, and their usual place of residence. 
 
The other factor to be taken into account in estimating the national population is the 
movement of people in and out of the UK (international migration). When estimating 
the population of different areas of the UK, movements within the UK (internal 
migration) must also be accounted for. Internal migration includes both cross-border 
moves between the four constituent countries of the UK and moves between local 
areas within each part of the UK. Migration is the most difficult part of the population 
estimate process to estimate precisely, as migratory moves are not registered in the 
UK, either at the national or local level. The best proxy data available on a nationally 
consistent basis are used to estimate migration. ONS is continually researching ways 
of ensuring and improving the quality of the population estimates. This research 
includes analysis of possible new data sources that may become available. 
 
 

Summary of the cohort component method  

• Take the previous mid-year resident population and age-on by one year. 
• Then estimate the population change between 1 July and 30 June by: 
• Adding births occurring during the year. 
• Removing deaths occurring during the year. 
• Allowing for migration to and from the area. 
 
 
In addition to the process summarised above, adjustments are also made for some 
special population groups that are not captured by the internal or international 
migration estimates: members of the armed forces, prisoners and pupils in boarding 
schools. These populations have specific age structures, which remain fairly constant 
over time. Therefore these groups are not aged-on with the rest of the population. 
Such populations are referred to as ‘static populations’.  
 
When the Population Estimates Unit receives data for the various components, checks 
are carried out and comparisons made with previous years’ data to gauge consistency 
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and completeness of coverage. The data are then processed electronically to produce 
the mid-year estimates. Quality assurance takes place at each stage of this process. 
This may include calculation of demographic rates and ratios to help check the 
plausibility of the data; for example the sex ratios for births in each area are 
examined.  
 
The method above describes how mid-year population estimates are calculated for 
years when there is no Census. For Census years such as 2001, a slightly different 
approach is necessary. Rather then ageing on the population by one year, the 
population only needed to be aged on by the period of time between the Census and 
30 June 2001 (nine weeks in 2001). Similarly, the components only needed to account 
for change during this period rather than a whole year. Further details of how this was 
done in 2001 can be found in Population Trends 1091.  
 
Population estimates are calculated using a ‘top-down’ approach – that is, the national 
estimates for England and Wales are produced first. Then estimates for sub-national 
areas (usually local and unitary authorities) are produced and constrained to the 
national estimate. Sections 2.2 and 2.3 below explain in detail how the national and 
sub-national estimates are compiled. Sections 2.4 to 2.10 explain how the data for the 
different components of the population estimates are obtained and processed.  
 
 
2.2 The national estimate 
 
Figure 1 shows how the national population estimates for England, Wales and 
England and Wales combined are produced. All these processes are carried out by 
single year of age and sex up to age 99. Those aged 100 and over are processed as a 
single group.  
 
The first main stage is the ageing on by one year of the previous year’s resident 
population. Before ageing on can be carried out, all armed forces stationed in England 
and Wales in the previous year (home and foreign armed forces plus dependants of 
foreign armed forces) are removed from the resident population. At the same time, 
armed forces from England and Wales serving either at home or overseas in the 
previous year plus home armed forces dependants (service families) living overseas in 
the previous year are added into the population. This is because they are all part of the 
‘home’ population of England and Wales although they may or may not have been 
resident on 30 June of the previous year.   
 
After ageing on the population by one year, all armed forces from England and Wales 
serving either at home or overseas on 30 June in the current year are subtracted from 
the population. Home and foreign armed forces stationed in England and Wales in the 
current year (plus foreign armed forces dependants) are then added in to the resident 
population. Finally, dependants of home armed forces (service families) living 

                                                           
1 Craig Duncan, Roma Chappell, Jonathan Smith, Liz Clark and Francesca Ambrose (2002), ‘Rebasing 
the annual mid-year population estimates for England and Wales’, Population Trends 109: 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=6303&Pos=&ColRank=1&Rank=422 
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overseas on 30 June in the current year are removed since they are not currently 
resident.  
 
These processes take into account changes in the numbers of armed forces and their 
dependants actually stationed in England and Wales between 30 June of the previous 
year and 30 June of the current year. This is necessary since the data sources used for 
international migration only cover civilian migration and exclude those on military 
flights. 
 
Following ageing on and the armed forces adjustments, the main components of 
change – births, deaths and net migration – are applied to the national population. For 
the total England and Wales population, both migration to and from Scotland and 
Northern Ireland and migration to and from the rest of the world must be taken into 
account. For population estimates for England and Wales separately, cross-border 
migration flows between the two countries must also be included. Having applied 
these components, the final result is the national resident populations for England, 
Wales and England & Wales. Estimates for those aged 90 and above are not published 
by single year of age as the estimates are less reliable for these ages. 
 
 
Figure 1 – The National Compilation 
 

Start with previous year’s 
national resident population 

 
 

Add in previous year’s total armed forces from E&W 
Subtract previous year’s home armed forces stationed in E&W 
Subtract previous year’s foreign armed forces and dependants 

Add in previous year’s service families abroad 
 
 

Age-on ‘home’ population by one year 
 
 

Subtract current year’s total armed forces from E&W 
Add in all armed forces resident in E&W in current year (home armed forces 

stationed in E&W plus foreign armed forces and their dependants) 
Subtract current year’s service families abroad 

 
 

Add births; subtract deaths;  
add in-migrants from Scotland, N. Ireland and abroad;  

subtract out-migrants to Scotland, N. Ireland and abroad 
 
 

Estimated national resident  
population for current year 

 
 



 14

No separate adjustments are made at national level for changes in the numbers of 
boarding school pupils or prisoners. This is because the migration of boarding school 
pupils to and from England and Wales will be captured by the international migration 
estimates. Similarly the movement of prisoners leaving England and Wales following 
release or entering England and Wales prior to imprisonment should be included in 
the international migration estimates.  
 
 
2.3 Sub-national estimates 
 
Figure 2 shows the procedure followed to compile the population estimate for each 
local or unitary authority. All processes are carried out by single year of age and sex.  
 
As for the national compilation, the starting point is the previous year’s resident 
population estimate for each local authority and this population needs to be aged on 
by one year. However, before ageing on, the previous year’s static populations are 
removed: prisoners, pupils resident in boarding schools, home and foreign armed 
forces and the dependants of foreign armed forces. This is because these groups have 
an age distribution that is fairly constant. For example, school boarders are aged 
between 6 and 17; if they were aged on each year between Censuses they would be 
aged 16–27 a decade later – clearly incorrect for boarding school pupils. 
  
After ageing on, the current year’s populations of prisoners, school boarders, armed 
forces and foreign armed forces dependants are added into the population estimate for 
each local authority. By subtracting the previous year’s static populations before 
ageing on and then adding in the current year’s static populations, the method is 
allowing for changes in the number of people in these groups between 30 June of the 
previous year and 30 June of the current year in each local authority. This is necessary 
since internal migration estimates do not capture the migration of these groups 
between local authorities.  
 
Adjustments are then made for the components of change. For each local authority, 
births are added, deaths subtracted and net migration flows applied. At the local level, 
migration consists of flows to and from other local authorities in England and Wales, 
and flows to and from Scotland, Northern Ireland and the rest of the world.  
 
If any changes have taken place in local authority boundaries between the previous 
mid-year and the current mid-year point, appropriate adjustments are made to the base 
population either after ageing on or after applying the components of change, as 
appropriate, in order to obtain population estimates on current boundaries. Where 
possible the components of change are obtained on the new boundaries. 
 
This process gives the estimated resident population on 30 June in the current year for 
each area. However sub-national estimates may not sum exactly to national estimates 
for various reasons (for example, the application of local Census-based age 
distributions to local authority data). Therefore the sub-national estimates for all areas 
are constrained to the national estimates by age and sex. The small difference between 
the estimate for an area before and after constraining is known as the reconciliation 
adjustment. 
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This section so far has referred to the method for producing population estimates for 
local and unitary authorities. Population estimates for Strategic Health Authorities 
(SHAs), counties and Government Office Regions (GORs) are currently obtained by 
adding together population estimates for their constituent local authorities. (This was 
less straightforward prior to the mid-2002 population estimates, since health 
geographies were not entirely coterminous with local authority geographies so local 
authority estimates had to be split – see section 3.5.3 for further details).  
 
Population estimates for Primary Care Organisations (PCOs) are compiled 
independently using a similar methodology to that used for local and unitary 
authorities but in the final stage are constrained to the local authority estimates within 
coterminous groups. A coterminous group is where a group of local authorities is 
coterminous with a group of PCOs. 
 
Figure 2 - Sub-National Compilation 
 
 

Start with previous year’s  
sub-national resident population 

 
 

Subtract previous year’s static populations 
(prisoners, school boarders, home armed forces,  

foreign armed forces and dependants) 
 
 

Age-on population by one year 
 
 

Add in current year’s static populations 
(prisoners, school boarders, home armed forces,  

foreign armed forces and dependants) 
 
 

Add births; subtract deaths;  
add in-migrants from other parts of UK and abroad;  

subtract out-migrants to other parts of UK and abroad 
 
 

Estimated resident population 
for current year 

 
 

Constrain sub-national estimates  
to national estimate 

 
 

Final sub-national estimates  
of resident population 

 



 16

 2.4 Births 
 
Data on births are obtained from the compulsory civil registration system 
administered by ONS. The Population Estimates Unit is supplied with data on live 
births by sex for the period from 1 July of the previous year to 30 June of the current 
year. Because registration of a birth may legally take place up to 42 days after the 
birth, the data received refer to the date of birth rather than the date of registration.  
 
Births are added to the population at age zero. For the sub-national estimates, births 
are allocated to the area of usual residence of the mother. However this situation is 
complicated by two groups: 
 
• Mothers giving birth in England and Wales who state their usual residence as 

outside England and Wales (around 215 births in the mid-2004 estimate).  
• Mothers usually resident in England and Wales who give birth outside England 

and Wales. 
 
It is assumed that the number of births in the two groups is roughly equal and 
therefore the two groups balance each other out. For this reason, births to mothers 
resident elsewhere are allocated to local authorities according to the number of 
women aged 15–44 resident in each area. 
 
Of more concern is the number of births to mothers not resident in England and Wales 
who state an address in England and Wales when registering the birth and so appear 
to be usually resident. Evidence suggests that there may be around four to eight 
thousand such births annually. ONS is currently undertaking research into this issue. 
 
 
2.5 Deaths 
 
As for births, data for deaths are obtained from the compulsory civil registration 
system. The Population Estimates Unit is supplied with data on deaths by age and sex 
for the period from 1 July of the previous year to 30 June of the current year. Data 
refer to the date of death rather than the date that the death was registered.  
 
Deaths are subtracted from the mid-year population by age and sex. In order for this 
to work correctly, the age at death is adjusted to the age that the deceased person 
would have been on 30 June. (This ageing on is carried out by the data supplier). 
 
A small adjustment is made to estimate any missing late death registrations2 since the 
deaths data received for the January to June period are provisional. This is done by 
adding on the difference between the provisional and final figures from the previous 
year’s January to June deaths. This assumes that the adjustment is small and varies 
little over time and hence the methodology avoids the need for an annual revision. 
 
For the sub-national estimates, deaths are allocated to the areas of residence of the 
deceased. As with births, this is complicated by: 
 
                                                           
2 A death that actually occurred within the time period in question but that was registered after the cut-
off point for the data collection is known as a late registration.  
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• Deaths taking place in England and Wales to people usually resident outside 
England and Wales (around 1,220 deaths in the mid-2004 estimate). 

• Deaths occurring outside England and Wales to usual residents of England and 
Wales. 

 
It is assumed that the numbers in the two groups balance each other out. The number 
of deaths to non-residents is therefore allocated to local authorities, in proportion to 
the number of deaths to those usually resident in each local authority. 
 
 
2.6 International migration  
 
An international migrant is defined as a person who changes his or her country of 
usual residence for a period of at least a year. The Migration Statistics Unit at ONS 
publishes estimates of total international migration annually for each calendar year at 
national and regional level. International migration estimates are obtained from three 
main sources: the International Passenger Survey (IPS), the Home Office and the Irish 
Central Statistical Office. Detailed information on these sources and the latest 
international migration estimates can be found in the International Migration annual 
reference volume: http://www.statistics.gov.uk/STATBASE/Product.asp?vlnk=507. 
International migration estimates have recently been subject to a National Statistics 
Quality Review; the resulting report and implementation plan are available at: 
http://www.statistics.gov.uk/methods_quality/quality_review/population.asp. 
 
International migration estimates are made up of four components; the International 
Passenger Survey (adjusted for migrant switching), flows to and from the Republic of 
Ireland, visitor switchers and asylum seekers plus their dependants. For the purposes 
of population estimates, the Population Estimates Unit receives data for each of the 
four components separately for the mid-year to mid-year period. These four 
components are described in more detail in sections 2.6.1 to 2.6.4. The components of 
international migration are then combined during the compilation process. 
International migration estimates are for civilians only, since armed forces are treated 
separately. 
 
 
2.6.1 International Passenger Survey 
 
The IPS is a large, multi-purpose survey that collects information from passengers as 
they enter or leave the United Kingdom. The IPS is carried out by ONS and provides 
figures used for the travel account of the balance of payments, international migration 
statistics, and for informing decisions on tourism policy. The IPS is based on 
voluntary, face to face interviews with a sample of passengers travelling via the 
principal airports, sea routes and the Channel Tunnel. Of those sampled, 
approximately 1 per cent are migrants. The migrant contacts sampled are then grossed 
up to produce national migration estimates using a complex weighting system.  
 
In terms of measuring migration, the IPS has three main limitations.  First, it does not 
cover all types of migration. The IPS excludes land routes between the UK and the 
Republic of Ireland. It also excludes most asylum seekers and some dependants of 
such asylum seekers.  
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Second, migration estimates are based on respondents’ intentions, which may or may 
not accord with their final actions.  Thus, some adjustments are required to account 
for excluded groups and for those who change their intention, referred to as 
‘switchers’. For these first two reasons the other components detailed in sections 2.6.2 
to 2.6.4 are required to provide the full picture of ‘total international migration’.  
 
Finally, because the IPS is a sample survey - that is, not every migrant to or from the 
UK is interviewed – the results are subject to a degree of statistical uncertainty. 
Further information on the IPS and its sample design, and on ‘total international 
migration’ can be found in the Appendices of the International Migration annual 
reference volume (http://www.statistics.gov.uk/STATBASE/Product.asp?vlnk=507. 
 
Use of IPS data in the national estimate 
For the national population estimates, the Population Estimates Unit receives IPS 
estimates of total inflows and outflows of international migrants by sex for England 
and Wales separately. National single year of age distributions for male and female 
IPS inflows and outflows are also provided. 
 
Given the variability in IPS data when broken down to small groups such as single 
years of age, the IPS age distribution for the current year is not used in its raw form. A 
smoothing method is used to obtain a more reliable single year of age distribution. For 
male and female IPS inflows and outflows, three year’s worth of single year of age 
data are averaged and then summed to five-year age groups. These age groups are 
then broken down to single year of age using in-migrant distributions for males and 
females from the 2001 Census. These final age distributions are applied to the current 
year’s national migration estimates to obtain national flows by sex and single year of 
age (prior to the mid-2000 estimate, the age distribution for international migrants 
was based purely on 1991 Census data and did not include any age data from the IPS).  
 
Use of IPS data in the sub-national estimate 
For the sub-national population estimates, the process is much more complex. The 
Population Estimates Unit uses IPS inflows and outflows for Government Office 
Regions (GORs) in England and for Wales and apportions these down to former 
Health Authority (HA) level using a distribution. 
 
This distribution is based on IPS respondents’ stated town of origin or destination. 
Towns are aggregated up to an intermediate geography (a mixture of former HA and 
Family Health Service Authority (FHSA) codes3). The data are then split down to 
former HA using population size and processed as former HAs.  Due to the sampling 
variation in the data at these small levels, the IPS data by HA are smoothed in two 
ways.  
 

                                                           
3 Where it is not possible to allocate a town to a former HA, the response is allocated to the older 
FHSA grouping.  These FHSA s are groups of two or  more HAs. 
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First, the small numbers of IPS respondents with very high weights4 are removed and 
the estimated migrants attributable to such respondents are redistributed within the 
GOR in proportion to the remaining migrants by former HA. This method keeps the 
total numbers of migrants to and from each GOR consistent with the original data but 
reduces the likelihood of over-estimating flows to or from a particular health area due 
to the impact of one individual who may have a high weight due to their route in or 
out of the country.  
 
Second the data are smoothed over three years within each GOR. In other words, the 
IPS data for the current year and two previous years (with the high weights 
redistributed) are averaged – this minimises the impact of fluctuations due to sample 
size. The resulting distribution is applied to the current year’s IPS data by GOR. Any 
split areas are then aggregated back up to FHSA level. The result is smoothed IPS 
inflows and outflows by this HA/FHSA mix.    
 
IPS inflows by the HA/FHSA mix are then apportioned to local authority level using a 
2001 Census in-migrant distribution (for those whose usual address one year 
previously was abroad). The Census distribution used excludes armed forces 
personnel and their dependants and is therefore not exactly comparable to that 
derivable from published Census data. IPS outflows by the HA/FHSA mix are 
apportioned to local authority level according to the size of the resident population in 
each local authority in the previous year’s population estimates (since Census data on 
out-migration to abroad are not available). Finally, the national age and sex 
distributions are applied to migrants in each local authority.  
 
Migrant Switchers 
In the IPS data used in population estimates, an allowance is made for migrant 
switchers. These are travellers who are counted as migrants in the IPS because they 
state the intention to stay in the destination country for more than a year but who 
actually leave sooner and so effectively switch from migrant to non-migrant status. 
Since the mid-2003 population estimates, this adjustment has been made to the IPS 
data at source and therefore migrant switchers are not estimated separately within 
population estimates.  
 
 
2.6.2 Flows with the Republic of Ireland 
 
The Irish Central Statistical Office provides data on migration flows between the 
Republic of Ireland and the UK. These are based on data from the Quarterly National 
Household Survey in Ireland. The Population Estimates Unit receives flows between 

                                                           
4 Each IPS contact identified as a migrant is given a weight in order to gross up the number of migrant 
contacts to represent the total number of migrants. For example, if a contact is given a weight of 450, 
that contact is deemed to represent 450 international migrants in the final estimate. The method of 
grossing is complex and varies depending on the method of travel; further details are available in 
Appendix A of the International Migration Reference Volume: 
http://www.statistics.gov.uk/STATBASE/Product.asp?vlnk=507.  
For the purposes of population estimates, a respondent is considered to have a ‘high’ weight if their 
weight is 1,000 or higher. The migrants estimated from a high weight contact are effectively 
redistributed around the health areas within the GOR the contact is migrating to or from. 
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England and Wales and the Republic of Ireland by sex from the Migration Statistics 
Unit.  
 
For the purposes of population estimates, inflows from the Republic of Ireland are 
split down to former HA level and then LA level based on a 2001 Census distribution. 
This gives the usual area of residence of those whose usual address one year 
previously was in the Republic of Ireland (or ‘Ireland no part specified’). 
 
Prior to the mid-2003 population estimates, inflows were split from HA to LA level 
using 2001 Census data for all migrants. However a detailed examination of the data 
for Irish migrants established that the distribution for this subset of migrants, with a 
few minor adjustments5, was robust enough at LA level.  
 
Outflows to the Republic of Ireland are split down to former HA level according to 
the proportion of the Irish-born population resident in each former HA at the 2001 
Census. This is the best available proxy distribution for out-migrants to Ireland, since 
sub-national data on the origin of those migrating to Ireland are not available from the 
2002 Irish Census. Finally, the data are apportioned to LA level according to the size 
of the total resident population in each local authority in the previous year’s 
population estimates. 
 
Until mid-2001, both inflows and outflows were split down to former HA level and 
then to LA level using information about the numbers of Irish-born people 
enumerated in each area in the 1991 Census. From mid-2002, this was replaced by the 
separate distributions for inflows and outflows described above.  
 
The sex splits from the national data are then applied to the flows by LA. Flows by 
sex are split down to single year of age using a 2001 Census distribution of those 
resident in the Republic of Ireland one year previously for inflows and an age 
distribution from the 2002 Irish Census for outflows. For both inflows and outflows, a 
national level age distribution is applied at local level due to small numbers. 
 
 
2.6.3 Visitor switchers 
 
Visitor switchers are persons who enter or leave the UK as visitors (intending to stay 
in the destination country for less than a year) but who actually stay for a year or 
longer (i.e. they switch from non-migrant to migrant status). Since 2001, these flows 
have been estimated by the Migration Statistics Unit from IPS data on two categories 
of visitor: those who initially intend to stay for 6–11 months, and those who state that 
they may stay for longer than a year although intended length of stay is uncertain. 
Prior to 2001, the Home Office provided data on visitor switcher inflows but this 
became unavailable so a new methodology was developed. This new methodology 
estimated flows of visitor switchers to and from the EU for the first time. It also 
provided estimates of visitor switcher outflows to all countries rather than the small 
number of countries estimated previously. 
 
                                                           
5 For some HAs with particularly small numbers of Irish in-migrants, the distribution was replaced or 
supplemented with that for all migrants. All zero counts in the Census were set to one to represent 
minimal migration. 
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The Population Estimates Unit receives visitor switcher inflows and outflows by sex 
and broad age group6 for all GORs in England and for Wales from the Migration 
Statistics Unit. Inflows by GOR are split down to LA level using a 2001 Census 
distribution by LA of those living outside the UK and Republic of Ireland one year 
previously. Outflows by GOR are split to LA level based on the previous year’s 
resident population in each LA, in the absence of Census data on out-migration. The 
data are split equally by single year of age within each broad age group and all areas 
are assumed to have the same age-sex distribution. Research is underway to improve 
the methodology for this age distribution.  
 
 
2.6.4 Asylum seekers and dependants 
 
The Immigration and Nationality Directorate of the Home Office provides ONS with 
data on asylum seekers and their dependants who remain in the country for more than 
twelve months (and are therefore migrants). Using the data on asylum applications, 
dependants of principal applicants, removals, refusals, withdrawals and appeals, the 
Migration Statistics Unit produces estimated inflows and outflows of asylum seekers 
and their dependants not captured by the IPS. Full details of the methodology used to 
estimate the asylum seeker component of ‘total international migration’ can be found 
in the Appendices of the International Migration annual reference volume: 
http://www.statistics.gov.uk/STATBASE/Product.asp?vlnk=507. 
 
The Population Estimates Unit receives estimated inflows and outflows of asylum 
seekers and dependants not covered by the IPS from the Migration Statistics Unit. The 
data supplied are for GORs in England and for Wales. Distributions by five-year age 
group and sex are also provided for inflows and outflows of asylum seekers and 
dependants separately (since dependants have a different age-sex structure to principal 
applicants). Prior to the mid-2004 estimates, these data were only provided by broad 
age group6. 
 
Both inflows and outflows are apportioned from GOR level to LA level using 
information from the National Asylum Support Service (NASS), provided by the 
Home Office. These data show in which LAs asylum seekers receiving 
accommodation or subsistence only support are resident. It is assumed that 70 per cent 
of asylum seekers are supported by NASS and 30 per cent are not. Those not 
supported by NASS are assumed to have the same geographical distribution of 
residence as those given subsistence only support by NASS (i.e. those who are not 
dispersed to accommodation in particular areas). Therefore the LA distribution for all 
those supported by NASS is applied to 70 per cent of asylum seekers and the LA 
distribution for those receiving subsistence only support is applied to the remaining 30 
per cent within each GOR. 
 
The data for principal applicant and dependant inflows and outflows are split equally 
by single year of age within each five-year age group and all areas are assumed to 
have the same age-sex distribution.  
 
 
                                                           
6 Broad age groups refer to 0-14, 15-24, 25-44, 45-59/64 and 60/65+ where the last two groups have 
difference age bands for men and women corresponding to state pension age. 
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2.7 Internal migration  
 
The national population estimates for England and Wales require estimates of 
migration between England and Wales and the rest of the UK (Scotland and Northern 
Ireland); these are known as cross-border flows. For the sub-national population 
estimates, data are required for flows of migrants into and out of each LA to and from 
other LAs in England and Wales and also to and from the rest of the UK.  
 
Since there is no formal requirement for moves to be registered, proxy data need to be 
used. Migration estimates are based on patients moving and changing their doctor as 
they change address. Since most people do eventually re-register with a new doctor 
after moving, these data are considered to provide a good proxy indicator of 
migration. Further information on the data sources is provided below. Similar data 
sources are used both for cross border flows and moves within England and Wales. 
Internal migration estimates are for civilians only, since armed forces are treated 
separately. In this context dependants of home armed forces are counted as civilians. 
 
 
2.7.1 The NHS Central Register  
  
The NHS Central Register (NHSCR) at Southport provides a comprehensive system 
to assist with NHS patient administration in England and Wales. One of its roles is to 
record the movements of patients between former Health Authority areas (HAs)7. 
These data are collected and used as a proxy for internal migration estimates.  
 
Each record in the register contains the NHS number, name, sex, date of birth and 
date of acceptance by the HA. Entries on the central register are updated on receipt of 
information from HAs. A migration record is created if a patient changes HA (i.e. the 
patient re-registers with a new GP within a different HA). In addition to migrations, 
exit records are created when patients remove themselves from NHS GP lists to enter 
the armed forces or emigrate from the UK. Similarly, entry records are created for 
members of the armed forces returning to civilian NHS doctors or immigrants 
entering from outside the UK. Entries to and exits from the NHSCR are not used in 
internal migration estimates. In addition, movements of members of the armed forces 
between bases or residences are not recorded by the NHSCR.  
 
Similar data sources are used to obtain estimates of cross-border flows to and from 
Scotland and Northern Ireland. Scotland has its own Registry that records movements 
between doctors’ lists in different Health Board Areas (HBAs), while in Northern 
Ireland patient records are kept by the Central Services Agency. It is believed that the 
receiving country has the best information on in-migration. Therefore total flows to 
and from constituent countries of the UK are agreed between ONS, the General 
Register Office for Scotland (GRO(S)) and the Northern Ireland Statistics and 
Research Agency (NISRA), based on records of in-migration to the relevant country. 
 
The NHSCR migration data have three main limitations: 
 

                                                           
7 Health Authorities were introduced in England in 1996 and were replaced by Strategic Health 
Authorities in 2002.  
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• The accuracy of the data depends on all patients re-registering with a doctor when 
they move. It is assumed that the average delay between moving house and the 
NHSCR being notified of a re-registration with a new GP is about one month. 
However, it is known that re-registration patterns vary by age and sex. Young 
children, their mothers and the elderly usually re-register quite quickly after 
moving, while young men are thought to be the slowest to re-register.  

• As with any administrative data source, the NHSCR figures are susceptible to 
changes in administrative procedures. For example, computerisation of records 
caused delays in re-registrations for a period around 1990–1991, with subsequent 
speeding up to remove backlogs as new procedures became established. 

• The NHSCR system can only record moves between GPs in different former 
Health Authorities; it does not record address information. Therefore migration 
estimates cannot be produced for geographical levels below former HA level.  

 
Since population estimates require information on migration between local 
authorities, the NHSCR data are combined with data from the GP patient registers 
held by individual former HAs in order to produce estimates of migration between 
local authorities. 
 
 
2.7.2 GP Patient Registers 
 
Although Strategic Health Authorities have now superseded former Health 
Authorities, lists of patients registered with GPs are still held by former HAs. The 
ONS Migration Statistics Unit requests a snapshot of data downloaded from each 
area’s patient register as at 31 July each year. This reference date is based on the 
assumption that it takes about a month to register with a GP and hence appear on the 
patient register after moving to a new area (consistent with the assumption used with 
NHSCR data). This enables migration estimates to be produced for the year ending 
June 30.  
 
The patient register data sent to ONS include the NHS number, sex, date of birth and 
home postcode for each patient. By obtaining a download from each patient register 
on an annual basis and combining all the extracts together, ONS creates a total patient 
register for the whole of England and Wales. Duplicate and temporary NHS records 
are removed from the register when combining the extracts and a small number of 
missing data fields imputed in order to improve data quality. 
 
A comparison of records in one year with those of the previous year, by linking on 
NHS number, enables people who have changed their postcode to be identified. A 
migrant is defined as a person who changes their postcode of residence between one 
year and the next. (However people experiencing postcode changes due to Royal Mail 
postcode alterations in certain areas are excluded, since such people have not actually 
changed address.) Using the postcode information, area codes are added to the records 
to identify a person’s local authority of residence and from this, estimates of 
migration between local authorities by age and sex are produced. 
  
Unlike the NHSCR, the patient register data provides migration estimates down to 
local authority level. However the patient register data have one major limitation; they 
cannot capture the migration of those who move during the year but were not 
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registered with a GP at one of the two mid-year time points. The largest group missed 
is migrant babies aged less than one year since they would not appear on the GP 
record at the previous mid-year. Similarly, international in-migrants or those leaving 
the armed forces would not be registered with a GP at the previous mid-year and 
would be missed if they moved between registering with a GP and the current mid-
year. The other group not captured is those people who move during the year but do 
not appear on the patient register at the current mid-year point, for example because 
they have died, emigrated, joined the armed forces or are prisoners who have been 
sentenced and have served 6 months or more of their sentence. 
 
 
2.7.3 Internal migration estimates used in population estimates 
 
To address the issues with each source noted above, the Migration Statistics Unit 
combines the more complete information from the NHSCR with the more 
geographically detailed data from the patient registers to produce the migration 
estimates for local authorities that are used in the population estimates. Because the 
data are aggregated from postcode level, local authority boundary changes can easily 
be taken into account by changing the postcode to local authority lookup file. Since 
migrant babies aged zero are not captured by the patient register data, moves of one 
year olds within HAs are estimated by combining the data for zero year olds in the 
NHSCR with the local authority distribution of moves by one year olds in the patient 
register data. 
 
Internal migration estimates by age and sex are supplied to the Population Estimates 
Unit by the Migration Statistics Unit at ONS. No additional methodology is applied 
before the data are used for population estimates. Further information on both the 
NHSCR and patient register data can be found in the Internal Migration customer 
guidance notes: 
http://www.statistics.gov.uk/statbase/expodata/commentary/WebGuidanceNotes.htm. 
 
The patient register data described in section 2.7.2 were first used in the mid-1999 
population estimates, after considerable research. Prior to this, NHSCR migration 
estimates were apportioned to local authority level using data on changes in electoral 
registers (see section 3.5.2 for further details).  
 
 
2.8 Armed forces 
 
Population estimates include all armed forces usually resident in England and Wales, 
including both UK (home) armed forces and foreign armed forces stationed in 
England and Wales. Population estimates do not include armed forces and their 
dependants based overseas since such people are not considered to be usually resident 
in England and Wales. However armed forces on active duty abroad that are based in 
England and Wales are included in the resident population.  
 
Individual members of the armed forces and their dependants move relatively 
frequently into and out of the coverage of national population estimates due to periods 
of stationed service outside England and Wales, but the age structure of armed forces 
resident in England and Wales remains fairly stable, particularly in peacetime. The 
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patterns of recruitment and discharge mean that armed forces personnel continue to be 
predominantly males in the age range 16-45.   
 
In making national population estimates it is necessary to consider changes in the 
numbers of UK armed forces and their dependants living abroad, as well as the 
numbers of foreign armed forces and their dependants living in England and Wales.  
Any build up or run down in the number of UK forces and their dependants abroad 
has an effect on the population resident in England and Wales (as well as Scotland 
and Northern Ireland).  
 
The procedure for the national compilation is to add in the previous year’s total armed 
forces from England and Wales minus those home and foreign armed forces stationed 
in England and Wales. Service families overseas in the previous year are also added 
in and the previous year’s foreign armed forces dependants removed. The resulting 
population is then aged on. The total number of armed forces from England and 
Wales for the current year is then subtracted and those armed forces stationed in 
England and Wales added back in. Foreign armed forces and their dependants are 
added in and families of home armed forces overseas are subtracted. 
 
In the sub-national compilation, the procedure is similar but armed forces and 
dependants resident in England and Wales need to be allocated to local authorities.  
 
 
2.8.1 Armed forces in the national population estimate 
 
Population estimates include both UK armed forces (known as ‘home’ armed forces) 
and US armed forces (known as ‘foreign’ armed forces) that are stationed in England 
and Wales. There are currently no significant numbers of armed forces from  
countries other than the US resident in the UK except for armed forces on short term 
training who are excluded from population estimates. 
 
a. Home Armed forces  
 
For the purposes of population estimates, the number of armed forces serving 
overseas is required. Since this information is not available directly, it is estimated in 
the national compilation by taking the difference in the total number of armed forces 
from England and Wales and the total number of home armed forces stationed in 
England and Wales (as described below). By default this equates to those armed 
forces that are serving overseas. 
 
Armed forces from England and Wales  
 
Data for total UK armed forces are supplied by the Defence Analytical Services 
Agency (DASA). ONS receives from DASA the number of regular UK armed forces 
(based in the UK and overseas) by age and sex as at 1 July (table TSP 8).  
 
The total number of UK armed forces that are from England and Wales (and not 
Scotland or Northern Ireland) is estimated by applying male and female Census 
proportions to the UK armed forces data. The UK armed forces single year of age 
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distribution is then applied to the England and Wales data by sex. It is assumed that 
there are no UK armed forces aged 60 or above. 
 
Armed forces stationed in England and Wales  
 
Data on armed forces stationed in England and Wales are provided by DASA as 
follows: 
 
• the number of armed forces by sex stationed in each local authority in England 

and Wales as at 1 July (table TSP 10) 
• the number of Gurkhas (all male) serving in England and Wales, by unit.  
 
The total number of home armed forces resident in England and Wales equals the sum 
of home armed forces resident in England and Wales (from table TSP10) plus the 
number of Gurkhas resident as at 1 July. The single year of age distribution for UK 
regular forces from table TSP 8 is then applied to home armed forces resident in 
England and Wales by sex. ONS plans to replace this with an age distribution for 
those stationed in England and Wales (TSP 10) for the mid-2005 estimates onwards.  
 
It should be noted that data on armed forces exclude the Home Service battalions of 
the Royal Irish Regiment and reservists.  
 
b. Service families overseas 
 
Service families overseas are the civilian dependants (wives and children) of those 
UK forces from England and Wales that are stationed abroad.  It is assumed that these 
dependants (like the UK forces serving overseas themselves) will return to the United 
Kingdom when tours of duty abroad end and that these people will not be picked up 
by international migration estimates.  Figures for overseas families for the preceding 
year are added to the national estimates of resident population before the latter are 
aged-on, and new figures for the current year are then subtracted to produce updated 
resident population estimates for England and Wales. 
 
Service wives overseas 
ONS receives from DASA the total number of male UK forces serving overseas that 
are married8. The number of these forces from England and Wales is then estimated 
using a Census proportion. Scaling factors obtained from DASA in 1998 are then 
applied to estimate the number of married men serving abroad that are accompanied 
by their wives. These scaling factors are applied separately for army, navy and RAF 
personnel.  
 
A DASA age distribution of married males stationed overseas is then applied to 
service wives (the assumption being that wives have the same age distribution as their 
husbands). Prior to the mid-2004 population estimate, the age distribution of all 
married males was used rather than the age distribution for just those stationed 
overseas, but from mid-2004 more detailed data became available. 
 
                                                           
8 The definition of ‘married’ varies slightly by service and sometimes from the legal definition of 
‘married’. For example the separated are classified as ‘married’ in the army and RAF, but classified as 
‘not married’ in the naval service. 



 27

Service children overseas  
The number of service children overseas from England and Wales is estimated by 
taking the number of service wives overseas from England and Wales and applying 
1998 scaling factors for the number of dependent children per service wife for the 
army, navy and RAF separately. Note that the assumption here is that only married 
men have dependants. 
 
It is assumed that the numbers of male and female children are equal. An age 
distribution is applied using annual data provided by the Inland Revenue. These data 
relate to the number of children in overseas families that are receiving child benefit 
and are based on a 5 per cent sample of data from the Child Benefit Centre. Before 
use, the data are smoothed and a small adjustment made (using Census data) to 
remove those aged 11 to 14 still at boarding school in England and Wales. 
  
Finally, the data for service wives and service children abroad are combined to create 
‘service families overseas’. 
 
c. Foreign armed forces 
 
Data for foreign armed forces resident in England and Wales are supplied by the 
United States Air Force. They collate data from RAF Mildenhall (US Air Force), the 
US Embassy (for the US army) and the US navy HQ. Personnel from the US Air 
Force make up the great majority of US armed forces stationed in England and Wales. 
The data also include a small number of US civilians working on US military bases 
who are not captured by international migration estimates. 
 
The US Air Force provides information on the county and postcode sector of 
residence for US armed forces stationed at each base. These groups can therefore be 
assigned to local authorities based on their county of residence and postcode 
information. A 2001 Census distribution of foreign armed forces by single year of age 
and sex for each local authority is then used to estimate foreign armed forces by local 
authority, age and sex.  
 
Aggregating the local authority data produces a national estimate of foreign armed 
forces by age and sex. This is the only component produced ‘bottom up’ (sub-national 
to national) in this way rather than ‘top down’ (national to sub-national).  
 
d. Dependants of foreign armed forces 
 
Data on dependants of foreign armed forces are also collated by the US Air Force and 
supplied alongside the data on armed forces themselves. The procedure for allocating 
dependants to local authorities is the same as for foreign armed forces, and age and 
sex are applied using distributions of foreign armed forces dependants for each local 
authority from the 2001 Census. As for foreign armed forces, the national estimate is 
an aggregate of the sub-national data. 
 
Dependants of foreign armed forces are treated as a separate component in the 
population estimates, since research has shown that their moves in and out of the 
country are unlikely to be picked up in international migration estimates based on the 
International Passenger Survey. This is because many US armed forces dependants 
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travel to and from England and Wales through the US Air Force base at Mildenhall 
rather than on civilian routes. Moves of home armed forces dependants in and out of 
the UK are also treated as a separate component at national level (see section b 
above). 
 
 
2.8.2 Armed forces in the sub-national population estimates 
 
In the sub-national compilation, the previous year’s armed forces are removed from 
each LA and the current year’s resident armed forces added in. The total number of 
armed forces (plus foreign armed forces dependants) resident in England and Wales 
by local authority, age and sex for the sub-national estimates is obtained by 
combining the home armed forces, foreign armed forces and their dependants. This 
process effectively accounts for the change in armed forces presence in each area 
between the previous year and the current year. 
 
Home armed forces 
DASA provides data on home armed forces stationed in England and Wales by sex by 
the local authority of the base they are stationed at (table TSP 10). These are currently 
provided for 1st July, but ONS is intending to move towards using a quarterly average 
as the consensus is that this will better represent the armed forces present in each area 
throughout the year. An issue with the current annual data is that they represent a 
snapshot in time eg if personnel are away on a training exercise on 1st July, they will 
be included at the training unit rather than the base they are normally stationed at. 
 
The home armed forces figures provided by DASA include armed forces based in 
London doing desk jobs. These are included in the DASA figures for Westminster. A 
small adjustment is made to redistribute these personnel across Greater London (since 
only a small proportion will actually be resident in Westminster). Data on Gurkhas by 
unit are then added to the home armed forces data to obtain the total number of home 
armed forces by base.  
 
Not all armed forces are resident on the base on which they are stationed  - many have 
family homes outside the base in the same or a different local authority to the base. 
Therefore the data need to be converted from armed forces by LA of base to armed 
forces by LA of residence. This is done by using a ‘base to residence’ matrix 
compiled using information on both the workplace and residence of armed forces by 
sex from the 2001 Census (the 2001 Census was the first to collect both types of 
information on armed forces). The matrix works from base county9 to LA of residence 
and works as shown in the following example (using fictitious data).  
 
Supposing 1,167 males were stationed in Windsor and Maidenhead according to 
DASA data for the year in question. Part of the relevant base county to LA of 
residence matrix from the 2001 Census is shown below. It indicates that there were 
3,579 members of the armed forces based in Berkshire on Census Day and shows 
where these armed forces were resident (some of the LAs of residence of those 
stationed in Berkshire will be outside Berkshire). 
 
                                                           
9 For this purpose, Unitary Authorities are included within the counties that they were formerly a part 
of.  
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Base county Resident LA 
Reading 40 
Southampton 2 
Slough 70 
Windsor and Maidenhead 290 

Berkshire 3,579 

+ other LAs…. ….. 
  
The number of armed forces stationed in Windsor and Maidenhead but resident in 
Reading is estimated as: 

    13
3579

401167 =×  

 
Similarly, the number of armed forces stationed in Windsor and Maidenhead but 
resident in Slough is estimated as: 

    23
3579

701167 =×  

 
In general, this equation could be written as: 
 
Armed forces stationed in LA1 = no. stationed in LA 1 ×         no. resident in LA2 (Census)  
but resident in LA2        (DASA)  no. resident in county of LA1(Census) 
 
This equation is only applied where the number of armed forces resident in a local 
authority is 30 or higher for males and 10 or higher for females (prior to the mid-2004 
estimate this cut-off was 30 for both males and females). In the example above, no 
armed forces stationed in Windsor and Maidenhead will be estimated to be resident in 
Southampton since Census data show fewer than 30 armed forces in Southampton.  
 
This cut-off is to improve the reliability of the estimates. It allows for the fact that 
married but unaccompanied armed forces were instructed to treat the family home as 
their place of usual residence in the Census. Also, if there are only a couple of armed 
forces resident in an LA and they are posted elsewhere, they might be replaced on the 
base by different personnel who would be unlikely to live in the same LA of 
residence.  
 
The remaining armed forces are estimated to be resident in the base LA. Hence the 
number of armed forces stationed in Windsor and Maidenhead that are also resident in 
Windsor and Maidenhead will equal the number stationed in Windsor and 
Maidenhead (1,167) minus the number resident in other LAs (13 in Reading, 23 in 
Slough etc).  
 
The final stage is to calculate the total number of armed forces resident in Windsor 
and Maidenhead. This will equal the number stationed there who are also resident 
there (as previously calculated) plus the number of armed forces stationed elsewhere 
in the country who are estimated to be resident in Windsor and Maidenhead. 
 
Overall this can be written as: 
 
Armed forces = Armed forces - Armed forces based in LA1 + armed forces based elsewhere 
resident in LA1    based in LA1   but resident elsewhere         but resident in LA1 
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Where an authority contains a very small base, the 30 male or 10 female cut-off is not 
applied. This ensures that such authorities receive a fair share of armed forces 
personnel. 
 
A county to LA matrix is used rather than a LA to LA matrix as this reflects the 
situation on the ground better when armed forces bases open or close. If an LA to LA 
matrix were used and the only base in an LA were to close, the estimates for the LAs 
in which these forces were previously resident would be reduced by this number of 
personnel. In practice, many of the personnel would continue to live in the same LA 
as before and would move to a nearby base. Using a county to LA matrix allows for 
this whereas an LA to LA matrix would not. Similarly if a new base opened, 
personnel are likely to be drawn from forces already resident in the county so again 
many armed forces would not change their LA of residence despite changing base. 
 
The drawback of this method is that if the number or distribution of armed forces 
stationed in bases across the county changes dramatically, it may result in some 
unrealistic residence patterns. Using a county to LA base to residence matrix means 
that armed forces may be mapped not only to LAs adjacent to their own base but to 
any LA where armed forces based in the county were resident in 2001.   
 
The implicit assumption in using the Census base to residence matrix is that the 
relationship between the base county and the local authority of residence remains 
constant until the next Census. This is less likely to be the case the further we move 
away in time from the 2001 Census. Increases or decreases in the proportions of 
armed forces living on or off base or in neighbouring local authorities are therefore 
not reflected in the population estimates. Similarly, the introduction of new bases and 
closures of bases are not dealt with very effectively. While data are not collected on a 
residence basis, it will remain difficult to reflect these changes in the estimates.  
 
The base to residence matrix can also be sensitive to boundary changes. If a base is 
reclassified to belong to an LA in a different county to previously, the residence 
pattern in the new county will not reflect the residence of those personnel stationed at 
that base. 
 
Once the male and female armed forces have all been assigned to LAs of residence 
using the base to residence matrix, age distributions of home armed forces by local 
authority from the 2001 Census are applied to give the final estimate of home armed 
forces by local authority, age and sex. This is then constrained to the national resident 
home armed forces by sex and single year of age so that the age distribution for the 
total of the sub-national data matches the national age distribution.  
 
Dependants of home armed forces do not need to be treated as a separate component 
in the population estimates, since their moves within the country will be picked up in 
the internal migration estimates based on GP re-registrations. 
 
Foreign armed forces and dependants  
These are assigned to local authorities as described in section 2.8.1 (c).  
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2.9 Prisoners 
 
Data on prisoners are used only in the sub-national population estimates. Moves of 
people into, out of and between prisons are not included in the internal migration 
estimates used in the population estimates, hence prisoners must be treated separately. 
 
Prisoners are not subject to the ageing on process since their age distribution is fairly 
stable. Instead the number of prisoners in the previous year is subtracted from the 
population of each LA before ageing on and the number of prisoners in the current 
year is added after ageing on, to allow for changes in the number of prisoners between 
the two mid-year points. The method takes into account new prisons and wings of 
prisons, as well as prisons that have closed during the year.  
 
The Home Office supplies data on the number of prisoners resident in each prison on 
30 June by age and sex. For the purposes of population estimates, a person is regarded 
as usually resident in a prison if they have been sentenced and have served six months 
or more of their sentence in any prison. The Population Estimates Unit allocates each 
prison to an LA based on its postcode and then aggregates the data by age and sex to 
LA level.  
 
 
2.10 School boarders 
 
Data on boarding school pupils are used only in the sub-national estimates. It is 
assumed that changes in the number of school boarders in an area are not captured by 
the migration estimates, but this is a subject for future research.  
 
School boarders are not subject to the ageing on process since their age distribution is 
fairly stable. Instead the previous year’s boarders are subtracted from the population 
of each LA before ageing on and the current year’s boarders are added after ageing 
on, to allow for changes in the number of boarders between the two mid-year points. 
The method takes into account new schools or new boarding facilities, any 
amalgamations of schools, and schools that have closed or stopped taking boarders 
during the year.  
 
Data on boarding school pupils are obtained from the Department for Education and 
Skills in England and the National Assembly for Wales. For each school with 
boarders (state and independent), the Population Estimates Unit receives the schools’ 
address details, the number of male and female boarding school pupils and an age 
distribution for all pupils (day and boarders). The data come from the annual schools 
Census. In mid-2004 there were around 77 thousand school boarders in nearly one 
thousand schools in England and Wales. 
 
The Population Estimates Unit allocates each school to an LA based on its address 
and postcode and then aggregates the data by age and sex to LA level. Since the age 
distribution of boarders is not available separately, boarders are assumed to have the 
same age distribution as all pupils in that school. School boarders are aged on by one 
year to account for the time difference between the schools Census and the mid-year 
time point used in population estimates. 
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3. The evolution of population estimates 
 
3.1 Early history of population estimation in England and Wales 
 
The Registrar General's annual population estimates are one of the oldest and most 
basic statistical series in England and Wales.  The first national Census in England 
and Wales was taken in 1801 and a Census has been taken every ten years since (apart 
from 1941). Population figures have been the primary product from each Census and 
inter-censal estimates have always been (and continue to be) based upon results from 
the preceding Census. 
 
It was in 1854 that the first inter-censal local estimate for persons of all ages was 
produced for London.  By 1865 annual estimates were also being made for 10 large 
towns with populations over 100,000 persons: Liverpool, Manchester, Salford, 
Birmingham, Leeds, Bristol and Hull, with corresponding figures for Edinburgh, 
Glasgow and Dublin included for comparison.  By the end of the century annual 
estimates were available for all registration counties10, for 33 cities and boroughs (eg 
London, Wolverhampton, Birkenhead and Huddersfield) and for 67 other large towns 
(eg Dover, Exeter, Darlington and Newport).  All local estimates were produced by 
extrapolation of growth rates derived from the two preceding censuses; this was also 
the method used for the country as a whole. 
 
A change of lasting significance was made in the 1911 Census when the 1,885 local 
authority administrative areas then in existence were adopted as local units of 
tabulation in preference to the 634 registration districts.  Thus 1911 marked the 
beginning of a series of local authority annual estimates covering the whole country 
that has continued to the present-day.  Producing estimates for all local authorities 
would have meant a large volume of clerical calculation if the arithmetic had been 
done from 'first principles' (using data on births, deaths and migration), so the method 
remained one of extrapolation although short-cut formulas were devised. 
 
With the First World War came greater difficulties in the production of population 
estimates.  Not least was the significant increase in migration among the male, and to 
a lesser extent, the female civilian population.  However to compensate for this, better 
information became available for the compilation of the estimates. The requirements 
of war led to the creation of a new source of data in 1915, the National Register. This 
covered men and women aged 15 to 65 years and was continuously updated for the 
duration of the war.  It was by no means a perfect record of the adult population, as a 
number of people were known to have escaped registration.  Moreover, for reasons 
outlined in the Registrar General's Report of 1915, no attempt was made to include 
members of the armed forces in local estimates, so the figures produced related only 
to the civilian population.  To obtain population estimates for all ages, the figures 
from the National Register were grossed up by applying appropriate ratios derived 
from the 1911 Census.   
 
By the end of the First World War, the returns made under the scheme for rationing 
food had been improved to such an extent that they formed the basis of the local 
                                                           
10 Registration counties were groups of civil registration districts that fell entirely or mainly within the 
same administrative county. Civil registration districts were created in 1837 as areas for which records 
of births, deaths and marriages were kept. 
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estimates, with data from the National Register being used simply as a check in 
especially difficult cases.  The great shifts in population during the war years had 
totally destroyed the credibility of the extrapolation procedure. 
 
After the 1921 Census, a completely revised methodology was introduced – one 
which forms the basis of the present method.  For the first time, the population was 
estimated by monitoring its components of change from year to year.  Then, as now, 
the major problem was estimating the net migration component of change for an area 
– the natural change component (births minus deaths) was known accurately for each 
district from compulsory civil registrations.  Changes in numbers on the Register of 
Local Government Electors, with adjustments for numbers of deaths and persons 
reaching voting age, were used to estimate migration.  At that time the electoral 
register only covered men aged 21 and over and women aged 30 and over, so 
migration estimates for the younger age groups had to be derived using fixed ratios 
taken from the census.  This procedure worked smoothly until 1928, when the 
Representation of the People Act extended the electoral register to all persons aged 21 
and over.  At that point, the continuity of data, always a crucial factor in producing 
annual population estimates, was temporarily lost and so ad hoc calculations had to be 
made to bridge the gap.  However the 1931 Census finally provided a new base from 
which to make estimates. 
 
 
3.2 1931–1970: the growing importance of the estimates 
 
Prior to the 1930s, population estimates served some administrative purposes, but 
were used mainly in conjunction with vital and medical statistics, for example to 
calculate birth and death rates which were seen as being indispensable in the 
measurement of social conditions. In 1932 local population estimates took on added 
significance when they became a principal factor in the distribution of 'exchequer 
monies' under the Local Government Act of 1929 – a forerunner of Rate and Revenue 
Support Grants. Whereas it had previously been the Local Medical Officers of Health 
who were most concerned with the accuracy of the estimates, the financial interests of 
Town Clerks and Treasurers now began to predominate. The Registrar General's 
Report for 1932 acknowledged the need for even greater accuracy in the estimates, 
but there was no fundamental change in the methodology.  A minor improvement was 
the requirement for local registrars to report on the population of large institutions in 
their areas, and the results were used in making the estimates. 
 
During the Second World War, the difficulties experienced in trying to measure large 
movements of population during the First World War were encountered again, on a 
larger scale. The National Registration Act (1939) empowered the Registrars General 
to establish and maintain a National Register and to issue identity cards, which 
provided information about the local distribution of population by sex, age and 
marital status for war purposes and for the administration of peace services under war 
conditions.  Between 1939 and 1945, the rapid and erratic changes in the geographical 
distribution of population meant that an estimate relating to a particular point in time 
(such as the mid-year) could no longer be relied upon to represent a period as long as 
12 months.  For example, in the latter half of 1940, when the civilian bombing 
campaign was at its height, about three million people moved away from the target 
cities to the comparative safety of rural areas.   
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To cope with this problem, local estimates of the civilian population were made at 
quarterly intervals using the National Register enumeration of September 1939 as a 
starting point.  Under the National Registration Act all births, civilian deaths, 
recruitment to and discharge from the armed forces, and permanent changes of 
residence had to be notified to the National Registration Officer in each area.  As well 
as the quarterly estimates, an annual estimate was derived by calculating the mean of 
half the December quarter of the previous year, the March, June and September 
quarters and half the December quarter of the year for which the estimate was made. 
This method was used until 1947.  Between 1947 and 1953, mid-year estimates were 
made on the basis of the number of food ration books issued in any area, with the net 
balance of movement on the National Register used as a check.  The armed forces 
continued to be excluded from the figures. 
 
In the 1950s, with the closure of the National Register and the end of rationing (the 
last mass re-issue of ration books occurred in the Spring of 1953), the electoral 
register was restored as a source of information about the migration component of 
population change in each area.  Local authorities also provided information about 
new housing, which was particularly useful in the case of new towns and other areas 
of rapid population growth.   
 
From 1954 onwards, population estimates were made by a method which, with minor 
modifications, was in use until 1971.  Two provisional estimates were produced for 
each local authority; the first using figures for migration derived from the electoral 
registers, the second using migration figures derived from information supplied 
voluntarily by each local authority about changes in its housing stock.  If the two 
estimates for an area differed, a weighted average was taken (the housing estimate 
being given twice the weight of the electoral estimate). 
 
The results from the 1961 Census of Population showed that the differences between 
local population estimates rolled forward from the 1951 Census and the 1961 Census 
populations were generally under 3 per cent.  This was regarded as evidence that the 
method of estimating annual components of population change was reasonably sound. 
 
In 1970, the voting age was lowered from 21 to 18, causing substantial discontinuity 
in the coverage of the electoral register used to measure migration in the population 
estimates.  Estimates were therefore made of the number of persons added to the 
electoral register by this change. 
 
 
3.3 1971–1980 
 
Results from the 1971 Census showed larger discrepancies with the population 
estimates rolled-forward from the previous Census than had been found following the 
1961 Census.  These discrepancies were of the order of 5–10 per cent for the largest 
cities (eg Birmingham, Liverpool) and some of the Inner London boroughs.  There 
was also a greater discrepancy than in 1961 at the national level.  As a consequence 
methods were reviewed, and it was concluded that the housing returns had become a 
less reliable guide to migration than the changes in numbers on the electoral register.  
The use of housing returns was therefore abandoned. 
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Further research carried out following the 1971 Census considered new sources of 
data on migration. One of these data sources was a ten per cent sample of GP re-
registrations notified to the National Health Service Central Register (NHSCR) as 
patients transferred from doctors’ lists in one Family Practitioner Committee (FPC)11 
to those in another.  This source was introduced as a proxy for internal migration.   
 
More radically, a feasibility study examined whether the component of change 
method of population estimation should be replaced by a count obtained by extending 
the scope of the annual canvass for the electoral register.  In 1976 the Government set 
up a committee to study the feasibility of extending the electoral canvass in order to 
provide better population statistics.  The main recommendations of the Committee, 
made in 1979, were: 
 
• that legislation should be enacted to require householders and others to provide 

information in the course of the canvass about the names, dates of birth and sex 
of every member of each household and establishment; 

• that the data thus obtained be used to provide annual population figures for local 
authority districts and smaller areas and for other statistical purposes; and 

• that extra data on individuals and households collected in the extended canvass 
should remain a locally-based activity, managed by the Electoral Registration 
Officers (EROs), with steps being taken to improve the quality of the canvass 
for both statistical and electoral purposes. 

 
The Government decided not to extend the electoral canvass for the following 
reasons: 
 
• the extra burden on the public; 
• the difficulty of balancing the traditional independence of EROs with the need 

for some central oversight of canvassing methods; 
• the basic incompatibility between the electoral registration process and the 

collection of accurate population statistics – for instance the existence of 
multiple registrations and retention on the electoral register of 'deadwood’; and 

• the cost involved. 
 
There were other important developments during the 1970s.  In 1974 a re-organisation 
of local government reduced the number of local authorities in England and Wales 
from about 1400 to just over 400.  There was also a reorganisation of the National 
Health Service whereby Regional Health Authorities replaced Regional Hospital 
Boards. A greater emphasis on resource planning and financial management in the 
NHS meant that annual population estimates for health areas became increasingly 
important.  The increased power of computers in the 1970s allowed a greater amount 
of detail to be provided.  Estimates for each local authority and health area could now 
be compiled by age and sex – not because new sources became available but because 
it became practical to make and present the calculations. 
 
 

                                                           
11 Family Practitioner Committees were the health geography that existed prior to the creation of 
Family Health Service Authorities in 1990.  



 36

3.4 1981–1990 
 
3.4.1 The 1981 Census 
 
The 1981 Census results provided an opportunity to review how successful the 
population estimation methods had been during the 1970s.  The results of the review 
were first published in A comparison of the Registrar General's annual population 
estimates for England and Wales with the results of the 1981 Census (Occasional 
Paper 29, OPCS (1982)) using provisional census results.  An update of part of this, 
using final 1981 Census results, was given in Making a population estimate in 
England and Wales, Appendix A (Occasional  Paper 37, OPCS (1991)).   
 
The main conclusions following these reviews were that: 
 
• The 1981 estimates rolled forward from the 1971 Census tended to be lower 

than 1981 census figures, with the average error for local authorities being 
nearly 2 per cent. 

• Over 70 per cent of the total estimates for local authorities rolled forward from 
1971 were within ±2.5 per cent of the 1981 estimates for mid-1981 based upon 
new census results. 

• In contrast to the general pattern, all but one of the Inner London boroughs had 
rolled-forward population estimates that were too high: none were within ±1 per 
cent of the new census-based estimates. 

• Nearly 90 per cent of the rolled-forward population estimates for metropolitan 
districts were within ±2.5 per cent of the new census-based estimates. 

• Among non-metropolitan districts the total population of South Bucks was 
underestimated the most (by 12 per cent) followed by Chiltern (7 per cent). The 
population of Oxford was over-estimated the most (by 12 per cent) followed by 
Forest Heath (Suffolk), over-estimated by 8.5 per cent. 

• Differences between rolled-forward and rebased estimates were more 
pronounced for particular age groups than for the total population. Differences 
relating to those aged 80 and over (absolute numbers of whom were small) 
exceeded 20 percent for about one fifth of all local authority areas. 

 
Overall the 1981 Census results were considered to be reliable and thus population 
estimates for the 1980s were based on the 1981 Census population figures.  
 
 
3.4.2 Changes to Population Estimates Methodology 
 
Internal migration 
The most significant improvement to population estimates methodology in the 1980s 
related to patient re-registrations notified to the NHSCR, used as a proxy indicator for 
migration flow at the Family Practitioner Committee (FPC) level. Whereas previously 
migration estimates had been based on a 10 per cent sample of re-registrations, from 
1984 onwards, population estimates were based on 100 per cent of re-registrations. In 
1990, Family Health Service Authorities (FHSA) replaced FPCs. 
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Foreign armed forces dependants 
An improvement was also made to the estimation of foreign armed forces dependants 
during the 1980s. The 1981 Census resident base included a number of dependants 
(spouses and children) of the foreign armed forces stationed in England and Wales on 
Census night. Up to and including the mid-1984 estimates, no attempt was made to 
update these figures in the population estimates to take account of the changes in the 
numbers of foreign armed forces personnel since 1981. This was for two reasons. It 
was assumed that subsequent births and deaths of dependants of the foreign armed 
forces would have been incorporated within the natural change component of the 
population estimates. It was also assumed that subsequent migration of such 
dependants to and from England and Wales would have been counted through the net 
civilian migration component.  
 
However, despite an increase in United States forces personnel stationed in England 
since 1981, few dependants of foreign armed forces had been identified as 
international migrants in the IPS.  This was because many US armed forces 
dependants travelled to and from England and Wales through the US Air Force base 
at Mildenhall in Suffolk rather than on civilian routes.  
 
Therefore from mid-1985 onwards, the numbers of dependants of foreign forces were 
estimated separately. Using 1981 Census data, proportions of service personnel with 
and without spouses were calculated. The average number of dependent children per 
accompanied member of the foreign armed forces was also estimated using 1981 
Census data and data supplied by a number of local authorities containing US armed 
forces bases. These scaling factors were applied to the annual foreign armed forces 
data obtained from MoD to obtain estimates of foreign armed forces dependants.  
 
 
3.5 1991–2000 
 
3.5.1 The 1991 Census 
 
Following the 1991 Census, the Census results were compared to the 1991 population 
estimates rolled-forward from the 1981 Census. It was found that the 1991 Census 
total for England and Wales was 1.1 million lower than the 1991 rolled-forward 
population estimate (after allowing for timing and definitional differences). This 
discrepancy was dealt with differently for the purposes of the national and sub-
national estimates, as outlined below. 
 
Mid-1991 total population estimate 
OPCS (now ONS) decided that the best national level figure available for the 
population of England and Wales was the mid-1991 population estimate rolled-
forward from the 1981 Census. There were three reasons why this was preferred to 
the 1991 Census estimate from the Census Validation Survey12 that took place 
following the 1991 Census (CVS): 
 

                                                           
12 The Census Validation Survey took place in June and July 1991. ONS sent experienced interviewers 
back to a sample of 20,000 addresses (a large proportion of which had been reported to be vacant or 
non-resident in the 1991 Census). The aim was to assess the quality and completeness of the Census 
enumeration. 
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• The CVS findings may have been affected by the same factors that produced the 
Census undercount i.e. some people missed by the Census could also have been 
missed by the CVS. 

• The 1991 Census data (after allowing for undercoverage identified by the CVS) 
still showed implausibly low sex ratios among young adults i.e. unexpectedly 
high ratios of women to men.  

• Alternative data sources which exist for some population sub-groups (such as 
pension data for those of pensionable age) suggested that the Census Validation 
Survey had not identified the full extent of the under-enumeration in the 1991 
Census. The under-enumeration was concentrated among young adults, 
particularly young adult males, members of ethnic minorities, people living in 
rented accommodation and those living in inner city areas. 

• None of the possible sources of error in the rolled-forward estimates provided a 
plausible explanation for the discrepancy. 

 
Before using the mid-1991 rolled-forward population estimate, a small adjustment 
was made for inward migration not captured by the International Passenger Survey 
over the period 1981-1991. Data on these asylum seekers and visitor switchers were 
supplied by the Home Office. After this adjustment, the rolled-forward estimate for 
England and Wales in mid-1991 was 51.1 million. 
 
Mid-1991 age-sex distribution for population estimate 
Although OPCS accepted the total population figure from the rolled-forward 1991 
population estimate, the age distribution from the rolled-forward estimate was not 
considered as reliable as the total population figure. This was because the 1991 
Census had found more people in some age groups than the rolled-forward estimate 
and this could not be ignored. Also there was concern about the reliability of the age 
distribution used in the migration component of the rolled-forward estimate.  
 
However the comparison of the 1991 Census figures with the rolled-forward estimates 
and the calculation of sex ratios from the 1991 Census figures made it clear that there 
was a degree of under-enumeration in the 1991 Census, particularly for certain 
population groups such as young men and elderly women. Therefore the 1991 Census 
age distribution was adjusted for under-enumeration at ages 1-44 and 80 and over 
before being used as a base in the population estimates. These adjustments brought 
the sex ratios in the revised figures in line with predicted sex ratios, based on an 
extrapolation of the trend seen between 1971 and 1981. 
 
Appendix E provides more detailed information on how the national mid-1991 
population estimate was derived.  
 
Mid-1991 sub-national estimates 
At local level, the 1991 Census results were considered to be the best starting point 
for local authority population estimates, due to the difficulties in measuring migration 
at local level in the intercensal period. However the 1.1 million people missing in the 
Census for England and Wales needed to be allocated to local areas. As for the 
national age distribution, this was mainly done by comparing the expected and actual 
sex ratios for the type of area in question. Local authorities were grouped into broad 
area types, because under-enumeration was known to vary, for example between inner 
city areas and non-metropolitan areas. The same adjustment factors were applied to 



 39

each local authority within the group. Adjustment factors were calculated for different 
age groups. These adjustment factors and further information on the derivation of 
population estimates for mid-1991 can be found in chapter 5 of 1991 Census 
Validation Survey: coverage report (OPCS, 1994).  
 
The comparison of the rolled-forward 1991 population estimates with the ‘final’ 
revised 1991 population estimates was published in Accuracy of rolled-forward 
population estimates in England and Wales, 1981–91 (Occasional Paper 44, OPCS 
1995). Since the total population for the final revised estimates was based on the 
rolled-forward estimate, the difference between the two is minimal at total level (and 
relates to the minor adjustment to international migration in the 1980s mentioned 
above.)  
 
However, as expected, the report showed differences between the rolled-forward and 
final revised 1991 population estimates for local authorities. The main findings of the 
comparison were: 
 
• Percentage errors in rolled-forward estimates were progressively larger as the 

size of the areas to which the estimate related declined. For Standard Regions13 
the average absolute error accumulated over the period 1981–1991 was only 0.4 
per cent (the same as in the period 1971–1981), and the variation around this 
figure in errors for individual regions was small.  

 
• At county level (including Greater London and the metropolitan counties) with 

average populations approaching 1 million, the absolute error averaged 0.8 per 
cent in 1981–1991 (compared with 1.1 per cent over the 1971–1981 period).  

 
• For local authority districts and London boroughs (with an average population 

of 127 thousand) the average absolute error was 2.5 per cent (compared to only 
2.1 per cent for the 1971–1981 period.) 

 
• Average absolute errors varied by the type of area. They were highest in Inner 

London Boroughs (4.0 per cent on average) and lowest in ‘other metropolitan 
districts’ (1.0 per cent). 

 
• Rolled-forward estimates for areas with rapidly growing populations were 

generally over-estimated and those for rapidly declining areas under-estimated.  
 
 
3.5.2 Changes to population estimates methodology 
 
During the 1990s there were several changes to the methodology for population 
estimates. The key changes were in the methodologies for estimating internal 
migration and allocating armed forces to their place of residence. 
 
 
 
 
                                                           
13 Standard Statistical Regions were the primary classification for the presentation of regional statistics 
in England until the introduction of Government Office Regions in 1996. 
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Internal migration 
Up to and including the mid-1998 population estimates, migration between FHSAs14 
was estimated using data on GP re-registration obtained from the National Health 
Service Central Register (NHSCR). Migration below FHSA level (between local 
authorities within FHSAs) was estimated using data from local electoral registers. 
Further details on this methodology are provided in Appendix D. 
 
Due to the various difficulties involved with estimating migration from electoral 
registration data (such as problems with coverage of the registers, see Appendix D), 
research was carried out during the 1990s into the patient register data held by 
individual health areas15. The research concluded that patient register data, in 
combination with existing migration estimates from the NHSCR, could provide 
higher quality migration estimates at local authority level than those produced using 
electoral registration data. From the mid-1999 population estimates onwards16, this 
new data source was used to produce internal migration estimates (see sections 2.7.2 
and 2.7.3 for details of this method). 
  
Prior to the mid-1999 estimates, it was assumed for the purposes of national 
population estimates that NHSCR-based flows of migrants between the countries of 
the UK had the same age distribution as migrants enumerated in the 1991 Census. 
With the implementation of the patient register data to estimate within-UK migration, 
the Census age and sex distribution is no longer required, since this new data source 
holds age and sex information on migrants. 
 
International migration  
During the early 1990s, IPS outflows were apportioned to local authorities within 
FHSAs using information relating to changes in the size of local electoral registers.  
Full details of this method can be found in Appendix C3 of Making a population 
estimate in England and Wales, Occasional Paper 37, OPCS, 1991. IPS inflows at 
FHSA level were apportioned to local authorities within the FHSA using a 
distribution of international in-migrants from the 1991 Census. 
 
Before the mid-1999 estimates, data on movements to and from the Republic of 
Ireland were distributed among FHSAs using information about numbers of Irish-born 
people enumerated in each FHSA in the 1991 Census. The FHSA data were the 
disaggregated to LA level using information relating to changes in the size of local 
electoral registers. Full details of this can be found in Making a population estimate in 
England and Wales, Occasional Paper 37, OPCS, 1991. 
 
With the introduction of the patient registers to estimate internal migration at local 
authority level in the late 1990s, changes in the size of electoral registers were no 
longer used to apportion IPS outflows or flows to and from the Republic or Ireland. 
Instead IPS outflows were apportioned to local authorities in relation to the size of the 
previous year’s total resident population. 
                                                           
14 FHSAs were a health geography that replaced Family Practitioner Committees (FPCs) in 1990 and 
existed prior to the creation of Health Authorities (HAs) in 1996. 
15 See Scott and Kilby (ONS,1999) ‘Can Patient Registers give an Improved Measure of Internal 
Migration in England and Wales?’, Population Trends 96 and Chappell, Vickers and Evans (ONS, 
2000) ‘The Use of Patient Registers to Estimate Migration.’, Population Trends 101. 
16 The new data source used for the mid-1999 population estimate incorporated the new migration 
estimates for the period mid-1998 to mid-1999. 
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Inflows from the Republic of Ireland were apportioned to LAs using the distribution 
of international in-migrants from the 1991 Census. Outflows to the Republic of 
Ireland were apportioned authorities in relation to the size of the previous year’s total 
resident population, as for IPS outflows. 
 
Armed forces 
Prior to the mid-1999 estimates, home and foreign armed forces were allocated to the 
local authority in which they were stationed. It was believed that this method 
understated the resident population in some areas because some armed forces 
personnel were living in other districts surrounding the base. Research was carried out 
in the late 1980s to address this and a method of allocating home and foreign armed 
forces to their authority of residence rather than base was implemented for the mid-
1991 estimate. This allowed estimates to be made of the numbers of armed forces 
who were resident in local authorities neighbouring the local authority of the base on 
which they were stationed. 
 
The new method used 1991 Census data on home and foreign armed forces personnel 
at their place of residence (based on a 10 per cent sample). Data on the workplace of 
armed forces was not collected in the 1991 Census so a base to residence matrix could 
not be estimated directly from the Census (as done in 2001). Instead the Census data 
on home and foreign armed forces by residence were compared to 1991 DASA data 
on home and foreign armed forces by base in order to create a base to residence 
matrix. (For this purpose, the Census armed forces totals were scaled up to bring them 
in line with the DASA totals in order to allow for any Census under-enumeration of 
armed forces.)  
 
Using these data, matrices mapping personnel from base to residence were created for 
males and females in the home and foreign armed forces and the dependants of 
foreign armed forces.  
 
For the mid-1991 to mid-1994 population estimates, the numbers of home and foreign 
armed forces resident in a different local authority to their base local authority were 
identified from the Census base to residence matrices. These figures were then scaled 
by DASA data on home and foreign armed forces to reflect the changes in the 
numbers of armed forces since 1991 as in the example below: 
 
No. AF based in x but =    No. based in x but resident in y as × No. based in x in 1994 
resident in y in 1994         per the Census residence matrix               (DASA data) 
             No. based in x in 1991 
          (DASA data) 
         
The method used in 1991-1994 was revised for the mid-1995 estimates. The local 
authority base to residence matrices were replaced by county base to LA residence 
matrices. These matrices were calculated in the same way as the LA to LA base to 
residence matrices. The only difference was that the 1991 DASA data by base were 
aggregated to county level before calculating the matrices. This change was 
implemented as it was thought to give a fairer distribution of armed forces personnel 
between local authority districts.   
 



 42

For the mid-1996 population estimates, ONS released data provided by DASA to 
local authorities for agreement. This was an important step in verifying the numbers 
of armed forces at each station and hence this process has been repeated in subsequent 
years. 
 
A further methodology change during the late 1990s related to foreign armed forces. 
Initially data for foreign armed forces provided by DASA related to where the 
personnel were stationed. From the mid-1997 estimates onwards, the US Air Force 
have provided ONS with foreign armed forces personnel and dependants by their 
place of residence. Therefore since then, the base to residence matrix has not been 
applied to foreign armed forces (see section 2.8.1, section d, for information on the 
current method). 
 
Since the mid-1998 population estimate, the foreign armed forces component has also 
included a number of US civilians working on US military bases and their 
dependants. Data for these people are provided by the US Air Force alongside the 
data for foreign armed forces. These people needed to be included in the foreign 
armed forces component since a high proportion arrive by military aircraft and 
register with a GP on the base. Therefore they would not be captured in the 
International Passenger Survey or by changes in the NHS Central Register (i.e. not 
picked up in either the international or internal migration estimates.)  
 
Older ages 
A further improvement to the estimates towards the end of the 1990s was the 
extension of the age range for sub-national estimates from ‘85 and over’ to ‘90 and 
over’. (However the revised back series for the 1990s has been produced to ‘85 and 
over.’) The accuracy of these estimates for the very elderly will depend on the 
accuracy of both ages on death certificates and migration estimates for the very 
elderly.  
 
 
3.5.3 Local government reorganisation  
 
During the 1990s, there were major changes to local, regional and health geographies 
that affected the population estimates. In addition a number of more minor boundary 
changes affected the estimates.  
 
In England, the traditional two-tier local government structure of local authorities 
within counties was replaced in some areas by single-tier unitary authorities. This 
process began in April 1995 with the creation of the Isle of Wight unitary authority 
and finished in April 1998. In total, 46 unitary authorities were created in England. In 
Wales, the complete two-tier local government structure was replaced by 22 unitary 
authorities in April 1996. In addition to the changes in local government, the primary 
classification for the presentation of regional statistics in England changed from 
Standard Statistical Regions to Government Office Regions, affecting the boundaries 
of some areas.  
 
During the 1990s, Health Authorities (HAs) replaced Family Health Service 
Authorities (FHSAs) as the primary health geography. The mid-1996 estimates were 
the first to be published on HAs as well as FHSAs.  
 



 43

Because a small number of LAs straddled more than one HA, population estimates 
during the 1990s (and until mid-2002) were made using ‘building bricks’. In most 
cases a building brick was equivalent to a local authority, but for local authorities split 
between two health authorities, population estimates were made separately for the two 
building bricks. This meant that population estimates for building bricks could be 
aggregated either to local authority or health authority geographies. In a similar way, 
population estimates for GORs and counties were made by aggregating LA estimates.  
 
The number and constitution of building bricks changed over time as a result of local 
government reorganisation and boundary changes during the decade. Some of these 
changes resulted in building bricks needing to be partitioned into sub-divisions in 
order to produce population estimates for the new areas.  
 
Base populations for these smaller areas were produced using mid-1991 population 
estimates at ward level (produced by the ‘Estimating with Confidence’17 team) in 
England and using 1991 Census data (allowing for Census undercount) in Wales. 
These mid-1991 base populations could then be updated to later years using a similar 
process to that for standard population estimates. Exact numbers of births and deaths 
were compiled for each sub-division of a building brick using postcode information, 
while net migration estimates were partitioned to sub-divisions using electoral register 
data. School boarders, prisoners and armed forces personnel could be allocated to the 
correct area using postcode information.     
 
For additional boundary changes in the late 1990s, the total number of people affected 
by a boundary change was usually provided in the Statutory Instrument. The Statutory 
Instrument is a document written by the Secretary of State for the Environment, which 
provides the legal framework for the boundary change to take place. An age and sex 
distribution is not supplied with this, and therefore, the age and sex distribution from 
the 1991 Census for the population moving from one district to another was applied to 
the total number in the Statutory Instrument.  
 
The 2001 Census has since provided direct estimates for all these new areas, but a 
similar method will be used for future boundary changes. 
 
 
3.6 2001 onwards 
 
3.6.1 Comparison of the 2001 Census-based estimates with the rolled-forward 2001 
population estimates 
 
The mid-2001 population estimates published in October 2002 were the first to be 
based on the 2001 Census. The method used to produce the initial mid-2001 
population estimates from 2001 Census data is described in the Population Trends 
document ‘Rebasing the annual mid-year population estimates for England and 
Wales.’ 

                                                           
17 The Estimating with Confidence project’s original aim was to evaluate how well local authorities had 
been estimating small area populations up to 1991. Limitations were found with the 1991 Census, so 
the aim of the project shifted to a way of adjusting the census, then evaluating methods for use in small 
area population estimation for the next decade. 
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http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=6303&Pos=&ColRank=1&R
ank=422 (see pages 9–14 of Population Trends 109). 
 
As for previous Census years, ONS also produced rolled-forward population 
estimates for mid-2001 (these were rolled forward from the mid-1991 population 
estimate and were consistent with estimates produced during the 1990s). The rolled-
forward estimates were not published but are available on request. The 2001 rolled-
forward estimates were compared to the rebased 2001 population estimates published 
in October 2002 in order to assess how well the population estimates methodology 
had performed during the 1990s. The main findings were as follows: 
 
• The rolled-forward population estimate for England and Wales as a whole was 

1.14 million higher (around 1.5 per cent higher) than the estimate based on the 
2001 Census. 

• For local authorities, the average percentage difference between the two sets of 
estimates was 2.7 per cent. The rolled-forward population estimates for 230 local 
authorities were within 2.5 per cent of the rebased estimate. For a further 102 
local authorities the difference was 2.5 per cent or over and less than 5 per cent, 
while 44 local authorities had a difference of 5 per cent or more. 

• A key finding was that the rolled-forward estimates appeared to have over-
estimated the number of males in the population. The difference between the two 
sets of estimates at the national level was 2.6 per cent for males but only 0.5 per 
cent for females. 

 
Further details of this assessment of accuracy can be found in the web commentary 
‘Implications of the 2001 Census for mid-year population estimates’ (see 
http://www.statistics.gov.uk/populationestimates/01/commentary.asp) and the 
Population Trends article ‘Implications of the 2001 Census for local authority district 
mid-year population estimates’ (see pages 20–31 of Population Trends 113 at 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=6303&Pos=&ColRank=1&R
ank=422). 
 
Initial research following this assessment of accuracy suggested two key reasons for 
the over-estimation of population during the 1990s: 
 
• The 2001 Census provided evidence that the 1991 base used to produce the mid-

1991 population (and on which subsequent estimates were based) had been too 
high. This was because the impact of under-enumeration in the 1991 Census was 
over-estimated and therefore over-adjusted for. The 1991 base should therefore 
have been 351,500 lower. Further details of the 1991 adjustment can be found on 
the ONS web site - see page 2 onwards of the document at: 
http://www.statistics.gov.uk/downloads/theme_population/meth_popES_82_2000
.pdf 

 
• Migration is the most difficult component of population change to measure 

accurately due to the paucity of high quality data sources, particularly on 
emigration. Detailed research into migration data sources and methods resulted in 
changes to the methodology used for compiling estimates of total international 
migration. Revised international migration estimates for the 1990s were 
published in June 2003. The net effect of these revisions was to reduce net in-
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migration over the decade by 305,000. Further details of these revisions can be 
found in the following web document: 
http://www.statistics.gov.uk/downloads/theme_population/Methodology_for_Rev
ised_International_Migration_Estimates.doc. 

 
These two factors explained well over half over the difference between the rolled-
forward and rebased mid-2001 population estimates.  
 
During 2003 and 2004 ONS continued to carry out research into explaining the 
remaining discrepancy. This research focussed mainly on the discrepancies found for 
young men and on studies of selected local authority areas, as outlined in the next two 
sections.  
 
 
3.6.2 The Longitudinal Study adjustment for young men 
 
Further research including demographic analysis of sex ratios, fertility and mortality 
patterns indicated a possible under-estimate of men aged 25–49, and in particular 
males aged 25–34, in the population estimates based on the 2001 Census. It is thought 
that these men were not counted as ‘usually resident’ by the Census. Evidence from 
the Longitudinal Study (LS) was used to identify the number of males aged 25–49 
under-estimated nationally and also to determine how they were distributed across 
England and Wales. An adjustment based on the LS added 187,100 to the total 
England and Wales population in mid-200118. The adjustment was made in 68 local 
authorities. 
 
When the mid-2001 population estimates were revised to include this adjustment, 
account was also taken of three other factors: 
 
• A small addition was made for unprocessed Census forms in 16 local authorities. 

This added 3,600 males and 3,300 females nationally. 
• The Census base used was updated slightly from the one published in September 

2002 to the one published in February 2003; this had minimal impact nationally 
but did improve the quality of single year of age data. 

• 1,300 armed forces personnel who were previously double counted in both 
Northern Ireland and England and Wales were removed from the latter’s 
estimates since they were actually stationed in Northern Ireland. 

 
Full details of these adjustments to the mid-2001 estimate can be viewed on the ONS 
web site at: 
http://www.statistics.gov.uk/about/methodology_by_theme/revisions_to_population_
estimates/. 
 
The overall effect of the Longitudinal Study adjustment plus the other three factors 
was to add 192,600 people to the mid-2001 population of England and Wales. Most of 
this addition was to young adult men: 83 per cent (159,700) of the total additional 
population was males aged 25–34, with males aged 35–49 making up another 14 per 
cent (26,800). This represented an overall increase of 0.36 per cent, when compared 
                                                           
18 This adjustment overlapped with subsequent adjustments in Manchester and some other local 
authorities (see sections 3.6.3 and 3.6.4) and hence was later amended to avoid double counting. 
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to the original mid-2001 population estimate, with the number of males increasing by 
0.74 per cent.  
 
These mid-2001 population estimates revised in the light of the Longitudinal Study 
adjustment were published in September 2003, at the same time as the new mid-2002 
population estimates which incorporated the revised mid-2001 base. Both these 
revised mid-2001 estimates and the mid-2002 estimates have since been superseded  – 
see sections 3.6.3 and 3.6.4 below. 
 
 
3.6.3 Subsequent Revisions to mid-2001 and mid-2002 population estimates 
 
The Census Manchester and Westminster Matching Studies were set up to investigate 
discrepancies between the administrative address list held by Manchester and 
Westminster City Councils and the address list collated by ONS for the 2001 Census, 
since quality assurance had shown these two authorities to be exceptional. As a result 
of the initial matching work, ONS released a provisional adjustment for Manchester 
of +24,500 in November 2003. Because of overlap with the Longitudinal Study 
adjustment, the amendments made to the population estimates for Manchester were 
slightly lower (+20,000 for mid-2001 and +22,000 for mid-200219). Provisional 
revised estimates for Manchester, the North West region, England and ‘England and 
Wales’ were published in November 2003. Further details of this adjustment can be 
viewed at 
http://www.statistics.gov.uk/downloads/theme_population/pe_manchester.pdf. 
 
In January 2004 a small correction was made to the mid-2002 estimates only in 
respect to armed forces. This was a direct result of a correction made by DASA to the 
figures used in the compilation of the mid-2002 estimate and the corrections affected 
mainly areas with large naval bases. Further information is available at: 
http://www.statistics.gov.uk/notices/PopEst_27Jan04.asp. 
 
These population estimates have also been superseded. The final population estimates 
for mid-2001 and mid-2002 were published in September 2004 following the results 
of the local authority population studies, outlined in section 3.6.4 below. 
 
 
3.6.4 The local authority population studies 
 
Late in 2003, ONS announced a programme of nine local authority studies, which was 
subsequently extended to include analysis of all LAs. The LA studies were designed 
to: 
• improve 2001 Census-based population estimates in areas where there were 
higher than usual risks that these estimates may not accurately reflect the usually 
resident population; 
• assist in understanding the extent of the difference between the 2001 Census 
results for England and Wales and the 2001 rolled-forward population estimates. 

                                                           
19 The amendment made in 2002 was 2000 higher because of the adjustment for unattributable 
population change (see section 3.6.5 for further details) also changed. As the revised mid-2001 
population estimate was 20,000 closer to the rolled-forward mid-2001 estimate, the unexplained 
difference was reduced by 20,000 and hence the unattributable population change changed by 2,000. 



 47

 
Detailed analysis was carried out in 32 selected areas, to determine the risk to the 
2001 Census based population estimates. The results confirmed that the One Number 
Census had worked well in most areas but that there were a few cases where it was 
not able sufficiently to adjust for exceptional circumstances. ONS concluded that 
better estimates of the population could be made in 15 areas, with Manchester and 
Westminster being the areas with the largest changes. For these two areas, 
information from both the matching studies and the local authority population studies 
was used to estimate the amount by which the population estimates based on the 
Census underestimated the populations. The other local authorities where an 
adjustment was deemed to be necessary were Derby, Bristol, Kingston-upon-Hull, 
Southwark, Middlesborough, Newcastle-upon-Tyne, Stockton-on-Tees, Wandsworth, 
Sunderland, Milton Keynes, Cardiff, Wirral and Hartlepool.   
 
Provisional results from the local authority population studies were published in July 
2004. The full report was made public in September 2004 and can be accessed from 
the Local Authority Population Studies home page at: 
http://www.statistics.gov.uk/about/Methodology_by_theme/LAStudies.asp. This page 
also provides links to the detailed reports for each of the areas studied and the final 
report of the 2001 Census Manchester and Westminster Matching Studies. The Local 
Authority Population Studies report concluded that there was a need for revisions to 
the 2001 Census based population figures of around 107,000 for England and Wales 
(this figure includes the final results for Manchester.)   
 
In September 2004, revised population estimates for mid-2001 and mid-2002 were 
published in the light of the Local Authority Population Studies. At the same time, 
ONS published the mid-2003 population estimates (which incorporated these 
adjustments).    
 
The total numerical adjustment made to the mid-2001 and mid-2002 estimates did not 
exactly equal the adjustment stated in the Local Authority Population Studies report 
for several reasons: 
 
• The adjustments made as a result of the Local Authority Population Studies 

covered some of the young men previously identified by the Longitudinal Study 
adjustment (see section 3.6.2). The Longitudinal Study adjustment therefore had 
to be revised downwards by around 23,000 in order to avoid double counting  - 
see the Longitudinal Based Study Consequential Adjustment report linked from 
http://www.statistics.gov.uk/about/Methodology_by_theme/LAStudies.asp for 
detailed information on this. 

• There were overlaps between the unprocessed forms adjustment (see section 
3.6.2) and the adjustments made as a result of the Local Authority Population 
Studies. 

• At the same time, the opportunity was taken to correct some minor errors 
discovered in the compilation of the mid-2001 and mid-2002 estimates.  

• The adjustment for unattributable population change was removed from the 
previously published mid-2002 estimates (see section 3.6.5 below).  
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A full explanation of all these adjustments can be found at 
http://www.statistics.gov.uk/about/methodology_by_theme/downloads/changes_estim
ates.pdf.  
3.6.5 Unattributable Population Change 
 
Section 3.6.1 noted that the mid-2001 population estimate based on the 2001 Census 
had been 1.14 million lower than the equivalent estimate rolled-forward from 1991. 
By September 2003, considerable progress had been made in explaining the causes of 
this discrepancy:  
• 351,000 due to the 1991 Census over-adjustment  
• 305,000 due to the over-estimation of net international in-migration during the 

1990s  
• 193,000 due to the missing young men identified by the Longitudinal Study 

research (187,000) plus other changes made in September 2003 (see 3.6.2).  
 
This left an unexplained intercensal discrepancy of 291,000. This divergence or 
intercensal drift was believed to be primarily due to varying definitions of ‘usual 
residence’ and remaining difficulties in estimating international migration. When the 
mid-2002 population estimates were first published in September 2003, an allowance 
(known as unattributable population change) was made with respect to the 
discrepancy that had accumulated in population estimates over the previous decade. In 
calculating this adjustment, it was assumed that the drift in population estimates 
during the 2001 to 2011 decade would replicate that observed in the previous decade 
and that it would be distributed evenly over the ten years. 
 
Following the Local Authority Population Studies, the intercensal discrepancy was 
reduced from 291,000 to 209,000 (the decrease being the Local Authority Population 
Studies adjustment of 107,000 minus the Longitudinal Study Based Consequential 
Adjustment and unprocessed forms adjustments totalling 25,000 referred to in section 
3.6.4). ONS therefore reviewed the need for the unattributable population change 
adjustment in the population estimates in the light of this reduction, comments 
received about the adjustment and also in the context of ONS’ plans to improve the 
quality of population estimates.  
 
Subsequent research into the underlying assumptions and possible methods for 
adjusting for unattributable population change showed that it was not possible to 
demonstrate that making the adjustment would deliver more reliable population 
estimates at national or sub-national level. ONS therefore concluded that it was more 
appropriate not to make any adjustment for unattributable population change. 
 
As a consequence, when the mid-2002 population estimates were revised in 
September 2004, the adjustment previously made for unattributable population change 
was removed. No adjustment for unattributable population change has been made to 
the mid-2003 estimates.   
 
 
3.6.6 The back series, 1982–2000 
 
Following the publication of the 2001 Census, population estimates for mid-1992 to 
mid-2000 required revision in order to produce a series consistent with the latest mid-
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2001 population estimate. In addition, due to the 1991 adjustment outlined in section 
3.6.1 above, both the mid-1991 population estimate and the population estimates for 
mid-1982 to mid-1990 also required revision in order to obtain a fully consistent 
series for the period 1981 to 2001 and onwards. These revised series are produced 
primarily for customers who need to analyse trends over time, either for population or 
for derived variables such as rates that require population estimates as the 
denominator. 
 
In October 2002, an interim revised back series for 1992 to 2000 was published at the 
same time as the mid-2001 population estimate in response to customer demand. This 
interim series was produced quickly using the simple period methodology20 for 
splitting the remaining intercensal difference by age-sex and local authority for mid-
2001 back over the decade. This was always intended to be superseded by estimates 
produced using a more complex methodology.  
 
In February 2003, revised population estimates for mid-1991 were published 
following the revisions made to the 1991 base. The 1982 to 1990 population estimates 
were revised in March 2003, in line with the revised 1991 estimate, using a linear 
cohort methodology21 that apportioned the 1991 base adjustment back over the 
decade. This revised series superseded that published in 1993 following the release of 
the ‘final’ revised mid-1991 population estimate based on the 1991 Census. 
 
To produce a revised series for the 1990s: 
• the adjustment to the 1991 base, having been aged on, was applied to the 1992 to 

2000 estimates and;  
• the remaining 2001 intercensal differences by age and sex were then apportioned 

back over the decade using a linear cohort methodology.  
 
The revised population estimates for mid-1992 to mid-2000 were published in 
February 2003. They did not include an allowance for the revised migration estimates 
(see section 3.6.1). A full account of the methodology used to revise the mid-1982 to 
mid-2002 estimates can be accessed from: 
http://www.statistics.gov.uk/downloads/theme_population/meth_popES_82_2000.pdf 
 
Following the Longitudinal Study adjustment for young men and other adjustments 
made to the mid-2001 population estimate in September 2003 (see section 3.6.2), a 
new interim revised national-only series for mid-1992 to mid-2000 was published in 
October 2003. This was produced using the simple period methodology, to satisfy 
user demand for a back series consistent with the revised mid-2001 estimate and was 
not revised following the Manchester adjustment.  
 

                                                           
20 The simple period methodology assumes that the intercensal difference relates to a particular age 
group, whatever the year, and that the error for this age group in each year is equal. For example, one-
tenth of the difference for 18-year-olds in 2001 would be applied to 18-year-olds in each of the 
preceding years. 
21 The simple cohort methodology assumes that the intercensal difference has built up in particular age 
cohorts over time and therefore must be applied to the same cohort going back over the decade. The 
linear cohort methodology assumes that the error in each year for this cohort is equal. For example one-
tenth of the difference for 18-year-olds in 2001 would be applied to 17-year-olds in 2000, 16-year-olds 
in 1999 and so on. 
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During 2004, ONS continued extensive research into the best methodology to use for 
distributing the remaining intercensal difference. Various methods were considered 
for distributing the remaining intercensal difference, including the simple period, 
linear cohort, weighted period22, weighted cohort and a number of combinations of 
these methods. 
 
The final back series for 1992 to 2000 at national and sub-national level was 
published in October 2004 and supersedes all previously published estimates for this 
period. This back series is consistent with the final mid-2001 population estimates 
that incorporate the results of the Local Authority Population Studies, the revised 
mid-1991 population estimate and the revisions to international migration estimates 
for the 1990s. It uses a cohort methodology, weighted by migration for both age and 
time, with an additional period adjustment at ages 18 and 19. The full method is 
explained in detail in the document Methodology for Producing Revised Population 
Estimates for 1992 to 2000 at: 
http://www.statistics.gov.uk/downloads/theme_population/methodology_backseries.p
df.  
 
Both the revised population estimates for mid-1991 published in February 2003 and 
the revised estimates for mid-1982 to mid-1990 published in March 2003 are still the 
best estimates available and have not been superseded (since they were not affected 
by revisions to the mid-2001 population estimates). 
 
 
3.6.7 Other Changes after 2001 
 
Production geographies 
Up to 2001, population estimates were produced for Health Authorities (HAs). From 
the mid-2002 estimates onwards, Strategic Health Authorities (SHAs) in England and 
Local Health Boards (LHBs) in Wales replaced the former HAs. Since the boundaries 
of these new health areas are coterminous with those for local/unitary authorities or 
groups of authorities, there is no longer the need to use building bricks (see section 
3.5.3) in producing population estimates. The component methodology can be applied 
directly to LAs and whole LAs aggregated to SHAs and LHBs. The latest available 
population estimates for mid-2001 and for the back series mid-1992 to mid-2002 are 
published for SHAs and LHBs rather than HAs.  
 
Primary Care Organisations 
In February 2004, population estimates for Primary Care Organisations (PCOs) in 
England were also published for the first time, initially for mid-2001 to mid-2003. 
These PCO estimates are fully consistent with the final mid-2001 local authority 
estimates released in September 2004 and can be found at 
http://www.statistics.gov.uk/popest under the ‘population estimates – current releases’ 
link. The methodology used in these estimates is very similar to that used in the main 
local authority estimates. The only exception is the home armed forces component. 
Data on stationed armed forces by PCO are not currently available from DASA. To 

                                                           
22 Weighted methods do not split the error equally for each year of the decade. Rather the error is split 
in proportion to calculated weights. Usually these weights are based on some other variable that is 
thought to be correlated with the error. For example it is possible to weight the difference according to 
population size or according to the level of out-migration in each year. 
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overcome this, the final figures for home armed forces resident in each local authority 
are split to PCOs using 2001 Census data on home armed forces. PCO estimates are 
also constrained to local authority estimates within coterminous groups. A 
coterminous group is where a group of local authorities is coterminous with a group 
of PCOs. 
 
Other changes in methodology 
Changes in methodology implemented since 2001 have been outlined in the relevant 
section of this document. In addition there have been  improvements in the quality 
and detail of the source data for some components used in the estimates and in the 
methodology used to update provisional data with final data. 
 
Boundary changes 
Boundary changes need to be incorporated into population estimates when they occur. 
The method used to incorporate boundary changes in years following 2001 is similar 
to that used prior to 2001 (see section 3.5.3). Using 2001 Census data, an estimate of 
the population by age and sex affected by the boundary change is obtained. This 
population is then updated to the current year by adjusting for births, deaths, 
migration and changes in other components in each area. Population estimates on the 
new boundaries can then be obtained by adding or subtracting the affected population 
(as appropriate) from the population estimates on the old boundaries.  
 
Details on boundary changes affecting local authority boundaries can be obtained by 
contacting the Boundary Commission for England (see 
http://www.statistics.gov.uk/pbc/default.asp) or the Boundary Commission for Wales 
(see http://www.bcomm-wales.gov.uk/). 
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Appendix A: List of Main Abbreviations 
 
CVS  Census Validation Survey  
 
DASA  Defence Analytical Service Agency (previously part of MoD) 
 
ERO  Electoral Registration Officer 
 
FHSA  Family Health Service Authority (former health geography) 
 
FPC  Family Practitioner Committee (former health geography) 
 
GAD  Government Actuary’s Department 
 
GOR  Government Office Region 
 
GP  General Practitioner 
 
GRO(S) General Register Office for Scotland 
 
HA  Health Authority (former health geography) 
 
HBA  Health Board Area (Scotland) 
 
IPS  International Passenger Survey 
 
LA  Local Authority 
 
LHB  Local Health Board (Wales) 
 
LS  Longitudinal Study 
 
MoD  Ministry of Defence 
 
NASS  National Asylum Support Service 
 
NHS  National Health Service 
 
NHSCR National Health Service Central Register 
 
NISRA Northern Ireland Statistics and Research Agency 
 
ODPM  Office of the Deputy Prime Minister 
 
ONS  Office for National Statistics 
 
OPCS Office of Population, Censuses and Survey (later merged with CSO to 

become ONS) 
 
PCO  Primary Care Organisation (includes PCTs and Care Trusts) 



 53

 
PCT  Primary Care Trust 
 
QPE  Quarterly Population Estimate 
 
RAF  Royal Air Force 
 
SHA  Strategic Health Authority  
 
TSP  Tri Service Publication (produced by DASA) 
 
UA   Unitary authority 
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Appendix B: Related links 
 
ONS links: 
 
Current population estimates for England and Wales, sub-national areas and the UK: 
http://www.statistics.gov.uk/popest (use ‘current releases’ link for the latest data. Also 
see ‘marital status estimates – current releases’ for marital status estimates.) 
 
Population estimates methodology : 
http://www.statistics.gov.uk/about/data/methodology/specific/population/PEMethodol
ogy/ 
 
Interactive population pyramids for UK and England and Wales: 
http://www.statistics.gov.uk/populationestimates/svg_pyramid/default.htm 
 
ONS International migration annual reference volume: 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=507&Pos=3&ColRank=1&R
ank=272 
 
ONS Internal migration estimates for England and Wales: 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=7070&Pos=6&ColRank=1&
Rank=272 
 
Census home page: 
http://www.statistics.gov.uk/census/ 
 
Quarterly population estimates: 
http://www.statistics.gov.uk/statbase/Product.asp?vlnk=13523&More=n 
 
Small area population estimates: 
http://www.statistics.gov.uk/about/Methodology_by_theme/sape/default.asp 
 
Sub-national population projections: 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=997&Pos=2&ColRank=1&R
ank=272 
 
Research into improving migration estimates: 
http://www.statistics.gov.uk/methods_quality/quality_review/population.asp. 
 
Improving Migration and Population Statistics programme: 
http://www.statistics.gov.uk/imps (from September 2005) 
 
 
Other links: 
 
Population estimates for Scotland: 
http://www.gro-scotland.gov.uk/statistics/library/poptest/index.html 
 
Population Estimates for Northern Ireland: 
http://www.nisra.gov.uk/statistics/financeandpersonnel/DMB/datavault.html 
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Government Actuary’s Department: 
http://www.gad.gov.uk/ 
 
Eurostat (population and social conditions theme): 
http://epp.eurostat.cec.eu.int/portal/page?_pageid=0,1136184,0_45572592&_dad=por
tal&_schema=PORTAL 
 
United Nations – population links: 
http://www.un.org/esa/population/ 
 
See also links to other population products in section 1.4 of this document.
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Appendix C: Publications including population estimates 
 
Section 1.1 of this document describes the data sets available on the ONS web site at 
www.statistics.gov.uk/popest. More detailed estimates may be available on request by 
contacting the Population Estimates Unit (see contact details in section 1.1). 
 
The following publications available in web and printed versions also contain 
population estimates data. 
 
Key Population and Vital Statistics (Series PPI)  
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=539&Pos=&ColRank=1&Rank=272 
Annual publication including: 
  

• population estimates by broad age-groups and sex for national, regional, local 
authority districts and health areas in the UK 

• details of natural change and migration for regions and counties, and for area 
types 

• national population estimates (for the UK and constituent countries) by single 
year of age and sex. 

 
Population Trends 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=6303&Pos=&ColRank=1&Rank=422 
Quarterly publication including: 

• regular tables of national and regional population estimates – historic series 
• national population estimates by age group, sex and marital status 
• articles on matters relating to population estimates. 

 

Health Statistics Quarterly 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=6725&Pos=&ColRank=1&Rank=422 
Quarterly publication including: 

• regular tables of national and regional population estimates – historic series  
• national estimates by age group, sex and marital status 
• articles on matters relating to health statistics. 

 
Marriage, Divorce and Adoption Statistics (Series FM2) 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=581&Pos=1&ColRank=1&Rank=192 
Annual publication including: 

• historic series of national population estimates by age group, sex and marital 
status. 

 
Regional Trends 
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=836&Pos=&ColRank=1&Rank=422 
Annual publication including: 

• population estimates by age group and sex for regions. 
• maps and data on population density, population change and proportions of 

population under 16 and over retirement age.   
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Social Trends  
http://www.statistics.gov.uk/StatBase/Product.asp?vlnk=5748&Pos=&ColRank=1&Rank=422 
Annual publication including: 

• Chapter on population including tables and graphics on national population 
estimates by age and sex, population change and population density. 

 
Annual Abstract of Statistics 
http://www.statistics.gov.uk/statbase/Product.asp?vlnk=94&More=N 
Annual publication including: 

• National population estimates (historic series) by age group, sex and marital 
status. 

 
Focus On series 
http://www.statistics.gov.uk/focuson/Migration/ 
Each overview in the Focus on series combines data from the 2001 Census and other 
sources to illustrate its topic, and provide links to further information. The online 
overviews are followed up with more comprehensive analysis in fuller reports. Focus 
On People and Migration paints a picture of the dynamics of the UK population and 
presents population estimates in various tables and maps. 
 
Note: Many of these publications include figures for Scotland and Northern Ireland as 
well as for England and Wales. 
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Appendix D: Data sources used to estimate internal migration within 
the UK prior to the mid-1999 population estimates 
 
This Appendix describes the data sources that were used to estimate within-UK 
migration for population estimates up to mid-1998. The current data sources used to 
estimate within-UK migration since the mid-1999 population estimates are described 
in Section 2.7. 
 
Migration between FHSAs within the UK 
 
Changes on the NHS Central Register (NHSCR) were used to estimate civilian 
migration into and out of each Family Health Service Authority (FHSA)23 from and to 
other FHSAs and the rest of the UK. It was assumed that all civilians moving within 
the UK would eventually re-register with a doctor in their new area of residence, and 
that all inter-FHSA patient flows would be reported to the NHSCR.  An average time 
lag of one month was assumed between migration and the re-registration being 
recorded on the NHSCR. Occasionally NHSCR re-registration flows have been 
disrupted by changes in administrative procedures at particular FHSAs. Wherever this 
happened, these changes were separately identified so that migration estimates were 
not affected. 
 
This is similar to the current method of estimating migration between health areas. 
FHSAs were gradually replaced by HAs in the migration estimates between 1999 and 
2001.  
 
Migration below FHSA level 
 
Migration estimates within FHSAs (and between local authorities) were produced 
using information relating to changes in the size of local electoral registers. The 
following describes the electoral register process in detail and the issues surrounding 
this data source. 
 
Electoral registers include those who are normally resident in an area on the 
qualifying date (currently 15 October each year) and who will be aged 18 years and 
over during the period of currency of the registers (twelve months from the following 
16 February). This definition covers people who are temporarily absent and allows 
people having more than one place of residence, such as students and those with two 
homes, to be included on more than one register. Service voters – members of the 
armed forces and their spouses – are included in the total number of electors, but they 
often register separately by way of a service declaration form and can therefore be 
excluded from changes in electoral rolls used to apportion civilian migration within 
the FHSA. It is also possible to exclude people normally resident abroad who have an 
overseas elector qualification to vote in parliamentary elections.   
 
Commonwealth citizens and citizens of the Republic of Ireland are included on the 
register. However non-Commonwealth and other non-British citizens are not eligible 
to vote and are therefore excluded from electoral registers. European Union citizens 

                                                           
23 FHSAs were a health geography that replaced Family Practitioner Committees (FPCs) in 1990 and 
existed prior to the creation of Health Authorities (HAs) in 1996. 
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resident in the UK are now eligible to register to vote in local elections and European 
parliamentary elections. They were however excluded from the calculation of changes 
in electoral rolls used for the purpose of distributing civilian migration within FHSA 
areas.  
 
Changes in the numbers of electors on the register will reflect the balance between 
new electors being added and those deleted.  Migration accounts for only part of this 
change. It is possible to make allowances for other factors that may influence this 
change: 
• demographic factors such as the balance between the number attaining the age of 
18 and deaths.  
• changes in practice over time by the Electoral Registration Officers (EROs), 
where ONS is informed of these changes. Such changes may be due to an unusual and 
more thorough cleaning of the registers. ONS followed up large changes of more than 
+/-2% in electoral rolls if an ERO did not complete the checklist.   
• changes in the propensity of electors to register can also have an impact. For 
instance, people may be more likely to register when a general election is imminent 
but if so, this will not necessarily affect areas differentially. 
 
The methods used by ONS to estimate migration within FHSAs attempted to take 
account of the factors described above: they sought to determine the relevant 
population on the electoral register and to isolate the migration component of change. 
 
For various reasons the final estimates of net migration flows for local authorities 
were often substantially different from the original electoral-based estimates. Not 
every eligible person will appear on the electoral register, and this problem is 
especially acute for those aged under 30 years. It is at these ages that a large 
proportion of migration takes place. This observation was confirmed by a study 
undertaken by the Social Survey Division of ONS into the accuracy of electoral 
registration in 1991 which found that non-registration was highest among certain 
groups of the population which included those aged under 30 and those who had 
recently moved. The study also found that only around 78 per cent of 17-year-olds 
were recorded.  Additional problems are caused by those who appear more than once 
on the register – such as students and those with second homes – who are permitted to 
be registered at more than one address although entitled to vote only once.  
 
Changes in the size of local electoral registers were also used to distribute estimates of 
migration to and from the Republic of Ireland and international (IPS) outflows to 
local authorities within FHSAs. International (IPS) inflows were distributed using the 
1991 Census distribution of in-migration from outside Great Britain. 
 
Once distributed, estimates of migration for local authorities (inflows and outflows) 
were then controlled to the total FHSA level figures for migration within the UK, 
international IPS migration and migration to and from the Republic of Ireland. A full 
description of the method used for both internal and international migration estimates 
can be found in Making a population estimate in England and Wales, Occasional 
Paper 37, OPCS, 1991. 
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Appendix E: Derivation of the national mid-1991 population estimate 
 
Section 3.5.1 outlined broadly how the ‘final’ national mid-1991 population estimates 
published in 1993 were derived from the 1991 Census after making adjustments in 
line with the national population total rolled-forward mid-1991 population estimate. 
Table A below shows how the discrepancy between the 1991 Census and the 1991 
rolled-forward population total was accounted for when producing the revised ‘final’ 
population estimate for mid-1991. 
 
Table A: The steps in deriving the revised final mid-1991 population estimate for 
England and Wales from the 1991 Census count 
 
 Thousands
1991 Census count of usual residents for England and Wales        49,890

(a) Adjustment for definitional difference + 54
(1) Net student balance (the excess of students with term-time  
addresses in England and Wales over those with home  
addresses here)       

+ 54

(b) Allowance for changes between Census day (21 April) and 
mid-1991 

+ 43

     (2) Natural change           
(3) Net migration        

+ 34
+ 9

(c) Allowance for Census visitors omitted from usual resident 
count 

+ 200

(4) Visitors with no, or no identifiable, usual address   + 200
(d) Allowance for under-enumeration in Census +913

(5) Census Validation Survey adjustments (other than that  
included in (4) above) 

(i) Over-imputation in processing       

(ii) Net underenumeration arising from missed/misclassified 
dwellings 

(iii) Net underenumeration of people in responding 
households   

(6) Enhancement of Census count of infants using data from birth 
and death registrations and migration indicators   
   

(7) Enhancement of Census count of Armed Forces (and 
dependants of foreign armed forces) using DASA data  
    

(8) Modification of Census count of elderly residents using DSS  
pensioner data        
 
(9) Enhancement of Census counts of people aged 1-44 to allow for 
under-enumeration additional to (5)-(8)     

+240

-115

+178

+177

+ 21

+ 42

+ 63

+547

Revised final rebased mid-1991 population estimate for England  
and Wales         

= 51,100
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Notes on adjustments made to the 1991 Census to derive the mid-1991 
population estimate in the 1990s: 
 
Three main reasons accounted for the differences between the 1991 Census count of 
residents and the revised ‘final’ population estimates for 1991 and these are described 
below in relation to Table A. 
 
(a)  There were differences in definition and coverage, although there were fewer 

differences in 1991 than in previous years. The main users of population 
estimates prefer students and boarding school pupils to be included as 
residents at their term-time address (if different from their home address, 
which was regarded as their usual residence in the 1991Census). At the 
national level, the population estimate was 54, 000 higher than the Census 
estimate because there were more people coming to this country to study than 
persons from England and Wales studying elsewhere.  

(b) The 1991 Census was taken on 21 April 1991 and the estimates related to 30 
June so there was a difference in timing. Therefore small allowances were 
made for the numbers of births, deaths and migrants in the intervening ten-
week period and all residents are assumed to be ten weeks older than on 
Census night. This timing adjustment increased the national total by 43 
thousand people.  

(c) &(d) Attempts were also made in the population estimates to allow for 
deficiencies in the 1991 Census. Much effort was made to achieve a near 
perfect count of the population in the Census, but in such a big and complex 
operation some deficiencies were inevitable, hence population estimates had to 
be adjusted to allow for them. All relevant sources of information were used to 
estimate the size of these adjustments. One of these was the Census Validation 
Survey (CVS). In June and July 1991 the Social Survey Division of ONS sent 
experienced interviewers back to a sample of 20,000 addresses (6,000 from 
which census forms were returned to enumerators, and 14,000 which were 
reported to be vacant or non-resident). The use of experienced interviewers, 
face-to-face interviews, and probing questions gives an assessment of the 
quality and completeness of the census enumeration. The CVS did not identify 
the full extent of the undercount in the Census and further enhancements were 
made.  The allowance for underenumeration in the Census is shown in 
components 4–9 in the table above.  

 
Notes on the mid-1991 population estimate:  
• A provisional set of mid-1991 estimates were published soon after the Census, 
derived from the early Census results. 
• A final set of mid-1991 estimates were then published in 1993 using the 
methodology outlined in Table A above. This showed an England and Wales 
population of 50,955 thousand, but with an adjustment 9 of only 402 thousand. For 
further details, refer to ONS Population and Health Monitor PP1 93/1. 
• These were subsequently revised later in 1993 to give the revised ‘final’ 
population estimates, with the complete adjustment 9 and population total shown in 
Table A above. This was because the estimates of the amount of net inward 
international migration between 1981 and 1991 in the rolled-forward estimate had 
previously been understated by 145 thousand (as asylum seekers and visitor switchers 
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had not been included and research showed that they should have been). For further 
details, see ONS Population and Health Monitor PP1 93/2. 
• The mid-1991 population estimate was subsequently revised again in the light of 
the 2001 Census (see section 3.6.1). The results from the 2001 Census suggested that 
the impact of under-enumeration in the 1991 Census had been over-estimated and 
thus over-adjusted for. The final mid-1991 estimate revised in the light of the 2001 
Census was published in February 2003 and the following link gives full details of the 
methodology used: 
http://www.statistics.gov.uk/downloads/theme_population/meth_popES_82_2000.pdf 
 
 



 63

Appendix F: Reports in the National Statistics Methodological Series  
 
Report 1 Dave Elliot. Software to weight and gross survey data with applications to the EC 

Household Panel and Family Expenditure Surveys, (Government Statistical Service: 
1997) 

 
Report 2 Report of the task force on seasonal adjustment, (Government Statistical Service: 

1996) 
 
Report 3 Report of the task force on imputation, (Government Statistical  
 Service: 1996) 
 
Report 4 Report of the task force on disclosure, (Government Statistical  
 Service: 1995) 
 
Report 5 Peter Sharp. GDP: Output methodological guide, (Government Statistical Service: 

1998).  
 
Report 6 Michael A Baxter. Interpolating annual data into monthly or quarterly data, 

(Government Statistical Service: 1998) 
 
Report 7 Dave Elliot. Sample Design Options for an Integrated Household survey, 

(Government Statistical Service: 1998) 
 
Report 8 Kate Foster. Evaluating non-response on household surveys, (Government Statistical 

Service: 1998) 
 
Report 9 Andrew Machin. Reducing Statistical Burdens on Business, (Government Statistical 

Service: 1998) 
 
Report 10 David Ruffles. Statistics on Trade in Goods, (Government Statistical  
 Service: 1998) 
 
Report 11 Patrick Sturgis and Peter Lynn. The 1997 UK Pilot of the Eurostat Time Use Survey, 

(Government Statistical Service: 1998) 
 
Report 12 Jeff Golland, David Savage, Tim Pike and Stephen Knight. Monthly Statistics on 

Public Sector Finances – A Methodological Guide, (Government Statistical Service: 
1999) 

 
Report 13 Gad Nathan. A Review of Sample Attrition and Representativeness in Three 

Longitudinal Surveys, (Government Statistical Service: 1999) 

Report 14 Vera Ruddock. Measuring and Improving Data Quality, (Government Statistical 
Service: 1999) 

 
Report 15 Peter Sharp. Gross Domestic Product: Output approach (Gross Value Added), 

(Government Statistical Service: 1999).  
 
Report 16 Dave Elliot. Report of the Task Force on Weighting and Estimation, (Government 

Statistical Service: 1999) 
 
Report 17 P S Clarke and P F Tate. Methodological Issues in the Production and Analysis of 

Longitudinal Data from the Labour Force Survey, (Government Statistical Service: 
1999) 

 
Report 18 Margaret Frosztega and the Households Below Average Income team. Comparisons 

of income data between the Family Expenditure Survey and the Family Resources 
Survey, (Government Statistical Service: 2000) 

 
Report 19 C Cousins, A Croft and E Snowden. European Community Household Panel: 

Robustness Assessment Report for United Kingdom Income Data, Waves 1 and 2, 
(Government Statistical Service: 2000) 

 
Report 20 Ian Richardson. Producer Price Indices: Principles and Procedures, (Government 

Statistical Service: 2000) 
 
Report 21 D J Holmes and C J Skinner. Variance Estimation for Labour Force Survey 

Estimates of Level and Change. (Government Statistical Service: 2000) 
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Reports in the National Statistics Methodological Series continued 
 
Report 22 Michael White, Joan Payne and Jane Lakey. Longitudinal Data for Policy Analysis.  
 (Government Statistical Service: 2000) 
 
Report 23 Office for National Statistics Survey Control Unit. Report on GSS Survey Activity in 

1997. (Office for National Statistics: 2000) 
 
Report 24 Eileen Goddard. Obtaining information about drinking through surveys of the 

general population. (Office for National Statistics: 2001) 
 
Report 25 Leicester Gill. Methods for Automatic Record Matching and Linkage and their Use 

in National Statistics. (Office for National Statistics: 2001) 
 
Report 26 Sharon Bruce, Charles Lound and Dave Elliot. Designing Surveys using variances 

calculated from Census data. (Office for National Statistics: 2001) 
 
Report 27 Office for National Statistics Survey Control Unit. Report on GSS Survey Activity in 

1998. (Office for National Statistics: 2001) 
 
Report 28 Ray Chambers. Evaluation Criteria for Statistical Editing and Imputation. (Office for 

National Statistics: 2001) 
 
Report 29 Office for National Statistics Survey Control Unit. Report on GSS Survey Activity in 

1999. (Office for National Statistics: 2001) 
 
Report 29 Office for National Statistics Survey Control Unit. Report on GSS Survey Activity in 

1999. (Office for National Statistics: 2001) 

Report 30 Eileen Goddard. The value and feasibility of a national survey of drug use among 
adults in the United Kingdom. (Office for National Statistics: 2002) 

 
Report 31 Office for National Statistics Quality Centre. Report on GSS Survey Activity in 2000. 

(Office for National Statistics: 2002) 
 
Report 32 Peter Sharp. Gross Domestic Product:  Output approach (Gross Value Added) – 

Revised. (Office for National Statistics: 2003) 
 
Report 33 Barbara Toson and Allan Baker. Life expectancy at birth: methodological options for 

small populations. (Office for National Statistics: 2003) 
 
 
All of these reports are available in pdf format from the National Statistics website 
http://www.statistics.gov.uk/methods_quality/publications.asp 
 
 


