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1. Introduction 

 
This paper describes the methodology used to produce the sub-national population 
projections for Scotland. The sub-national population projections provide figures of 
the future population for Scottish Council and NHS Board areas, as well as 
National Park and Strategic Development Plan areas, based on the continuation of 
recent trends. The projections are produced every two years by National Records 
of Scotland (NRS) to coincide with the production of the National Population 
Projections (NPPs) for the UK and constituent countries by the Office for National 
Statistics (ONS). The NPPs use past trends and expert advice to form 
assumptions about future demographic behaviour.  

The sub-national projections form a consistent basis as an input to household 
projections, and for use in central and local government and the health sector; for 
example for planning the provision of education and health services. They are also 
used by local authorities, together with other inputs, to produce their own 
projections for local planning, and by the Scottish Government for funding 
allocation to local authorities and NHS Boards. At the Scotland level they are fully 
consistent with the NPPs for Scotland. The projections are trend-based, making 
assumptions about future levels of fertility, mortality and migration based on levels 
observed over a five-year reference period. Therefore, they give an indication of 
what the future population, by age and sex structure, might be if recent trends 
continue, and take no account of policy or development aims in local authorities or 
other planning areas. 

Overview of methodology for Council and NHS Board areas 
 
The projections take as their starting point the latest available Mid-Year Population 
Estimates released each year by NRS and assume that recent trends continue. 
The 2012 mid-year estimates were published on the 8 August 2013 which take 
account of information from the 2011 Census. At sub-national level to model recent 
trends, data for the five preceding years are used, so in the case of the 2012-
based projections, trends are based on data from years 2007 to 2012 which was 
obtained from the Mid-2002 to Mid-2010 Revised population and migration 
estimates published on the NRS website on the 17 December 2013. The 
projections are produced for 25 years, for each Council and NHS Board area by 
age and sex. (For the 2012-based population projections, projections were 
produced for NHS Health Boards on both 2006 NHS Board area boundaries and 
the new April 2014 NHS Board area boundaries which align with Council Area 
boundaries).  

The projection starts with the population estimates for the base year, 
disaggregated by single year of age (up to 90 and over), sex and area. This base 
population is then projected one year ahead. First, an estimate of the numbers 
surviving to be one year older is made by applying a series of mortality rates to 
give the number of deaths, and hence survivors, at each age, scaled by local 
mortality scaling factors. The number of armed forces are removed and then the 
population is aged on, for example, 1 year olds become 2 year olds and so on, and 
then armed forces are added back in. The calculated number of deaths are then 
removed. The expected number and age/sex structure of people entering and 
leaving the area is taken into account in order to cover changes in the population 
due to migration. The population is then controlled to be consistent with the 
national Scotland level projection. The number of live births in the year are 
produced, using fertility rates in combination with the female populations of 

http://nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-estimates/mid-2002-to-mid-2010-revision
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childbearing age; and an allowance is made for infant mortality. Local fertility 
scaling factors are calculated from NRS birth data and are used to arrive at local 
birth rates. The numbers of births and surviving zero year olds are controlled to 
ONS figures. These three components of population change, together with the 
starting population, combine to form a projection of the population one-year from 
the base date. This process can be repeated as often as required. For each year of 
the projection period, it is necessary to make assumptions about the future fertility 
rates (to give the number of births), mortality rates (for deaths), and migration. 

The base population of an area includes all those usually resident in that area, 
whatever their nationality. Usual residents temporarily away from home are 
included, but visitors are excluded. Students are taken to be resident at their term-
time address. Members of HM and non-UK Armed Forces stationed in Scotland 
are included; HM forces stationed outside Scotland are excluded. Population 
figures relate to 30 June of the year shown and ages relate to age last birthday. 
Short-term international migrants, who stay for less than 12 months, are excluded. 

The diagram below illustrates the projection process  
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2. Data sources 

The following data is used to calculate sub-national population projections: 

 Local authority level data for population, armed forces, births, deaths, 
internal migration, cross-border migration and international migration (in and 
out flows for migration components). 

 National population projections for Scotland; population, births, deaths, cross 
border migration and international migration (in and out flows for migration 
components). 

 

All data sources are broken down by Council and NHS Board area by age and sex, 
except where specified and are provided for each trend year. This section gives 
details of the data source(s) used for each component. 

2.1 Base population 

The projection calculation starts with a base population from the latest available 
NRS mid-year population estimate. For more information go to the 
Mid-2012 Population Estimates Scotland on the NRS website. 

2.1.1 General population 

The general population of an area includes all those usually resident there 
whatever their nationality. Usual residents temporarily away from home (for six 
months or less) are included, but visitors are excluded. Members of HM Armed 
Forces stationed outside Scotland are excluded but members of HM and non-UK 
Armed Forces stationed in Scotland are included. Asylum seekers and visitor 
switchers (people who enter the country intending to visit, but stay to become 
usual residents) now residing in Scotland are included as part of the general 
population. Students are taken to be resident at their term-time address. 
Population figures relate to 30th June of the year shown and ages relate to age at 
last birthday.  

2.1.2 Home and non-UK Armed Forces 

Includes numbers of home and foreign armed forces living in barracks and in army 
quarters. The static populations do not include armed forces dependents; these 
are included in the general population.  

2.2 Births and deaths 

Births data comes from registered births by local authority, age of mother and sex 
of child. Deaths data come from registered deaths by local authority, age and sex.  

2.3 Migration 

The migration data from the mid-year population estimates is used for the 
projections. The migration data used in the 2012-based population projections was 
from the Mid-2002 to Mid-2010 Revised population and migration estimates 
published on the NRS website on the 17 December 2013 which take into account 
information from the 2011 Census. International migration figures consist of the 
following components: moves between Scotland and the rest of the world; visitor 
switches; migrant switches; asylum seekers; and Irish flows. Further information on 
migration methodology for the mid-year population estimates can be found in  
Mid-Year Population Estimates for Scotland: Methodology Guide on the NRS 
website. 

http://nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-estimates/2012
http://nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-estimates/mid-2002-to-mid-2010-revision
http://nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-estimates/mid-year-population-estimates
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Council and NHS Board area specific age/sex distributions have been assumed for 
the in- and out- migrant flows using information on movement of patients from the 
National Health Service Central Register (NHSCR) observed in the previous three 
years and the Community Health Index (CHI), again over the previous three years. 
These distributions have been made consistent with the age/sex distribution used 
for Scotland in the National Population Projections (NPPs). 

The net migration assumptions for local areas are made after consultation with 
other central government departments and local authorities. They are based on an 
analysis of recent trends in migration, but where appropriate also take account of 
known events that will affect the population distribution. The local assumptions 
have to be constrained to the totals used in the NPPs. 

2.4 National projection data 

At the Scotland level the sub-national population projections are consistent with the 
2012-based National Population Projections that were produced by Office for 
National Statistics (ONS) on behalf of the National Statistician and the Registrars 
General of Scotland and Northern Ireland. The underlying assumptions were 
agreed in liaison with the devolved administrations following consultation with key 
stakeholders in each country and expert advice. Local authority assumptions for 
each component sum to the national projections assumptions. 

For the 2012-based National population projections the Scotland level assumptions 
used to produce the National Population Projections were based on population 
estimates rolled forward from the 2001 Census which did not take into account 
information from the 2011 Census but the 2012 mid-year estimates take account of 
the 2011 Census results and they were available in time to be used as the base 
population. However, for the sub-national population projections the revised 
population and migration estimates for 2002 to 2010 which took into account 
information from the 2011 Census were available and these were used to set the 
migration assumptions for administrative areas. No adjustment for unattributable 
population change was made. Please go to Section 1.8 of the main report for more 
information. 

3. Projection method 

The projections use a recognised cohort component methodology. They take the 
mid-year population estimates for 2012 for each local authority by single year of 
age and sex as a starting point. This population is then projected one year ahead 
by:  

● Applying age and sex specific mortality rates to derive a number of deaths. 

● Removing the Armed Forces population so you are left with the civilian 
population. 

● Ageing on the civilian population by one year. 

● Adding the new Armed Forces population back in to the civilian population. 

● Subtracting the deaths. 
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● Adjusting for the expected number of people entering and leaving a local 
authority by age and sex in order to allow for changes in the population due 
to migration. 

● Applying any miscellaneous adjustments. 

● Controlling the population aged one and over to the National Population 
Projections (NPP) by sex and single year of age at the Scotland level. 

● Applying age-specific fertility rates in combination with the female 
populations of childbearing age; an allowance is made for infant mortality. 
Local fertility scaling factors are calculated from NRS birth data and are used 
to influence local birth rates. The numbers of births and the numbers of 
surviving zero year olds are controlled to the NPP. 

● This process is then repeated for the 25 years that the projection covers. 

For each projected year, the Armed Forces population needs to be estimated/ 
predicted in advance. 

4. Stages in the model 

 
4.1 Calculating deaths 

The number of deaths of those aged one and over is calculated at the beginning of 
each cycle. Infant mortality, however, is calculated after the numbers of births in 
the cycle has been finalised. Expected deaths are calculated by applying the 
Scotland level age-specific mortality rates to the base population. An average 
deaths figure is calculated for each area using the observed deaths from the five 
years preceding the projection period, and these are scaled to the Scotland deaths 
figure from the first year of the NPPs. The scaled averages are then divided by the 
number of expected deaths mentioned above and the result is the local mortality 
scaling factor. Separate scaling factors are calculated for: mortality of males aged 
0-59, mortality of males aged 60-79, mortality of males aged 80 and over, and the 
same three factors are calculated for females. However, for smaller areas it is not 
always appropriate to calculate separate mortality scaling factors for each age 
group and in these cases a single factor for males and a single factor for females is 
used. The decision around this is made by calculating confidence intervals around 
the scaling factors. In general, where a confidence interval is 0.15 or more a single 
scaling factor is used to cover all ages. A local scaling factor of less than one 
means fewer deaths than if the Scotland level rate applied whilst a factor of more 
than one implies more deaths in that area than if the Scotland level rate applied. 
The local mortality scaling factors are applied across the population for the 
projection period and the projected deaths are calculated for each area. The total 
deaths across all areas is constrained to the NPPs.  

4.2 Removing Armed Forces 

After deaths have been calculated, the static Armed Forces population is removed 
to leave the civilian population. 

4.3 Ageing on 

The civilian population in all areas is aged on one year to become the appropriate 
age in the following year of the projection. For example 10-year-olds in 
Aberdeenshire in 2012 will become the 11-year-olds in Aberdeenshire for 2011. 
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4.4 Adding armed forces back in 

At this stage the armed forces data are added back in to the civilian population. 

4.5 Subtracting deaths 

The deaths previously calculated are now subtracted from the population. 

4.6 Adjusting for migration 

While international, UK and internal migration data are used as separate inputs to 
the methodology, these data are combined for the Scottish sub-national population 
projections. A net migration assumption is calculated for each Council and NHS 
Board area, and areas are consulted on the assumptions for the principal 
projection. 

Average migration over a five year period is calculated for each Council area for:  

● in-migration from outside Scotland (includes moves from overseas and from 
the rest of the UK); 

● out-migration to outside Scotland; 

● in-migration from other Councils within Scotland; and 

● out-migration to other Councils within Scotland. 

The in and out migration averages for outside Scotland are scaled so that the total 
Scotland flows match the agreed long-term Scottish migration assumption in the 
NPPs. (The moves within Scotland are not scaled.) 

The scaled outwith Scotland and within Scotland averages are summed to get the 
net-migration figures for each area. These are rounded to the nearest 50 to get the 
long-term migration figures for each area. 

When calculating migration assumptions , the short-term assumptions were 
calculated in the same way as the long-term assumptions, using the migration flow 
data for each year from the national projections instead of only net figures as used 
in the past (as discussed with the Population Projections Working Group1 in 
October 2010). The sum of the local assumptions match the totals used in the 
NPPs for each year of the projection period. 

A proportion of the assumed asylum seekers in the NPPs is allocated to Scotland. 
Changes are made to Glasgow City’s trend in and out outwith Scotland migration 
assumptions to reflect this. 

4.7 Controlling to Scotland population 

The population aged over one is controlled to the Scotland population from the 
NPP. 

4.8 Adding births 

Births are calculated at the end of each cycle. They are calculated in a similar way 
to deaths. The projected number of births is obtained by applying fertility rates to 
the numbers of women at each childbearing age in each area. 
 

 
Footnote 
1) Papers from the PPWG meeting are available on the NRS website. 
 

http://nrscotland.gov.uk/statistics-and-data/statistics/user-consultations-groups-and-seminars/population-projections-working-group-ppwg
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Because births are being projected for local areas, the assumed national fertility 
rates are adjusted by a local fertility scaling factor to take account of local 
variations observed in the period preceding the projection. The age-specific fertility 
rates from the NPPs are used alongside data on local births to calculate the local 
fertility scaling factors. Scotland level age-specific fertility rates for women aged 15 
to 46 are applied to this section of the population in each area in the base year to 
calculate expected births for each area of Scotland. Birth figures from a five year 
period preceding the projection are used to calculate an average. These averages 
are scaled to the Scotland projected births for the first year of the projection period. 
The scaled average is then divided by the expected births figure mentioned above, 
and the result is the local fertility scaling factor for each area. This is applied to the 
population of women of childbearing age across each year of the projection period 
to calculate the number of births for each area. A local scaling factor of less than 
one means fewer births than if the Scotland level rate is applied, whilst a factor of 
more than one implies more births in that area than if the Scotland level rate is 
applied. The births are allocated to each gender on a ratio boy to girl of 1.05:1.00, 
the same ratio as used for the NPPs. This method ensures that the total number of 
projected births for Scotland for each year of the projection period agrees with the 
figures from the NPPs. An allowance is made for infant mortality, and the number 
of births and the number of surviving zero year olds are controlled to the NPPs. 
Zero year old migrants are added and the population of zero year olds is controlled 
to the Scotland population. 

4.9 Final population control 

Each component has been controlled to the corresponding NPP data at the end of 
each projection year. Furthermore the final projected population, calculated for 
each year of the projection, is controlled to the national projected population for its 
corresponding year. Therefore, the sum across all local authorities for the final 
projected population at the end of each year cycle, matches the national projection 
population at single year of age and sex for each specific year of the projection. 
This step-by-step process results in a projected population for the first year of the 
25 years processed. The projected population from this first year then forms the 
base population for next year’s calculation and the process is repeated to produce 
25 years of sub-national population projections. 

5. Comparisons with projections from other parts of the UK 

A paper titled Subnational Population Projections Across the UK has been 
published on the Office for National Statistics (ONS) website. The paper describes 
the methods used by the different countries of the UK to produce sub-national 
population projections and it includes a note on comparability. Information on the 
national projections methodology is also available on the ONS website.  
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