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Introduction 
The REGINA project aims to develop planning methods and processes that reduce the vulnerability 

and increase the preparedness of small communities in remote areas of the Nordic Arctic and 

Scotland facing development – or closing-down – of large-scale, resource- based industries. Our work 

in relation to these industrial activities takes place across three main themes: demography and 

labour market, land use and society, and business development through innovation and 

entrepreneurship. For the demography and labour market theme, a particular focus is on the 

widespread challenges of aging and shrinking populations in rural and remote communities. As such, 

a key objective and output of the project is a Demographic Foresight Model (DFM) that provides the 

ability to look into future population and labour market trends based on current patterns, as well as 

future potential changes to local economic structures.  

The DFM offers a spreadsheet that projects the population development for municipalities or areas, 

using a simplified 5 year age structure model. The tool allows the user to experiment with different 

assumptions about fertility, mortality and migration. Users can also include "migration shock 

scenarios" where population responses to different economic developments, and corresponding 

labour market demands, can be tested. As such, the model can be accurately described as a 

"foresight tool". 

In this guide, the DFM has been implemented as a pilot version using data from the Scottish region of 

the Orkney Islands, Caithness and Sutherland.  Of note, this is not an administrative area (it combines 

Orkney with parts of Highland Council Area). Rather it is an area specified for planning of marine 

renewables. As such it is known as Pentland Firth and Orkney Waters (PFOW). Indeed, the ability to 

work with at local scales (such as the municipal scale or collection of municipalities) is an added value 

of the REGINA project, and the DFM in particular.  

In the future, parallel DFM’s will be developed for the Swedish and Finnish REGINA municipalities 

(Storuman and Sodankylä). This guide will provide the knowledge basis for these municipalities to 

implement the DFM locally. Once completed, these experiences will be synthesized and combined 

with other qualitative investigate methods to produce the REGINA Demography and Labour Market 

Toolbox.  

 

 

 

 

 

 

 



                                                                                                                                                                                    

 

Basic principles for starting out: 
1. Sheets with Yellow tabs contain results of the model, whilst sheets with blue tabs are for the input 

of raw data. See Figure 1.  

 

Figure 1: DFM sheet list 

2. Raw data is required in the cells which are white. Yellow cells contain data calculated by the 

model. See Figure 2.  

 

Figure 2: example showing cells in white, which should be filled in by the user, and cells in yellow, which are calculated 
by the tool. 

3. Base year data, together with fertility, mortality and migration rates, has been derived from a 

variety of sources which are available from the National Records of Scotland (NRS) website 

(http://www.nrscotland.gov.uk/statistics-and-data ). Details are provided below. 

4. The model takes as its starting point the projections for Council Areas and sub-council areas 

published by the NRS. The NRS projections extend to 2035. The REGINA model extends to 2050. 

5. The model projects population data for three separate areas within the PFOW, (Orkney, Caithness 

and Sutherland) and then combines them.  

6. The model is constrained to match the NRS projections until 2035, and subsequently assumes that 

the same rates of change continue until 2050. 

  



                                                                                                                                                                                    

 

7. A very simple scenario is developed to illustrate the way in which this model could be used to 

explore the demographic impacts of the arrival or departure of large scale industries in remote and 

sparsely populated areas. This involves the assumption of the closure of the Dounreay nuclear 

research establishment in Caithness. A number of assumptions are made about the probability of 

out-migration of redundant workers of different age groups, and of indirect migration effects 

resulting from family members departing with them. These are shown on the sheet called 

"Employment Shock", also shown in Figure 3, below.  

 

Figure 3: Example of the "employment shock" input calculations. Users estimate, and then input, the number of people 
in different age groups that will lose (or gain) jobs as a consequence of a change in economic activity(ies). Next, the user 
estimates the percentage of these job loses (or gains) that will result in out- or in- migration.  

8. Model outputs are presented in the yellow sheets and come in two forms:  

a) Detailed population tables, including five-year age cohorts and future time periods; 

b) A series of population graphs and pyramids, as shown in Figure 4.  

 

Figure 4: Example of graphs and population pyramids that are provided as visual outputs of the DFM. 



                                                                                                                                                                                    

 

Step by Step through the Projection Process 
This section describes how the raw data for the demographic projections are entered, and how the 

initial calibration was carried out, so that the core projections match those published by National 

Records Scotland. The pre-filled data was the most up-to-date available at the time the spreadsheet 

was developed (July-August 2016). 

1. Base Year Population Sheet:  

a. Enter the base year for the projections in cell C3. Projections will be estimated for 7 

subsequent years at five-year intervals. 

b. Enter male and female population for 5 year age groups in the three blocks of cells 

relating to Orkney (I14:J42), Caithness (O14:P42) and Sutherland (U14:V42). The pre-

filled data has been calculated from the one year cohort data in the 2012 based NRS 

projections by Council Area.  

2. Fertility Sheet: 

a. Enter the average fertility rates by age group in the blocks of cells relating to Orkney 

(C6:C12), Caithness (N6:N12) and Sutherland (Y6:Y12). The pre-filled data has been 

calculated from the one year cohort data in Annex A of the 2012 based NRS projections 

by Council Area. 

b. Enter data for the assumed proportionate change between 5 year periods (i.e. 1.00 = no 

change). Orkney data is required for cells D18:j24, Caithness in O18:U24, and Sutherland 

in Z18:AF24. The pre-filled data has been calculated from the one year cohort data in 

Annex A of the 2012 based NRS projections by Council Area. 

3. Mortality Sheet: 

a. Enter the average mortality rates by age group in the blocks of cells relating to Orkney 

(C6:D24), Caithness (C33:D51) and Sutherland (C60:D78). The pre-filled data has been 

calculated from the one year cohort data in Annex B of the 2012 based NRS projections 

by Council Area. 

b. Enter data for the assumed proportionate change between 5 year periods (i.e. 1.00 = no 

change). Orkney data is required for rows 6-24, Caithness in rows 33-51, and Sutherland 

in rows 60-78. The pre-filled data has been calculated from the “percentage 

improvement” table in Annex B of the 2012 based NRS projections by Council Area. This 

source provides information through to 2035, after which constant rates of change have 

been assumed. 

4. Migration Sheet: 

a. Enter the average in and out migration rates by age group columns C-F, and in the rows 

relating to Orkney (4-22), Caithness (29-47) and Sutherland (54-72). The pre-filled data 

has been calculated from the NRS spreadsheet “In, out and net migration, by council 

area and single year of age, 2013-2015 average”. 

b. An appropriate data source for migration trends was not identified. However, since 

migration is the last of the three components of change to be entered into the model, 

the rates of change in migration were used as a means to constrain the DFM to 

reproduce the most recent projections produced by the NRS. A simple trial and error 

procedure was adopted, whereby rates of change were entered into each column, 

working from the earliest to the latest period, finding a rate of change which results in 

the same projection as that of the NRS. This is indicated by a value of 100 in cells 

http://www.nrscotland.gov.uk/files/statistics/population-projections/2012-based-subnational/2012-principal-ca.xls
http://www.nrscotland.gov.uk/files/statistics/population-projections/2012-based-subnational/2012-principal-ca.xls
http://www.nrscotland.gov.uk/files/statistics/population-projections/2012-based-subnational/12pop-proj-scottishareas-annexa.xls
http://www.nrscotland.gov.uk/files/statistics/population-projections/2012-based-subnational/12pop-proj-scottishareas-annexa.xls
http://www.nrscotland.gov.uk/files/statistics/population-projections/2012-based-subnational/12pop-proj-scottishareas-annexb.xls
http://www.nrscotland.gov.uk/files/statistics/population-projections/2012-based-subnational/12pop-proj-scottishareas-annexb.xls
http://www.nrscotland.gov.uk/files/statistics/migration/2016-july/a8-total-net-mig-council-area-syoa-2013-15-average-jul16-corrected.xlsx
http://www.nrscotland.gov.uk/files/statistics/migration/2016-july/a8-total-net-mig-council-area-syoa-2013-15-average-jul16-corrected.xlsx


                                                                                                                                                                                    

 

H24:K24 (for Orkney, and the equivalent cells for Caithness and Sutherland). Where the 

initial position (with rates of change in migration set to zero) indicates that the DFM 

projections are below those of the NRS the in-migration rates were increased, leaving 

rates of change for out-migration at zero, and vice versa. 

5. Employment Shock Sheet: 

a. Enter the predicted number of male and female job losses by age group and by period 

into the Job Losses area of the sheet. The pre-entered figures here are no more than 

“guestimates”, which should ideally be refined on the local information sources. 

b. In the Out-Migration Probability section add your estimates of the proportion of 

redundancies which will result in migration of the worker, by age and sex. The pre-

entered figures here are no more than “guestimates”, which should ideally be refined on 

the basis of a survey or focus group. 

c. In the Additional Migration Effects section of the sheet the rows relate to the age group 

of the redundancies (the persons who lost their jobs). The columns show the number of 

people from their families who migrate out of the area with them. So (for example) for 

every 100 redundancies in the age group 20-24, 10 infants aged 0-4 will migrate with 

them, and 75 others aged 20-25 (their partners). The pre-entered figures here are no 

more than “estimates”, which should ideally be refined on the basis of a survey or focus 

group. 

The final two (visible) sheets (Projections in Detail, and Graphs and Pyramids) calculate 

automatically. So there is no need to enter any data.  

If you have and questions, comments or suggestions for improvements please contact Andrew Copus 

(Andrew.copus@nordregio.se).  

 

mailto:Andrew.copus@nordregio.se

