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Executive Summary 
 

This report updates previous work undertaken by the author on long term employment and demographic 

projections commissioned by the planning teams at Gateshead Council and Newcastle-upon-Tyne City 

Council. This previous work is described in a report prepared for the two councils in February 2012. 

 

The original report provided an assessment of two sets of long term projections: a set of economic 

projections and a set of demographic (or population) projections. The demographic projections were 

derived from the Office for National Statistics’ (ONS’) 2008 based sub-national population projections, 

these being the most recently available projections for Newcastle and Gateshead published by ONS at the 

time of the original work. 

 

In late March 2012, subsequent to completion of the original report, ONS published its 2010 based sub-

national population projections. Compared to the previous 2008 based projections, these have reduced the 

size of the projected population in 2030 for both authorities: the reduction is relatively modest in the case 

of Gateshead but is more substantial for Newcastle. In consequence of this, the two councils commissioned 

additional work to help determine whether it is appropriate to retain the 2008 based projections as the 

demographic projections underlying the joint Core Strategy or whether changes are required in light of the 

2010 based sub-national projections. The focus of the present work in this report is on population 

projections. The economic projections feature only within the labour market balance calculations used to 

assess population projections and remain unchanged from those of the original report.  

 

Comparison of the 2008 and 2010 based sub-national population projections 
 

The headline changes between the 2008 based sub-national population projections and the later 2010 based 

projections are presented in the table. The growth in Gateshead’s population between 2010 and 2030 has 

changed modestly from 12.7 thousand persons in the 2008 based projections to 10.3 thousands in the later 

projection. Newcastle’s population growth has changed more substantially: halving from 30.6 thousands to 

14.9 thousands. 

 

 Gateshead Newcastle 

 

2008 

Based 

2010 

Based 

Change 

 

2008 

Based 

2010 

Based 

Change 

 

Population 2010 190.5 191.8 1.3 283.4 282.9 -0.5 

Population 2030 203.2 202.1 -1.1 314.0 297.8 -16.2 

Population Growth 2010-2030 12.7 10.3 -2.4 30.6 14.9 -15.7 

 

Population growth has reduced in both authorities because of reductions in the two main components of 

population change: natural change through births and deaths and the net effect of migration inflows and 

outflows. Of the two, changes made to net migration in the later set of projections between are by far the 

greater. Migration is separated into international migration and internal migration to and from other areas 

of the UK. All migration flows have changed, whether inflows or outflows and whether internal or 

international with no obvious consistency between Newcastle and Gateshead.  

 

The reduction in projected populations in 2030 reduces the projected supply of labour available from 

residents of Newcastle and Gateshead. As a result, levels and rates of in-commuting increase when the 

2008 based projections are replaced by their 2010 counterparts, increasing the dependence of Newcastle 

and Gateshead’s local economy on residents of other areas. The changes in in-commuting rates in 2030 are 

from 42.7% to 45.8% and, in absolute terms, from 136.9 to 145.8 thousands of workers. The modest 

increase in in-commuting between 2010 and 2030 anticipated in 2008 based projections increases  

considerably with the 2010 based projections. 
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Development of alternative population projections 
 

The emerging joint Core Strategy being produced by the two authorities recognises the interaction between 

economic performance and the size of the local population. In broad terms, the strategy aims to maintain 

and improve the position of the urban core as a key driver of the regional economy by addressing historic 

trends of population loss through out-migration. In particular, the strategy contains objectives to encourage 

population growth and to improve the housing offer with supporting policies intended to avoid the loss of 

families and the working age population to neighbouring authorities. The mechanisms by which these 

objectives are to be achieved include improving choice and value for money in the private housing market. 

 

Rather than viewing the ONS projections as forecasts of the size of the future population in Newcastle and 

Gateshead, recognition has been given to scope for influencing population size by through housing policy. 

This has been manifested in two ways: 

• first through an analysis of migration flows and the age profiles of migrants focusing mainly on local 

migration and 

• second through the development and use of a Demographic Projections Model (DPM) 
 

The conclusion drawn from the analysis of migration flows is that local migration has exhibited stable 

patterns over the past decade. In net terms and on average over the past decade, Newcastle has lost around 

1,800 persons each year to the neighbouring authorities of Gateshead, North Tyneside and 

Northumberland. Gateshead’s losses of around 450 persons pa to County Durham and Northumberland 

have been compensated by a gain of 530 persons pa from Newcastle. The policies around housing choice 

and quality are intended to modify these patterns in future. 

 

The DPM has been constructed specifically to create of alternative population projections which 

incorporate adjustments made to local migration patterns. The alternative projections are assessed using a 

range of measures including 

• demographic measures such as population growth over the period 2010 to 2030 and change in the 

size of the population aged 20-64 years over the same period 

• future rates and levels of in-commuting 

• indicative estimates of the levels of additional housing required to meet the needs of the population 

in the period to 2030. 

 

Three different sets of population projections (or scenarios) created using the DPM are described in the 

main report. One of these is based on the same assumptions for mortality, fertility and migration used by 

ONS when creating the 2010 based sub-national projections. This scenario, called the Baseline Scenario, 

broadly reproduces the ONS projections and provides validation of the DPM. Two variants of this scenario, 

called Alternative Scenarios, adjust local migration flows. The first adjusts the flows so that the level of in-

commuting in 2010 is maintained in 2030. The second reduces the level Newcastle’s population loss to 

other local authorities in the North East. 

 

The Alternative Scenarios are illustrative of how different population projections can be produced and how 

different policy objectives can be translated to adjustments in local migration patterns. Comparison of the 

three scenarios created using the DPM and the two sets of ONS projections are provided in the table, 

below.  
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Scenario 2008 SNPP 2010 SNPP Baseline 

Scenario 

Alternative 

Scenario 1 

Alternative 

Scenario 2 

Description The 2008 based 

sub-national 

population 

projection 

produced by 

ONS 

The 2010 based 

sub-national 

population 

projection 

produced by 

ONS 

A scenario 

produced using 

the DPM, 

reflecting the 

assumptions 

underlying 

scenario 2010 

SNPP. Provides 

validation of the 

DPM 

A variant of the 

Baseline 

Scenario which 

adjusts local 

migration flows 

with the aim of 

maintaining in-

commuting 

levels at the 

2010 level. 

Provided for 

illustrative 

purposes. 

A variant of the 

Baseline 

Scenario which 

adjusts local 

migration flows 

by a specified 

amount. 

Provided for 

illustrative 

purposes. 

Population 2030 (000s) 

Gateshead 203.2 202.1 202.3 212.4 202.3 

Newcastle 314.0 297.8 298.2 312.8 313.1 

Population Growth 2010-2030 (000s) 

Gateshead 12.7 10.3 10.5 20.5 10.5 

Newcastle 30.6 14.9 15.3 29.9 30.2 

Change in core population of working age (20-64 years) between 2010 and 2030 (000s) 

Gateshead 0.6 -1.6 -1.2 5.7 -1.2 

Newcastle 8.6 -5.8 -5.8 4.3 4.5 

In-commuting in 2030 (both authorities jointly) 

Rate 42.7% 45.5% 45.2% 42.0% 43.3% 

Level (000s) 136.9 145.8 145.0 134.7 138.9 

Indicative net housing requirements 2010-2030 (000s) 

Newcastle 11.7 10.6 10.7 14.6 10.7 

Gateshead 20.3 13.1 13.4 19.1 19.2 

 

 

Way forward – developing a preferred set of population projections 

 
Scenarios containing projections for Newcastle in excess of 310 thousands in 2030 are associated with a 

move to greater self-containment in the local labour market and, from some perspectives, this is more 

supportive of economic growth. However, some of these scenarios, particularly Alternative Scenario 1, 

may not be feasible when considered in terms of the additional housing required across both local 

authorities. This serves to highlight that the task of producing a preferred set of population projections is 

not yet complete and that further development of both scenarios and evaluation methods may be required.  

 

Copies of the DPM have been made available to officers within the two local authorities and instruction 

provided in adjusting the local migration flow assumptions to reflect particular policy goals. The two 

authorities have at their disposal a modelling tool which enables them to construct projections reflective of 

the goals within their emerging joint Core Strategy and which can be evaluated against a range of criteria 

which reflect those same goals. The development of that strategy is a work in progress for the two 

authorities. A central task of the work is to determine an appropriate and preferred set of population 

projections which will form the basis of each authority’s long term spatial planning. The analyses and 

technical approaches undertaken through the research work have been shown capable of contributing to this 

central task and are complementary to other approaches, including public consultation. The two authorities 

have the capability and competence to continue utilising the DPM to build on the evidence of this research 

and to progress towards their preferred population projections. 
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1. Introduction 
 
This report updates previous work undertaken by the author on long term employment and demographic 

projections commissioned by the planning teams at Gateshead Council and Newcastle-upon-Tyne City 

Council. This previous work is described in a report
1
 prepared for the two councils in February 2012. For 

the purposes of this report, the previous work and the associated report are referred to as the original work 

and original report, respectively. 

 

The original report provided an assessment of two sets of long term projections: a set of economic 

projections and a set of demographic (or population) projections. The economic projections were largely 

based on projections purchased by the two authorities from an independent third party, Cambridge 

Econometrics (CE). The demographic projections were derived from the Office for National Statistics’ 

(ONS’) 2008 based sub-national population projections, these being the most recently available projections 

for Newcastle and Gateshead published by ONS at the time of the original work. Consistency between the 

economic and demographic projections was also assessed in the original work by considering the balance 

between the supply and demand for labour within the territory of the two councils. 

 

In late March 2012, subsequent to completion of the original report, ONS published its 2010 based sub-

national population projections. Compared to the previous 2008 based projections, these have reduced the 

size of the projected population in 2030 for both authorities: the reduction is relatively modest in the case 

of Gateshead but is more substantial for Newcastle. Based on a comparison of the corresponding national 

population projections, the original work noted that significant changes were not expected when the 2010 

based sub-national projections were subsequently published. In the case of Newcastle, the difference 

between these expectations and the 2010 based projection arose as a result of significant changes made by 

ONS to the geographical distributions of international migrants. In consequence of this, the two councils 

commissioned additional work to help determine whether it is appropriate to retain the 2008 based 

projections as the demographic projections underlying the joint Core Strategy or whether changes are 

required in light of the 2010 based sub-national projections. 

 

 

1.1. Scope of this report 
 

The original report provides much information that is relevant to the present report including: 

• the reasons for the two councils’ interest in long term economic and demographic projections 

• explanations of the factors which cause the population to change in size over a period of years 

• a description of the methodology of labour market balancing. 

This report avoids repetition of previously reported information and assumes, instead, that the reader is 

familiar with the content of the original report.  

 

The focus of the work in this report is on population projections and, as in the original report, the labour 

market balance is used as a tool for assessing these projections. The economic projections utilised within 

the labour market balance calculations presented in this report remain unchanged from those of the original 

report. It was the publication of new sub-national population projections that motivated the present work. 

In consequence, changes to the economic projections are not included within the scope of the commission 

and, beyond their use in labour market balancing, the economic projections are not considered further 

within this report. 

 

 

                                                
1
 Mell,D (2012) Long Term Economic and Demographic Projections – Report prepared for the joint planning teams 

of Newcastle City Council and Gateshead Council St.Chad’s College, Durham University 
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1.2. Structure of this report 
 

This report commences by providing a comparison of the 2008 based and 2010 based sub-national 

population projections in Section 2. This focuses mainly on differences in the migration component of 

change over the period from 2010 to 2030. This section also includes a discussion on the differences 

between projections and forecasts. In Section 3, the comparison of projections is extended to include a 

presentation of the labour market balance for 2030 arising from the 2010 based projections where focus is 

given to the in-commuting rates implied by the two sets of projections. Section 4 provides an analysis of 

internal migration patterns as a pre-cursor to the use of a demographic projections model (DPM) to present 

several different sets population projections in Section 5. These projections are essentially variants of the 

2010 based sub-national projections. The variants involve changes to assumptions about future levels of 

internal migration and are intended to reflect policy aims of the two authorities. 

 

As with the original report, this report is largely an account of technical analyses undertaken for the two 

authorities. Unlike the original report, a concluding section, Section 6, has been incorporated within the 

report. This section provides a summary which links together the various sections of the report. It also 

identifies that the two authorities have the capability to build on the technical work reported here and to 

complete the task of developing a preferred set of population projections for inclusion in their joint Core 

Strategy. 

 

 

1.3. Acknowledgements 
 

 

The author gratefully acknowledges the contribution made to the work to members of the planning teams 

from the two councils. Particular thanks are due to Grant Rainey of Gateshead Council and to Peter 

Cockbain of Newcastle-upon-Tyne City Council for their helpful inputs as the work progressed and for 

detailed comments on the draft versions of this report. Thanks are also due to Professor Ian Stone, Director 

of the Policy Research Group at St. Chad’s College, Durham University, who has acted as the Project 

Director for the work reported here. Ian’s counsel, as always, was wise and succinct.  
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2. Sub-national population projections 
 

The ONS publishes population projections at sub-national level for regions, local authority districts and 

other geographies on a biennial cycle. The published projections provide annual mid-year estimates of the 

future population, broken down by gender and quinary age bands, over a twenty-five year period. Each set 

of projections starts from an historic base year: for example, 2008 acts as the base year for the 2008 based 

projections. The base year values in the projection are consistent with the published historic, mid-year 

estimates for that year. Sub-national projections are constrained to be consistent with the corresponding 

national projections. 

 

 

2.1. Comparison of the 2008 and 2010 based sub-national projections 
 

Table 1, below, provides a numerical comparison of the 2008 and 2010 based population projections for the 

two authorities over the period 2010 to 2030. The headline result is that in both authorities the projected 

population for 2030 has been reduced. The reduction is a modest 1.1 thousands in the case of Gateshead 

and a more substantial 16.2 thousands for Newcastle. 

 

 Gateshead Newcastle 

 

2008 

Based 

2010 

Based 

Change 

 

2008 

Based 

2010 

Based 

Change 

 

Population 2010 190.5 191.8 1.3 283.4 282.9 -0.5 

Population 2030 203.2 202.1 -1.1 314.0 297.8 -16.2 

Population Growth 2010-2030 12.7 10.3 -2.4 30.6 14.9 -15.7 

Components of Change 2010-2030 

Births 45.5 46.7 1.2 73.3 71.5 -1.8 

Deaths -37.1 -38.6 -1.5 -47.1 -48.4 -1.3 

Natural Change 8.4 8.1 -0.3 26.3 23.1 -3.2 

Internal Inflow 144.7 140.9 -3.8 356.4 348.1 -8.3 

Internal Outflow -136.2 -136.8 -0.6 -416.4 -400.2 16.2 

Internal Net Flow 8.4 4.0 -4.4 -60.0 -52.1 7.9 

International Inflow 13.9 19.8 5.8 151.9 139.2 -12.7 

International Outflow -18.1 -21.6 -3.5 -87.6 -95.3 -7.8 

International Net Flow -4.1 -1.8 2.3 64.3 43.8 -20.5 

Net Migration 4.3 2.2 -2.1 4.3 -8.2 -12.5 
Source: ONS 

(Values in 000s) 

Table 1: Comparison of 2008 and 2010 based projections 
 

The reduction in the projected 2030 population values arises from two effects. First, there is a difference in 

2010 population values between the two sets of projections. These differ because in the 2008 based 

projections the population for 2010 is a projected value, whilst in the 2010 projections it is an historic mid-

year estimate (MYE). The second effect is the difference in the assumed level of population growth 

between 2010 and 2030. 

 

In Gateshead’s case, these effects act in opposite directions. In the 2010 based projections, the 2010 

population value is 191.8 thousands and is 1.3 thousands higher than the value projected for 2010 in the 

earlier, 2008 based projections. However, the projected growth over 2010 to 2030 in the 2010 based 

projections is, at 10.3 thousands, some 2.4 thousands lower than in the earlier projection. The net effect, 

therefore, is that compared to the 2008 based projections, the later 2010 based projections have reduced 

Gateshead’s 2030 population by 1.1 thousands, from 203.2 thousands to 202.1 thousands. 

 

In Newcastle’s case changes in both the 2010 population value and population growth have acted in the 

same direction to reduce the 2030 population by 16.2 thousands in the 2010 based projection. The vast 

majority of this reduction, some 15.7 thousands is due to the reduction in population growth. Compared to 
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the 2008 projection, Newcastle’s population growth between 2010 and 2030 has reduced by over 50% from 

30.6 to 14.9 thousands. The comparable figure for Gateshead is a reduction of 20% (from 12.7 to 10.3 

thousands). 

 

The components of population change giving rise to population growth over 2010 to 2030 are shown in 

lower part of Table 1. Migration has been separated into internal migration (covering movements to and 

from other local authority areas in the UK) and international migration sources. Each source is shown as 

the total inflow (immigration), outflow (emigration) and net flow over the period 2010 to 2030. 

 

For both authorities, the reduction in population growth in the 2010 based projections is due to a reduction 

in both the main components of change – natural change and net migration. For both authorities a reduction 

in net migration is the main influence on the lower level of projected growth. Here, though, the similarities 

end and the two authorities show some differences in their migration flow patterns. 

 

The observations about the migration flows are presented in a narrative format in Table 2, below. Within 

this table the numbers are in thousands and the flows are over the period 2010 to 2030. 

 

 Internal 

Migration  

International 

Migration  

Overall Migration  Effect on 2030 

population 

2008 

projections  

Inflow exceeds 

outflow, net 

effect is an 

inflow of 8.4 

Outflow exceeds 

inflow, net effect 

is an outflow of 

4.1 

Internal net inflow 

exceeds international 

net outflow, so 

migration causes net 

inflow of 4.3 overall  

 Gateshead 

Change in 

2010 

projections  

Inflow reduces 

and out flow 

increases 

marginally. Net 

effect still an 

inflow but 

reduced in size 

to 4.0 

Inflow increases 

more than outflow. 

Net effect still an 

outflow but 

reduced in size to 

1.8 

Internal net inflow 

still exceeds 

international net 

outflow but to a 

lesser extent – net 

inflow is reduced to 

2.2 

Reduced by 2.1 

2008 

projections  

Outflow exceeds 

inflow, net effect 

is an outflow of 

60.0 

Inflow exceeds 

outflow, net effect 

is an inflow 64.3 

International net 

inflow exceeds 

internal net outflow, 

so migration causes 

net inflow overall of 

4.3 overall 

(coincidentally same 

as for Gateshead) 

 Newcastle 

Change in 

2010 

projections  

Both flows 

reduce, with 

outflow 

reduction being 

greater. Net 

effect is still an 

outflow but  

reduced in size 

to 52.1 

Inflow reduces 

and out flow 

increases. Net 

effect is still an 

inflow but  

reduced in size to 

43.8 

International net 

inflow no longer 

exceeds internal net 

outflow, so migration 

changes to a net 

outflow of 8.2 overall  

Reduced by 

12.5 

 

Table 2: Narrative comparison of migration flows in 2008 and 2010 based projections 
 

Population projections rely heavily on assumptions made about future levels of migration. This topic forms 

a major part of the work underlying this report and is dealt with further in Sections 4 and 5. 
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2.2. Nature of the sub-national population projections 
 

Although they are often treated as such, ONS’ sub-national population projections are not population 

forecasts. As ONS notes
2
 

 

Subnational population projections provide estimates of the future population of 

English regions, local authorities and primary care organisations, assuming a 

continuation of recent local trends in fertility, mortality and migration… They are not 

forecasts and do not attempt to predict the impact that future government or local 

policies, changing economic circumstances or other factors might have on demographic 

behaviour.  

 

The difference between a forecast and a projection is subtle. Both provide estimates of a future value but 

differ in the assumptions on which they are based. A population projection may be based on any relevant  

assumption -for example, that mortality rates will increase by 30% from current levels over the next 10 

years – even if that assumption is unreasonable or unlikely. A forecast eliminates such arbitrary 

assumptions in favour of values that are expected or most likely to occur. In this example, the future 

mortality rates used in producing the projected values would be determined in a more rational way, perhaps 

by being derived from a detailed analysis of historic mortality rates and trends. 

 

There are three main reasons why the sub-national projections are not forecasts. These reasons are listed 

below. The first two introduce relatively minor distortions but the third is, potentially, of major 

significance. 

 

• Both national and sub-national projections are produced using the standard approach but the sub-

national population projections are constrained to be consistent with the national projection. In effect 

this means that when the projected values of a particular age/gender group (say 49 year old females 

in 2021) are added together across all local authorities the total will equate to the nationally projected 

value for that same age/gender group. Some scaling of local authority values is required to meet such 

constraints and this is a first reason why the sub-national projections are not true forecasts. 

 

• ONS publishes the national fertility and mortality rate projections used within the national 

population projection
3
 and uses simple scaling methods to derive corresponding projections for sub-

national areas. Areas in the North East, including Newcastle and Gateshead, have levels of mortality 

and fertility rates which are markedly different from the national picture. Mortality tends to be higher 

whilst fertility is lower. Whilst scaling of the projected national rates provides the requisite increases 

and decreases in overall levels of mortality and fertility, respectively, it is a fairly crude type of 

adjustment. As well as differing in overall levels of fertility and mortality, local areas may also differ 

from the national age profile in terms of the shape of each profile. This is most easily seen in fertility 

profiles where the national picture shows fertility peaks in the 30-34 years age group. In contrast, 

fertility in the North East has tended to peak earlier in the 25-29 years age group demonstrating a 

different shaped profile. Newcastle, with its large student population has a markedly different shaped 

fertility profile when compared against either the region or nationally. The production of projected 

local fertility and mortality profiles by scaling national profiles imposes the shape of the national 

profile at local level. Whilst this is beneficial in that it minimises the degree of scaling required to 

meet the national population constraints, it is a distortion and provides a second reason why the sub-

national projections are not true forecasts. 

 

• Population projections, both at national and sub-national level, are largely based on assumptions of 

recent trends continuing. This is particularly true for the migration where there is a broad assumption 

that the patterns observed over the past 5 years will be continue for the next 25 or so. The September 

                                                
2
 http://www.ons.gov.uk/ons/rel/snpp/sub-national-population-projections/2010-based-projections/stb-2010-based-

snpp.html#tab-Introduction accessed 2 June 2012 
3
 Available through the webpage 

http://www.ons.gov.uk/ons/taxonomy/index.html?nscl=National+Population+Projections 
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2011 draft joint Core Strategy document argues that increased quantity and quality of housing 

provision is required in Newcastle and Gateshead to address ongoing problems of population decline 

through net out-migration. If a policy of increased housing delivery is implemented successfully then 

projections such as the sub-national projections that are based on a continuation of recent patterns of 

local migration will not amount to reasonable forecasts of future population. 

 

To provide insight into how differing assumptions affect population projections, a demographic projections 

model (DPM) has been used to support the current work. The model, which provides projections separately 

for Newcastle and Gateshead, is based on standard demographic modelling methods and has been validated 

for the two authorities against ONS’ 2010 based sub-national projections. Further details about this model 

and its validation are provided in Appendix 1. Population projections created using the DPM are presented 

later in this report. 
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3. Labour Market Balance 
 

Section 4 of the original report presented the labour market balance for both 2010 and 2030. Table 3, 

below, presents the comparable labour market balance for 2030 utilising the 2010 based sub-national 

population projections. 

 

  Residence Origin of Workers 

  
Newcastle and 

Gateshead 

In-

Commuters 
Total 

175 (55%) 146 (45%) 321 (100%) Newcastle and 

Gateshead (78%)      

49      Out-

Commuters (22%)      

224      

Workplace 

Destination of 

Residents 

Total 
(100%)      

 (Values in 000s) 

 

Table 3: Projected Labour Market Balance 2030 using 2010 based projections 
 

The approach adopted in the original report for deriving labour market balances was to assume that rates of 

out-commuting remained unchanged. Whilst this assumption may be open to debate, it eliminates a source 

of variation when deriving the in-commuting rates associated with population projections. It is the change 

in in-commuting rates, both over time and between different projections, that allows an assessment to be 

made of whether the local labour market is becoming more self-contained (when in-commuting rates are 

reducing) or less self-contained (rates increasing). Table 4, below, shows in-commuting rates for the two 

authorities for 2010 and for 2030 using both the 2008 based sub-national projections and the more recent 

2010 based projection. 

 

In Commuting 

Rate  

2010  2030 

(2008 Based)  

2030 

(2010 Based)  

Gateshead  54.4% 

(44.9%)  

55.0%   

(43.7%)  

55.4% 

(45.0%)  

Newcastle 55.8% 

(45.4%)  

52.6% 

(42.1%)  

56.1% 

(45.7%)  

Both Authorities 45.1%  42.7%  45.5%  

(Values in brackets exclude in-commuters from Newcastle or Gateshead
4
) 

 

Table 4: Summary of in-commuting rates from 2008 and 2010 based Labour Market Balances 
 

The original report, which used the 2008 based projections, observed that there was a projected decline in 

the in-commuting rate between 2010 and 2030 and this is shown as the change from 45.1% to 42.7% in the 

bottom row of Table 4. Table 4 also includes the corresponding figures for the two authorities and these 

also show a decline in in-commuting rates between 2010 and 2030 when the population of the latter is 

derived from the 2008 based projections. The original report noted that these increases in self-containment 

arise mainly from two factors: the effects of (i) changes to school leaving and state pension ages and (ii) an 

assumed increase in employment rates from 90% to 94% of the economically active population. Without 

these factors, levels of in-commuting would have risen between 2010 and 2030, rather than fallen. 

 

                                                
4
 For example, the top-left cell of the table shows that for 2010 54.4% of jobs in Gateshead are estimated to be filled 

by workers who lived outside Gateshead and 44.9% of jobs in Gateshead are estimated to be filled by workers who 

live outside both Newcastle and Gateshead.  
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Compared to the 2008 based projections, the 2010 based sub-national population projections reduce the 

level of population growth between 2010 and 2030. In turn, this reduces the level of growth in the 

employed population to the extent that rates of in-commuting would rise rather than fall over the period 

2010 to 2030. The change in the 2030 in-commuting rates between the two sets of projections is much 

more marked in Newcastle reflecting the changes in population growth made in the 2010-based projections. 

 

In absolute terms, levels of in-commuting rise between 2010 and 2030 whichever of the two population 

projections is considered. With the 2008 based projections the estimated number of in-commuters to the 

joint territory of Newcastle and Gateshead increases from 134.7 thousands in 2010 to 136.9 thousands in 

2030. The 2010 based projections increase the level of in-commuting to 145.8 thousands in 2030, a much 

greater level of increase.  
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4. Internal Migration Patterns 
 

In the original report it was noted that there are two main components of population change: natural change 

and net migration. It was also noted that the latter generally shows much greater fluctuation. When net 

migration is broken down into its various flow components it is evident that this fluctuation is largely due 

to international migration flows. 

 

Figure 1, below, shows the pattern of migration inflow to Newcastle over the 9 annual mid-year to mid-

year periods between mid 2001 and mid-2010 for both international migrants and for migrants from the rest 

of the UK. To ease the comparison, both series have been converted to an index value in which the flow for 

the period 2001/02 takes a value of 100. The graph clearly shows that the internal inflow from the rest of 

the UK has been considerably more stable than the international inflow. 
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Source:Derived from ONS migration statistics 

 

Figure 1: Migration Inflows to Newcastle 

 
This observation about the relative stability of the internal flow is also evident in Newcastle’s migration 

outflow and in Gateshead’s inflows and outflows. Further information supporting this assertion is provided 

in Appendix 2. 

 

 

4.1. Spatial Analysis of Internal Migration 
 

The stability evident in internal migration flows continues when the flows to and from different parts of the 

UK are considered. Two-thirds of internal immigration to Gateshead originates from other parts of the 

North East region (including from Newcastle). An almost identical proportion of internal emigration from 

Gateshead is also associated with the North East. The proportions of internal migration to and from 

Newcastle that is associated with other parts of the North East are lower. Just under 40% of internal 

immigration to Newcastle is from the region, whilst emigrants from Newcastle to elsewhere in the North 

East account for around 45% of internal emigrants. These proportions have been remarkably stable in the 

period 2001-2009, as illustrated in Figure 2 which shows the percentage of internal immigration originating 

from other areas of the North East. The picture for the internal outflow is similar. The lower proportions in 

Newcastle are the result of the movement of young people into and out of higher education. Effectively, the  

two universities provide Newcastle with a much broader catchment area as far as internal migration is 

concerned. 
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Figure 2: Proportion of immigration to Gateshead and Newcastle from rest of North East 
 

 

When different areas within the North East are considered there are, again, stable and characteristic 

patterns. Although the inflow and outflow between Gateshead and the rest of the North East are broadly 

balanced, this conceals a more subtle pattern of movement. Over the past decade, Gateshead has, on 

average, gained over 500 persons per annum from Newcastle whilst losing population to County Durham, 

Northumberland and the 3 remaining authorities in Tyne and Wear.  

 

Unlike Gateshead, Newcastle has lost population to the rest of the North East, averaging around 1400 

persons per annum over the past decade. As well as losing population to Gateshead, Newcastle has lost 

nearly 1000 persons per annum to North Tyneside and over 300 persons per annum to Northumberland. 

Some offset of these losses has occurred through modest annual gains averaging just over 400 persons per 

annum mainly from Sunderland, County Durham and Tees Valley. 

 

The average annual migratory flows for the period from mid-2001 to mid-2010 between other parts of the 

North East and the authorities of Gateshead and Newcastle are presented below in Figure 3 and Figure 4, 

respectively. The numerical data underlying the charts are presented in Error! Reference source not 

found.. 
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Figure 3: Average annual migration flows between Gateshead and rest of North East 
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Figure 4: Average annual migration flows between Newcastle and rest of North East 
 

 

For Gateshead, the largest net inflow is associated with Newcastle and the largest net outflows are with 

County Durham (approximately 330 persons per annum) and Northumberland (approximately 120 persons 

per annum). Around half the net outflow to Durham is associated with Derwentside and a further quarter 

with Chester-le-Street. Over half the net outflow to Northumberland is associated with Tynedale.  

 

For Newcastle, the largest net outflows are with, in descending order, North Tyneside, Gateshead and 

Northumberland. Just under half of the Northumberland flow is associated with Castle Morpeth, whilst 

Blyth Valley and Tynedale each account for about one quarter of the net flow with the county. 
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4.2. Age Profiles of Internal Migration 
 

In addition to exhibiting relatively stable geographical characteristics, internal migration flows also exhibit 

characteristic age profiles. Figure 5 and Figure 6, below show the age profiles of internal migration 

associated with Gateshead and Newcastle, respectively and the rest of the UK. The graphs represent an 

annual average profile and are derived from annual data covering the 9 mid-year to mid-year periods 

between mid-2001 and mid-2010. Examination of the data shows that the profiles for individual years vary 

little from the average profile for the period as a whole. 
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Figure 5: Migration profiles for internal migration with Gateshead 
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Figure 6: Migration profiles for internal migration with Newcastle 

 

 

Comparison of the two charts clearly shows the impact of higher education on migration flows affecting 

Newcastle: the flows in the peak age groups are significantly higher than those for Gateshead and occur in 

younger age groups. 

 

The profiles in Figure 5 andFigure 6 relate to migration with the rest of the UK. In the case of Newcastle, 

the UK profiles differ markedly from profiles for more local migration. Migration data between pairs of 
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local authorities is published only for broad age groups rather than the quinary age bands available for 

flows between a local authority and the rest of the UK. Figure 7 and Figure 8 use these broader age groups 

to compare Newcastle’s flow profiles with the UK and the flows with more local areas. The areas chosen as 

being representative of local migration comprise North Tyneside, Gateshead and Northumberland: these 

local authority areas being both adjacent to Newcastle and the areas with highest migration flows to and 

from Newcastle. Again, the profiles are annual averages derived from annual data for the 9 mid-year to 

mid-year periods between mid-2001 and mid-2010. 
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Figure 7: In-migration profiles for Newcastle 
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Figure 8: Out-migration profiles for Newcastle 
 

The local profiles, both inward and outward, peak in the 25-44 years age group and present a markedly 

different shape from the profiles with the UK as a whole. The UK profiles are simply a restatement of the 

more detailed profiles presented previously in Figure 6, where the influence of student movements was 

noted. The profiles for migration with the North East as a whole, which are not shown in the graphs, fall 

between the UK and local profiles and reflect two effects: first, over half of the flows to/from the North 

East occur involve the three local authorities selected as representative of local migration; and, second, the 

influence of higher education on migration flows becomes very noticeable as distances from Newcastle 

increase. 
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For Gateshead, the differences between the UK and local profiles are nowhere near as marked., Figure 9 

and Figure 10 show the UK and local profiles for Gateshead. The areas chosen as being representative of 

local migration with Gateshead comprise Newcastle, Northumberland and County Durham and are the 

three adjacent local authorities with the highest migration flow levels. The Gateshead profiles demonstrate 

a high degree of homogeneity between local migration and internal migration involving the rest of the UK. 

The Gateshead profiles all peak in the 25-44 years age group and are very similar to the local profiles for 

Newcastle. 
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Figure 9: In-migration profiles for Gateshead 
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Figure 10: Out-migration profiles for Gateshead 
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5. Alternative Population Projections 
 

A demographic projections model (DPM) has been used to develop alternative population projections for 

Newcastle and Gateshead. The projections derived from the model are heavily influenced by the 

assumptions adopted about future levels of fertility, mortality and migration. All the alternative projections 

produced using the model are based on broadly the same assumptions used by ONS for fertility, mortality 

and international migration when it produced the 2010 based sub-national projections. Where the 

projections differ is in assumptions about future levels of internal migration. 

 

 

5.1. The link between policy and modelling 
 

The emerging joint Core Strategy
5
 being produced by the two authorities recognises the interaction 

between economic performance and the size of the local population. In its discussion of population, it 

reflects a number of the findings for internal migration set out in the preceding section. In broad terms, the 

strategy aims to maintain and improve the position of the urban core as a key driver of the regional 

economy by addressing historic trends of population loss through out-migration. In particular, the 

document contains strategic objectives to encourage population growth and to improve the housing offer 

with supporting policies intended to avoid the loss of families and the working age population to 

neighbouring authorities. The mechanisms by which these objectives are to be achieved include improving 

choice and value for money in the private housing market. If these policies prove successful, then one 

consequence will be to reduce the reliance on in-commuting in the local labour market and this is a further 

aim of the joint strategy. 

 

These facets of the emerging joint Core Strategy have motivated the inclusion of local migration as an 

element within the DPM. Generally, models such as the DPM include 4 migration flows - representing 

international and internal inflows and outflows. The DPM extends this approach by splitting internal 

migration into local and non-local migration, thereby including 6 migration flows rather than the more 

usual 4. The differences in age profiles between local and non-local migration flows, illustrated in Figures 

Figure 7Figure 8 of Section 4.2 have been incorporated into the model. The full technical details of the 

DPM are provided in Appendix 1. 

 

The DPM, like all such models, relies on a number of input assumptions for factors such as future rates of 

fertility and mortality and future levels of migration. Additional scenarios for the future populations of 

Newcastle and Gateshead have been created by varying the input assumptions in the following way. 

• An initial scenario called the Baseline Scenario was constructed by reproducing the input 

assumptions used by ONS for Newcastle and Gateshead when it produced the 2010 based sub-

national projections. 

• Subsequent scenarios, generically termed Alternative Scenarios, were constructed by retaining all the 

assumptions used in creating the Baseline Scenario except for the assumptions about local internal 

migration. 

 

Reassuringly, the Baseline Scenario contains very similar results to the 2010 based sub-national projections 

and comparison of the two sets of projections has been used to validate the DPM. The results of the 

validation exercise can be found alongside the technical descriptions of the model in Appendix 1. The 

Alternative Scenarios, therefore, effectively represent variants of the 2010 based sub-national projections in 

which changes have been made to levels of internal migration to reflect assumptions about changes in local 

migration trends.  

 

Definition of Local Migration 
 

Although the age profiles of local migration set out in Figures 7 to 10 of Section 4 are based on migration 

flows between Newcastle and Gateshead and specific local authorities, for modelling purposes local 

migration is not defined in strictly spatial terms. Instead, the defining characteristic of local migration is its 

                                                
5
 NewcastleGateshead One Core Strategy – Draft Plan, September 2011 
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age profile. The existence of different age profiles is clearly demonstrated in Figures 7 and 8 in the case of 

Newcastle. Migration to/from any locality, which exhibits this characteristic age profile can be considered 

to be local migration, irrespective of its actual spatial location and distance. This means that in the case of 

Newcastle, for example, local migration could include other places in addition to the three authorities of 

North Tyneside, Gateshead and Northumberland that were used in constructing Figures 7 and 8. By the 

same token, immigration from some localities within these three local authorities could conceivably fall 

outside the definition of local migration if it had a sufficiently different age profile. Generally, there will be 

a close correlation between what is considered as “local” in modelling terms and what would normally be 

considered as “local” in terms of spatial location and distance. The real point of this discussion is that in 

each case the authorities chosen (North Tyneside, Gateshead and Northumberland in the case of Newcastle; 

Newcastle, County Durham and Northumberland in the case of Gateshead), were selected on a pragmatic 

basis as being representative of local migration and simply provided a basis for the age profiles of local 

migration used in the DPM.  

 

The DPM does not represent migratory flows between specific places (such as the flows between 

Newcastle and North Tyneside). Instead, when projecting the population of, for example, Newcastle the 

DPM simply represents the total migration inflows and outflows by source: international, non-local internal 

and local internal. The local inflow into Newcastle need not necessarily originate exclusively from the three 

representative local authorities, it could originate from any locality where the age profile is broadly similar 

to the profile characteristic of local immigration into Newcastle. Section A1.2 of Appendix 1 provides 

further technical discussion related to the definition of local migration and its application within the DPM. 

 

In the Alternative Scenarios, the projected flow levels of local migration have been adjusted to reflect the 

impact of changes in local housing policy. Whilst the flow changes are likely to be distributed mainly 

across the representative local authorities, smaller changes may also occur in flow levels from other 

authorities. It would be reasonable to expect the size of such changes to be inversely related to distance. 

 

 

Use of the DPM by Newcastle and Gateshead 
 

The DPM was developed to assist decision-making within the two local authorities about the population 

projections appropriate for inclusion in their emerging joint Core Strategy. To maximise the effectiveness 

of this process, copies of the DPM have been made available to officers within the two local authorities 

who have been provided with instructions in its use. The outputs of the DPM are detailed projections of the 

population within the two local authorities through to 2030 and these outputs have been linked to labour 

market balance calculations and projected housing requirements within a single modelling framework. 

Officers have also been instructed in how to adjust the local migration flow assumptions to create 

Alternative Scenarios which reflect particular policy goals. Examples of such goals include: maintaining 

the level of in-commuting in 2030 at the level for 2010 in absolute terms; maximising levels of 

housebuilding based on industry and market capacity; and achieving specified reductions in net levels of 

local out-migration. 

 

In consequence, the two authorities have at their disposal a modelling tool which enables them to construct 

population projections which are reflective of the goals within their emerging joint Core Strategy and 

which the two authorities can evaluate against a range of criteria which reflect those same goals. 

 

Section 5.2, below, sets out three different scenarios for future populations of Gateshead and Newcastle: 

the Baseline Scenario and two Alternative Scenarios. These scenarios are not intended to be prescriptive. 

They are simply presented as illustrations of the possibilities available. None of the scenarios has been 

chosen to be the preferred scenario for inclusion in the joint Core Strategy and it would be incorrect even to 

assume that the preferred scenario will be chosen from amongst them. Instead, in the best traditions of 

model supported decision-making, the three scenarios simply represent steps within an iterative process of 

scenario construction and evaluation that will ultimately lead the two authorities to the development of 

their preferred scenario. This process is not yet complete - the preferred growth scenario for both 

authorities will be informed by consultation, and presented in their Submission Draft joint Core Strategy. 
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5.2. Scenarios for future populations of Gateshead and Newcastle 
 

The three population scenarios presented below are illustrative of the types of result that can be produced 

using the DPM and the associated models for labour market balance and housing requirements. For each 

scenario, the population projections are presented in a summary format along with other results, which can 

be used in evaluating the individual scenarios. These additional results include 

• the core population of working age – i.e persons aged between 20 and 64 years, inclusive  

• the level of in-commuting in 2030 derived from the labour market balance 

• the level of housing required to support the population growth, based on an application of projected 

average household sizes up to 2030 

 

The Baseline Scenario broadly reproduces ONS’ 2010 based sub-national projections. The Alternative 

Scenarios are based on this Baseline but adopt differing assumptions about local migration flows. The two 

Alternative Scenarios have been chosen to illustrate how differing assumptions about local migration can 

be constructed to reflect different policy perspectives. 

 

Baseline Scenario 
 

Summaries of the population projections generated by the DPM are shown in Table 5, below, for the 

Baseline Scenario.  

 

 

  2010 2015 2020 2025 2030 

Change 

2010-2030 

Gateshead 191.8 194.7 197.4 200.1 202.3 10.5 

Newcastle 282.9 287.6 290.1 293.3 298.2 15.3 

Both Authorities 474.7 482.3 487.6 493.4 500.5 25.7 
(Units 000s) 

 

Table 5: Mid-Year Population Projections - Baseline Scenario 
 

Appendix 1 contains a comparison of the Baseline Scenario with ONS’2010 sub-national population 

projections which shows that the two sets of projections are very similar. In terms of long term planning, 

the Baseline Scenario and the 2010 based projections can be considered as being practically the same. 

 

The housing requirement associated with this population projection is shown in Table 6, below. The 

methodology used to determine housing requirements is set out in Appendix 3 and, as the appendix notes: 

• the requirements derived by this process are net requirements and do not take account of additions 

required to replace demolitions or those required because of vacant properties 

• the methodology is simple but relatively unsophisticated and a more sophisticated approach would 

involve the use of household representative rates. This recognises that occupancy rates vary for 

different segments of the population and, in particular, that rates decline with age. The two authorities 

have indicated that when finalising their housing requirements they intend to adopt this more 

sophisticated approach. 
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2011-

2015 

2016-

2020 

2021-

2025 

2026-

2030 

Total 

Gateshead 3.1 2.7 2.8 2.1 10.7 

Newcastle 3.4 3.2 3.3 3.4 13.4 

Both Authorities 6.6 5.9 6.1 5.5 24.1 
(Units 000s) 

 

Table 6: Housing Requirements - Baseline Scenario 

 

The housing requirements in the Baseline Scenario are the result of two approximately equal effects: an 

assumed decrease in average household sizes and population growth. The requirement amounts to a net 

addition to the housing stock of around 24,100 dwellings over the 20 years to 2030. Gateshead’s share of 

the requirement is 45%. This is larger than its 41% share of the population growth due to the markedly 

lower occupancy rates that currently exist in Gateshead and which are projected to continue into the future. 

 

The labour market balance for 2030 associated with the Baseline Scenario is almost identical to that set out 

earlier in Section 3 for the 2010 based sub-national population projections. This is unsurprising since the 

scenario largely reproduces the ONS projections. The headline results for in-commuting in 2030 are: 

• an in-commuting level of 145.0 thousands, equating to 

• an in-commuting rate of 45.2%. 

 

Compared to the 2010 labour market balance, the in-commuting rate is virtually unchanged. In absolute 

terms in-commuting grows by just over 10 thousand workers, reflecting projected growth in the size of the 

labour market. 

 

A further criterion of interest to both local authorities is the size of the population of working age. The 

labour supply element the labour market balance reflects projected changes in the population of working 

age. However, it also includes economic factors and, in particular, projected changes in employment and 

economic activity rates. The latter arise from planned changes to school leaving and state pension ages over 

the next 20 years. Therefore, an alternative and simpler measure has been adopted: the population aged 20-

64 years, inclusive and termed the core population of working age.  

 

In the Baseline Scenario, the core population of working age decreases in both authorities over the 20 year 

projection horizon. The decrease is 1.1% in Gateshead but 3.3% in Newcastle. The numerical values are 

shown in Table 7, below. 

 

 

  2010 2015 2020 2025 2030 

Change 

2010-2030 

Gateshead 114.4 114.3 115.0 114.2 113.2 -1.2 

Newcastle 178.1 178.9 175.9 172.2 172.3 -5.8 

Both Authorities 292.5 293.2 291.0 286.4 285.5 -7.0 
 (Units 000s) 

 

Table 7: Core Population of Working Age - Baseline Scenario 
 

 

Alternative Scenario 1 – Maintenance of in-commuting at 2010 levels 
 

Alternative Scenario 1 is based on maintaining the level of in-commuting at 2010 levels in absolute terms 

and is provided as a first illustration of how policy objectives can be considered in terms of the DPM. Note 

that whilst the scenario is based on a specific objective, this has been chosen mainly for illustration. There 

are many other objectives on the theme of future levels of in-commuting that could be chosen. Examples of 

Alternative objectives include: reducing the proportion of employment filled by in-commuters by 2 
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percentage points in 2030 compared to 2010; or restricting the level of in-commuting to no more than 137 

thousands in 2020 and 140 thousands in 2030. 

 

The level of in-commuting in 2010 estimated in the original work was 134.7 thousands (see original report, 

Section 4.1). If in-commuting remains at this level in 2030, and total employment for 2030 in Newcastle 

and Gateshead is projected to be 320.7 thousands, then the balance is 186.0 thousands and this must be 

provided by residents of Newcastle and Gateshead who work in either Newcastle or Gateshead. Using the 

standard assumption that 78.1% of employed residents do not commute to areas outside of Newcastle and 

Gateshead
6
, this implies that the total of employed residents in 2030 will amount to 238.1 thousands and of 

these, 52.1 thousands will out-commute. The labour market balance that follows from this logic is shown in 

Table 8, below. 

 

 

  Residence Origin of Workers 

  
Newcastle and 

Gateshead 

In-

Commuters 
Total 

186.0  134.7  320.7 (100%) Newcastle and 

Gateshead (78.1%)      

52.1      Out-

Commuters (22.1%)      

238.1      

Workplace 

Destination of 

Residents 

Total 
(100%)      

 (Values in 000s) 

 

Table 8: Labour market balance in 2030 with in-commuting held at 2010 levels 

and “standard” out-commuting rates 
 

The employed residents’ figure of 238.1 thousands in 2030 compares to an equivalent value of 224.0 

thousands when either the Baseline Scenario or the 2010 based sub-national projections provide the 2030 

population values. This is a difference in employed residents of about 14,000 or, in overall population 

terms, an increase of about 25,000 persons. This estimate of population increase sets the starting point for 

determining the level of adjustment that needs to be made to local migration within the DPM to create 

Alternative Scenario 1. 

 

Using the same assumptions for future employment and economic activity rates set out in the original 

report, there are a number of different ways in which the local migration flows can be adjusted to achieve 

the target level for employed residents of 238.1 thousands. The chosen method adjusts the net local 

migration flows for the two authorities by 1,620 persons per annum from year 2018/19 onwards and ramps 

up to this level in 25% steps each year starting in 2015/16. The net flow in each year is adjusted by 

applying half the increase to inflows and reducing outflows by the same amount. The flow adjustments are 

applied in a 40:60 ratio between Gateshead and Newcastle, respectively and reflect population size. 

 

When the chosen adjustments are applied to the DPM the projected population across the two authorities in 

2030 is 525.1 thousands and converts to 238.1 thousand employed residents - the target required to 

maintain the 2030 in-commuting value at its 2010 level. Effectively, therefore, the chosen adjustments 

achieve the illustrative objective of maintain in-commuting at its 2010 level. A summary of the projected 

population is provided in Table 9, below.  

                                                
6
 See Appendix 2 of the original report 
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  2010 2015 2020 2025 2030 

Change 

2010-2030 

Gateshead 191.8 194.7 199.8 206.1 212.4 20.5 

Newcastle 282.9 287.6 293.6 302.2 312.8 29.9 

Both Authorities 474.7 482.3 493.4 508.3 525.1 50.4 
(Units: 000s) 

 

Table 9: Mid-Year Population Projections - Alternative Scenario 1 

 

 

The direct effect of the migration adjustment amounts on the population in 2030 is 21,870 persons
7
, but the 

increase in population in 2030 in Alternative Scenario 1 is 24,694 persons when compared to the Baseline 

Scenario. The difference between these numbers (i.e. 2,824) persons arises because of natural change 

effects within the additional migrants. Because this natural change effect needs to be taken into account, a 

small amount of “trial and error” was involved in deriving the adjustment value of 1,620 persons per 

annum. 

 

There are a number of other ways of adjusting the migration flows to achieve the same illustrative 

objective. These other alternatives might include different splits between Newcastle and Gateshead and 

phasing the adjustments over longer or shorter time periods. Assessing these different alternatives will 

generally require consideration of other policy objectives and constraints: for example, the phasing of the 

associated housing requirement can be assessed against industry and market capacity. 

 

The housing requirements associated with this Population Projection are shown in Table 10, below. 

 

 

  

2011-

2015 

2016-

2020 

2021-

2025 

2026-

2030 
Total 

Gateshead           

Baseline 3.1 2.7 2.8 2.1 10.7 

Migration adjustment 0.0 0.9 1.4 1.6 3.9 

Total: Alternative Scenario 1 3.1 3.6 4.2 3.7 14.6 

Newcastle           

Baseline 3.4 3.2 3.3 3.4 13.4 

Migration adjustment 0.0 1.4 2.1 2.2 5.7 

Total: Alternative Scenario 1 3.4 4.6 5.4 5.7 19.1 

Both Authorities           

Total: Alternative Scenario 1 6.6 8.2 9.6 9.3 33.7 
(Units: 000s) 

 

Table 10: Housing Requirements - Alternative Scenario 1 
 

Each Alternative Scenario is a variant of the Baseline Scenario in which adjustments are made to local 

migration flows. The housing requirements associated with Alternative Scenario 1 have, therefore, been 

similarly expressed within the table as a baseline value and the requirements due to the migration flow 

adjustments. A higher occupancy rate and, therefore, a lower housing requirement is assumed for the 

additional population associated with the migration adjustments. Further details about the assumed 

occupancy rates can be found in Appendix 3. 

 

Compared to the Baseline Scenario, Alternative Scenario 1 increases the projected population in 2030 

across the two authorities from 500.5 thousands to 525.1 thousands. In the case of Newcastle, the 

projection in the alternative scenario is 312.8 thousands which is slightly lower than the corresponding 

                                                
7
 12 years at 1,620 persons per annum plus three ramp-up years at 25%, 50% and 75% of this level. 
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value of 314.0 thousands in ONS’ 2008 based projections. This gap narrows if the comparison is 

considered in terms of population growth between 2010 and 2030. For Gateshead, the value projected in 

2030 is considerably higher than both the 2008 based and the 2010 based projections. In Gateshead’s case, 

Alternative Scenario 1 doubles the level of population growth to around twenty thousand persons over 

2010 to 2030. 

 

The increased population also increases the housing requirement from 24.1 thousands in the baseline to 

33.7 thousands in Alternative Scenario 1. The increase splits in a 40:60 proportion between Gateshead and 

Newcastle. This reflects two assumptions: the proportions of the migration adjustments applied to each 

Authority when creating the scenario; and, the use of a common occupancy rate across the two authorities 

for the element of housing requirement associated with migration flow adjustments. 

 

The labour market balance provided the motivation for creating Alternative Scenario 1 through the 

objective of maintaining in-commuting in 2030 at its 2010 level. The labour market balance associated with 

the scenario remains as that set out previously in Table 8. 

 

The core population of working age for Alternative Scenario 1 is provided in Table 11, below. 

 

  2010 2015 2020 2025 2030 Change 

Gateshead 114.4 114.3 116.8 118.6 120.1 5.7 

Newcastle 178.1 178.9 178.5 178.5 182.4 4.3 

Both 

Authorities 292.5 293.2 295.3 297.1 302.5 10.0 
 (Units 000s) 

 

Table 11: Core Population of Working Age - Alternative Scenario 1 

 

In contrast with the Baseline Scenario, the core population of working age increases in both authorities 

over the period. This is to be expected since the scenario was designed around increasing population as a 

means of boosting the number of Newcastle and Gateshead residents who were also employed within the 

two authorities. At first sight, the greater increase shown for Gateshead in the final column of Table 11 may 

seem surprising. It arises because of Newcastle’s much greater reduction in the Baseline Scenario (see 

Table 7). When the 2030 values are compared between the two scenarios, the difference for Gateshead is 

6.9 thousands and 10.1 thousands for Newcastle. This is consistent with the 40:60 split applied to the 

migration adjustments. 

 

 

Alternative Scenario 2 – Reduction of population loss from internal migration 
 

Alternative Scenario 2 directly engages with a key theme of the emerging joint Core Strategy and is aimed 

at reducing the loss of population through internal migration. The analysis presented earlier in Section 4 

indicates a pattern of local migratory flows that has occurred consistently during the past decade. The 

construction of Alternative Scenario 2 builds on this analysis. 

 

The analysis indicates that for Gateshead, the principal population losses have arisen through migration 

flows with Northumberland and County Durham with a compensating gain from Newcastle. For Newcastle 

the principal losses are with Gateshead, North Tyneside and Northumberland. Alternative Scenario 2 is 

based on reducing population losses through local migration and utilises benchmark flows derived from the 

historic flows with these neighbouring authorities. The benchmark flows used to build the scenario are 

shown in Table 12, below. 
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 Inflow Outflow Net Flow 

Gateshead 2902 2824 78 

Newcastle 4041 5878 -1837 
 (Units: Persons pa) 

 

Table 12: Benchmark migration flows for Alternative Scenario 2 
 

Alternative Scenario 2 adjusts the local migration flows so that net migration losses are reduced by 50% of 

the benchmark levels. In Gateshead’s case, the benchmarks show a net gain rather than a loss. Therefore no 

migration adjustments are applied to Gateshead’s migration flows in this scenario. For Newcastle, the 

adjustments reduce overall net migration losses by 918 persons pa, half the net loss indicated by the 

benchmarks. These adjustments are applied in all years from 2018/19 onwards and follow an S-shaped 

ramping profile over the preceding 5 years
8
. The total migration adjustment applied over the period to 2030 

is 13.4 thousands. This equates to a population increase after natural change of nearly 15.1 thousands by 

2030, when compared to the Baseline. By design, all this additional population growth occurs in 

Newcastle. A summary of the projected population in Alternative Scenario 2 is presented in 13, below.  

 

  2010 2015 2020 2025 2030 

Change 

2010-30 

Gateshead 191.8 194.7 197.4 200.1 202.3 10.5 

Newcastle 282.9 287.9 294.4 302.8 313.1 30.2 

Both Authorities 474.7 482.6 491.8 502.9 515.4 40.7 
 (Units: 000s) 

 

Table 13: Mid-Year Population Projections - Alternative Scenario 2 
 

 

There are a number of key points to be made about Alternative Scenario 2. 

 

• Like Alternative Scenario 1, it is an illustrative scenario and provides a further example of how the 

migration adjustments applied to the DPM can be shaped by particular policy goals. The selection of 

the benchmark authorities and the level of reduction applied both appear reasonable but are, in fact, 

arbitrary choices. 

• Although the benchmark flows used to build the scenario are derived from historic flows with 

particular neighbouring authorities, the values derived are just numbers. As noted earlier in the 

discussion of local migration in Section 5.1, the defining characteristic of local migration is its age 

profile and not specific locations. Therefore, Alternative Scenario 2 should not be construed as directly 

or exclusively modifying the migration flows with the particular neighbouring authorities. However, 

because these authorities are amongst those which have the highest migration flows with Newcastle 

and Gateshead, it is inevitable that any impacts on local migration flows due to the housing policies of 

the emerging joint Core Strategy, will include the flows with these authorities. 

• Experimentation with the DPM confirms an expectation that the increase in the 2030 population 

between Alternative Scenario 2 and the Baseline Scenario is directly proportional to the percentage 

applied to the benchmark. Comparing the 2030 projections from Table 13 with the baseline values in 

Table 5,shows a difference of 14.9 thousands. Had the percentage reduction applied to the benchmark 

flows been 100% instead of the 50% used, the difference would have been doubled to 29.8 thousands, 

yielding a projected 2030 population for Newcastle of 328.0 thousands. 

• It would be valid to use a percentage reduction of more than 100% of the benchmark because of the 

way that internal UK migration flows are split between local and non-local sources within the DPM. 

Section A1.2 of Appendix 1 provides the technical arguments and it is sufficient to note here that 

critical considerations centre on the sizes of the migration adjustments. In the present scenario, the 

reduction in net migration loss for Newcastle is based on a 50% reduction in the benchmark, 

equivalent to 918 persons pa. This is applied in broadly equal measures to reducing outflows and 

                                                
8
 The profile used is 10% in 2013/14 followed by 25%, 50%, 75% and 90% in the successive 4 years. 
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increasing inflows, a change of around 460 persons pa in each flow. Provided the level of outflow is 

above this level, then a reduction by this amount will not absurdly reduce it below zero. The historic 

level of local migration outflow from Newcastle has exceeded this threshold of 460 by at least a factor 

of 10. If the benchmark reduction rate was to be quadrupled to 200%, this would increase the 

reduction required in Newcastle’s outflow to around 1940 persons pa. Such a reduction is comfortably 

within the limits indicated by historic data. 

• Although no adjustment is made to Gateshead’s local migration flows within the scenario, in policy 

terms this does not equate to a neutral or “business as usual” stance. If Newcastle pursues housing 

policies that achieve a reduction in local net migration losses, then some of this will impact on the 

losses that occur in the net outflow to Gateshead. Any reduction in Newcastle’s losses to Gateshead 

are a decrease in Gateshead’s gains from Newcastle. Since these gains broadly balance out 

Gateshead’s losses to other local places, a policy neutral stance would see Gateshead moving from a 

broadly balanced position in terms of local migration to one where net losses are incurred. Maintaining 

the broadly balanced position set out in the scenario would therefore require an active policy stance by 

Gateshead. 

 

The projections shown in Table 13 bear some similarity to the 2008 based sub-national population 

projections. For both authorities, the projected population for 2030 shown in the table is just under one 

thousand persons lower than the ONS projection. As a result the labour market balance for 2030 arising 

from Alternative Scenario 2 also bears similarity to the equivalent balance for the 2008 based projection 

presented in Section 4.2 of the original report. This balance for Alternative Scenario 2 is presented in Table 

14, below. 

 

  Residence Origin of Workers 

  
Newcastle and 

Gateshead 
In-Commuters Total 

181.8 (56.7%) 138.9 (43.3%) 320.7 (100%) Newcastle and 

Gateshead (78.1%)      

50.9      Out-

Commuters (21.9%)      

232.7      

Workplace 

Destination of 

Residents 

Total 
(100%)      

 (Values in 000s) 

 

Table 14: Labour Market Balance - Alternative Scenario 2 

 

As no adjustments are made to Gateshead’s migration flows its projections for population, housing 

requirements and the core population of working age are the same as values set out previously for the 

Baseline Scenario. The housing requirements for Alternative Scenario 2 are set out in Table 15, below and 

the projections of the core population of working age follow in Table 16. 
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2011-

2015 

2016-

2020 

2021-

2025 

2026-

2030 
Total 

Gateshead           

Baseline 3.1 2.7 2.8 2.1 10.7 

Migration adjustment 0.0 0.0 0.0 0.0 0.0 

Total: Alternative Scenario 2 3.1 2.7 2.8 2.1 10.7 

Newcastle           

Baseline 3.4 3.2 3.3 3.4 13.4 

Migration adjustment 0.1 1.5 2.0 2.1 5.8 

Total: Alternative Scenario 2 3.6 4.7 5.3 5.6 19.2 

Both Authorities           

Total: Alternative Scenario 2 6.7 7.5 8.1 7.6 29.9 
 (Units: 000s) 

 

Table 15: Housing Requirements - Alternative Scenario 2 

 

Newcastle’s housing requirements are similar to those of Alternative Scenario 1, reflecting the similarity of 

the population projections for Newcastle in the two scenarios. 

 

 

  2010 2015 2020 2025 2030 

Change 

2010-30 

Gateshead 114.4 114.3 115.0 114.2 113.2 -1.2 

Newcastle 178.1 179.1 179.1 178.9 182.6 4.5 

Both Authorities 292.5 293.4 294.1 293.1 295.7 3.2 
 (Units: 000s) 

 

Table 16: Core Population of Working Age - Alternative Scenario 2 
 

Again, the similarity of Newcastle’s population projections in Alternative Scenarios 1 and 2 results in 

similar results being obtained for the core population of working age.  

 

 

5.3. Comparison of Scenarios 
 

Through the present work and the original report five different population scenarios have been considered: 

two scenarios originate with ONS through the 2008 and 2010 based sub-national population projections; 

and three have been created using the DPM. The ONS projections are based on an assumed continuation of 

relatively short term population trends. Differences in the ONS projections arise through differences in the 

historic periods used to establish trends and, particularly in Newcastle’s case, some significant revisions to 

historic data on levels of international migration that affected the 2010 based projections. 

 

Of the three scenarios created by the DPM, for one, the Baseline Scenario, the same assumptions as those 

underlying ONS 2010 based sub-national projections were purposely adopted. As a result, the projections 

of the Baseline Scenario are reasonably similar to the 2010 based projections. The remaining two scenarios 

are variants on the Baseline Scenario and, effectively therefore, are also variants on ONS’ 2010 based 

projections. These variants, Alternative Scenarios 1 and 2, were created by modifying the assumptions 

about internal migration flows. 

 

Many other population scenarios are possible. The descriptions of Alternative Scenarios 1 and 2 have 

provided insights into some of these other possibilities. Further possibilities for using the DPM include 

scenarios based on housebuilding constraints or on objectives for maintaining the size of the core 

population of working age. 
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In numerical terms, the 5 scenarios can be subjected to a large number of different comparisons. The 

original report introduced the labour market balance and levels of in-commuting as means of assessing the 

consistency of economic and demographic projections. In addition this report has added housing 

requirements alongside purely demographic measures such as overall population size and the core 

population of working age. A summary comparison of the 5 scenarios is presented using this range of 

measurements in Table 17, below. 

 

Scenario 2008 SNPP 2010 SNPP Baseline 

Scenario 

Alternative 

Scenario 1 

Alternative 

Scenario 2 

Description The 2008 based 

sub-national 

population 

projection 

produced by 

ONS 

The 2010 based 

sub-national 

population 

projection 

produced by 

ONS 

A scenario 

produced using 

the DPM, 

reflecting the 

assumptions 

underlying 

scenario 2010 

SNPP. Provides 

validation of the 

DPM 

A variant of the 

Baseline 

Scenario which 

adjusts local 

migration flows 

with the aim of 

maintaining in-

commuting 

levels at the 

2010 level. 

Provided for 

illustrative 

purposes. 

A variant of the 

Baseline 

Scenario which 

adjusts local 

migration flows 

by a specified 

amount. 

Provided for 

illustrative 

purposes. 

Population 2030 (000s) 

Gateshead 203.2 202.1 202.3 212.4 202.3 

Newcastle 314.0 297.8 298.2 312.8 313.1 

Population Growth 2010-2030 (000s) 

Gateshead 12.7 10.3 10.5 20.5 10.5 

Newcastle 30.6 14.9 15.3 29.9 30.2 

Change in core population of working age (20-64 years) between 2010 and 2030 (000s) 

Gateshead 0.6 -1.6 -1.2 5.7 -1.2 

Newcastle 8.6 -5.8 -5.8 4.3 4.5 

In-commuting in 2030 (both authorities jointly) 

Rate 42.7% 45.5% 45.2% 42.0% 43.3% 

Level (000s) 136.9 145.8 145.0 134.7 138.9 

Net housing requirements 2010-2030 (000s) 

Newcastle 11.7 10.6 10.7 14.6 10.7 

Gateshead 20.3 13.1 13.4 19.1 19.2 

 

Table 17: Summary Comparison of Population Scenarios 
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6. Conclusion 
 

The commission of this report was prompted by the publication by ONS of the 2010 based sub-national 

population projections. These projections differ from the earlier 2008 based projections on which the 

original report was based. For both Newcastle and Gateshead, the later projections have reduced both the 

projected population in 2030 and the level of population growth over the period from 2010 to 2030. These 

reductions are relatively modest in the case of Gateshead and considerably more substantial for Newcastle. 

 

Section 2, in the first part of this report contains a comparative analysis of the two sets of ONS projections 

and notes that the principal changes between the projections arise because of differences between the 

assumed levels of future migration. Section 2 builds on this by noting that it is the nature of assumptions 

that differentiates population forecasts from population projections. In particular, any projections, such as 

ONS’ trend-based projections, which do not take account of the types of policies contained within the 

emerging joint Core Strategy and their potential impact on future levels of migration, do not amount to 

reasonable forecasts of future population. The first part of the report concludes with Section 3. This section 

updates the labour market balance for 2030 that was incorporated in the original report, by utilising the 

later 2010 based population projections. The reduction in the 2030 population projected in the later 

projections reduces the number of workers living in Newcastle and Gateshead and increases the level of in-

commuting in 2030 from an estimated level of 42.7% to 45.5%. Compared to the estimate of 45.2% in 

2010, the 2010 based projections replace the previous fall in in-commuting rates with a modest increase in 

relative terms, though a more substantial when viewed in absolute numbers. 

 

The main research is represented in Sections 4 and 5. Section 4, presents several analyses of migration 

which highlight that 

• the variability of migration as a component of population change that was noted in the original report 

is mainly due to variability in international migration. Internal migration to and from other parts of 

the UK has exhibited a fairly stable annual pattern over the past decade 

• the proportions of internal immigration and emigration that occur with other areas of the North East 

have also exhibited a fairly stable pattern over the past decade. Although these proportions are lower 

in Newcastle than in Gateshead, reflecting the presence of the two universities, they are still stable 

• when migration with other areas in the North East is considered at a more granular level, further 

stable patterns emerge. Newcastle has significant migration flows to and from North Tyneside, 

Gateshead and Northumberland and has seen a net loss of population to each of these authorities. 

Gateshead has significant flows with Newcastle, County Durham and Northumberland. Gateshead’s 

losses to the latter two are balanced by its gains from Newcastle  

• as well as exhibiting spatial stability, internal migration also shows stable patterns of age 

distribution. The pattern for Gateshead differs from Newcastle, again reflecting the effect of 

movements of students into and out of higher education in the latter 

• for Newcastle, the age profile of internal migration with the UK as a whole is markedly different 

from the age profile with neighbouring authorities. 

 

The conclusion drawn from these analyses is that local migration can be defined in terms of a characteristic 

age profile and has exhibited stable patterns over the past decade. The policies around housing choice and 

quality within the emerging joint Core Strategy are intended to modify these patterns. 

 

The themes of local migration and policy have been brought together technically through the Demographic 

Projections Model (DPM). Technical descriptions of this model, including those describing the validation 

of the model are provided through the Appendices of this report. Section 5, provides three examples of 

population scenarios produced using the DPM and these examples illustrate how different policy themes 

can be accommodated and explored through the model. Section 5 sets the three scenarios alongside ONS’ 

2008 and 2010 based population projections and provides, in Table 17, a summary comparison across a 

range of different measures. Inspection of this comparison highlights that, in broad terms, the projections 

for each authority fall into one of two groups. For convenience, these groups can be labelled as “high” and 

“low”, respectively. Projections in Newcastle’s high group are characterised by a 2030 projection of total 

population in the range 312 to 314 thousands, whilst the low projection has a corresponding projection of 
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around 298 thousands. The equivalents for Gateshead are 212 thousands and 202 to 203 thousands, 

respectively. Projections within the same group tend to be similar when compared in terms of the other 

comparison measures – i.e housing requirements, levels of in-commuting and population of working age. 

Characterisation of the 5 sets of population projections into high and low groups is provided in Table 18, 

below. 

 

 2008 SNPP 2010 SNPP Baseline 

Scenario 

Alternative 

Scenario 1 

Alternative 

Scenario 2 

Gateshead Low Low Low High Low 

Newcastle High Low Low High High 
 

Table 18: Categorisation of the Population Projections 

 

Scenarios containing a high Newcastle projection are associated with a move to greater self-containment in 

the local labour market and, from some perspectives, this is more supportive of economic growth. 

However, a high/high combination such as Alternative Scenario 1 may not be feasible when considered in 

terms of the additional housing required across both local authorities. This serves to highlight that the task 

of producing a preferred set of population projections is not yet complete and that further development of 

both scenarios and evaluation methods may be required.  

 

In taking the work forward, it would be a mistake to assume that a population projection will always fall 

naturally into the high or low group. Some of the similarities between the population projections are by 

deliberate design: the Baseline Scenario sets out to replicate 2010 based sub-national projections; the lack 

of adjustment to Gateshead’s migration flows in Alternative Scenario 2 means the projection from the 

Baseline Scenario is reproduced. Although other similarities are more coincidental, the descriptions of how 

Alternative Scenarios 1 and 2 have been constructed indicate how scenarios falling within or even outside 

the low-to-high ranges might be produced. 

 

The development of a joint Core Strategy is a work in progress for the two authorities. A central task of the 

work is to determine an appropriate and preferred set of population projections which will form the basis of 

each authority’s long term spatial planning. The analyses and technical approaches documented within this 

report have been shown capable of contributing to this central task and are complementary to other 

approaches, including public consultation. The two authorities have the capability and competence to 

continue utilising the DPM to build on the evidence presented in this report and to progress towards their 

preferred population projections. 
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Appendix 1 Demographic Projections Model 
 

Most standard approaches to producing population projections involve the use of cohorts. Generally, these 

are single year age/gender bands. ONS’s implementation of the standard approach uses age last birthday at 

the mid-year time point to define cohorts and the Demographic Projections Model (DPM) adopts the same 

approach. In cohort-based approaches, cohorts grow older, typically in 1 year time steps. For example, the 

cohort of 48 year old females in mid-2020 becomes the cohort of 49 year old females one year later in mid-

2021. The sizes of a cohort at successive time points are related through the estimate of deaths expected 

within the cohort during the intervening mid-year to mid-year period. A similar size adjustment is also 

made for migration into and out of the cohort during this same period. Deaths within a cohort are estimated 

by applying a set of projected age/gender specific mortality rates, whilst migration flows are generally 

determined by applying age-based profiles to the each projected annual migration flow. The final element 

of the approach involves projecting births by applying a set of projected age-specific fertility rates to the 

projected female population of child-bearing age. 

 

The following sub-sections first provide a detailed technical description of the DPM, describing the basic 

structure of the cohorts in Section A1.1 and the modelling of births, deaths and migration in Section A1.2. 

Validation of the DPM is discussed in Section A1.3. The methods used for deriving the additional housing 

requirements associated with population growth and changing occupancy rates are described in Section 

Appendix 2. 

 

A1.1  Basic Model Structure 
 
The DPM utilises single-year age/gender cohorts, based on age in whole years at mid-year time points and 

separately projects the populations of Gateshead and Newcastle. Formally, (a,g,y) denotes the population 

cohort of a local authority with age a and gender g at mid-year y. Age, a, is measured in whole years and 

ranges from 0 to 84, inclusive with a special age category covering persons aged 85 years and over, 

denoted 85+. Gender, g, is either male or female and the mid-year time points, y, range from 2010 to 2030, 

inclusive. 

 

Cohorts change in size between mid-year y and mid-year y+1 through deaths and net migration over the 

intervening period. The following terminology is used 

 

p(a,g,y) The size of cohort (a,g,y) at mid-year y 

d(a,g,y) The number of deaths occurring between mid-years y and y+1 within the 

cohort (a,g,y) 

m(f,a+1,g,y+1) The number of persons who leave cohort (a,g,y) or who join cohort (a+1,g, 

y+1) between mid-years y and y+1 in flow f. 6 flows are modelled and f takes 

values from 1 to 6 with the following codings 

1 international in-migration 

2 international out-migration 

3 internal non-local in-migration 

4 internal non-local out-migration 

5 internal local in-migration 

6 internal local out-migration 

i.e odd-numbered flows represent immigration and even numbered flows 

represent emigration 

n(a,g,y) net migration resulting from the 6 flows noted above, ie. 

 n(a,g,y) = m(1,a,g,y) – m(2,a,g,y) + m(3,a,g,y) - m(4,a,g,y) + 

  m(5,a,g,y) – m(6,a,g,y)  

b(g,y) The number of live births of gender g in the period mid-year y to mid-year 

y+1 

d(nb,g,y) The number of newborn deaths of gender g occurring in the period mid-year y 

to mid-year y+1 

 



 

35 
 

 

In the majority of cases, there is a simple transition from one mid-year to the next given by 

 

 p(a+1,g,y+1) = p(a,g,y) – d(a,g,y) + n(a+1,g,y+1) [Equation 1] 

 

Equation 1 applies to ages a=0,1,…,83, to both genders and to years y=2010, 2011,…,2029. 

 

The 85+ cohorts comprise survivors from both the 84 years and 85+ age cohorts a year earlier, again 

adjusted for the effects migration during the intervening period. The adapted version of Equation 1, 

applying to the 85+ cohorts is 

 

 p(85+,g,y+1) = p(84,g,y) – d(84,g,y) + p(85+,g,y) – d(85+,g,y) + n(85+,g,y+1) [Equation 1A] 

 

Births provide a further adaptation of Equation 1 for cohorts (0,g,y+1) as 

 

 p(0,g,y+1) = b(g,y) – d(nb,g,y) + n(0,g,y+1) [Equation 1B] 

 

The base year population for 2010 has been taken as the “indicative” population estimates published by 

ONS in November 2010. Equations 1, 1A and 1B provide a mechanism for propagating the base year 

population through each successive year to 2030. Such propagation requires values to be specified for the 

change components: i.e.for births b(g,y); deaths d(a,g,y) and d(nb,g,y); and the migration flows n(0,g,y+1) 

and n(a+1,g,y+1). The modelling of these components is dealt with below. 

 

A1.2 Modelling of Births, Deaths and Migration 
 

Births 
 

Births are modelled by applying age-specific fertility rates to the female population of child-bearing age. 

The numbers of births b(y) occurring in the period mid-year y to mid-year y+1 is given by 

 

 b(y) = Σ{p(a-1,female,y) + p(a,female,y)} × ASFR(a,y)/2 [Equation 2] 

 

where ASFR(a,y) denotes the age-specific fertility rate – i.e. the average number of births per woman aged 

a years
9
 between mid-years y and y+1 and the summation is over the ages a ranging from 15 to 46 years. 

The age-specific fertility rates are derived from the nationally projected rates used in the 2010 based 

national population projections. 

 

 ASFR(a,y) = RFF(a) × NASFR(a,y) [Equation 2A] 

 

where NASFR(a,y) is the projected national age-specific fertility rate for women aged a years for the 

period mid-year y to mid-year y+1 and RFF(a) is an age-specific relative fertility factor derived from a 

comparison of historic age-specific fertility rates between England & Wales and the two local authorities. 

The projected national fertility rates are those for England & Wales which were published by ONS 

alongside the 2010 based national population projections. The comparisons with England & Wales show 

that in both authorities fertility levels tend to peak at a slightly earlier age than nationally and that, in 

Newcastle, the overall fertility rate is markedly lower than the national rate. The relative fertility factors 

reflect such differences and assume these relative differences will continue into the future. Comparisons 

were undertaken separately for each authority and different sets of fertility factors were applied to each 

authority when deriving the projections. 

 

                                                
9
 Conventionally, fertility rates are more usually expressed as the number of births per 1000 women, rather than the 

number of births per woman. The rate for a given age (a) is multiplied by the average of the female population with 

ages a-1 and a at the start of the mid-year period. This arises because fertility rates are expressed in terms of the age of 

the mother at the birth event rather than at the start of the mid-year to mid-year period.  
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The numbers of births by gender b(g,y) are determined by applying standard ratios for the proportions of 

male and female births to the overall numbers of births, b(y). The ratios chosen (51.4% and 48.6%) reflect 

the bias towards male births that can be observed in historic statistics. 

 

Deaths 
 

Deaths are modelled in a similar fashion to births. Age-specific mortality rates (ASMRs) are applied to 

each cohort to calculate the number of deaths in the period between mid-year y and mid-year y+1. As with 

the fertility rates, the mortality rates are derived by adjusting the projected national rates to reflect the 

historically higher levels of mortality in Newcastle and Gateshead. A single relative mortality factor has 

been used for each authority rather than the age-specific set of factors used in the case of fertility. The 

relevant relationships are: 

 

 d(a,g,y) = p(a,g,y) × ASMR(a,y) [Equation 3] 

 

 ASMR(a,y) = RMF × NASMR(a,y) [Equation 3a] 

 

where ASMR(a,y) is the age-specific mortality rate applying to persons of age a for the annual period 

starting at mid-year y
10

, NASMR(a,y) is the corresponding national rate for England & Wales published by 

ONS alongside the 2010 based national projections and RMF is a relative mortality factor, with different 

factors applied to Newcastle and Gateshead. 

 

Migration 
 

Migration flows are modelled by applying a migration age profile (MAP) to the assumed level of annual 

flow (AF) in a particular mid-year to mid-year period. The migration age profile identifies the proportion of 

the annual flow that is associated with each age group. Each of the 6 migratory flows (inward and out ward 

for international migration, non-local internal migration and local internal migration) has its own 

characteristic age profile and, reflecting some of the findings reported in Section 4.2, these profiles differ 

between Newcastle and Gateshead. The annual flows which contribute to the net flows, n(a,g,y+1) (where a 

= 0,1,2,…84,85+) specified in Equations 1, 1A and 1B are  

 

 m(f,a,g,y+1) = AF(f,y) ×MAP(f,a) [Equation 4] 

 

where AF(f,y) is the projected size of flow number f in persons between mid-year y and mid-year y+1 and 

MAP(f,a) is the proportion of this flow attributable to persons aged a at the end of the period. 

 

The migration age profiles are, in part, based on work undertaken by the author in 2010 when working for 

NERIP, the regional observatory. The work was undertaken as part of work for the now defunct North East 

Demographic Forum and involved the collection and analysis of detailed and unpublished migration data 

from ONS at regional, sub-regional and local authority levels for various sets of age groups.  

 

In the present work, these data were initially used to construct four age profiles covering inward and 

outward migration internally and internally within the UK. For Gateshead, analysis shows there is little 

difference in the age profiles of local and non-local internal migration and so the two internal migration 

profiles have been applied to both local and non-local components of internal migration. For Newcastle, the 

analysis reported in Figure 7 and Figure 8 of Section 4.2 of the main text shows that local internal 

migration has a very different age profile from non-local internal migration. Therefore, for Newcastle, 

separate age profiles have been produced for these local and non-local components. Like the profiles for 

internal migration as a whole, the age profiles for local migration involving Newcastle were derived from 

historical data. The age profiles for non-local migration were determined as the flow weighted differences 

between the UK and local profiles. 

 

                                                
10

As with fertility, mortality rates are more usually expressed as the number of deaths per 1000 population rather than 

the number of deaths per person. 
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In mathematical terms the age profile for non-local inward migration flows is calculated as: 

 

 MAP(3,a) = [UKFLOW*MAPUK(a) – LOCALFLOW*MAP(5,a)]/(UKFLOW – LOCALFLOW) 

[Equation 5] 

 

where 

 

MAP(3,a) is the proportion of internal non-local inflow occurring in age group a 

MAP(5,a) is the proportion of internal local inflow occurring in age group a 

MAPUK(a) is the proportion of internal (local and non-local) inflow occurring in age group a 

UKFLOW is the historical average annual internal inflow 

LOCALFLOW is the historical average annual local internal inflow. 

 

and a corresponding relationship is used to calculate the age profile of the non-local outflow. 

 

For the two international migration flows, the future annual flow levels are those published for Newcastle 

and Gateshead alongside the 2010 based sub-national population projections. The future annual flows for 

internal migration are discussed below. 

 

Scenario Construction 
 

A number of different population scenarios have been created using the DPM by varying the assumptions 

about future levels of internal migration. In the Baseline Scenario the local and non-local internal flows are, 

in aggregate, made consistent with the internal migration flows for Newcastle and Gateshead published 

alongside ONS’ 2010 based projections. Several Alternative Scenarios have been created by adjusting the 

local migration inflows and outflows whilst retaining the same non-local flows used to create the Baseline 

Scenario. 

 

Details of the local flow adjustments made in each Alternative Scenario are provided in the main body of 

the report. 

 

Local Migration – Baseline Scenario 
 

In the Baseline Scenario, the local migration flows are assumed to be a constant proportion of the projected  

UK internal migration flows. These proportions have been derived from historic data over the 9 years from 

2001/02 to 2009/10 and the local flows are based on flows to all other local authorities in the North East 

except those in Tees Valley. The selection of local authorities is based on the observation that, for 

Newcastle, the age profile of migratory flows with Tees Valley exhibits a different characteristic to the 

local profiles shown in Section 4.2 of the main text. The flow values and proportions are presented in Table 

A1, below. 

 

 Local National Proportion 

Inflow 4.11 6.53 62.9% Gateshead 

Outflow 4.14 6.59 62.8% 

Inflow 5.79 16.90 35.3% Newcastle 

Outflow 7.40 17.78 41.6% 
 Units: 000sPersons per annum 
 

Table A1: Baseline Scenario - local migration flow proportions 

 

The DPM only involves aggregate migration flows into and out of the subject local authority (Newcastle or 

Gateshead). Other than distinguishing local, non-local and international migration, the DPM does not 

represent flows to and from specific places such as individual local authority districts. The specific choice 

of the authorities other than Tees Valley does not provide a definitive statement of what constitutes “local”. 
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In fact, there is a degree of arbitrariness involved in choosing the local flow rates. The DPM produces the 

same results irrespective of which districts are identified as local. The technical reasons for this rely on the 

fact that non-local means all internal UK migration that is not included in local. This is more than a 

statement of the obvious: if the definition of local changes then so too does the definition of non-local, 

including the definition of its age profile
11

. This is a consequence of the way in which these age profiles are 

calculated and illustrated by Equation 5 for the inflow profile. In practical terms, the phenomenon is most 

easily demonstrated by: 

• selecting different values for the proportion from those shown in Table A1 based the historical flows 

of different sets of authorities considered “local” to Newcastle and Gateshead 

• recalculating the non-local age profiles to reflect the changed view of “local” and 

• running the DPM with the revised proportions and age non-local age profiles 

The result is a revised version of the Baseline Scenario in which the projected population values are 

unchanged. Even in the extreme case when all the values in Table A1 are reduced to zero, Both 

Newcastle’s and Gateshead’s projected populations remain completely unchanged. 

 

 

Local and non-local migration: an explanation 
 

The separation of internal migration into local and non-local components is primarily a modelling device 

which allows meaningful adjustment of internal migration flows. The invariance of the Baseline 

Projections to the assumed proportion of migration flows is of no consequence. What matters is the level of 

adjustment that is made to those local flows when creating the Alternative Scenarios. The local flows 

assumed in the Baseline Scenario are simply a hook on which to hang these adjustments. 

 

The chosen districts provide a proxy for those migratory flows which the policies of the emerging joint 

Core Strategy are intended to influence. The effectiveness of those policies will ultimately be measured in 

terms of the changes they make to levels of local migration. In terms of the DPM, these changes translate 

into the adjustments made to local migration flows in the Alternative Scenarios. 

 

In numerical terms, a net migration flow can be adjusted upwards either by increasing the inflow or by 

reducing the outflow or by a combination of the two. Similarly, a net flow can be adjusted downwards by 

reducing the inflow or by increasing the outflow. Experimentation with the DPM shows that, within reason, 

it does not matter which mechanism is used to adjust local net migration. In the main, it is the level of net 

migration that influences the future size and structure of the population and not the precise mechanics of 

how that level is achieved. In consequence, the Alternative Scenarios have been specified by making equal 

and opposite adjustments to the local inflows and outflows assumed in the Baseline Scenario. This is 

intended to reflect that the joint strategy’s housing policies are likely to reduce local emigration and 

increase local immigration simultaneously. 

 

 

A1.3 Model Validation 
 

All population scenarios are based on broadly the same assumptions as the 2010 based sub-national 

population projections in respect of: 

• projected age-specific fertility rates 

• projected age-specific mortality rates 

• annual international migration flows 

In addition, the Baseline Scenario also assumes the same annual internal migration flows as the 2010 based 

projections. 

 

Because the Baseline Scenario shares all the principle assumptions of the 2010 based projections, it is 

reasonable to expect that it will be broadly similar to the ONS projections. Comparison of the two sets of 

                                                
11

 Strictly, this is only relevant for Newcastle, since in Gateshead’s case the age profiles for internal UK migration are  

also directly applied to local  migration. In terms of Equation 5, this yields non-local profile which are also identical to 

the profiles for UK migration. 
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projections provides a means of validating the DPM. If the Baseline Scenario is similar to the ONS 

projections then this provides reasonable assurance that the model is undertaking its calculations in a way 

that closely mimics the ONS calculations and, by implication, that the DPM accurately reflects the 

processes of demographic change that occur in the real world. 

 

Some differences between the Baseline Scenario and the ONS projections are to be expected, since there 

are some methodological differences between the DPM as outlined above and the calculations undertaken 

by ONS. These differences include: 

• the scaling by ONS of local authority projections to be consistent with the national population 

projection 

• the use by ONS of a single annual relative fertility factor rather than a set of age-specific factors to 

adjust national fertility rate projections to local level 

• the methods used to derive the relative fertility rate factors and relative mortality rate factors used in 

the DPM 

• the methods used to derive the migration age profiles employed in the DPM 

• the split of internal migration into local and non-local components with, in the case of Newcastle, 

differing age profiles. 

However, provided these methodological differences are small and only reflect slight differences in the 

way that demographic processes are represented and modelled then they should not cause major differences 

between the two sets of projections. 

 

Because the projections of population in 2030 will provide key assumptions underlying each authority’s 

LDF, focus has been given to comparisons involving this year. The comparisons focus on 3 broad areas 

• overall population levels in 2030 and population growth between 2010 and 2030 

• components of change (births, deaths and migration) between 2010 and 2030 

• populations within broad age groups in 2030 

 

The comparisons are presented in tabular and graph format below. 

 
 
Overall Population in 2030 
 

 Males Females Persons 

Newcastle 

ONS 2010 based projections 149.2 148.6 297.8 

Baseline Scenario 149.7 148.4 298.2 

Gateshead 

ONS 2010 based projections 100.5 101.5 202.1 

Baseline Scenario 101.1 101.2 202.3 
 Sources:ONS, Demographic projections model 
 (Units 000s) 
 

Table A2: Comparison of 2030 population levels 
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FigureA1: Comparison of population growth 2010-2030, Newcastle 
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FigureA2: Comparison of population growth 2010-2030, Gateshead 

 

Components of Change 
 

 Births Deaths Net Migration Overall 

Newcastle 

ONS 2010 based projections 72.8 48.6 -9.3 14.9 

Baseline Scenario 72.0 47.4 -9.3 15.3 

Gateshead 

ONS 2010 based projections 47.3 38.6 2.1 10.8 

Baseline Scenario 47.0 38.6 2.1 10.5 
 Sources:ONS, Demographic projections model 
 (Units: 000s) 
 

Table A3: Components of Change 2010-2030 
 



 

41 
 

Note that the Baseline Scenario’s annual migration flow values are, by design, identical to the values 

incorporated in the ONS’ 2010 based  sub-national projections and therefore the net migration component 

of change will always be identical in the two sets of projections. 

 

Population by Broad Age Group 
 

 0-19 yrs 20-64yrs 65 yrs and 

above 

Newcastle 

ONS 2010 based projections 70.8 172.4 54.4 

Baseline Scenario 71.9 172.3 53.9 

Gateshead 

ONS 2010 based projections 44.3 112.8 44.8 

Baseline Scenario 44.9 113.2 44.2 
 Sources:ONS, Demographic projections model 
 (Units: 000s) 
 

Table A4: Comparison of Population by Broad Age Group, 2030 
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Figure A3: Comparison of population growth 2010-2030 

0-19 yrs age group. both authorities 
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Figure A4: Comparison of population growth 2010-2030 

20-64 yrs age group. both authorities 
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Figure A5: Comparison of population growth 2010-2030 

65 yrs and above age group. both authorities 

 
DPM Validation - Conclusions 
 
The comparisons presented above demonstrate that the DPM is able to reproduce the 2010 based sub-

national projections for both Gateshead and Newcastle reasonably well. Compared to the 2010 based sub-

national population projections, the Baseline Scenario generated by the model yields a population 

projection for 2030 for that is marginally higher in both Newcastle and Gateshead, though across both 

authorities the total margin is less than 1000 persons. The similarity of the shapes of the growth curves, 

both at overall population level and for broad age groups, demonstrates that the detailed demographic 

calculations being performed within the DPM are producing very similar results to the equivalent 

calculations by ONS in producing the sub-national projections. 
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Overall the conclusion to be drawn is that the DPM is sound. Reliability can be placed on its results and, in 

particular, the results presented through the Alternative Scenarios which are generated by modifying the 

assumptions about projected levels of internal migration flows. 
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Appendix 2  Migration Patterns for Newcastle and Gateshead 
 

A2.1 Internal vs International Migration 
 
The co-efficient of variation

12
 is a statistical value which measures the extent to which a series of values 

differs from its mean (i.e. average) level. A series in which all values are identical has a co-efficient of 

variation equal to zero and the value of the co-efficient increases as the series is distributed away from its 

mean. Table A7, below, shows the co-efficient of variation for the each of the four migration flows for 

Newcastle and Gateshead (international/internal inflow/outflow). Values for internal flows are much 

smaller than for the corresponding international flows. This provides a general confirmation that internal 

flows are considerably more stable than international flows as illustrated by Figure 1of the main text for the 

specific case of inflows to Newcastle. 

 

Inflow Outflow 

 International Internal International Internal 

Newcastle 0.209 0.026 0.327 0.065 

Gateshead 0.217 0.032 0.405 0.019 
 Source:Derived from ONS migration statistics 

 

Table A7: Coefficients of variation for annual migratory flows 2001/02-2009/10 

 
 

A2.2 Migration to and from other places in the North East 
 
Table A8 shows the average annual level of migration between the two authorities and other paces with the 

North East. The data are shown in persons pa and are annual averages over the 9 year period from mid-

2001 to mid-2010. Table A9, shows the co-efficients of variation associated with each of the 9-year series 

of inflows and outflows. 

 

 

Newcastle Gateshead 

 Inflow  Outflow Net Flow Inflow Outflow Net Flow 

County Durham 911 847 64 799 1131 -332 

Northumberland 1322 1637 -314 501 622 -121 

Gateshead 1071 1602 -531    

Newcastle    1602 1071 531 

North Tyneside 1648 2639 -991 356 420 -64 

South Tyneside 302 284 18 367 401 -34 

Sunderland 533 391 142 488 497 -9 

Tees Valley 831 621 210 171 158 13 

North East 6619 8021 -1402 4283 4300 -17 
Source:Derived from ONS migration statistics 

 

Table A8: Average annual migration flows for the North East 
 

 

                                                
12

 The coefficient of variation is the ratio of the standard deviation of a series to its mean. 
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Newcastle Gateshead 

 In  Out In Out 

County Durham 0.051 0.111 0.049 0.071 

Northumberland 0.068 0.080 0.067 0.108 

Gateshead 0.054 0.063   

Newcastle   0.063 0.054 

North Tyneside 0.035 0.049 0.063 0.058 

South Tyneside 0.155 0.170 0.084 0.108 

Sunderland 0.078 0.134 0.038 0.097 

Tees Valley 0.175 0.224 0.221 0.109 

North East 0.032 0.049 0.040 0.025 
Source:Derived from ONS migration statistics 

 

Table A8: Co-efficients of variation for migration flows 

 

The co-efficients of variation are relatively low, particularly for the important flows between Newcastle 

and 

• Gateshead 

• Northumberland 

• North Tyneside 

and the flows between Gateshead and 

•  Newcastle 

• County Durham 

• Northumberland 

This indicates that these flows have been relatively stable over the past decade. 
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Appendix 3 Housing Requirements Methodology 
 

The housing requirements reported in Section 5 against each scenario have been determined using the 

following steps. 

1. A set of projected occupancy rates was determined for each local authority based on published sub-

national household projections and sub-national population projections
13

. The projected populations 

were adjusted to take account of the non-household population – persons living in communal 

establishments such as student halls of residence, military barracks and care homes – using data 

derived from the 2001 Census. The projected occupancy rates are shown in Table A5. Intervening 

years were estimated by interpolation 

2. The projected occupancy rates are applied to the population projections of the Baseline Scenario to 

determine a Baseline housing requirement, again taking account of the non-household population.  

3. In each future year, the difference between the population projected in the Baseline Scenario and the 

population projected in an Alternative Scenario is determined. By virtue of its construction, the 

projected population in an Alternative Scenario is always greater than the population in the 

corresponding year of the Baseline Scenario. The occupancy rate assumed for such increments of 

population over the baseline is 2.57 persons/house. This is applied in all future years and in both 

authorities. The rate is based on the occupancy rates and distribution of housing types in the joint 

Strategic Housing Market Assessment undertaken by the two authorities in 2010 and shown in Table 

A6, below. 

4. In each year, the housing requirement from the Baseline Scenario is added to the requirement needed 

in an Alternative Scenario to meet the increased population over the baseline. 

5. For reporting purposes, the requirement in each year is expressed as the difference between the 

requirement in that year and the preceding year. This difference is the net additional households 

formed during the year and equates to the net addition of dwellings to the housing stock required to 

meet the population’s housing needs.  

 

Year Gateshead Newcastle 

2008 2.21 2.28 

2013 2.15 2.26 

2018 2.12 2.23 

2023 2.09 2.19 

2026 2.06 2.18 

2028 2.06 2.17 

2033 2.04 2.15 
(Units: Persons/Dwelling) 

 

Table A5: Occupancy Rates used for Baseline Scenario population 

 

                                                
13

 The 2008 based projections have been used in both cases since sub-national household projections are derived from 

sub-national population projections and, at the time of writing, the 2008 based household projections are those most 

recently available. The household projections are available through the following webpage 

http://www.communities.gov.uk/housing/housingresearch/housingstatistics/housingstatisticsby/householdestimates/  
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Dwelling Type % of New 

Housing 

Occupancy Rate 

(Persons/Dwelling) 

Flat 10% 1.66 

2 Bedroom House 15% 2.03 

3 Bedroom House 35% 2.50 

4 Bedroom House 35% 2.97 

5+Bedroom House 5% 3.63 

All Types 100% 2.57 
Newcastle and Gateshead SHMA (2010)

14
 

 

Table A6: Distribution of Housing Types and Occupancy Rates for New Housing 
 

The higher rate of occupancy used in Step 3 reflects a view that the type of housing provision that will be 

involved in influence local migration trends involves a market that will be expected to show higher 

occupancy rates than for the housing stock in general. 

 

The housing requirements derived by this process are net requirements and do not take account of additions 

required to replace demolitions or those required because of vacant properties. 

 

The use of occupancy rates is a simple but relatively unsophisticated mechanism for to translating 

population projections into housing requirements. A more sophisticated approach involves the use of 

household representative rates. This latter approach recognises that occupancy rates vary for different 

segments of the population and, in particular, that rates decline with age. The two authorities have indicated 

that when finalising their housing requirements they intend to adopt this more sophisticated approach. 
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