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2001

2006

2011

2016

2021

2026

2006-26

2006-26

Married Couple Households

160.2

154.2

148.3

146.4

144.8

142.4

-11.8

-7.7

Cohabiting Couple Households

31.6

39.0

45.8

52.6

57.9

61.8

22.8

58.6

Lone Parent  Households

17.8

19.8

20.8

21.7

22.3

22.8

3.0

14.9

Other 2+ person Adult Households

22.0

23.0

24.5

26.3

27.6

28.2

5.3

22.9

One-person Households

84.0

94.7

106.1

118.7

130.4

140.2

45.5

48.1

Total Households

315.6

330.6

345.5

365.7

382.8

395.4

64.7

19.6

Private Household Population

784.1

796.0

818.9

849.8

874.5

890.7

94.7

11.9

Average Household Size

2.48

2.41

2.37

2.32

2.28

2.25

NA

NA

Total Population

803.3

815.8

839.2

870.5

895.5

912.1

96.3

11.8

Communal Establishment Population

19.2

19.8

20.3

20.7

21.0

21.4

1.6

8.1
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Bracknell Forest

2001

109.7

            

 

61.8

              

 

2.9

                

 

106.8

            

 

43.5

              

 

2.457

2006

109.6

            

 

61.8

              

 

3.0

                

 

106.7

            

 

45.0

              

 

2.368

2011

111.8

            

 

62.8

              

 

3.0

                

 

108.7

            

 

46.9

              

 

2.319

2016

117.4

            

 

65.8

              

 

3.1

                

 

114.3

            

 

50.5

              

 

2.265

2021

123.3

            

 

67.9

3.2

                

 

120.1

            

 

54.1

              

 

2.221

2026

129.6

            

 

69.5

3.3

                

 

126.4

            

 

57.7

              

 

2.189

Reading

2001

144.7

78.2

4.4

140.3

57.9

2.421

2006

149.2

83.2

4.5

144.7

61.9

2.339

2011

154.9

87.8

4.5

150.4

65.6

2.292

2016

160.6

91.6

4.5

156.1

69.6

2.243

2021

165.9

94.5

4.5

161.4

73.0

2.210

2026

171.1

97.2

4.5

166.6

76.3

2.184

Slough

2001

120.6

63.1

0.5

120.0

45.1

2.661

2006

123.6

65.9

0.6

123.0

47.3

2.598

2011

129.2

69.1

0.6

128.6

49.6

2.592

2016

135.9

72.2

0.6

135.2

52.8

2.561

2021

137.5

71.8

0.6

136.9

54.1

2.531

2026

137.3

70.8

0.6

136.7

54.6

2.502

West Berkshire

2001

144.5

79.5

3.1

141.4

57.4

2.462

2006

148.2

80.2

3.2

144.9

60.9

2.381

2011

152.3

80.9

3.3

149.0

63.6

2.343

2016

156.3

81.5

3.4

152.9

66.4

2.301

2021

160.5

81.7

3.5

157.0

69.2

2.268

2026

163.5

81.3

3.6

159.9

71.4

2.241

Windsor & Maidenhead

2001

133.5

70.2

3.9

129.7

54.3

2.390

2006

135.1

69.8

4.0

131.1

55.9

2.345

2011

138.6

71.0

4.1

134.5

57.9

2.324

2016

139.3

71.5

4.1

135.2

59.2

2.283

2021

141.0

72.5

4.2

136.8

61.1

2.240

2026

140.8

72.4

4.2

136.6

62.1

2.202

Wokingham

2001

150.3

83.3

4.4

145.9

57.4

2.542

2006

150.1

82.3

4.6

145.5

59.6

2.442

2011

152.3

82.8

4.8

147.5

61.9

2.385

2016

161.0

87.5

4.9

156.1

67.2

2.323

2021

167.4

90.5

5.1

162.3

71.3

2.274

2026

169.7

90.9

5.3

164.4

73.3

2.244

Berkshire

2001

803.3

436.2

19.2

784.1

315.6

2.484

2006

815.8

443.3

19.8

796.0

330.6

2.407

2011

839.2

454.4

20.3

818.9

345.5

2.370

2016

870.5

470.1

20.7

849.8

365.7

2.324

2021

895.5

478.8

21.0

874.5

382.8

2.284

2026

912.1

482.2

21.4

890.7

395.4

2.253



Data used in the Unitary Authority projections

Base Populations

Total population by age/gender: Office for National Statistics (ONS) MYE: 2001 (September 2003)

Secondary Populations

Total population by age/gender: ONS MYE 1991-2000 (revised September 2004), 2002-06 (revised August 2007), 2007 (August 2008) and 2008 (August 2009)

Fertility Data

2000-02 age-specific birth rates: ONS and GLA

2001-08 total annual births (mid-year to mid-year): ONS

Office for National Statistics (ONS) 2008-based total period fertility rate (TFR) projection for England: 2008-09 to 2030-31

Mortality Data


2001-08 total annual deaths (mid-year to mid-year): ONS

Office for National Statistics (ONS) 2008-based projected deaths and survival rates for England: 2008-09 to 2030-31

Household Data


Annual net new homes: actual from 2001/02 to 2008/09 and forecast completions from 2009/10 until 2025/26: JSPU and UAs. The averages of 2021/26 are used to extend the projections to 2031

Population in communal establishments, marital status and household representative rates: Communities and Local Government (CLG) 2006-based household projections for each UA

Economic Activity Data


Economic activity by age/gender: 2001 Census Standard Tables 

Projection of the UK Labour Force to 2020: ONS Labour Market Trends, January 2006

Data used in the Ward projections

Base Populations

Total population by age/gender: 2001 Census adjusted to mid-2001

Population in communal establishments: 2001 Census adjusted to mid-2001

Fertility Data

2001-08 total births by gender (mid-year to mid-year): ONS

Mortality Data


2001-08 total deaths (mid-year to mid-year): ONS

Office for National Statistics (ONS) 2008-based projected survival rates for England: 2008-31

Migration Data

2001 Census ward level inflows and outflows by age and gender

Household Data


Annual net new homes: actual from 2001/02 to 2008/09 and forecast completions from 2009/10 until 2013/14: JSPU and UAs. The averages of 2009/14, scaled to the forecast annual borough totals, are used to extend the projections to 2026

Households and Average Household Size: 2001 Census adjusted to mid-2001

Unitary Authority Level Methodology

Population Projections

Migration/Mortality

Transition rates are the ratios of the population aged (x+1) in year (y+1) to the population aged x in year y, that is they reflect the combined impacts of mortality and net migration on a cohort aged x over the following year. Annual transition rates by single years of age and gender from the ONS mid-year estimates for the periods 1991-92 to 2000-01 are calculated. The rates run from ages 0=>1 to 83=>84 and 84+=>85+. Rates also show the transitions from births in the previous year to infants aged 0 at mid-year. After 2001 the rates can be calculated for single years from 0=>1 to 88=>89 and 89+=>90+ using subsequent mid-year estimates to 2008. In the projections the average rates for ages 84=>85 to 89+=>90+ are based on the averages for years 2001-02 to 2005-06. For all other (younger) ages the data are drawn from years 1991-92 to 2000-01. 

The annual transition rates at ages below 85 were averaged over two time periods: 1991-2001 and 1996-2001. There were differences between the two sets reflecting, in part, different average levels of development-led migration. The average transition rates for 1996-2001 rates were adjusted for the improvement in survival rates as used in the ONS 2008-based projection for England. They were then used to prepare a ‘Standard’ trend-based projection based on the 2001 mid-year estimate. In this way initial populations aged 1+ by gender were developed.

The average transition rates for 1996-2001 were adjusted by the average difference across all ages and both genders with the 1991-2001 rates. Using these rates produced al ‘Alternate’ trend-based projection. These rates were also adjusted for the improvement in survival rates as used in the ONS 2008-based projection for England.

This methodology means that it is not necessary to either develop age-specific inflow and outflow migration schedules or to adopt the use of a life table or age-specific survival rates in the first stage of the projection.

Fertility

Initial single year age-specific fertility rates (ASFRs) were selected by matching the total period fertility rate (TPFR) in the UA to a TPFR in a London borough in 2006-07 and using previously calculated and smoothed ASFRs for that borough relating to 2000-02. The boroughs used are:

Bracknell Forest


Bexley

Reading



Redbridge

Slough



Newham

West Berkshire


Barking & Dagenham

Windsor & Maidenhead

Greenwich

Wokingham


Inner London as a whole

The selected set of ASFRs was then used in the projection in years 2001-02 to 2007-08 when actual births occurrences were known. The results of the annual fertility calculations using the ASFRs were compared with recorded births and the ASFRs were then scaled to match actual births. The adjusted ASFRs calculated for 2007-08, the last year that actual births were available, were used as the base for all the following projection years. The actual ASFRs used in each year after 2007-08 were adjusted according to the latest ONS projected trend in the England total period fertility rate. This process projected birth totals that were split into males and females according to observed sex ratios annually between 2001-02 and 2007-08 and then survived to age 0 according to the transition rates. In subsequent years the model links the projected 0-year olds to 1-year olds according to the transition rates.

This completed the two initial trend projections to 2031 by single years of age and gender for each district. 

Differences for the Reading projection

All UAs were projected using the same methods with a single exception. Due to the extremely high numbers of students aged 18-20 moving to Reading, many into communal establishments, it was decided to use the actual average numbers of net arrivals by gender at these single years of ages in years 2001-02 to 2007-08 rather than the transition rates. In this way the large arrival flow was divorced from any relationship with the original residents of Reading aged 17-19 and produced much more realistic projections.

Household Projections

Incorporating Development Information 

The model for the household projections at UA level was based on the Communities and Local Government’s (CLG) 2006-based household projections together with the ‘standard’ and ‘alternate’ trend-based population projections and the development data supplied by the JSPU/UAs.

The results of the CLG projection were converted to a model such that when a new population by age/gender was introduced to it the following calculations were made at years 2001, 2006, 2011, 2016, 2021 and 2026:

· At each five-year age group the total population was converted to the household population by taking away the communal establishment population, which had been calculated as being a constant number in each age group up to age 74 or a constant proportion thereafter.

· The household populations at ages 15+ were apportioned into married, widowed, divorced and single statuses in each five-year age group.

· The disaggregated household populations were then multiplied by the household representative rates relating to five household types – married couples (represented by married males), cohabiting couples (represented by males of all marital statuses), lone parent households, one-person households and other all adult multi-person households.

The result was not only a conversion of the trend-based population into households by type but also estimates of the communal establishment population and the average household size. These outputs are used to create the development-based projections starting with the ‘standard’ trend-based population projection. The ratio of the total population to the private household population and the average household size were interpolated for every year between the values for 2001, 2006, 2011, 2016, 2021 and 2026. The 2026 values were also used for 2027 to 2031.

Development information enabled calculations of the additional numbers of occupied household spaces at mid-year. It was assumed that net additions were equivalent to a net increase in households and, therefore, that the implied household space vacancy level at mid-2001 would remain constant throughout the projection. Vacancy is assumed to include all household spaces not used as a primary residence and so includes second homes and holiday accommodation. The annual net additions were added to the number of households at mid-2001, as generated using the CLG household model, to estimate households each year.

Using the annual estimate of households as a starting point, a capacity population can be estimated by multiplying by the average household size and then grossing up the household population to account for the communal establishment population. This part of the process is illustrated in Table 1. The resulting capacity population has no age structure. To create an age structure the capacity total was compared to the totals of the two trend-based projections. A weighted average of the two trend-based figures at each single year of age was created. This new population was introduced to the CLG rates model and revised outputs were checked to confirm that the projected households matched the change in households from the development data. This process is repeated and quickly iterates to the solution – a population by age and gender that matches the development. 
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Communal
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Population

Pop. Ratio

Population

Population

2001

57945

2.421

140289

1.031

4395

144,684

2002

747

58692

2.405

141139

1.031

4408

145,547

2003

574

59266

2.388

141551

1.031

4408

145,958

2004

761

60027

2.372

142388

1.031

4420

146,808

2005

1177

61204

2.356

144180

1.031

4462

148,642

2006

656

61860

2.339

144715

1.031

4464

149,179

2007

637

62497

2.330

145608

1.031

4464

150,072

2008

837

63334

2.320

146952

1.030

4477

151,429

2009

782

64116

2.311

148154

1.030

4485

152,639

2010

734

64850

2.301

149230

1.030

4490

153,719

2011

795

65645

2.292

150432

1.030

4497

154,928

2012

825

66470

2.282

151679

1.030

4501

156,180

2013

789

67259

2.272

152828

1.029

4502

157,331

2014

891

68150

2.263

154193

1.029

4509

158,702

2015

759

68909

2.253

155244

1.029

4506

159,750

2016

684

69593

2.243

156111

1.029

4497

160,609

2017

643

70236

2.237

157092

1.029

4493

161,585

2018

754

70990

2.230

158311

1.028

4495

162,806

2019

686

71676

2.223

159369

1.028

4492

163,861

2020

683

72359

2.217

160412

1.028

4488

164,900

2021

669

73028

2.210

161415

1.028

4483

165,898

2022

717

73745

2.205

162604

1.028

4488

167,093

2023

715

74460

2.200

163782

1.027

4493

168,276

2024

614

75074

2.194

164731

1.027

4491

169,222

2025

613

75687

2.189

165671

1.027

4489

170,160

2026

609

76296

2.184

166595

1.027

4486

171,081

Table 1: Example of Capacity Modelling for Reading


Bold – output direct from CLG household model


Bold Italics – data supplied by JSPU/UA

Labour Force Projections

Once the final population projection was available it was converted to the resident labour force – the economically active residents - by a two-stage process. The base was the 2001 Census rates of economic activity by age groups and gender. These rates were improved annually by reference to the trends at each age group for the UK rates projection published by ONS in 2006. The projected rates were applied to the total population at each age group to create the labour force projection.

Ward Level Methodology 

Setting the Ward Populations for mid-2001

The 2001 Census used the definitions of the wards that came into being in May 2002. The Census ward populations by age and gender were split as between private household populations and communal establishment populations. The private household element was then grossed up at each single year of age so that the sum over all wards matched the 2001 mid-year estimate for each UA, having first subtracted the UA Census communal establishment population. This creates both the overall base population for each ward as well as the communal establishment population, which is assumed to alter throughout the projection period in line with the UA trends at older ages.

Fertility

The age-specific fertility rates for each UA, described previously in the authority-level projections, are assumed to apply to each ward. They are multiplied by the female populations by age in each ward to obtain a first estimate of ward births. However, for 2001-02 to 2007-08 the actual births, by gender, are known for each ward. Therefore it is possible to calculate a ward level fertility adjustment factor, ie the factor needed to scale the UA age-specific fertility rates in order to calculate the actual number of births. These scaling factors are then used in subsequent years to provide a local differential from the UA fertility rates.

Population Growth

Small area population estimates and projections are critically dependent upon good local input data, particularly actual and expected housing developments; therefore, the JSPU has provided annual net housing completions incorporating new build, conversions, changes of use and demolitions. The actual and forecast net completions have been provided by ward for financial years 2001/02 to 2013/14. They are assumed to apply to mid-year periods. These data summed to each UA have been used in the preparation of the projections for the UA as described above. 

The housing data, as provided by the JSPU, does not contain information relating to vacancy rates. The 2001 vacancy levels have been held constant in this model.

Model Processes

The basis of the ward model is to distribute the UA population projection while reflecting all known differences. The key differences are:

· Age structure

· Special populations, particularly students and other communal establishment populations

· Average household size – which is associated with differences in age structure

· Future development levels

The basic annual steps in the model are:

· Age on and survive the starting population by one year using survival rates from the ONS 2008-based projection for England

· Apply UA age-specific fertility rates (with ward adjustments based on years with known births), split the resulting birth totals by gender and survive to the end of the projection year

· Apply out-migration probabilities by age and gender based on the 2001 Census data on outflows from each ward

· Calculate a target population for the ward based upon the assumed number of households (ie 2001 households plus annual development), the average household size and the communal establishment population

· Add sufficient in-migrants using the 2001 Census age/gender profile of migrants to the ward to reach the target population in each ward

· Apply special adjustments, where necessary, to ensue that changes in populations such as students, armed forces and other communal establishment populations are properly accounted 

· Constrain the sum of all ward projections by single years of age and gender to the UA totals for the projection year.

UA and County Results

Table 2 summarises some of the key findings of the UA level projections to 2026. These projections reflect the actual and planned growth in homes up to 2026. 

Overall in Berkshire, the total population is projected to increase in each of the five-year periods from 2001; this is a 109 thousand (13.5%) increase over the 25-year period. The number of households and the population living in private households are both projected to increase, by 80 thousand and 107 thousand respectively, leading to a decline in the average household size from 2.48 in 2001 to 2.25 in 2026. This trend of increasing population and declining average household size is seen in all UAs with the greatest relative population change between 2001 and 2026 being in Reading (18.2%) and the smallest in Windsor & Maidenhead (5.5%). The economically active population of the County is projected to increase by 46 thousand (10.6%) between 2001 and 2026. The economically active population is projected to grow fastest in Reading, by 19 thousand equivalent to 24.3%.

An additional feature of the current projection methodology is that it offers output of households by type for every fifth year at UA level. Table 3 shows the results for the county. The largest group of households are married couples, but the total is declining in common with England as a whole. In Berkshire the increase in cohabiting couples more than makes up for the small decline in married couples between 2001 and 2026. However the second largest household type is one-person households, which are expected to rise to within 2 thousand of the number of married couples. Over 70 per cent of the additional households over the projection period are projected to be one-person households. The fall in married couples is most marked in Windsor & Maidenhead. The rise in cohabitation is projected to be most rapid in Wokingham.  Bracknell Forest sees the fastest rise on one-person households. Reading is projected to have the fastest increase in lone parent households. West Berkshire shows the fastest rise in ‘other’ households.

Table 2: Summary UA and County results, (000s except average household size)

Table 3: Households by Type in Berkshire, (000s)

Output

The following detailed output is available.

UA and County

Population by single years of age (to 90+) and gender for each year 2001 to 2031

Households by type and by five-year age groups, marital status and gender of representative for 2001, 2006, 2011, 2016, 2021 and 2026 

Economically active population by age groups and gender for each year 2001 to 2031

Wards

Population by single years of age (to 90+) and gender for each year 2001 to 2026

Households for each year 2001 to 2026

Comparisons with ONS mid-2008 Estimates 

While the methodology to prepare the estimates and projections relied on the ONS mid-2001 estimates as the base and the changes seen in the estimates between 1991 and 2001, no attempt is made to align the results with ONS estimates since 2001. The following table shows the ONS estimates for 2001 and 2008 and the GLA estimates for 2008. The ONS estimates show growth of 33 thousand in the county since 2001. Growth occurs in all UAs with the greatest changes in West Berkshire, Windsor & Maidenhead and Wokingham. The GLA estimates also show growth in all UAs and are higher than the ONS estimates in Reading and Slough but lower elsewhere. The difference between the ONS and GLA estimates at county level is 7.5 thousand, with ONS higher. The greatest differences at UA level are in Wokingham (6,700) and Windsor & Maidenhead (6,200). ONS has recently issued indicative revised population estimates as part of a consultation on revised estimates of student migration and international migration. Table 4 also shows these indicative figures, which are closer to the GLA estimates in four UAs, but further apart for Wokingham and Windsor & Maidenhead as well as for the county as a whole.

Table 4: Comparison of population estimates for 2008, UAs

The following paragraphs look at the two districts with the extremes of differences between the ONS indicative estimates and the GLA figures: Reading, where the GLA figures are 5.5 thousand higher, and Wokingham, where the ONS figures are 6,800 higher.

In Reading almost 5.400 additional homes have become available in the period 2001-08 and the household projections imply that the average household size has declined from 2.42 to 2.32, therefore in the GLA estimates the household population has risen by 6.700. If the ONS indicative estimate for Reading is correct and the number of households is also correct the implications are that average household size in Reading would have fallen even faster to 2.24.  

For Wokingham the differences appear even more extreme, but in the opposite direction. The increase in homes was 3,700 and the average household size is projected to have declined from 2.54 to 2.42. The household population was estimated by GLA to have increased by 1,900. The ONS indicative estimates imply that average household size would have fallen only marginally to 2.53 if both the estimate and the increase in households were correct.

 Annex A: Commentary on Projection Methodology

The methodology employed by the GLA for the UAs has a number of advantages and some drawbacks. This Annex lists them and discusses the main features.

Advantages

· The model is simple to use in that it does not require detailed knowledge about migration and mortality rates

· Uses known births and deaths data

· Linked to local development 

· Detailed age structure

· Linked to changing propensities of population regarding the communal establishment population at ages over 75, marital status and household formation

· Households by type as well as age, gender and marital status of the representatives

· Different to ONS mid-year estimates and projections for years after 2001

Drawbacks

· Relies heavily on accuracy of 1991 to 2001 ONS mid-year estimates

· Range between ‘standard’ and ‘alternate’ UA trend projection totals may not encompass future capacity based projections 

· With few exceptions, does not use migration and mortality data post mid-2001 and does not directly estimate future annual deaths or net migration, though these are calculated after the main modelling has been completed 

· Does not directly incorporate any known changes in local communal establishment populations

· Does not link size of new homes (ie by numbers of bedrooms) to potential population

· Different to ONS mid-year estimates and projections for years after 2001

The main advantages are that the model is simple to use, as it does not require detailed information about the size and structure of migration flows. Migration data, apart from those based upon the 2001 Census are not totally reliable, particularly information about international flows. Therefore the model does rely heavily upon the accuracy of the ONS mid-year estimates. The ONS estimates used in the model to generate profiles of change have been linked to the Census results at both 1991 and 2001 as well as having excellent inputs as regards births and deaths. The drawback with the ONS estimates is the accuracy of the migration estimates built into them. However as cohort changes between 1991 and 2001 have been ‘anchored’ to the Census results at the end points the resulting annual estimates for each of the intervening non-Census years are as reliable as can be prepared.

A further major advantage is the link to the results of the CLG household projections. These projections use an analysis of the past four censuses to create the projected household representative rates by age, gender and marital status of the representatives as well as for five household types. The modelling that creates the CLG projections is considered to be ‘gold standard’ even if the ONS population projections upon which the CLG’s own household projections are based may be suspect. The link between the CLG structural results and the local development data is a great strength for the GLA model outcomes.

One feature is both a drawback and an advantage – the differences with the ONS estimates and projections since mid-2001. It is an advantage because any inherent faults in the changes in the ONS estimates between mid-2001 and mid-2008 are not being followed – unless they occur in the population aged 85 and over - and therefore do not impact the transition rates used in the GLA model. The ONS estimates since 2001 are contextually different from those between 1991 and 2001 as there is no independent end-point estimate such as the Census to steer a correct path. This can only be established after the results of the 2011 Census have been analysed. Therefore the GLA estimates offer an independent estimate for each UA based on development rather than modelled and estimated migration flows. However, it is still a disadvantage for two reasons. First, differences need to be explained to users and, second, as ONS projections are based on the mid-year estimates, there will be further diversion in the future. It should not be forgotten that local authority finance is to a certain extent based on ONS projections for local authority areas.    

There is one technical drawback to the projections. The two trend-based UA projections may not provide a future range that encloses the capacity based population in all years. This means that when a weighted average is taken to approximate the capacity population one of the weights may be negative. This is not a serious problem as the transition rates used to produce the projections have been created such that they will not produce negative populations for any age groups when weights are applied. Further, as the capacity based populations that fall outside the range are still close to the trend-based range there is little risk of producing projections with deviant age structures.
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