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1. introduction
1.1 Gloucestershire County Council commissioned Cognisant Research to undertake a study to identify the product ratios experienced on new build developments in Gloucestershire. The resultant Pupil Product Ratio Study (PPRS) was published in 2018.
1.2 In 2019, a supplementary report (the PPRS update) was prepared on behalf of a group of development interests using the same methodology as adopted in the PPRS.
1.3 The resultant product ratios identified in these reports are significantly greater than the product ratios identified in any other Local Education Authority (LEA) in the experience of Robert Hitchins Ltd, they are significantly greater than the rates which have previously occurred in Gloucestershire and they are significantly greater than the rates previously adopted by Gloucestershire LEA. In light of this, Robert Hitchins Ltd have commissioned NEMS Market Research to undertake a survey to verify the findings of the latest PPRS update.
1.4 This Study is structured as follows:
· In Section 2, the relevant policy context and guidance for establishing pupil product ratios is outlined;
· In Section 3, the relevant context is set out describing the way in which product ratios have and are predicted to change in Gloucestershire;
· In Section 4, the approach adopted in the PPRS and PPRS update is set out and contrasted with the relevant policy context and guidance;
· In Section 5, the product ratios identified in the PPRS and PPRS update are compared with relevant comparators;
· In Section 6, the methodology of the NEMS Market Research survey is set out;
· In Section 7, the pupil product ratios that arise from the NEMS Market Research survey are presented;

· In Section 8, the results of the NEMS Market Research survey are compared with relevant comparators;

· The conclusions and recommendations of this analysis are then presented in Section 9.

2. policy context and guidance
National Planning Practice Guidance (PPG)
2.1 The PPG (23b-008) identifies that:
“Plans should support the efficient and timely creation, expansion and alteration of high-quality schools. Plans should set out the contributions expected from development. This should include contributions needed for education, based on known pupil yields from all homes where children live, along with other types of infrastructure including affordable housing.

Plan makers and decision makers should consider existing or planned/committed school capacity and whether it is sufficient to accommodate proposed development within the relevant school place planning areas. Developer contributions towards additional capacity may be required and if so this requirement should be set out in the plan. Requirements should include all school phases age 0-19 years, special educational needs (which could involve greater travel distances), and both temporary and permanent needs where relevant (such as school transport costs and temporary school provision before a permanent new school opens).

Plan makers should also consider whether pupils from planned development are likely to attend schools outside of the plan area and whether developer contributions may be required to expand schools outside of the area.

When local authorities forward-fund school places in advance of developer contributions being received, those contributions remain necessary as mitigation for the development.

The Department for Education has published guidance for local education authorities on developer contributions for education.” (emphasis added)
2.2 It is therefore apparent that when preparing Development Plan policies, it is necessary to calculate the pupil yields in all homes (referred to as pupil product ratios in this Study) rather than child yields, including both new developments and the existing dwelling stock, and that these should take account of the schools that pupils access. 
2.3 The PPG (23b-004) confirms that it is not appropriate for LPAs to set out new formulaic approaches in supporting evidence base documents which are not subject to examination. To apply such untested approaches may undermine the deliverability of the Development Plan. 
2.4 Nevertheless, when preparing new Development Plan Documents, it may be appropriate to review pupil product ratios. In so doing, the cumulative viability of policies will need to be tested as set out in the PPG (23b-003).
2.5 The PPRS, PPRS update and the NEMS Market Research survey presented in this Study may therefore be material to the preparation of new Development Plan policies but should not be applied to planning applications in the interim. The existing Development Plan policies and CIL Charging Schedule which have been tested should continue to be used in accordance with national guidance.
2.6 The following Study has therefore been prepared to assist in the preparation of new Development Plan policies. The appropriate guidance is briefly summarised below before proceeding to examine the results of the NEMS Market Research survey.
Securing developer contributions for education

2.7 The Department for Education guidance referred to in the PPG (23b-008) is set out in ‘Securing developer contributions for education’. In paragraph 8, it identifies that pupil product ratios should be based on up-to-date evidence from recent developments.
2.8 Paragraph 3 identifies that pupil migration across planning areas and local authority boundaries should be taken into account.
Gloucestershire School Places Strategy 2018-23 (SPS)
2.9 GCC published the latest School Places Strategy in November 2018. This forecasts the available school capacity across the school place planning areas as required by the PPG (23b-008). 
Local Developer Guide (LDG)
2.10 GCC published an updated LDG in December 2016 which set out the approach to securing developer contributions. In paragraph 102 it correctly identifies that the child product ratios need to be adjusted to take account of children that do not attend LEA schools to provide a pupil product ratio. 
School Capacity Survey

2.11 The Education and Skills Funding Agency published guidance on forecasting pupils numbers in 2019. This advises that pupil forecasting takes account only of the proportion of children that require a mainstream, state-funded school place. It also advises that LEAs take account of local circumstances including the prevailing trend in pupils numbers, the consistency of cohort sizes, birth rates, and the origin of additional pupils. 
3. context

Existing Capacity

3.1 As set out by the Audit Commission in Trading Places; The Supply and Allocation of School Places:

“Value for money in the supply of school places is served by avoiding the twin dangers of too many and too few places. LEAs need to secure a close fit between pupils and places, not just at authority-wide level but also in individual schools. It is unrealistic and probably undesirable to aim for a perfect match at each school; a sensible approach would be to plan for a 95 per cent occupancy rate at schools and accept some variation, say plus or minus 10 per cent, around this target.” (emphasis added)

3.2 In 2009/10
, there were 41,611 primary school pupils in 46,562 state-funded primary places in Gloucestershire which equated to an occupancy rate of only 89.4%. By 2018/19, there were 47,518 pupils in 51,957 places with an occupancy rate of 91.5%. The number of primary school pupils therefore remains below the Audit Commission’s recommended planning target for 95% occupancy although is within the recommended range. At present there is a surplus capacity of 4,439 places which could be occupied at 100% occupancy, or a surplus capacity of 1,841 places before the recommended 95% occupancy rate is reached.
3.3 In terms of state funded secondary and post-16 places
, the number of pupils has reduced from 39,819 in 2009/10 to 38,435 in 2018/19. During this time, the number of places has however increased from 41,832 places to 44,329. As a result, the occupancy rate has changed from 95.2% to 86.7%, moving away from the Audit Commission’s recommended planning target. There are currently 5,894 surplus places which could be occupied with 100% occupancy, or a surplus capacity of 3,678 places which could be occupied before a 95% occupancy rate is reached.
3.4 The statistics are also available separately for secondary and post-16 pupils and places from 2017/18 to 2018/19. At present, there are 32,444 secondary pupils in 36,412 places with an occupancy rate of only 89.1%. This provides for 3,968 surplus places which could be occupied before 100% of places are occupied or 2,147 surplus places which could be occupied with a 95% occupancy rate. In terms of post-16 pupils and places, there are currently 5,991 pupils in 7,917 places which equates to an occupancy rate of only 75.7%, some 9.3% below the lowest end of the recommended range of the Audit Commission.

3.5 In all phases of education, it is therefore apparent that there is currently a significant surplus capacity across Gloucestershire and that the occupancy rates are below the recommended 95% occupancy targets recommended by the Audit Commission. Accordingly, there is a significant surplus capacity in all phases of education to accommodate additional pupils. Indeed, additional post-16 pupils are likely to be necessary for the existing post-16 places to operate efficiently.
3.6 It is also noteworthy that the number of secondary and post-16 pupils has significantly reduced from 2009/10 to 2018/19 during which time a significant number of dwellings have been constructed. This demonstrates that there is no direct relationship between the delivery of new dwellings and the change in pupil numbers. Accordingly, it would be demonstrably incorrect to apply a formulaic approach to new dwellings which assumed that as a matter of course an additional dwelling would increase the number of pupils unless of course it can be demonstrated that the net number of pupils will increase in the total dwelling stock (including new dwellings and the existing stock).
Current and recent product ratios 

3.7 There is an important distinction to be drawn between child product ratios and pupil product ratios. The former reflects the number of children in a household or dwelling including those that do not attend LEA-funded school places
 and the latter includes only those that place a demand on LEA-funded school places. 

3.8 It is also important to note that surveys, such as those undertaken in support of the PPRS and PPRS update and the NEMS Market Research survey, will only receive responses from dwellings that are occupied by a household. The resultant child and pupil product ratios will therefore only reflect households rather than dwellings. It is therefore necessary to adjust the resultant child and pupil product ratios in each household to reflect the child and pupil product ratios in each dwelling, before applying these to dwellings.

3.9 There are therefore four closely related but distinct product ratios, namely the child product ratio per household (CPRh), the child product ratio per dwelling (CPRd), the pupil product ratio per household (PPRh) and the pupil product ratio per dwelling (PPRd). It is the pupil product ratio per dwelling which should be used when calculating pupil yields in accordance with the approach recommended in the School Capacity Survey.

3.10 The product ratios that apply across the total dwelling stock or total number of households is likely to be different to the product ratios that apply to the net change in the dwelling stock or the net change in the number of households. For example, there are currently 16.3 primary pupils and 13.2 secondary and post-16 pupils for every 100 dwellings across Gloucestershire. However, in the most recent five-year period, the net change in pupils compared to the net change in dwellings has given rise to a net change product ratio of 23.3 primary pupils and 1.7 secondary and post-16 pupils for every additional 100 dwellings across Gloucestershire. The product ratios across the entire stock are denoted as CPRh, CPRd, PPRh and PPRd’s and the net change product ratios (i.e. the net additional children/pupils per net additional 100 households/dwellings) are denoted as ΔCPRh, ΔCPRd, ΔPPRh and ΔPPRd’s. These net change pupil product ratios reflect the net changes in the dwelling stock, such as that which arises from the delivery of new dwellings.
3.11 The fact that the number of net additional secondary and post-16 pupils is lower for every net additional 100 dwellings (ΔPPRd) than it is currently across the entire dwelling stock (PPRd), is explained by the fact that the average number of secondary and post-16 pupils per dwelling has reduced across the entire dwelling stock. Similarly, the average number of primary pupils has increased across the entire dwelling stock. 
3.12 The recent and current number of pupils, children, households and dwellings in Gloucestershire are set out in Table 3.1 and the CPRh, CPRd, PPRh and PPRd’s across the entire stock are calculated on this basis. The annual net changes (ΔCPRh, ΔCPRd, ΔPPRh and ΔPPRd’s) are then calculated in Table 3.2. 
3.13 It should be noted that all of the product ratios set out in this report reflect the average number of pupils/children for every 100 households/dwellings.
3.14 The pupil product ratios that reflect the net changes (ΔPPRd) in Table 3.2 are those which should have been applied in the recent past to net changes across the entire dwelling stock. However, it should be noted that the net change in pupil product ratios will reflect both the changes in the number of pupils in new build dwellings and the changes in the number of pupils in the existing dwelling stock. It is generally accepted that new build dwellings will accommodate a greater number of pupils, including as a result of younger families seeking new homes with sufficient space to accommodate additional children. As a corollary, the number of pupils in the existing dwelling stock will generally reduce, including as a result of established households remaining in their existing dwellings once any children have left home. Assuming that the pupil product ratios experienced in new build dwellings are different to those in the existing dwelling stock, it will therefore be appropriate to apply differential product ratios in each, namely the net change pupil product ratio for new dwellings (ΔPPRdnew) and the net change pupil product ratio for existing dwellings (ΔPPRdexisting). When these product ratios are applied to the respective components of the housing stock this will provide for the net change pupil product ratio for all dwellings (ΔPPRd).

3.15 The ΔPPRd’s that are presented in Table 3.2 provide the parameters to determine whether the ΔPPRdnew’s identified by any survey require a complementary ΔPPRdexisting to be applied.
3.16 Based on the average ΔPPRd in Table 3.2, it would be expected that as a result of 100 new dwellings, the change within the existing stock and the new dwellings would be somewhere between +5.3 and +40.1 net additional primary pupils and between -24.2 and +13.4 net additional secondary and post-16 pupils. 
Table 3.1 – recent and current product ratios across the total dwelling stock and total number of households
	
	Phase
	2009/
10
	2010/
11
	2011/
12
	2012/
13
	2013/
14
	2014/
15
	2015/
16
	2016/
17
	2017/
18
	2018/
19

	Pupils
 (thousands)
	Pre-school
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	Primary
	41.6
	41.7
	42.0
	42.7
	43.8
	44.5
	45.6
	46.6
	47.3
	47.5

	
	Secondary
	39.8
	39.7
	39.2
	38.7
	38.2
	37.9
	37.7
	37.7
	31.8
	32.4

	
	Post-16
	
	
	
	
	
	
	
	
	6.2
	6.0

	Children
 (thousands)
	Pre-school
	33.0
	33.5
	34.1
	34.3
	34.7
	34.8
	35.1
	34.8
	34.6
	34.1

	
	Primary
	45.1
	44.9
	45.3
	45.9
	47.2
	48.4
	49.6
	51.0
	51.9
	52.5

	
	Secondary
	36.2
	35.8
	35.5
	35.0
	34.4
	34.1
	33.9
	33.9
	34.4
	35.3

	
	Post-16
	15.3
	15.6
	15.4
	15.1
	15.0
	15.0
	15.0
	14.9
	14.5
	14.1

	Households
 (thousands)
	250.8
	253.9
	255.9
	257.8
	260.3
	262.8
	265.1
	267.4
	269.8
	272.7

	Dwellings
 (thousands)
	267.3
	268.9
	271.1
	273.4
	276.1
	278.9
	281.8
	284.6
	288.2
	292.0

	Children per household (CPRh)
	Pre-school
	13.2
	13.2
	13.3
	13.3
	13.3
	13.2
	13.2
	13.0
	12.8
	12.5

	
	Primary
	18.0
	17.7
	17.7
	17.8
	18.1
	18.4
	18.7
	19.1
	19.2
	19.2

	
	Secondary
	14.5
	14.1
	13.9
	13.6
	13.2
	13.0
	12.8
	12.7
	12.7
	13.0

	
	Post-16
	6.1
	6.1
	6.0
	5.9
	5.8
	5.7
	5.7
	5.6
	5.4
	5.2

	Children per dwelling (CPRd)
	Pre-school
	12.3
	12.5
	12.6
	12.5
	12.5
	12.5
	12.5
	12.2
	12.0
	11.7

	
	Primary
	16.9
	16.7
	16.7
	16.8
	17.1
	17.3
	17.6
	17.9
	18.0
	18.0

	
	Secondary
	13.6
	13.3
	13.1
	12.8
	12.4
	12.2
	12.0
	11.9
	11.9
	12.1

	
	Post-16
	5.7
	5.8
	5.7
	5.5
	5.4
	5.4
	5.3
	5.2
	5.0
	4.8

	Pupils per household (PPRh)
	Pre-school
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	Primary
	16.6
	16.4
	16.4
	16.6
	16.8
	16.9
	17.2
	17.4
	17.5
	17.4

	
	Secondary
	15.9
	15.6
	15.3
	15.0
	14.7
	14.4
	14.2
	14.1
	11.8
	11.9

	
	Post-16
	-
	-
	-
	-
	-
	-
	-
	-
	2.3
	2.2

	Pupils per dwellings (PPRd)
	Pre-school
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	Primary
	15.6
	15.5
	15.5
	15.6
	15.9
	16.0
	16.2
	16.4
	16.4
	16.3

	
	Secondary
	14.9
	14.8
	14.4
	14.1
	13.8
	13.6
	13.4
	13.2
	11.0
	11.1

	
	Post-16
	-
	-
	-
	-
	-
	-
	-
	-
	2.1
	2.1


Table 3.2 – annual changes in recent and current product ratios

	
	Phase
	2009/10
-10/11
	2010/11
-11/12
	2011/12
-12/13
	2012/13
-13/14
	2013/14
-14/15
	2014/15
-15/16
	2015/16-16/17
	2016/17
-17/18
	2017/18-18/19

	Pupils
	Pre-school
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	Primary
	96
	313
	698
	1,082
	700
	1,107
	1,023
	684
	204

	
	Secondary
	-132
	-519
	-497
	-503
	-300
	-211
	50
	208
	691

	
	Post-16
	
	
	
	
	
	
	
	
	-171

	Children
	Pre-school
	518
	535
	209
	379
	158
	306
	-348
	-149
	-468

	
	Primary
	-271
	456
	637
	1,267
	1,163
	1,219
	1,416
	875
	589

	
	Secondary
	-430
	-350
	-424
	-664
	-254
	-203
	-22
	485
	941

	
	Post-16
	305
	-143
	-344
	-50
	-67
	57
	-144
	-363
	-388

	Households
	3,084
	2,020
	1,872
	2,514
	2,548
	2,283
	2,289
	2,436
	2,863

	Dwellings
	1,649
	2,142
	2,326
	2,696
	2,832
	2,822
	2,821
	3,577
	3,874

	Children per household (ΔCPRh)
	Pre-school
	16.8
	26.5
	11.2
	15.1
	6.2
	13.4
	-15.2
	-6.1
	-16.3

	
	Primary
	-8.8
	22.6
	34.0
	50.4
	45.6
	53.4
	61.9
	35.9
	20.6

	
	Secondary
	-13.9
	-17.3
	-22.6
	-26.4
	-10.0
	-8.9
	-1.0
	19.9
	32.9

	
	Post-16
	9.9
	-7.1
	-18.4
	-2.0
	-2.6
	2.5
	-6.3
	-14.9
	-13.6

	Children per dwelling (ΔCPRd)
	Pre-school
	31.4
	25.0
	9.0
	14.1
	5.6
	10.8
	-12.3
	-4.2
	-12.1

	
	Primary
	-16.4
	21.3
	27.4
	47.0
	41.1
	43.2
	50.2
	24.5
	15.2

	
	Secondary
	-26.1
	-16.3
	-18.2
	-24.6
	-9.0
	-7.2
	-0.8
	13.6
	24.3

	
	Post-16
	18.5
	-6.7
	-14.8
	-1.9
	-2.4
	2.0
	-5.1
	-10.1
	-10.0

	Pupils per household (ΔPPRh)
	Pre-school
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	Primary
	3.1
	15.5
	37.3
	43.0
	27.5
	48.5
	44.7
	28.1
	7.1

	
	Secondary
	-4.3
	-25.7
	-26.5
	-20.0
	-11.8
	-9.2
	2.2
	8.5
	24.1

	
	Post-16
	
	
	
	
	
	
	
	
	-6.0

	Pupils per dwellings (ΔPPRd)
	Pre-school
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	Primary
	5.8
	14.6
	30.0
	40.1
	24.7
	39.2
	36.3
	19.1
	5.3

	
	Secondary
	-8.0
	-24.2
	-21.4
	-18.7
	-10.6
	-7.5
	1.8
	5.8
	17.8

	
	Post-16
	
	
	
	
	
	
	
	
	-4.4


Previous estimates of product ratios by the County Council
3.17 As identified in the previous tables, it is possible to identify the net product ratios (ΔPPRd) which reflect the changes that have actually arisen in Gloucestershire. By comparing these with the ratios previously identified by the County Council and applied to the change in the net dwelling stock (ΔPPRd), it is possible to reflect upon the accuracy of previous assessments.

3.18 The County Council input to the respective Infrastructure Delivery Plans (IDPs) prepared in support of the now adopted Development Plans of the Districts. The Stroud Local Plan, the Gloucester, Cheltenham and Tewkesbury Joint Core Strategy (JCS) and the Forest of Dean Site Allocations Plan were all informed by the modelling of the County Council of 2014 and each was prepared on the basis that there would be a net additional 7.5 pre-school attendees, 27.8 primary school pupils, 13.9 secondary school pupils and 4.8 post-16 pupils for every net additional 100 dwellings.

3.19 In the intervening period, 2014-19, the number of resident pre-school aged children in Gloucestershire has actually reduced from 34,650 to 34,149, and so the positive pre-school pupil product ratio assumed to apply to the net change in dwellings in the IDPs was demonstrably incorrect. In this period, an average of 23.3 additional primary pupils and 1.7 additional secondary pupils and post-16 pupils have actually arisen for every net additional 100 dwellings. Each of these is significantly less than that the respective net change product ratios of 27.8, 13.9 and 4.8 assumed by the County Council in the IDPs. It is therefore apparent that the pupil product ratios assumed in the IDPs for each of these phases of education was significantly greater than that which has actually occurred.
3.20 The County Council then updated the LDG in 2016 which suggested that there would be between 7 and 8.1 additional pre-school attendees for every net additional 100 houses and 2.2 additional pre-school attendees for every  additional 100 flats. The LDG also suggested that there would be between 27 and 28 additional primary pupils in every net  additional 100 dwellings and 2.7 in every net additional 100 flats, and between 14 and 17 additional secondary and post-16 pupils for every net additional 100 houses and 0.5 in every net additional 100 flats.

3.21 In the intervening period, 2016-19, the number of resident pre-school aged children
 has reduced from 35,114 to 34,149 in Gloucestershire notwithstanding that there have been a net additional 10,272 dwellings constructed in this period. Accordingly, the positive pre-school product ratio adopted in the LDG was once again incorrect. In this period, there have also actually been an additional 18.6 primary pupils and 7.6 secondary and post-16 pupils for every net  additional 100 dwellings. As flats comprise a relatively small proportion of the completions achieved, it is reasonable to conclude that the pupil product ratio assumed by the County Council in the LDG once again over-estimated the number of pupils that has arisen in each new dwelling subsequently. 
3.22 The County Council then prepared the SPS in 2018 and this suggested that there would be an additional 23 to 26 pre-school aged children in every net additional 100 dwellings. Similarly, the County Council provided district-wide rates in support of the Cotswold IDP which suggested that there would be an additional 13.8 pre-school attendees for every net additional 100 dwellings
. However, in the year 2018/19, the number of pre-school aged children reduced in Gloucestershire from 34,617 to 34,149. Therefore, as with the LDG and the SPS, the product ratios for pre-school aged children previously assumed by the County Council in both of these documents are demonstrably incorrect.
3.23 The SPS also suggested that there would be an additional 37 to 42 primary aged children, 19 to 21 secondary aged children and 1 post-16 aged child for every net additional 100 dwellings and the Cotswold IDP suggested that there would be an additional 30 primary pupils, 16.5 secondary pupils and 5.5 post-16 pupils. In the year 2018/19 there were actually 5.3 additional primary pupils, 17.8 additional secondary aged pupils and 4.4 fewer post-16 pupils for every net additional 100 dwellings
. Therefore, once again, the net change product ratios previously assumed by the County Council were incorrect and significantly over-estimated the number of primary pupils and post-16 pupils per dwelling that has arisen subsequently. The identified pupil product ratios for secondary pupils in these two documents does however broadly reflect that which has occurred.
3.24 The respective ratios of the County Council and those that have actually occurred are set out in Table 3.4 below.

Table 3.4 – a comparison of the product ratios previously assumed by the County Council with those which have actually occurred

	
	2013/14-2018/19
	2015/16-2018/19
	2017/18-2018/19

	
	Stroud, JCS, Forest of Dean IDP
	ΔCPRh that has actually occurred
	ΔPPRd that has actually occurred
	LDG
	ΔCPRh that has actually occurred
	ΔPPRd that has actually occurred
	SPS
	Cotswold IDP
	ΔCPRh that has actually occurred
	ΔPPRd that has actually occurred

	Net change that has actually occurred in…

	Households
	
	12,419
	
	
	7,588
	
	
	
	2,863
	

	Dwellings
	
	
	15,926
	
	
	10,272
	
	
	
	3,874

	Pre-school children
	
	-501
	
	
	-965
	
	
	
	-468
	

	Primary pupils
	
	
	3,718
	
	
	1,911
	
	
	
	204

	Secondary pupils
	
	
	267
	
	
	778
	
	
	
	691

	Post-16 pupils
	
	
	
	
	
	
	
	
	
	-171

	Comparison of product ratios

	Pre-school
	7.5
	-4.0
	
	7 to 8.1
	-12.7
	
	23 to 26
	13.8
	-16.3
	

	Primary
	27.8
	
	23.3
	27 to 28
	
	18.6
	37 to 42
	30
	
	5.3

	Secondary
	13.9
	
	1.7
	14 to 17
	
	7.6
	19 to 21
	16.5
	
	17.8

	Post-16
	4.8
	
	
	
	
	
	1
	5.5
	
	-4.4


3.25 In summary, every previous estimate of the net change pupil product ratios identified by the County Council has significantly over-estimated the total change in the number of pupils that has actually occurred. This is also true for every phase of education with the sole exception of the most recent assessments which assumed that there would be either an additional 16.5 or 19 to 21 secondary pupils in every net additional 100 dwellings as compared to the 17.8 which have actually arisen. This casts significant doubt on the methodology previously adopted by the County Council when applying such ratios
.
3.26 As a result of the application of these product ratios which have not come to fruition, it is likely that the County Council will have sought and received financial contributions towards education that were not required
. 

Future trends

3.27 All of the preceding analysis assesses the product ratios that have applied in the recent past. However, as occurs across much of England, the population profile has been and continues to age in Gloucestershire. As a result, it would be expected that the product ratios and net change product ratios will reduce into the future as there are fewer children per head of population and there are an increasing proportion of smaller, older households.
3.28 This is borne out by the latest official population projections indicate that whilst at present there is a CPRh of 50.0 children per 100 total households
 across Gloucestershire, this is expected to reduce to an average of 46.5 by 2031
. This assumes that the number of children will increase by 4,918 in 31,134 additional households which equates to a ΔCPRh of 15.8 children per in every net additional 100 households. 
4. the pprs and pprs update
4.1 The PPRS and PPRS update have been informed through primary research gathered from surveys. This approach is to be supported and accords with the relevant guidance. However, the resultant pupil product ratios have not been prepared in accordance with the relevant guidance in a number of regards as set out below. The NEMS Market Research survey however provides the necessary information to address these omissions.
Rates for all homes where children live

4.2 In Section 3 of both the PPRS and PPRS update the child product ratios that have been calculated from the respective surveys are set out. These provide the average net change in the number of children resident in a household in a new dwelling (ΔCPRhnew). No analysis is undertaken of the net change child product ratios which apply in the existing dwelling stock (ΔCPRhexisting). This means that if for example, children move from the existing dwelling stock to new build homes, the increases in the new build homes are accounted for in the PPRS and PPRS update without the corresponding decreases in the existing dwelling stock being taken into account. This therefore provides only a partial picture of the change in the number of resident children that could place a demand on school places.

4.3 The resultant net change child product ratios for households in new dwellings (ΔCPRhnew) cannot be applied in isolation of the corresponding child product ratios for households in the existing dwelling stock (ΔCPRhexisting) as this would give rise to misleading results as is evident from the preceding analysis. In order to identify the product ratios for all homes where children live as required by the PPG (23b-008) it is therefore necessary to either identify complementary rates for households in new dwellings and those in the existing dwelling stock and/or to control the ratios to a sum to the ratios across the entire dwelling stock. This has not been undertaken in the PPRS or PPRS update and accordingly the ratios identified in these documents cannot be applied in isolation as is evident from the preceding analysis.
4.4 It is impractical to survey every household in Gloucestershire to identify the differential rates that apply in households in new dwellings as compared to the existing dwelling stock. Therefore, it is necessary to identify a complementary net change pupil product ratio for existing dwellings (ΔPPRdexisting) that in combination with the net change pupil product ratio for new dwellings (ΔPPRdnew) aligns with the total net change pupil product ratio (ΔPPRd). This essential step is either missing from or beyond the scope of the published PPRS and PPRS update.

Occupancy Rates

4.5 The PPRS and PPRS update have processed survey returns where these have been received and has sought to weight the results accordingly. However, these documents do not make any allowance for the fact that no returns will have been received from unoccupied dwellings.
4.6 The Development Plans across Gloucestershire all assume that a certain proportion of new dwellings will not be permanently occupied by households
. The respective vacancy rates assumed in the Development Plans are as follows: 4.8% in Cheltenham, 9.3% in Cotswold, 4.3% in Forest of Dean, 3.8% in Gloucester, 4.0% in Stroud and 2.4% in Tewkesbury. As can be seen from Table 3.1, there are currently 272,687 households in 292,034 dwellings across Gloucestershire which provides for an average vacancy rate of 6.6%.
4.7 It is therefore necessary to take account of the fact that a proportion of homes will be vacant as assumed in the Development Plans, before applying the product ratios which reflect the average number of children/pupils in households. This would have the effect of reducing the product ratios identified in the PPRS and PPRS update by the percentages identified in the preceding paragraph.

Pupil product ratios

4.8 In Section 4 of the PPRS and PPRS update ‘pupil product ratios’ are identified. These documents state that these ‘pupil product ratios’ have been calculated based on the phase of education the child would attend including those in independent schooling or home educated. Accordingly, these ‘pupil product ratios’ sum to the child product ratios identified in Section 3 of the documents. 
4.9 The use of the term ‘pupil product ratios’ is something of a misnomer, as they reflect the number of children per household rather than the number of pupils. These are therefore referred to as child product ratios throughout the remainder of this report.

4.10 The term pupil product ratios is commonly used to refer to the number of pupils that would be expected in a household or dwelling
, in accordance with the approach identified in the adopted Local Developer Guide which states:

“The PPR reflects the full expected child yield, but is reduced to take account of various factors such as: the take-up of local places (at nursery level this reflects the take-up of funded childcare); the proportion of children not educated within LEA schools; Sixth Form staying-on rates.”

4.11 Similarly, the School Capacity Survey requires that pupil product ratios are used rather than the child product ratios which have been identified in the PPRS and PPRS update.

4.12 The PPRS and PPRS update do not provide the necessary evidence to calculate the pupil product ratios as they do not identify the proportion of children that do not attend LEA-funded schools. In the absence of this information, the additional demand placed on school places cannot be calculated and so it has been necessary to commission the NEMS Market Research survey.
4.13 The NEMS Market Research survey addresses this omission and identifies the average number of pupils resident in households in a new dwelling (ΔPPRhnew) rather than the average number of children in such households (ΔCPRhnew). It is then a simple exercise to convert this to the number of pupils per dwelling (ΔPPRdnew) based on the known occupancy rates. This allows the number of net additional pupils in new dwellings to be calculated. 
Pupils new to local schools
4.14 The product ratios identified in the PPRS and PPRS update are applied to new dwellings by the County Council. This assumes that the entirety of the additional pupils
 are new to local schools. This assumption does not reflect reality or accord with the School Capacity Survey.

4.15 A proportion of pupils within a new development will inevitably have moved from within the locality and will not change school as a result of the move. No account is taken of this within the PPRS update and as such the County Council not only assume that every child resident within a new build development will attend an LEA-funded school, they will also all change schools. 

4.16 This omission is again addressed in the NEMS Market Research survey which records the moves between schools. From the resulting information, the number of pupils additional to the local school population can be calculated within new build dwellings and also further along the housing chain as required by the School Capacity Survey.

5. outputs of the PPRS and PPRS update
5.1 The PPRS and PPRS update both identify the net additional children in households resident in a new dwelling (ΔCPRhnew) rather than the net additional pupils per net additional dwelling (ΔPPRdnew). The NEMS Market Research survey has been designed to address these omissions and identify the ΔPPRdnew which is required to establish any additional demand for new school places which may arise as a result of new dwellings. From this, the complementary rate that applies to existing dwellings (ΔPPRdexisting) can also be calculated to determine the total net change in the number of pupils (ΔPPRd) as a result of new development.
Outputs
5.2 The PPRS update identifies a ΔCPRhnew which indicates that there are an average of 102 children in every 100 households resident in a new dwelling. Of these, 30 are of pre-school age, 41 of primary school age, 20 of secondary school age and 11 of post-16 age. These are applied by the County Council without a complementary rate being applied to the existing dwelling stock and so the ΔCPRhnew are applied as though they are ΔCPRh’s. It is therefore appropriate to compare the ΔCPRhnew of the PPRS update with ΔCPRh’s.
Comparison with recent history

5.3 The ΔCPRhnew of the PPRS update is applied as a ΔCPRh. This compares with the annual changes in ΔCPRh’s over the previous 9 years as identified in Table 3.1 of between 5.4 and 58.5 for all children aged 17 or less, between 13.2 fewer and 14.8 more pre-school aged children per household, between 4.4 and 68.9 additional primary school aged children, between 37.9 fewer and 40.2 more secondary school aged children, and between 22.0 fewer and 3.6 more post-16 aged children. The pre-school and post-16 ΔCPRh’s applied by the County Council based on the ΔCPRhnew of the PPRS update are therefore entirely out-of-keeping with the net annual changes in the ΔCPRh’s which have actually occurred in Gloucestershire in at least the last 9 years. This is presented graphically in Figure 5.1 and tabulated in Table 5.1.

Table 5.1 - ΔCPRh applied by the County Council compared with the ΔCPRh which has occurred in the last 9 years

	 
	Lowest annual ΔCPRh experienced since 2009/10
	Greatest annual ΔCPRh experienced since 2009/10
	Average ΔCPRh identified in the PPRS update

	Pre-school 
	-16.3
	26.5
	30

	Primary 
	-8.8
	61.9
	41


	Secondary 
	-26.4
	32.9
	20

	Post-16 
	-18.4
	9.9
	11

	All ages 
	4.0
	60.4
	102


Figure 5.1 – ΔCPRh applied by the County Council compared with the ΔCPRh which has occurred in the last 9 years
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5.4 It is therefore evident that the ΔCPRh applied by the County Council is different to the total ΔCPRh which has actually occurred in recent years for all ages, pre-school ages and post-16 ages. This again casts doubt upon the methodology applied by the County Council.
5.5 The CPRh applied by the County Council which reflects the average number of children per household in a new dwelling has also been applied to a number of recent planning applications by the County Council to calculate the average number of pupils per dwelling. The CPRh applied by the County Council is therefore contrasted with the PPRd which have actually occurred over the preceding 9 years in Tables 5.2 and Figure 5.2 below.

Table 5.2 - CPRh applied by the County Council compared with the PPRd which has occurred in the last 9 years

	 
	Lowest annual PPRd experienced since 2009/10
	Greatest annual PPRd experienced since 2009/11
	Average CPRh identified in the PPRS update

	Primary PPRd
	5.3
	40.1
	41

	Secondary and post-16 PPRd
	-24.2
	13.4
	31

	All ages PPRd
	-9.6
	38
	72


Figure 5.2 – CPRh applied by the County Council compared with the PPRd which has occurred in the last 9 years
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5.6 The application of a CPRh to calculate the average number of pupils per dwelling is clearly inappropriate as the CPRh does not reflect either the number of pupils or the number of dwellings. Unsurprisingly, as demonstrated in the preceding Figures, the CPRh does not provide a reasonable indicator of the PPRd and the application of the CPRh’s significantly over-estimates the number of pupils that arise from net changes in the dwelling stock.
Comparison with expected future trends

5.7 As identified in Section 3, as a result of the ageing population it is expected that the product ratios will reduce in the future and this is supported by the official projections
.

5.8 However, as illustrated in Figures 5.1 and 5.2, the County Council conversely applies net change product ratios that are greater than those which have occurred in the recent past. 

5.9 The official household and population projections provide the basis for the housing requirements of Development Plans under the former NPPF and the current NPPF. These have been used to inform the housing requirements, affordable housing needs, and tenure and house size mixes across Gloucestershire within the respective Development Plans. As they are integral to the Development Plans any departure from these would infer that some policies within the Development Plans are out-of-date.

5.10 The official projections identify the net change in the number of households and the net change in the number of children in Gloucestershire, and so it is possible to calculate the ΔCPRh that is expected in the future and assumed in the adopted Development Plans. These ΔCPRh’s are set out in Table 5.3. 

Table 5.3 – ΔCPRh’s of the official projections 
	 
	2012 based projections
	2014 based projections
	2016 based projections
	2018 based projections

	 
	2019
	2031
	Change
	2019
	2031
	Change
	2019
	2031
	Change
	2019
	2031
	Change

	Households (thousands)
	275.0
	303.6
	28.5
	275.6
	305.6
	30.0
	271.5
	297.8
	26.4
	272.7
	303.8
	31.1

	Pre-school aged children (thousands)
	35.2
	34.6
	-0.6
	34.8
	35.4
	0.6
	34.7
	34.7
	0.0
	34.2
	33.9
	-0.3

	Primary aged children (thousands)
	50.9
	52.0
	1.1
	51.6
	53.3
	1.7
	52.5
	52.5
	0.0
	52.7
	50.5
	-2.2

	Secondary aged children (thousands)
	34.4
	39.0
	4.6
	34.8
	39.1
	4.3
	35.2
	39.5
	4.3
	35.4
	39.7
	4.3

	Post-16 aged children (thousands)
	13.6
	15.9
	2.4
	13.9
	16.2
	2.4
	14.0
	16.7
	2.8
	14.1
	17.2
	3.1

	Pre-school ΔCPRh
	
	
	-2.2
	
	
	2.1
	
	
	0.1
	
	
	-0.9

	Primary ΔCPRh
	
	
	3.9
	
	
	5.6
	
	
	0.0
	
	
	-7.0

	Secondary ΔCPRh
	
	
	16.3
	
	
	14.4
	
	
	16.4
	
	
	13.7

	Post-16 ΔCPRh
	
	
	8.3
	
	
	7.9
	
	
	10.5
	
	
	10.0

	Total ΔCPRh
	
	
	26.3
	
	
	30.0
	
	
	27.1
	
	
	15.8


5.11 It is therefore evident that every set of recent household projections, including those upon which each of the Development Plans are based, identify that the CPRh’s that apply to the net change in households will be between 15.8 and 30.0 children per 100 households, as compared to the existing ratio of between 49.9 children per 100 households
. By any measure, it is predicted that net additional households will experience a lower CPRh than that which currently exists, contrary to the position identified in the PPRS of 102 children per 100 households. 

5.12 In order to accord with the evidence base of the respective Development Plans it would therefore be necessary to assume that the average CPRh reduces in the period 2019-31. To do otherwise, as arises from the PPRS update, would render policies of the respective Development Plan’s out-of-date, including for example size-mix policies
, affordable housing policies
 and the housing requirement itself
.
5.13 To illustrate the extent of the discrepancy it is useful to consider the number of pupils that would arise by 2031 according to the approach of the County Council with the number identified by the official projections. 
5.14 The 2018 based high migration variant household projections provide the best proxy of the now adopted housing requirements across Gloucestershire. They indicate that there would be 34,558 additional households in Gloucestershire across the period 2019-31. Applying the respective vacancy rates of the Development Plans would indicate that there would be 36,356 additional dwellings in this period. On this basis, the 2018 based high migration variant population projections identify that in the period 2019-31 there would be an additional 6,736 children resident in Gloucestershire. 

5.15 The residual minimum housing requirement across Gloucestershire to 2031
 is for 36,165 dwellings, broadly consistent with the 36,356 indicated by the 2018 based high migration variant household projections. This would suggest that the residual housing requirement would be expected to accommodate approximately 6,750 additional children in Gloucestershire. 
5.16 By contrast if the CPRh of the PPRS update is applied to the number of dwellings required to meet the minimum housing requirements in each District by 2031
 this would indicate that there will be an additional 36,888 children in Gloucestershire in the same period. As the County Council apply this CPRh as if it is a PPRd, the County Council would require 36,888 school places to be secured through planning obligations towards additional school places to accommodate less than 7,000 children.
Comparison with the adopted CIL Charging Schedules
5.17 The CIL Charging Schedules across Gloucestershire have been informed by product ratios provided by the County Council and examined on this basis. These are compared with the child product ratios identified in the PPRS update in Table 5.4 below.
Table 5.4 – comparison of the PPRd applied by the County Council with the product ratios examined in the Development Plans (rounded to the nearest 0.1)

	Phase of education
	Examined in the Development Plan/s of
	PPRS update



	
	Forest of Dean and Stroud
	Gloucester, Cheltenham and Tewkesbury
	Cotswold
	

	Pre-school
	7.5
	2.0 to 7.5
	13.8
	30

	Primary school
	27.8
	2.8 to 27.8
	30
	41

	Secondary school
	13.9
	0.3 to 13.9
	16.5
	20

	Post-16
	4.8
	0.5 to 4.8
	5.5
	11

	Total
	53.9
	5.5 to 53.9
	65.8
	102


5.18 It is therefore also apparent that the child product ratios identified in the PPRS update which are applied as pupil product ratios by the County Council are significantly greater than the product ratios which have been examined within the adopted CIL Charging Schedules. 

Comparison with the rates in other LEAs

5.19 It would be expected that child and pupil product ratios would be broadly consistent across the country, but particularly so in neighbouring LEAs. The child and pupil product ratios identified by neighbouring LEAs therefore provide a useful benchmark for assessing the rates assumed in Gloucestershire.
5.20 The respective rates per dwelling have been gathered for all of the LEAs (or LPAs
) that neighbour Gloucestershire and are compared with those identified in the PPRS update in Table 5.5 below.

Table 5.5 – comparison of the CPRh of the PPRS update with the child/pupil product ratios per dwelling of neighbouring LEAs

	
	Pupil product ratios
	Child product ratios

	Phase of education
	Herefordshire
	Worcestershire
	Stratford-on-Avon
	Swindon
	Wiltshire
	South Gloucestershire
	West Oxfordshire
	Vale of White Horse
	PPRS update

	Pre-school
	No information available
	11
	5
	4 to 9
	13
	No information available
	8
	7
	30

	Primary school
	
	35
	25
	12 to 23
	31
	
	33
	29
	41

	Secondary school
	
	24
	18
	7 to 11
	22
	
	22
	22
	20

	Post-16
	
	
	4
	2
	
	
	3
	3
	11

	Total
	
	70
	53
	25 to 45
	66
	
	66
	61
	102


5.21 It is therefore apparent that the child product ratios identified in the PPRS update are also significantly greater than the child or pupil product ratios identified in any neighbouring LEA.

Summary

5.22 As can be seen from the preceding analysis, the child product ratios for households in new dwellings (ΔCPRhnew) identified in the PPRS update (of 102 children for every 100 households in new dwellings) that are applied as pupil product ratios for the net change in dwellings (ΔPPRd) by the County Council are significantly greater than the net change child or pupil product ratios:

· that have occurred in recent years in Gloucestershire;

· that are expected to occur in Gloucestershire in the future;

· identified by the household projections which have informed the respective Development Plans;

· examined in support of the adopted CIL Charging Schedules in Gloucestershire; or
· applied in any neighbouring LEA (or LPA).
5.23 Accordingly, by any measure, the product ratios applied by the County Council do not appear to be realistic. Furthermore, the PPRS update does not identify the required pupil product ratios which are necessary to calculate the additional demand on existing educational facilities.

5.24 As such, it has been necessary to commission the NEMS Market Research survey to identify the appropriate PPRd’s to be applied in Gloucestershire.
6. methodology of the nems market research survey
6.1 The NEMS Market Research survey has been designed to record both the average number of pupils resident in a household within a new build dwelling and the number of these that are new to local educational facilities as required by the School Capacity Survey. These are respectively referred to as the total pupil product ratio (PPRhnew) and the additional pupil product ratio (ΔPPRhnew).

6.2 Pegasus Group has identified developments within Gloucestershire that had either achieved at least 100 completions in the years leading up to 1st April 2019 or were expected to have done so in 2019/20 according to the latest trajectories of the District Councils within Gloucestershire
.

6.3 The current addresses within each of these sites was obtained from partners of Ordnance Survey. These were filtered to remove any obvious commercial addresses. A total of 7,430 potential residential new build properties remained. A hard copy survey was sent to each of these addresses providing the opportunity to provide freepost returns or to complete an online survey. A total of 815 responses were received, which represents 11% of the properties surveyed
. 

6.4 The data was processed by NEMS Market Research, a UK-based market research company specialising in such research. A small number of responses were imputed where the respondent had answered questions positively but not recorded the corresponding negative responses. A total of 5 respondents did not provide sufficient information to be able to impute the returns and accordingly these are excluded from the following findings. However, all of the remaining responses are included in the following results, including two households that recorded that they had 11 and 30 pupils respectively. These responses are likely to be erroneous but are included as it is not possible to confirm this. If these are indeed erroneous returns, then the resultant findings will be over-inflated.
6.5 As set out in section 2.6 of the PPRS update, ideally the responses would exactly reflect the overall make-up of the developments surveyed. However, as with the PPRS update, the NEMS Research survey does not exactly align with the make-up of the developments. It is therefore necessary to weight the returns appropriately. As has been undertaken in the PPRS update it is clearly appropriate to weight the returns according to the number of bedrooms in dwellings given the significant variation between the number of pupils likely to arise in a 1 bedroom dwelling as compared to a 4+ bedroom dwelling. This variation is evident from Table 6.1 below. 
Table 6.1 – unweighted net change pupil product ratios per household by the number of bedrooms

	
	Total pupil product ratio (PPRhnew)
	Additional pupil product ratio (ΔPPRhnew)

	1
	0.0
	0.0

	2
	30.1
	7.3

	3
	48.4
	13.5

	4+
	87.0
	27.4


6.6 Similarly, Table 6.2 demonstrates the significant variation between the pupil product ratios in dwellings of different tenures. 
Table 6.2 – unweighted net change pupil product ratios per household by tenure

	
	Total pupil product ratio (PPRhnew)
	Additional pupil product ratio (ΔPPRhnew)

	Affordable (either shared ownership or rented from a housing association or registered provider)
	97.4
	22.8

	Market (either owned or privately rented)
	55.6
	17.7


6.7 Based on this analysis, it is considered appropriate to weight the results taking account of tenure to adjust to the under-representation of responses from affordable homes. This has not been undertaken in the PPRS update notwithstanding the fact that as set out in Table 15a of the PPRS update the child product ratio varies significantly depending upon tenure.

6.8 The proportion of different sized dwellings on these developments by bedroom size and tenure is compared with the proportion of responses in Table 6.3 below. From this the appropriate weighting is calculated
.
Table 6.3 – dwellings on surveyed developments, responses received and weighting

	Tenure
	Bedrooms
	Responses received
	Dwellings on developments surveyed
	Weighting

	Affordable

	1
	1.8%
	4.5%
	2.5

	
	2
	6.1%
	13.0%
	2.1

	
	3
	4.5%
	6.8%
	1.5

	
	4+
	1.5%
	1.9%
	1.3

	Market
	1
	1.0%
	1.8%
	1.8

	
	2
	9.0%
	14.2%
	1.6

	
	3
	33.1%
	31.8%
	1.0

	
	4+
	42.9%
	26.0%
	0.6


6.9 Unlike the PPRS, the PPRS update also weights the results based on the proportion of homes in each of the surveyed sites. Given that the responses received broadly reflect the number of dwellings surveyed, this is considered unnecessary. It also has the effect of amplifying the effect of low response rates and reducing the effect of more representative response rates
.

7. OUTPUTS of the nems market research survey 

7.1 The mean, standard deviation and 95% confidence intervals of the results of the NEMS Market Research survey are presented in Table 7.1 below using both the weighted and unweighted data.
Table 7.1 – descriptive PPRh statistics

	7.2 
	Total pupil product ratio (PPRhnew)
	Additional pupil product ratio (ΔPPRhnew)

	
	Unweighted
	Weighted
	Unweighted
	Weighted

	Mean pupil product ratio
	61.5
	55.9
	18.4
	15.8

	95% confidence interval
	±11.0
	±9.3
	±5.6
	±4.6


7.3 These descriptive statistics identify that on average every 100 households in a new dwelling would be expected to accommodate 55.9 pupils but that only 15.8 of these would be additional to the local school population. The confidence intervals also indicate that there is a 95% chance that the average total number of pupils per household will be in the range of 46.6 to 65.2, and that the average additional number of pupils per household will be in the range of 11.3 to 20.4.
7.4 These pupil product ratios are broken down by the phase of schooling in Table 7.2 below. This provides the appropriate pupil product ratios to be used when determining the average number of additional pupils in each household occupying a new build dwelling.

Table 7.2 – PPRh’s
	7.5 
	Total pupil product ratio (PPRhnew)
	Additional pupil product ratio (ΔPPRhnew)

	
	Unweighted
	Weighted
	Unweighted
	Weighted

	Pre-school attendees
	23.3
	21.9
	8.9
	7.3

	Primary school pupils
	23.0
	20.8
	5.6
	4.6

	Secondary school pupils
	12.2
	10.5
	1.0
	1.0

	Post-16 pupils
	3.0
	2.7
	0.7
	0.7

	Total
	61.5
	55.9
	16.2
	13.7


7.6 According to the NEMS Market Research survey it would therefore be expected that every 100 households in a new dwelling would accommodate on average 21.9 pre-school attendees, 20.8 primary pupils, 10.5 secondary pupils and 2.7 post-16 pupils. Of these, only 7.3 pre-school attendees would require a new childcare place, and only 4.6 primary pupils, 1.0 secondary pupils and 0.7 post-16 pupils would require a new school place
.
7.7 The number of pupils in 100 dwellings will be lower owing to the fact that a proportion of dwellings are not occupied by a household. Applying the assumed occupancy rates of each District Council, the weighted pupil product ratios for 100 dwellings (rather than 100 households) are set out in Table 7.3 below.

Table 7.3 – weighted PPRd’s
	7.8 
	Total pupil product ratio (PPRdnew)
	Additional pupil product ratio (ΔPPRdnew)

	
	Pre-school
	Primary
	Secondary
	Post-16
	Pre-school
	Primary
	Secondary
	Post-16

	Cheltenham
	20.9
	19.8
	10.0
	2.5
	7.0
	4.4
	1.0
	0.7

	Cotswold
	19.9
	18.8
	9.5
	2.4
	6.7
	4.2
	0.9
	0.7

	Forest of Dean
	21.0
	19.9
	10.1
	2.6
	7.0
	4.4
	1.0
	0.7

	Gloucester
	21.1
	20.0
	10.1
	2.6
	7.1
	4.4
	1.0
	0.7

	Stroud
	21.1
	19.9
	10.1
	2.6
	7.1
	4.4
	1.0
	0.7

	Tewkesbury
	21.4
	20.3
	10.3
	2.6
	7.2
	4.5
	1.0
	0.7

	Gloucestershire

	20.9
	19.8
	10.0
	2.5
	7.0
	4.4
	1.0
	0.7


7.9 As set out in Table 7.3, the NEMS Market Research survey therefore demonstrates that 100 new dwellings would accommodate on average 20.9 pre-school attendees (ranging from 19.9 to 21.4 across the Districts), 19.8 primary pupils (ranging from 18.8 to 20.3 across the Districts), 10.0 secondary pupils (ranging from 9.5 to 10.3 across the Districts), and 2.5 post-16 pupils (ranging from 2.4 to 2.6 across the Districts). Of these, only 7.0 pre-school attendees would require a new childcare place (ranging from 6.7 to 7.2 across the Districts), and only 4.4. primary pupils (ranging from 4.2 to 4.5), 1.0 secondary pupils (ranging from 0.9 to 1.0) and 0.7 post-16 pupils would require a new school place. In total there would be 53.3 pupils accommodated in 100 new dwellings (rather than households) of which 13.1 would be new to local schools.
Table 7.4 – average weighted PPRd’s across Gloucestershire

	
	Total pupil product ratio (PPRdnew)
	Additional pupil product ratio (ΔPPRdnew)

	Pre-school attendees
	20.9
	7.0

	Primary school pupils
	19.8
	4.4

	Secondary school pupils
	10.0
	1.0

	Post-16 pupils
	2.5
	0.7

	Total
	53.3
	13.1


7.10 However, as identified in the School Capacity Survey there will also be effects further down the housing chain, as households that move to new dwellings may release an existing property, which in turn will be occupied by a household potentially with pupils new to local schools. These can be estimated based on the NEMS Market Research survey.
7.11 According to the NEMS Market Research survey, of the additional households that moved to a new property, 28.6% moved from a dwelling which was shared with others
. These households will not therefore release a dwelling for occupation by another household. Therefore, only 71.4% of the households that move to 100 new dwellings will release a dwelling for occupation in the first link of the housing chain
. Assuming that the same additional pupil product ratio applies to these released properties as to new build dwellings, these 71.4 dwellings would be expected to accommodate 5.0 pre-school attendees, 3.1 primary pupils, 0.7 secondary pupils and 0.5 post-16 pupils that are new to the local school population
 in addition to the 7.0 pre-school pupils, 4.4 primary pupils, 1.0 secondary pupils and 0.7 post-16 pupils within the new dwellings.
7.12 This process continues ad infinitum until the housing chain is complete. The resultant number of additional pupils however soon approaches a limit of 45.7 new pupils for every 100 dwellings, comprising 24.5 pre-school attendees, 15.3 primary pupils, 3.5 secondary pupils and 2.4 post-16 pupils. 
7.13 Therefore, based on the NEMS Research survey which reflects the product ratios experienced in recent developments, there have been 53.3 additional pupils accommodated in every 100 dwellings, of which only 13.1 are new to the local school population. However, when the additional pupils arising further down the housing chain are also taken into account, the delivery of 100 dwellings would have been expected to increase the local school population by 45.7. The respective PPRd’s are set out in Table 7.5 below.

Table 7.5 – final PPRd’s

	
	Total pupil product ratio (PPRdnew)
	Additional pupil product ratio in new build dwelling (ΔPPRdnew)
	Additional pupil product ratio including along the housing chain (ΔPPRdnew&released)

	Pre-school attendees
	20.9
	7.0
	24.5


	Primary school pupils
	19.8
	4.4
	15.3

	Secondary school pupils
	10.0
	1.0
	3.5

	Post-16 pupils
	2.5
	0.7
	2.4

	Total
	53.3
	13.1
	45.7


8. a review of the resultant pupil product ratios

8.1 This is the only analysis of pupil product ratios (rather than child product ratios) that has been published for Gloucestershire. Nevertheless, it is still considered appropriate to examine how these rates compare with relevant comparators to determine whether these are appropriate. It also remains necessary to consider whether it is appropriate to apply a complementary ratio to households within the existing dwelling stock that is not released.
A comparison with the ratios that have occurred
8.2 The net change pupil product ratios for new dwellings and properties released along the housing chain (ΔPPRhnew&released) identified in the NEMS Market Research survey reflects the effects of recent developments and so it is useful to consider this in the context of the net change pupil product ratios that have arisen across Gloucestershire in the recent past. 
8.3 The NEMS Market Research survey identifies an average of +45.7 additional pupils (including pre-school attendees) for every 100 dwellings. This compares to the CPRd’s
 of between +3.4 and +48.98 that have been experienced annually since 2009/10. This indicates that if anything the NEMS Market Research survey over-estimates the average number of pupils per dwelling. The corresponding figure from the PPRS update was +102 pupils for every 100 dwellings which is wholly out-of-keeping with recent experience. 
8.4 Similarly, the PPRd of 21.2 pupils for every 100 dwellings (excluding pre-school attendees) identified by the NEMS Market Research survey compares with the annual PPRd’s of between -9.6 and +38 which have been experienced since 2009/10. The corresponding figure from the PPRS update was +72 pupils for every 100 dwellings which is again wholly out-of-keeping with recent experience.

8.5 The respective PPRd’s
 are presented in Table 8.1 below and Figure 8.1 below.

Table 8.1 – comparison of the PPRd’s of the surveys with the PPRd that has occurred in the last 9 years

	 
	Lowest annual PPRd experienced since 2009/10
	Greatest annual PPRd experienced since 2009/10
	Average CPRh
 identified in the PPRS update
	Average PPRd arising from the NEMS Research survey

	Pre-school PPRd
	-
	-
	30
	24.5

	Primary PPRd
	5.3
	40.1
	41
	15.3

	Secondary and post-16 PPRd
	-24.2
	13.4
	31
	5.9

	All ages (excluding pre-school)
	-9.6
	38.0
	72
	21.2


Figure 8.1 – comparison of the PPRd’s of the surveys with the PPRd that has occurred in the last 9 years
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8.6 Therefore, the results of the NEMS Market Research survey correspond with the actual changes which have been experienced in Gloucestershire in recent years, unlike the PPRS update. Accordingly, if the ratios that have been experienced in recent times are assumed to persist it would not be necessary to identify a complementary rate to that identified by the NEMS Market Research survey as these align with the total changes. However, if the product ratio of the County Council is applied it will be necessary to apply a complementary negative ratio to the existing dwelling stock to compensate for the fact that the product ratios of the County Council result in more pupils in new dwellings than across the entire dwelling stock.
8.7 By way of illustration, the ratios applied by the County Council indicate that every 100 new dwellings would increase the number of primary school pupils by 41 and the number of secondary and post-16 pupils by 31. On average in the last three-years, 2015/16 to 2018/19, 3,424 dwellings were delivered in Gloucestershire per annum which according to the ratios applied by the County Council would increase the number of primary school pupils by 1,404 per annum
 and the number of secondary school and post-16 pupils by 1,061 per annum
. 
8.8 However, across this period, the number of primary school pupils actually increased by only 637 per annum on average and the number of secondary school and post-16 pupils increased by 259 per annum on average. The necessary compensatory reduction of 767 primary school pupils
 per annum and 802 secondary and post-16 pupils
 per annum must therefore be accounted for by changes in the existing dwelling stock of 281,762 dwellings in 2016. This would require that complementary product ratios of -0.27 primary school pupils
 and -0.28 secondary and post-16 pupils per annum
 for every 100 existing dwellings is applied to align with the total change if it is assumed that the average ratios over the previous five-years are maintained.
8.9 If for example, 4,000 dwellings were constructed across Gloucestershire in 2019/20, these would accommodate 1,640 primary school pupils
 and 1,240 secondary and post-16 pupils
 according to the County Council. However, it would also be necessary to apply the complementary product ratios of -0.27 and -0.28 to the existing dwelling stock of 292,034 dwellings in 2019, which would result in 795 fewer primary school pupils
 and 831 fewer secondary and post-16 pupils
 in the existing dwelling stock if the ratios experienced in the previous three-years are maintained. This would result in 845 net additional primary school pupils
 and 409 net additional secondary and post-16 pupils
 in 4,000 net additional dwellings and the existing dwellings. This equates to an average ΔPPRd of 21.1 additional primary school pupils and 10.2 additional secondary and post-16 pupils in 100 net additional dwellings.
8.10 The number of additional pupils that arises using the product ratios applied by the County Council varies depending on the period for which the average actual ΔPPRd’s are taken. Table 8.2 presents the respective number of pupils that arise from the above example of an additional 4,000 dwellings based on different averages. This demonstrates that once the necessary complementary ratios are applied to the existing dwelling stock that correspond to those applied to new dwellings by the County Council, the ratios are broadly consistent with those identified by the NEMS Market Research survey. In effect the differences between the two sets of outputs may be explained by the fact that the County Council assumes that the ratios in new dwellings will be significantly greater than those in the existing dwelling stock as a result of pupils moving from the existing dwelling stock, but the County Council do not take the reductions in the existing dwelling stock into account.
Table 8.2 – ΔPPRd’s that arise from the application of the complementary rates to those applied by the County Council 
	 
	Assuming the average is maintained from…
	Arising from the NEMS Market Research survey

	
	2009/10-2018/19
	2010/11-2018/19
	2011/12-2018/19
	2012/13-2018/19
	2013/14-2018/19
	2014/15-2018/19
	2015/16-2018/19
	2016/17-2018/19
	2017/18-2018/19
	

	Number of primary pupils

	From 4,000 new build dwellings
	1,640
	1,640
	1,640
	1,640
	1,640
	1,640
	1,640
	1,640
	1,640
	612

	From the existing dwelling stock
	-514
	-496
	-476
	-505
	-595
	-615
	-795
	-1,112
	-1,403
	0

	Total
	1,126
	1,144
	1,164
	1,135
	1,045
	1,025
	845
	528
	237
	612

	Number of secondary and post-16 pupils

	From 4,000 new build dwellings
	1,240
	1,240
	1,240
	1,240
	1,240
	1,240
	1,240
	1,240
	1,240
	237

	From the existing dwelling stock
	-1,099
	-1,141
	-1,112
	-1,070
	-988
	-914
	-831
	-812
	-690
	0

	Total
	141
	99
	128
	170
	252
	326
	409
	428
	550
	237

	ΔPPRd's

	For primary pupils
	28.1
	28.6
	29.1
	28.4
	26.1
	25.6
	21.1
	13.2
	5.9
	15.3

	For secondary and post-16 pupils
	3.5
	2.5
	3.2
	4.3
	6.3
	8.1
	10.2
	10.7
	13.7
	5.9


8.11 All of these ratios however assume that the ratios experienced in the recent past which will be reflected in surveys are maintained. As described above, the direction of travel may also be material to the consideration of PPRd’s. The trends in PPRd’s that have occurred in recent years are therefore compared with the results of both surveys in Figure 8.2 below.
Figure 8.2 – comparison of the PPRd trends
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8.12 This once again demonstrates that the PPRS update has identified an average primary as well as secondary and post-16 PPRd that is in excess of anything experienced in recent years (in the absence of the necessary complementary ratios), but conversely indicates that the PPRd’s that arise from the NEMS Market Research survey, which are adjusted to take account of the changes in new dwellings as well as dwellings released in the existing stock, is towards the middle of the range of that experienced in recent years. It also demonstrates that if current trends persist, the primary PPRd will continue to reduce and that as a result, the PPRd identified by the NEMS Market Research survey is likely to over-estimate the number of primary pupils within new developments although the opposite is likely to be true of the number of secondary and post-16 pupils.
Projected changes in the ratios

8.13 As identified previously, the 2018 based high migration variant household projections provide an indication of future numbers of children in Gloucestershire given that these very closely reflect the minimum residual adopted housing requirement across Gloucestershire. The number of children projected to arise according to these projections can be compared with the number that would arise from the application of the ratios identified by the County Council and by the NEMS Market Research survey to provide an indication of whether or not these ratios which are based on historic data are likely to over-estimate or under-estimatre the future number of children.

8.14 In order to do this, it is firstly necessary to identify the number of children that would arise from the NEMS Market Research survey. This can be achieved by applying the current relationship between the children identified by the mid-year population estimates and pupils identified by the DfE for primary, secondary and post-16 pupils. The resulting estimates of the number of children that would arise from the NEMS Market Research survey are set out in Table 8.3.
Table 8.3 – estimate of the number of children that would arise from the NEMS Market Research survey
	Source
	NEMS Market Research survey
	DfE
	ONS
	NEMS Market Research survey

	Children or pupils
	Pupils
	Pupils
	Children
	Children

	Primary
	5,530
	47,518
	52,476
	6,107

	Secondary
	1,259
	32,444
	35,319
	1,370

	Post-16
	522
	5,991
	14,124
	1,231


8.15 The respective numbers of children that arise from these projections and from the PPRS update and the NEMS Market Research survey are set out in Table 8.4 to provide a comparison of whether the identified ratios are likely to over-exaggerate or under-exaggerate the number of children that are predicted to arise over the period 2019-31.

Table 8.4 – the additional children over the period 2019-31 resulting from various sources
	Source
	2018 variant projection
	PPRS update
	NEMS Market Research survey

	Primary
	-1,563
	14,828
	6,107

	Secondary
	4,507
	7,233
	1,370

	Post-16
	3,203
	3,978
	1,231

	Total
	6,147
	26,039
	8,709


8.16 This demonstrates that the ratios applied by the County Council not only assume that the number of children arising as a result of a net additional dwelling is greater than the ratios that have ever occurred previously, but also that these will be significantly greater than that projected to occur in the future for every phase of education. By contrast the ratios that arise from the NEMS Market Research survey broadly reflect those which have occurred in recent years but are likely to significantly overestimate the number of primary school pupils that will arise in the future, but are likely to significantly underestimate the number of secondary and post-16 pupils that will arise in the future. However, in the round, without consideration of pre-school attendees they overestimate the total number of children.
8.17 The number of pre-school attendees is not available from DfE and so the number of pre-school children cannot be estimated from the NEMS Market Research survey. However, using the ratios of the NEMS Market Research survey, it would be expected that there would be an additional 8,846 pre-school attendees from 2019-31, as compared to the official projections which identify an additional 590 pre-school aged children. It is therefore apparent that the use of the ratios in the NEMS Market Research survey are likely to significant overestimate the need for pre-school places. In totality therefore, the child product ratios identified by the NEMS Market Research survey is likely to significantly overestimate the total number of children in the future, notwithstanding that it is likely to underestimate the number of secondary aged and post-16 aged children.
8.18 Notwithstanding this, Securing Developer Contributions for Education identifies that pupil yields should be based on evidence from recent housing developments rather than taking account of likely future trends. It is therefore appropriate to use the ΔPPRdnew&released of Table 7.5 which are based on the evidence arising from recent housing developments, although it is material that these are likely to change in the future and as a result the use of these ratios is likely to provide an excess number of school places. 
A comparison with other comparators
8.19 It should however be recognised that the outputs of the NEMS Market Research survey are lower than those assumed in the CIL Charging Schedules and lower than those identified in neighbouring LEAs. Exactly the opposite is true of the outputs of the PPRS update. 

8.20 The product ratios assumed in the CIL Charging Schedules have been demonstrated to be incorrect as the ratios that have actually arisen have been significantly lower, and as identified above, broadly accord with the outputs of the NEMS Market Research.
8.21 The product ratios in neighbouring LEAs of between 25 and 70 pupils for every 100 dwellings appear to align with the additional pupil product ratio (adjusted to take account of the changes along the housing chain)  of 45.7 identified by the NEMS Market Research survey. 

8.22 In summary, the pupil product ratios that arise from the NEMS Market Research survey align with what has occurred in the recent past and overestimate what is expected to happen in the future. As these results align with what is expected it is not considered necessary to control these to a known quantity as they already align. The results of the NEMS Research survey are therefore considered to be robust and as they provide the only basis for determining the number of new pupils (rather than the number of children) arising as a result of new development, there is little alternative but to use these.
9. CONCLUSIONS AND RECOMMENDATIONS

9.1 In order to estimate the net additional pupils arising in a new development, primary research is required to be undertaken. This should follow the relevant guidance to identify the net additional pupils per dwelling that will place an additional demand on existing school capacity.

9.2 Gloucestershire County Council undertook such an exercise in 2019, but this identifies the total number of children in each newly arising household, rather than the net additional pupils in each new dwelling as required by guidance. Furthermore, the results of this research are wholly out-of-keeping with:

· the rates which have actually occurred in at least the last 9 years; 

· the rates which are forecast to arise;

· the rates previously applied by the County Council which themselves have been demonstrated to overstate the rates;

· the rates assumed in the projections which have informed the respective Development Plans; and

· the rates applied in any neighbouring LEA.

9.3 Accordingly, it has been necessary to commission additional primary research to obtain the necessary information to calculate the net additional pupils per dwelling and to validate the findings of the PPRS update.

9.4 The outputs of the resulting NEMS Market Research survey align with the rates which have been experienced in recent years although overestimate those which are forecast to occur in the future. These are therefore considered to be robust and provide the only basis for determining the number of net additional pupils arising in new dwellings.

9.5 The resultant pupil product ratios are as follows:
· 24.5 additional pre-school attendees arise as a result of the delivery of 100 dwellings;

· 15.3 additional primary school children arise as a result of the delivery of 100 dwellings;

· 3.5 additional secondary school children arise as a result of the delivery of 100 dwellings; and 

· 2.4 additional post-16 pupils arise as a result of the delivery of 100 dwellings.

9.6 In totality, both within a new dwelling and along the housing chain there would be a total of 45.7 additional pupils for every 100 dwellings.

9.7 The preceding pupil product ratios should be used to inform any reviews of the CIL Charging Schedules and Development Plans as such newly arising formulaic approaches cannot be introduced without being subject to examination according to the PPG (23b-004). 

� The earliest year for which the statistics are available from the DfE.


� The DfE statistics are only available jointly for these phases of education prior to 2017/18.


� Including those that do not attend childcare facilities, those that are privately educated or home-schooled and those in post-16 traineeships or apprenticeships.


� DfE school capacity statistics. Rounded figures presented but unrounded figures used in subsequent calculations.


� ONS mid-year population estimates. Rounded figures presented but unrounded figures used in subsequent calculations.


� ONS 2018 based sub-national household projections. NB the figures from 2009/10 to 2017/18 are estimates based on the known position and the figures in 2018/19 are trend-based projections. Rounded figures presented but unrounded figures used in subsequent calculations.


� MHCLG Live Tables. Rounded figures presented but unrounded figures used in subsequent calculations.


� The number of pre-school attendees in Gloucestershire is not available from official statistics and so the number of children in this age group is used.


� The significantly different rates identified in these documents that were published at around the same time is not explained.


� Noting that the SPS calculated the number of children rather than the number of pupils.


� Where different rates have been identified for flats this is not included as this has only a limited effect in Gloucestershire owing to the fact that the overwhelming majority of dwellings are provided as houses.


� This is not to suggest that these ratios were not necessarily robust for new build dwellings, but rather that if they were robust, they shouldn’t have been applied in the absence of a complementary ratio being applied to the existing dwelling stock.


� Although they may have be spent regardless which may explain the increase in the number of secondary school places notwithstanding the reducing number of secondary pupils.





� The end of the current plan period in each of the Districts with the exception of Forest of Dean.


� Including those occupied as second homes and other vacant homes.


� It is important to distinguish whether the pupil product ratio referred to relates to the number of pupils per household or per dwelling and apply these appropriately.


� Notwithstanding that the PPRS and PPRS update only identify the number of additional children.


� With the exception of the post-16 age group in which there is expected to be an increase in the product ratios.


� Calculated from Table 3.1 above.


� As larger homes would be required to accommodate the greater average number of children arising in each home.


� As households with a greater number of children are likely to have less disposable income to spend on housing costs and therefore would be more likely to be in need of affordable housing.


� As the additional secondary and post-16 aged children will be in need of housing prior to the end of the plan period.


� Assuming the annual requirement in the Forest of Dean persists after 2026.


� In the Forest of Dean, the plan period ends in 2026, but for the purpose of this analysis it is assumed that the annual housing requirement is maintained thereafter.


� Where the LEA sets out different rates for each LPA.


� Comprising GCHQ, Land West of Farm Lane, Land at Starvehall Farm and Travis Perkins in and around Cheltenham Town, Kingshill at Cirencester, Land at the former Aggregates Industries Site at South Cerney, Land off Todenham Road at Moreton-in-Marsh, Land parcel south of Quercus Road at Tetbury, Roman Way at Bourton-on-the-Water, Land parcel off Broad Marston Road at Mickleton, Lydney East, Owen Farm at Coleford, Former Bishops College, Former Kwik Save, Monk Meadow, Norville Factory Site, Former St Gobain/Wellman Graham Site, Kingsway, Coopers Edge, Hunts Grove, Land East of Tewkesbury Road and North of Longford Lane, Plot 5030 at Gloucester Business Park and Former Gloscat Buildings in and around Gloucester City, Land West of Stonehouse, Littlecombe at Dursley, Land rear of Canonbury Street at Berkeley, Chestnut Park at Kingswood, Land South of Leonard Stanley Primary School, Parcel 7561 at Gotherington, Part Parcel 3400 at Walton Cardiff, Cleevelands and Homelands at Bishop’s Cleeve.


� As it is likely that a proportion of the addresses were either in commercial use or were as yet unoccupied residential dwellings, it is likely that the actual response rate will have been higher than this.


� A total of 2 respondents didn’t identify the number of bedrooms or the tenure of their property and so these have been excluded from the following results.


� For the purposes of this analysis, affordable housing is calculated from the sum of the homes in shared ownership and those rented from a housing association or registered provider.


� The same is true of the weighting applied to the number of bedrooms and tenure but these weightings are considered necessary as without this the significant differences between the number of pupils resident in a 1 bed house to the number in a 4+ bed house, or between an affordable home and a market home would not be taken into account.


� As the remainder would remain in their existing school.


� Calculated using the proportionate share of housing requirements between the Districts in Gloucestershire


. � This broadly accords with the range of between 22% and 32% of properties sold to first-time buyers nationally according to the National Association of Estate Agents, many of whom will previously have shared with others. It will also reflect those households that have separated. 


� The additional pupil product ratios for these dwellings was 13.1 which aligns with that of all dwellings and so it is not necessary to apply differential rates for those households moving from shared and unshared dwellings. 


� Based on the additional pupil product ratios identified in Table 7.4.


� It may appear surprising that a greater number of pre-school attendees will arise as an indirect result of new build development than will be resident within that new build development, but this is likely to be explained by the fact that households often move around the time they have new children, including to existing homes released along the housing chain.


� CPRd’s are used as a proxy here as the PPRd’s that have occurred historically are not available for pre-school attendees.


� Or the CPRh that arises from the PPRS update which is applied as a PPRd by the County Council.


� Which is used by the County Council as a PPRd.


� =41/100x3,424


� =31/100x3,424


� =637-1,404


� =259-1,061


� =-767/281,762x100


� =-802/281,762x100


� =4,000x41/100


� =4,000x31/100


� =-0.27/100x292,034


� =-0.28/100x292,034


� =1,640-795


� =1,240-831
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