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1. Executive Summary 

In generating this response we have examined Ofwat’s comments within our Draft 
Determination (DD) and have explored all the supporting models and supporting materials. 
We also examined other companies’ determinations and looked at all the evidence 
supporting Ofwat’s comments.  After careful consideration we took the decision not to alter 
our September business plan costs in the IAP or for the DD response for the following 
reasons: 

 For our business plan we undertook a full assessment of efficiency using a multitude 
of benchmarking and internal challenges and we considered Ofwat’s assessment as 
one more piece of evidence in that overall assessment. 

 We consider and supply alternative evidence showing that a 1.5 per cent per annum 
frontier shift is unsustainable and unsupported. 

 Ofwat models are broad brush and aimed at setting price control efficiency in the 
round and as such are not as robust as the company specific assessment we have 
deployed. 

 The Ofwat models show unexplained inconsistencies across our cost base that put 
into question their reliability and accuracy at an individual company level.  For 
example the models suggest we are efficient on base costs but inefficient on growth 
costs which are in essence the same activity. Inconsistencies such as this suggest 
different levels of activity between companies is being articulated as inefficiency 
within Ofwat’s approach. 

 Ofwat has not taken account of current performance or proposed performance 
improvements in setting totex allowances.  

Overall we have carefully considered all of the evidence including model detail from both the 
APR and DD and retained our initial position as we have significant confidence in the 
approach we adopted.  

We therefore feel that it is not appropriate to apply generic additional efficiency targets 
beyond those which we already included in our plan costs. In establishing our initial plan 
efficiency cost we applied a rigorous challenge process to all of our Totex costs.  

We look to provide additional information and evidence within this document setting out our 
business plan assumptions and allowances made.  

In particular we provide supporting evidence where requested and we demonstrate that our 
resilience schemes are further supported using ours newly developed more formal 
Resilience Approach. 

We have looked closely at the base models and are concerned growth is not being properly 
considered, differing levels of activity between companies are being expressed as 
inefficiency. This is due to inappropriate cost drivers and the inability of an econometric 
model approach to properly explain these types of cost. We have therefore proposed 
changes to the models to improve them and increase their robustness. Where we believe 
models are inappropriate we have identified this and proposed alternative methods to arrive 
at efficient costs. 
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Finally we have significant concerns with some policy positions driving cost decisions, 
notably on leakage, where the position taken is inconsistent with customers’ views and is 
provided without any convincing supporting evidence. 
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2. Draft Determination Cost Response 
 

2.1 Cost Response 

As part of our Initial Assessment of Plan (IAP) and Draft Determination (DD) response 
assessment we have taken time to review whether the econometric modelling used to 
forecast base expenditure for SEW is appropriate. For IAP we considered that there was 
scope to improve some elements of the modelling, that we believe did not take full account of 
our unique geology, which has led to a relatively large number of sources, downstream water 
treatment and high-lift pumping requirements. The outcome was a funding shortfall between 
modelled and our submitted forecast. Given the reasons outlined we did not consider this an 
efficiency challenge, but a modelling deficiency which we sought to resolve via a cost 
adjustment claim. 

For the DD we acknowledge that Ofwat refinements to the econometric modelling now 
corrects some of the issues, in particular accounting for our large numbers of 
sources/treatment works/high lift pumps. However we continue to highlight further significant 
shortfalls in the base expenditure approach, which are not efficiency challenges but a result 
of continuing modelling deficiencies. A key contributor to the issue is Ofwat’s decision to 
incorporate capital growth expenditure into base modelling. We explain further our issues 
regarding base modelling shortfalls in sections 2.2 to 2.7. 

In sections 2.8 to 2.16 we set out our response to the enhancement expenditure assessment 
in the Draft Determination. We provide additional evidence where requested by Ofwat and 
demonstrate why our business plan enhancement expenditure is required. 
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Table 1: Business Plan to Draft Determination cost summary 

 

Business 
Plan Ofwat 

DD 
VARIANCE 

(SEW) DD 

Base Costs £m £m £m 

Modelled cost £645.5 £585.1 -£60.4 

opex enhancement inc in base -£23.0 -£6.0 £17.0 

Adjusted base modelled cost £622.5 £579.1 -£43.4 

Grants and contributions -£63.0 -£60.4 £2.6 

Unmodelled:    
Abstraction charges £15.1 £15.1 £0.0 

Traffic Management Act £10.8 £10.5 -£0.3 

Local Authority Rates £95.3 £83.8 -£11.5 

Total Base Costs (net of grants and contributions) £680.6 £628.1 -£52.6 
    

Enhancement       

WINEP / NEP ~ Making ecological improvements at abstractions £2.7 £2.6 -£0.1 

WINEP / NEP ~ Invasive non-native species £34.9 £33.1 -£1.8 

Supply and demand side enhancements:    

+ SDB enhancement total £37.8 £37.8 £0.0 

+ Leakage enhancement £29.6 £4.6 -£25.0 

+ Long-term enhancement £4.6 £4.3 -£0.2 

+ Internal interconnections £2.4 £2.2 -£0.1 

+ Investigations and future planning £1.9 £0.0 -£1.9 

Zonal growth £58.3 £41.8 -£16.4 

Investment to address raw water deterioration £17.5 £15.7 -£1.9 

New developments and connections reallocated to base  
Metering £0.6 £0.6 £0.0 

Resilience £34.0 £3.5 -£30.4 

WINEP / NEP ~ Drinking Water Protected Areas £6.8 £6.4 -£0.3 

WINEP / NEP ~ Water Framework Directive measures £4.4 £4.3 -£0.1 

WINEP / NEP ~ Investigations £20.2 £19.2 -£1.0 

Improvements to river flows £1.7 £1.7 £0.0 

Vulnerable customers £4.3 £0.0 -£4.3 

Total Enhancement £261.5 £177.9 -£83.6 
    

Totex (excluding pension deficit recovery payments, 3rd party 
services) 

£942.2 £806.0 -£136.2 

    
Other items    
Pension deficit payment (including allocation from retail HH) £20.0 £17.5 -£2.6 

Third party services £2.2 £2.2 £0.0 
    

Totex (including pension deficit recovery payments, 3rd party 
services) 

£964.5 £825.7 -£138.8 
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2.2 Base modelled cost 

 

The below table outlines the Ofwat’s draft determination compared to our Business Plan. 

Table 2: Base Costs Comparison 

Base Cost - £million Business Plan Ofwat DD Variance 

Modelled cost 646 585  

Opex enhancement incl’ in base (23) (6)  

Adjusted base modelled cost 623 579 44 

 

To generate a comparable modelled cost we have excluded enhancement operating 
expenditure – we consider enhancement expenditure later in this document.  The DD 
approach creates a £44m variance when compared to our business plan 

2.2.1 Introduction – a created draft determination modelled shortfall 

It should be noted that at IAP the base modelling variance shortfall was considerably less 
than that now at DD. Using the IAP models SEW’s costs in base activity were shown to be 
efficient with less than 2% variance.   

Within the standalone growth models SEW had an implied efficiency of 56% at IAP.  Our 
response in the IAP pointed out that amongst other issues it was not credible to have such 
differing efficiencies generated between growth and base when the type of activity was very 
similar and procured, performed and managed in the same way. It highlighted that a simple 
unit cost approach was inappropriate as a tool to assess growth efficiencies as clearly there 
were drivers that made costs vary other than just the number of new connections. 

Figure 1: DD Base Cost Comparison 

 

For the DD Ofwat recognised the need to change the approach to growth modelling and 
incorporated the growth expenditure within the base models.  It should be noted that no new 
drivers to explain growth costs were added alongside the costs.  The draft determination 
models inclusive of growth expenditure generates a value of £579million compared to the 
Business Plan value of £623m.  The £44million shortfall is therefore a significant increase 
than originally experienced at IAP (£6million). 

In addition to the reallocation of growth costs there have been other changes including 
changing cost driver forecasts and the expenditure changed from an allowed IAP botex plus 
position of £581million to a draft determination position of £579million is outlined below in the 
following waterfall chart. 
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Figure 2: Base Cost Allowance Progression 

 

 Cost driver forecasts. The change in approach to forecasting SEW’s cost drivers has 
reduced SEW’s efficient cost allowance by ~£32m. This is mainly driven by a reduced 
forecast for the number of connected properties at the DD relative to the IAP. 

 RPE allowance.  The decision to allow for labour RPEs has improved SEW’s 
allowance by ~£7m.  

 Change in historical data. The revision in booster pumping station data has improved 
SEW’s allowance by ~£13m. This will be driven by (i) a change in the estimated 
coefficient on booster pumping stations and (ii) a change SEW’s historical data.  

 Change in modelled costs. The change in the modelled cost definition (i.e. the 
decision to include growth enhancement in the modelled cost base) has clearly had a 
positive impact on SEW’s cost allowance from IAP.  We believe this represent a 
closing of the efficiency gap on new connection expenditure – at IAP, the 
enhancement growth unit cost model incorrectly imposing a 56% efficiency.  
Nevertheless growth costs are still not adequately funded with a 38% gap in funding.  
We believe this is inappropriate for all the operational reasons we explained in detail 
at the IAP in that the expenditure activity is consistent with base activity and that the 
models do not contain the relevant variables to explain growth costs.   

We have commissioned Oxera to assist us to identify and quantify appropriate reasons for 
the shortfall, whilst we have also drawn from the industry Reckon report which exposes 
issues relating to modelling new connection growth expenditure within the botex plus 
modelling.  Both Oxera and Reckon reports are available as annexes to this document.   

In summary we have identified three key reasons for the shortfall: 

1. New connection growth underfunding – calculations undertaken by Oxera and 
supported by Reckon suggest there is a £27million shortfall in funding.  The funding 
shortfall is a consequence of econometric modelling being unable to satisfactory 
forecast future funding.  We note this is not an exclusive issue to SEW but broadly an 
industry wide issue, which further supports the theory of inappropriate modelling.  The 
differences in expenditure across all companies is not inefficiency but just the volume 
and scope of the activity that each company has to undertake driven by operational 
necessity and by drivers not able to be captured in the models.  We therefore again 
propose that growth costs are excluded from the base models and that base 
efficiency is instead simply applied to these growth costs.  We note this is the 
intended approach to be adopted by Ofwat in assessing the corresponding grants 
contributions for these schemes, so the adoption of this approach would also provide 
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the necessary consistency between costs and contributions.  We further explain this 
position in the subsequent sections of this report. 

2. Underfunding as a consequence of appropriate density drivers in the Treated 
Water Distribution econometric model.  For four out of five of the econometric 
models SEW perform well and can be deemed to be efficient – the exception is the 
treated water distribution model.  We have examined the models and are concerned 
that the treated water distribution model is weak due to its over reliance on a weak 
density variable.  We believe this can be simply corrected via use of an alternative, 
and historically used, density driver which we believe offers a more balanced view of 
efficiency and creates a more robust model. We point to previous precedents where 
the proposed driver has been used including by the CMA. 

3. Higher, and inappropriate, challenge of frontier efficiency.  For our submission 
using guidance from Oxera we considered 1% per annum to be a robust and 
challenging frontier efficiency target for our base expenditure.  For draft determination 
Ofwat has instead continued to use 1.5% per annum efficiency – we consider 
evidence to do so unfounded and believe our value of 1% should be incorporated for 
final determination. 

For the two items 1 and 2 above our preferred solution is to remedy the source modelling – in 
the scenario where Ofwat continue to use the draft determination approach through to final 
determination we do however believe cost adjustment can be used to rectify the issues.  The 
following sections reviews each of the three areas of concern. 

2.3 New Connection Growth Expenditure 

We consider that a new connection (growth) expenditure shortfall remains a fundamental 
issue.  Whereas the issue at IAP was ring fenced within the growth enhancement model, the 
issue has now transferred to the suite of econometric models.  For IAP we proposed that the 
growth unit cost model not be used citing a number of operational and regional reasons why 
unit costs cannot be used for efficiency assessments in this area, including a demonstration 
that within our own area we have considerable differences despite the fact the activities are 
performed procured and managed in the same way.  We demonstrated that these 
differences were due to the size of developments for on-site costs and network capacity for 
offsite costs. Our IAP response proposal suggested that Ofwat use the approach of applying 
the base cost efficiency to the growth costs primarily because Ofwat does not collect data on 
the two relevant cost drivers.  We concluded, and maintain through to our draft determination 
response, that this is intellectually credible as the costs incurred in growth are similar to 
those within base costs. 

We acknowledge that Ofwat have accepted that the IAP growth enhancement unit cost 
model was not an appropriate tool.  However we consider that its current inclusion within the 
econometric modelling is equally not appropriate. 

 Significant changes to the base econometric modelling for draft determination at such 
a late stage of the process without prior consultation has resulted in very limited time 
to review and critique the approach in the response timetable.  We note that this 
issue is not limited to SEW, but to the industry as a whole. 

 Whilst the models have incorporated the addition of connection growth without 
significant detriment there is little evidence to suggest the approach has been feasibly 
tested to an appropriate standard.  For example the models do not contain any 
relevant drivers to explain new connection activity – indeed, inclusion of such 
complex drivers may begin to weaken the overall incumbent models. 
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 Given the late change to modelling in this area and restricted window of opportunity 
to respond we reserve the right to make further comments and representations on the 
models after our DD response. 

 Additionally, if Ofwat intend to make further changes to their modelling approach 
between DD and FD they should consult on them in good time and allow companies 
to respond before publication of the final determination. 

We therefore consider the solution to absorb new connection expenditure into the base 
models to be inappropriate – and simply serves to hide the issue into a much larger dataset. 

To demonstrate our business plan forecast regarding new connection activity remains robust 
and prudent this section covers the following areas: 

i. Company forecast versus implied allowance via Ofwat econometric modelling 

ii. Justification of company submitted forecast 

iii. Correction of modelled underfunded forecast 

iv. Continued concerns of data reliability 

v. Implications for grants and contributions 

vi. Regulating charges; and 

vii. Competition versus regulation 

2.3.1 Company forecast versus implicit allowance from econometric modelling 

In our business plan, we forecast the following costs associated with connecting new 
properties to our network over the course of AMP7. 

Table 3: Our business plan cost forecast for AMP7 for new connections  
 

Forecast cost £m 

 New developments 53.22 

 New connections 30.52 

 Enhancement 0.40 

 Total  84.14 

 

Of this total cost, we also proposed that we would recover £62.7m from developers in the 
form of grants and contributions, with the remainder being recovered across all of our 
customers. 

In response Ofwat have set companies’ cost allowances for new connections using its base 
cost models. Whereas the issue of underfunding at IAP was ring fenced within the growth 
enhancement model, the issue has now transferred to the suite of econometric models.  
Based on modelling analysis provided by Oxera we have determined that 68% of the 
£84million we forecast in our business plan has been allowed by Ofwat, thus causing a 
£27million shortfall.  

The shortfall is of clear concern to us, however in Ofwat’s “supplementary information for all 
companies – grants and contributions” document there appears to be acknowledgement that 
the current approach to modelling new connection growth capex will lead to a shortfall: 
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“We acknowledge that a number of different approaches could have been used to derive an 
estimate of our developer services cost allowance out of our ‘modelled base plus’ allowance, 
and note that the approach we have opted for is likely to result in a conservative estimate of 
our growth cost allowance as we were unable to identify growth opex in the historical cost 
data.” 

For our DD response we continue to strongly challenge our underfunded expenditure in this 
area and consider our business plan forecast to be robust, efficient and fair.  The following 
section outlines our justification for our forecasted £84million. 

2.3.2 Justification of company forecast 

Ofwat’s cost modelling effectively produces forecasts based on patterns observed in the 
historical data across all companies. However, we note that our costs have been increasing 
over time, and this is not due to inefficiency but due to legitimate reasons on the ground. We 
describe these points in more detail below. We are therefore concerned that Ofwat’s 
approach ignores this trend, and misinterprets changes or differences in costs as a sign of 
inefficiency, when this is not the case.  

On-site mains 

The cost of our on-site mains work has risen steadily over the last 5 years due to two key 
reasons: 

 Average meterage per site has been increasing; and 

 Excavation and reinstatement requirements onsite have been changing. 

For clarity, it should be noted note that the cost of our on-site mains activity is a contracted 
rate, derived via a fully tendered process and is therefore market derived and inflated by RPI 
annually. This contract has been in place for the whole of AMP6 such that the observed 
increase in our costs over time have not been driven by price-effects or inefficiency, but 
rather by the type of work that we have had to perform. 

Average meterage per site has been increasing 

As the housing market has changes so have our costs.  The size of sites and therefore the 
meterage per site have steadily risen over the last 5 years. This is shown in the two charts 
below.  

Figure 3: Meterage has been increasing   Figure 4: Sites are now bigger 

 

 

 

 

 

 

 

We believe that this change reflects the economy moving out of recession and the average 
site is now larger in size. During the recession, we observed that developers tended to build 
smaller or even infill sites potentially needing no on-site mains. Whereas the larger sites that 
we are increasingly seeing now have longer mains per property.  
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In light of this evidence we are concerned about the robustness of Ofwat’s modelling, given 
that it relies on historical data with no relevant drivers. We are concerned that Ofwat may be 
ignoring the reality of these changes and instead misinterpreting lower costs as being more 
efficient. This is not only a time issue but there are also likely to be considerable differences 
in size of developments across the country producing differences between companies as 
well. 

Excavation and reinstatement 

We are also seeing the type of work being carried out on site is changing. Historically all 
excavation on–site was carried out by the developer. But now, we are finding it more 
common that once we attend site we are required to carry out some excavation and 
reinstatement. The rise in our excavation work over the last 5 years is shown below. 

Figure 5: The volume of excavation work has been increasing 

 

This factor will also not be consistent across the country and will be another driver of 
variation between companies. 

Other on-site factors impacting on cost 

There are a number of other factors that also impact on on-site mains costs that are also 
increasing steadily over time: 

 The increased precautionary use of barrier pipe on contaminated sites, which is a 
more costly option; 

 Different reinstatement requirements such as crushed concrete; and 

 Higher amount of demobilisation and remobilisation on phased developments, where 
we are requested to lay mains in a phased way rather than laying all the mains in one 
go, typical of the larger sites now being built. 

Combining all of these factors above, we have seen an upwards impact on the average cost 
of on-site mains construction driven by changes in activity and not by inefficiency of delivery.  

Traffic management costs 

Costs for new connections have also been increasing over time. We have seen a significant 
rise in traffic management costs in our area, with more connections being made in the 
highway, which requires road closures or other significant types of traffic management. The 
introduction of the first scheme in the UK of this type the Kent Lane Rental scheme (which 
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impacts us more than other companies) in 2013 has also impacted our costs. It should be 
noted that the rise in traffic management costs will also impact connections in the highway 
for new development sites.  

The above factors demonstrate that growth costs vary over time and over regions and 
without the appropriate model drivers growth costs are inappropriate for use in econometric 
models.  This issue is not isolated to on-site activity but is also a factor of off-site activity 
including reinforcement. 

Benchmarking 

We note that in only 2017 Ofwat carried out a bottom-up benchmarking analysis of on-site 
connection costs in which South East performed very well. Ofwat produced the table below 
which sets out the cost of different types of connections (varying by surface material and 
length of pipe).  

Table 4: New connections - Ofwat benchmarking exercise 

 
 

We have compared those connection costs to our own, making the assumption that the work 
involves excavation, laying of pipe, materials, backfill and reinstatement. The table below 
sets out our results.  

Table 5: South East’s costs 

 

As can be seen, SEW performs very well. For all categories we were below (less costly) than 
the median, and we therefore conclude the very high efficiency challenge that has been set 
via the econometric modelling is not robust.  

We also note that in Ofwat’s models the unit rate for companies range from £175 (United 
Utilities) to £1,694 (Southern Water).  Given the activity in question is fundamentally 
straightforward this is a strong indication that the variation is driven by something much more 
fundamental than inefficiency and must relate to the scope of the activity being performed or 
possibly the way companies allocate expenditure. 

Network reinforcement costs are not comparable 

We strongly believe that it is not appropriate to carry out high level benchmarking of network 
reinforcement costs using models. Network reinforcement does vary from region to region, 
and also over time even for the same company. It all depends on the level of headroom 
available in the network when and where new connections are added. It is entirely plausible 
that one company could add many new connections but still spend relatively little on network 
reinforcement if it happens to have spare capacity in the area. Conversely, one company 
could add a relatively low number of new connections, but still require a relatively high 
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amount of reinforcement if it does not have spare capacity in the area. Therefore, any 
differences in cost between companies does not tell us much, if anything, about their 
efficiency in providing the underlying service.  

In the IAP we demonstrated this effect within our own region.  It clearly showed areas with 
growth and limited capacity incurred more cost compared with areas of similar growth and 
greater capacity.  To summarise much of our network is already near capacity with a large 
proportion of our District Metered Areas (DMAs) operating at or near pressures of 15 metres 
head (mh) and parts of the network are fed by small diameter mains with high head losses. 
This restricts our ability to absorb more development or an increase in demand for water 
without the need to reinforce our network so the service to our existing customers is not 
compromised. This reflects our historic approach of trying to achieve maximum utilisation of 
our asset base avoiding customers paying for potentially unnecessary headroom. 

Based on the data from our local planning authorities, and areas identified by Government 
policies as key to growth, we can see that the larger developments are planned in areas 
where we do not have any additional capacity. Therefore further reinforcement is required. 

The below figure shows our supply area and those DMAs (identified in pink) as being at or 
near maximum supply capacity, based on the minimum pressures seen at peak demands 
and velocities in the existing mains.  

Figure 6: DMA pressures for the South East Water region 

 

The below chart shows the number of schemes completed or planned and the average cost 
per connection – for each of our water resource zones (WRZs) – over the current five-year 
period.  
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Figure 7: Average cost of offsite reinforcement per connection by WRZ (2014 – 2018) 

 

This shows that some WRZs require more reinforcement work than others due to the existing 
network capacity.  It also shows the average cost per connection varies depending on where 
and how much offsite work is required.  It should be noted the activity is all at the same 
schedule of rates with the same contractor and management team so the only variable is the 
scope not the price of the work. 

Under Ofwat’s current approach a company which forecasts a high (but efficient) level of cost 
for network reinforcement would be penalised across the board as all new connection costs 
would be deemed inefficient. This is not a desirable outcome as this penalises companies 
with networks close to capacity (through effective network management) and risk decreasing 
the overall corporate resilience via this underfunding. 

2.3.3 Correction of underfunded expenditure 

Using analysis similar to Ofwat’s approach in their developer services grants and 
contributions response (13 August 2019) we have modelled the draft determination models 
to determine an implicit allowance.  The result of this analysis suggests that implied 
allowance for capital growth is £57million – a shortfall of £27million from our submitted value 
(£84million). 

We consider that £84million represents an efficient cost.  We have justified this expenditure 
in the previous section.  This stance has continued from our IAP response where we believe 
the cost to be appropriate to our regional and company operating environment.  We see two 
credible options to resolve this issue: 

1. Cost Adjustment Claim to the value of £27million.  If Ofwat remain satisfied that 

their modelling approach is robust and contains suitable explanatory factors to 

account for capital growth expenditure despite the compelling evidence provided to 

the contrary then we have submitted a further cost adjustment claim that should be 

considered; or 
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2. Acknowledgement from Ofwat that absorbing growth expenditure into the base 

model is inappropriate and should be individually assessed.  Botex+ model 

growth expenditure being underfunded is not an exclusive issue to SEW, but in fact is 

prevalent across the industry.  We note that Reckon LLP have provided an industry 

report/analysis on the inherent issues of including growth within the modelling.  We 

expand on their key issues below, with the report included as an annex to this paper. 

In addition to the issues above associated with absence of drivers Reckon in their 

report for the industry, entitled “Review of Ofwat’s treatment of growth-related 

expenditure in PR19 draft determinations”, made the following observations 

Reckon as part of their review note:  

“Ofwat’s rationale for incorporating growth-related capital enhancement expenditure in its 

base cost models seems weak… its disclosed process shows major limitations in the scope 

of options considered and the assessment of those options”.   

Given the thorough approach Ofwat took in the development of the base models, including 
consistent consultation with companies, the subsequent “fast-tracking” of growth capex 
following the failure of the unit cost approach seems to have side tracked the previous 
rigorous approach. 

Reckon’s review proceeds to address the omission of the number of new connections from 
the selection of cost drivers.  The number of new connections to the water network is clearly 
an important driver of growth expenditure.  A water company’s growth expenditure will be 
affected by both: 

 the number of new connections that are actually made (e.g. which may drive 

connections work and potentially site-specific work); and  

 the company’s internal forecasts of new connections (e.g. which may drive network 

reinforcement expenditure carried out on an anticipatory basis, to enable the system 

to accommodate new customers without service quality problems). 

These cost drivers do not feature at all in the set of explanatory variables included within 
Ofwat’s econometric models of base costs.  Some of the explanatory variables within the 
base models will be correlated with the number of new connections.  In particular, this 
applies to the various measures of the scale of companies which are used in the econometric 
models of base costs (e.g. the number of connected properties, the length of main, the 
sewage load and sewer length) and potentially also some of the density measures (which 
incorporate measures of scale).  The Reckon report highlights:  

“while there is some correlation between the number of new connections and explanatory 

variables capturing company scale, we do not consider that scale is a good proxy for the 

number of new connections… Econometric models used for benchmarking water company 

costs will inevitably be imperfect – capturing, at best, approximations of the underlying cost 

drivers.  It is not realistic to expect the models estimated using a small data sample to 

capture all costs drivers in a way that reflects the underlying economic and engineering 

relationships.  But given the scale of growth-related expenditure, it seems important to 

consider the scale of the modelling error or limitation arising from the omission of the number 

of new connections from the cost assessment models used for growth-related expenditure”. 
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The Reckon report assessed the simplistic addition of new connections as this report was to 

assess models at an industry level and offer an alternative using data that already existed. 

We have outlined in the above section our justification for our forecasted £84million and have 

demonstrated that volume of connections alone is not the sole driver of cost. Specifically, the 

prior section outlined: 

 average meterage per site, and therefore associated cost, has been increasing 
reflecting the larger development sites now being undertaken.  We note that the cost 
of our on-site mains activity is a contracted rate, derived via market testing and 
inflated by RPI annually. This contract has been in place for the whole of AMP6 such 
that the observed increase in our costs over time has not been driven by price-
effects, but rather by the type of work/activity that we have had to perform. 

 network reinforcement does vary from region to region, and also over time even for 
the same company.  It is entirely plausible that one company could add many new 
connections but still spend relatively little on network reinforcement if it happens to 
have spare capacity in the area. Conversely, one company could add a relatively low 
number of new connections, but still require a relatively high amount of reinforcement 
if it does not have spare capacity in the area. In our response to the IAP we provided 
details on the areas of our network already nearing maximum capacity. And due to 
the forecasts over the next 25 years, we have to reinforce a high proportion of our 
network to accommodate the extra demands. 

The above issues taken from the previous section serve to demonstrate that the current 
selection of cost drivers, specifically connected properties, are clearly insufficient to reflect 
the new connection activity required to be undertaken by SEW – or the industry.  
Additionally, given the use of one contractor operating (and managed) on one set of market 
procured contract rates we have been able to demonstrate that unit costs from region to 
region (within our operating area) vary simply due to the operating constraints outlined 
above.   

As part of the analysis undertaken by Oxera they have modelled solely growth enhancement 
spend alongside the Botex drivers.  The conclusion of this analysis was notable weaker 
models with r-squared values ranging from 0.75 to 0.76 and a very wide spread of efficiency.  
The analysis endorses earlier views that the incumbent drivers are insufficient to reflect new 
connection growth enhancement expenditure in the industry – adding support to their 
removal from the base modelling.  

Hence along with our own justifications and outcomes of the Reckon report we are confident 
that required growth expenditure is not being appropriately modelled, or is incorrectly 
identifying inefficiency, in the current suite of econometric models. 

Concluding on the issue of appropriate cost driver omission Reckon make the following 
comment:  

“We doubt that the problems above can be addressed by including explanatory variables for 

connection growth rates in the econometric models of base costs.  There are limitations to 

what the econometric models can be expected to do given the small sample size and 

complexity of water companies’ activities.”  

Combined with our own understanding we would support this concluding outcome from 

Reckon, and coupled with the current deviation of supplied information from all companies 
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we would therefore conclude it is in Ofwat’s best interest to remove capital growth 

expenditure from the current base modelling.    

Following removal of capital growth expenditure from base modelling how should Ofwat 
proceed?  We consider there to be two solutions: 1) the current suite of models can be 
revised with appropriate explanatory drivers to better reflect the required forecast 
expenditure; or 2) individual company assessment via the application of the base efficiency 
challenge derived from the base costs model without growth costs to the companies’ 
forecasts of growth costs. 

The first approach would require the use of data not currently collected by the industry 
notably network capacity and average development size. Therefore this options is not 
practical for this price review not least because time series data is needed.  

We would therefore recommend Ofwat adopt the latter approach and to assess new 
connection growth funding in isolation via the established application of base efficiency 
deployed in other areas of enhancement spend.   

Whilst our preference is for a different approach, as part of this submission a cost adjustment 
as a solution to remedying the shortfall in growth expenditure should Ofwat continue to 
include this activity with the modelling suite has been included in our response. 

We have commissioned Oxera to quantify the value for our cost adjustment.  The Oxera 
report is included for review as an annex to this document.  As part of the analysis 
undertaken by Oxera the following observations were identified: 

“Modelling growth enhancement in isolation with the BOTEX drivers results in a higher 

volatility across companies and over time when modelled.  Moreover, the decision to include 

growth enhancement within modelled base expenditure has also resulted in a more stringent 

efficiency challenge on growth enhancement. In particular, 

 Ofwat imposes an upper quartile (UQ) efficiency challenge in its assessment of 

modelled BOTEX+ expenditure. The UQ benchmark is more stringent than the 

median benchmark that Ofwat imposed in the unit cost models it used at the IAP.  

 Second, including growth enhancement expenditure within the modelled cost base 

has removed Ofwat’s ability to account for step increases in unit costs in AMP7, given 

that the outturn-based regression outputs are assumed to be valid over AMP7. Ofwat 

has not provided robust evidence to support its claim that ‘it does not expect to see 

any significant step changes in what drives growth enhancement in AMP7’.  At the 

IAP, it partly allowed for the increase in unit costs that the industry anticipates in 

AMP7 by using a combination of historical and forward-looking benchmarks.  We 

recommend that Ofwat tests whether the outturn-based regression outputs are valid 

for growth and make appropriate adjustments, either through its modelling framework 

or a deep dive assessment. 

 Furthermore, Ofwat overlays a ~1.1% p.a. net frontier shift assumption to the 

BOTEX+ expenditure, which feeds into the efficiency challenge on growth 

enhancement expenditure. The assumption that efficient growth enhancement costs 

are decreasing at ~1.1% p.a. runs counter to the assumed increase in efficient unit 

costs at the IAP”. 
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With regard to quantifying the cost adjustment we have instructed Oxera to estimate the 
implied allowance within the DD models.  This has been achieved through estimating BOTEX 
using the IAP definition of modelled costs (with the amendments made to data and the 
forecasting approach at the DD), and compare this with the modelled BOTEX+ allowance at 
the DD. This has led to an implicit allowance of £57m against a submitted cost of £84m. 

The outcome of this analysis is therefore a shortfall of £27million.  To be consistent with 
Ofwat’s wider approach of using base efficiency as a default challenge we have assumed an 
identical approach in our solution –we have used Ofwat’s base efficiency outcome using the 
DD models without growth expenditure.  To remedy the shortfall we propose that Ofwat apply 
the Botex efficiency challenge to growth enhancement expenditure as growth enhancement 
activities are broadly comparable to the activities covered in base.  However the drivers of 
volume are notably different, which is why they cannot be modelled together as Ofwat has 
done for DD (as highlighted in Oxera’s note).  Given the similarities in the types of work 
carried out in base and growth enhancement, it is appropriate to assume the same level of 
efficiency is applicable. 

Excluding growth from the DD modelling and re-estimating the models generates an efficient 
Botex value of £528million, versus a submitted value of £562million. From these two 
numbers we subtract the implicit allowance for total OPEX enhancement (2.2% of modelled 
costs, or £11million1) and the submitted total OPEX enhancement (£23million), respectively. 
SEW’s estimated efficiency in base expenditure based on is therefore 96% (528-11)/(562-
23).  We have subsequently applied this revised base efficiency to our submitted growth 
forecast (£84million) to derive an efficient growth enhancement TOTEX allowance of 
£80million.  The challenged shortfall is therefore £23million (i.e. £80-£57million) – we have 
used this value as our cost adjustment claim to be submitted in our revised WN6. 

Note that, should Ofwat accept the modelling claim on the use of density drivers in TWD 
models (see section 2.4), the value of the claim will increase from £23million to £25m, as 
SEW’s estimated efficiency in base expenditure improves from 96% to 98% following the 
same approach as detailed above 

We are keen to engage and consult further with Ofwat on either solution, or indeed any other 
considered options, to bring the issue to a conclusion prior to final determination. 

2.3.4 Implications for grants and contributions 

The other key consideration when examining growth expenditure is its relationship to the 
associated assumed grants and contributions.  The chosen methodologies across costs and 
contributions needs to be consistent to prevent perverse outcomes.  In this section we set 
out our views on Ofwat’s approach to setting grants and contributions. This covers: 

 Ofwat’s use of recovery rates; 

 Ofwat’s decision to include the cost of our proposed zonal strategies project under 
developer services; and 

 The treatment of diversions. 

                                                
 

1 For consistency, we broadly follow the same approach used by Ofwat in estimating the implicit opex enhancement allowance. 
Our estimated 2.2% implicit OPEX enhancement allowance differs from Ofwat’s implicit allowance of 1.03% as (i) the 
percentage includes OPEX enhancement for growth related activities whereas Ofwat excludes growth related enhancement and 
(ii) the submitted costs with which it is being compared is BOTEX rather than BOTEX+. The implicit allowance for enhancement 
OPEX under this approach is therefore 2.2% of £528m (i.e. £11million) compared to Ofwat’s implicit OPEX enhancement of 
1.03% of £585m (i.e. £6m). 
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In this section we take Ofwat’s efficiency challenge as a given in order to focus on just the 
issues above. 

Ofwat’s use of recovery rates 

Ofwat converts its total allowed cost for new connections into grants and contributions (i.e. 
the revenue received from developers) by applying recovery rates. It is proposing the 
following rates for South East: 

 For water new connections (i.e. on-site connection and requisition) it applies a rate of 
100%.  This is consistent with our business plan. 

 For water new developments (i.e. network reinforcement) it applies a rate of 59.4% 
which is based on our business plan.  

 For our proposed zonal strategies project it applies a rate of 75%. We assumed 0% in 
our business plan 

We comment on these points below. 

New connections 

We agree with this approach with respect to new connections. In our view it is reasonable 
that developers pay for 100% of the cost of on-site work, since it has been carried out for 
exclusively for them.  

New developments  

We had observed in the IAP and the draft determinations for the three Fast-Track companies 
that Ofwat was initially proposing to apply an industry-wide recovery rate. We strongly 
disagreed with this approach because in our view it is reasonable for different companies to 
have different recovery rates given that network reinforcement costs and income offsets vary 
from region to region.  

Ofwat has since updated its approach and is proposing to use the recovery rate implied in 
our business plan. We believe that this is a reasonable approach.  

Zonal strategies  

Ofwat is proposing to recover 75% of its view on the cost of our proposed zonal strategies 
project from developers. We strongly disagree with this approach. As described in more 
detail below, we believe that the zonal strategies project does not belong under developer 
services as they cannot be appropriately assigned to any particular development 

Ofwat’s decision to include the zonal strategies project under developer services 

Ofwat now assesses new connection costs through its base econometric models. It has 
noted that for a few companies, where its view on cost was significantly different to the 
company's view on cost, it has carried out deep dive assessments to try to better understand 
the discrepancies, and to decide whether any cost adjustments should be made. Ofwat 
decided to carry out a deep dive of our costs.  

As part of this, it decided to focus on our proposed £58 million of zonal strategies projects. 
Ofwat noted that:  

"As this expenditure relates to intra-zonal schemes (rather than interzonal) and is largely 

linked to areas with high development, particularly Ashford and Basingstoke, we consider 
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this to be growth expenditure. After considering the evidence in the business plan we allow 

£41.8 million for these schemes compared to £58 million which was requested."2  

For the avoidance of doubt, we would like to note that this £58m programme (which is a 
component of WS2 lines 9 and 10 – see our IAP response on Securing cost efficiency 
Chapter 6) was not part of our cost forecast for new connections (which separately amounted 
to £84m in total – see WS2 lines 11 and 12).  

Therefore, in our view, it is not clear why Ofwat would carry out a deep dive on this particular 
project as a means to understand the difference between Ofwat’s and South East’s views on 
a separate set of cost items. Assessing this cost item does not explain that difference.   

We would also note that, historically, projects of a similar nature to the zonal strategies 
project have always been funded through enhancement, with the cost then recovered across 
all of our customers. Our zonal strategy and intra-zonal investments were assessed and 
funded at both PR09 and PR14 this way. For both these periods, these programmes were 
separately reported from our proposed new connections and onsite/offsite reinforcement 
investment and costs were not recovered from developers. 

Therefore, Ofwat’s new approach is a departure from the approach taken historically, and it 
is not clear to us why this should be the case.  

Ofwat’s proposed approach is also likely to lead to a significant increase in charges for 
developers. Ofwat has determined that 75% of its view on the cost of the project (75% x 
£41m = c£31m) should be recovered from developers, with the remaining 25% recovered 
across all customers. Presumably this cost would need to be recovered through our network 
reinforcement charge. However, given that we are forecasting around 46,000 new 
connections during AMP7, we would like to point out to Ofwat that its approach would imply 
an increase to the network reinforcement charge of around £670 per new connection, solely 
related to this one project. And if it were to be recovered only from new connections in 
Ashford and Basingstoke – a subset of the 46,000 new connections – then the increase for 
developers in those areas would be even more pronounced (and we would also have to 
introduce zonal charges for the first time).  

This would be a significant increase in developer charges, and it would also change the 
balance of charges recovered from developers versus all customers (which we understand 
goes against Ofwat’s stated objective to keep the balance broadly maintained).  

We also note that the project is not directly driven by the new connections added in those 
areas during AMP7, but rather it reflects the more general and much broader longer-term 
impact of growth. 

Therefore, in our view, it is not appropriate to recover the cost from developers for the 
strategic mains schemes, and instead it should be recovered across all customers, which is 
also in line with the approach taken by Ofwat historically.  

  

                                                
 

2  https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-South-East-Water-draft-
determination-1.pdf  

https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-South-East-Water-draft-determination-1.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-South-East-Water-draft-determination-1.pdf
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Diversions  

Ofwat has noted that: 

“For diversions activities, where companies move their assets to make way for new 
infrastructure, we use the company view of the associated income and assume that this 
represents 100% of the costs.”3 

In our business plan, we forecast a cost of £2.2m over AM7 to carry out diversionary work. In 
light of Ofwat’s determination above, we would therefore expect to see this cost feed its way 
through into our grants and contributions. However, after examining Ofwat’s calculations, we 
see that this has not happened. The table below replicates how our grants and contributions 
allowance of £57.8m has been determined.  

Table 6: Diversions have not been included in our cost allowance 

 
New 

connections 
(£m) 

New 
development

s (£m) 

Diversions 
(£m) 

Zonal 
strategies 

(£m) 

SEW cost forecast £30.5 £53.2 £2.1 £58.0 

Ofwat view on cost £13.0 £22.7 £2.1 £41.8 

Recovery rate 100% 59%  75% 

Grants and contributions £13.0 £13.5  £31.4 

Inflation adjustment 99.6% 99.6%  100% 

Final allowance £13.0 £13.4  £31.4 

Grand total £57.8 

 

As can be seen, our £2.1m forecast for diversions has not been included. We understand 
that this may be because in Ofwat’s grants and contributions model, it has applied an 
override to our diversions income classifying it as opex, which means it has not fed through 
into our grants and contributions. However, this work is actually capex in nature, so it should 
feed through in full into the total. 

Supplementary assessment of grants and contributions 

The supplementary note sent to all companies (13th August 2019) from Ofwat sought to 
confirm the approach taken at draft determination, but also made clear the intended 
approach for final determination. 

Grants and contributions for draft determination were calculated using the (confirmed Ofwat) 
approach: 

“First, we [Ofwat] derived an estimate of our allowance for developer services costs out of 
our ‘modelled base plus’ allowance. We did that by running our econometric models with and 
without growth (capex) costs and used the difference between the two results as the 
estimate of our growth cost allowance. We acknowledge that a number of different 
approaches could have been used to derive an estimate of our developer services cost 
allowance out of our ‘modelled base plus’ allowance, and note that the approach we have 

                                                
 

3  https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-South-East-Water-draft-
determination-1.pdf  

https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-South-East-Water-draft-determination-1.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-South-East-Water-draft-determination-1.pdf
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opted for is likely to result in a conservative estimate of our growth cost allowance as we 
were unable to identify growth opex in the historical cost data. 

Second, we [Ofwat] compared the estimate of our growth cost allowance with the company 
business plan forecast of growth costs and use the ratio as the efficiency rate which we apply 
to the company’s proposed G&C recovery.” 

The confirmation of draft determination approach was followed by Ofwat’s decision to alter 
their approach for final determination: “The approach we [Ofwat] implemented in the grants 
and contributions feeder models is not our intended approach at final determination. Our 
intended approach, instead, is to apply our efficiency challenge on ‘modelled base plus’ costs 
to the company proposed G&C.” 

For the avoidance of doubt we therefore believe our final determination position regarding 
grants and contributions, using current draft determination assumptions to be the following: 

 Business plan (SEW) forecast = £62.75million 

 Ofwat allowance = £60.40million (i.e. following botex plus efficiency challenge @ 
96%) 

Regardless of our views regarding the efficiency challenge we consider this to be broadly an 
appropriate approach by Ofwat for final determination.   

What is important is that Ofwat mirror this approach in the assessment of growth costs.  This 
would mean that costs and contributions are consistently derived and that all the issues with 
growth cost modelling are mitigated as proposed above. As outlined in a previous section we 
believe Ofwat should exclude all new connection expenditure (as per IAP) and apply the 
Botex modelling efficiency outcome.  Clearly, grants and contributions would also use the 
Botex efficiency challenge in tandem (instead of the current Botex plus assumption).   

We believe this similar approach would be suitable – i.e. corrects Ofwat’s own view from their 
supplementary note that econometric modelling can lead to a conservative estimate – whilst 
also offering a consistent mechanism to both cost, and grants and contributions. 

2.3.5 Continued concerns of data reliability 

We believe that there are clear issues with the input data used by Ofwat in its benchmarking 
analysis. Clearly, if this is the case, then any results cannot be considered robust. In Severn 
Trent’s response to its Draft Determination, it outlined a number of concerns with the input 
data.4 We have reviewed the issues, and agree with many of them. In our view, the main 
issues are: 

 Zero costs: Companies have submitted data on their historical capex on new 
connections (line 12 in WS2). Four companies reported zero expenditure. However, 
this is not plausible because there are non-contestable elements to new connections 
activity. We believe the data is not accurate and therefore not fit for the purpose of 
modelling costs.  

 Differences in accounting: In reporting data, there is scope for confusion and 
inconsistency in approaches across companies with respect to income offsets and 
assets payments. For the purposes of cost modelling, only actual gross costs should 

                                                
 

4  https://www.stwater.co.uk/content/dam/stw/about_us/pr19-documents/draft-detemination-response-appendix-one-
securing-cost-efficiency.pdf  

https://www.stwater.co.uk/content/dam/stw/about_us/pr19-documents/draft-detemination-response-appendix-one-securing-cost-efficiency.pdf
https://www.stwater.co.uk/content/dam/stw/about_us/pr19-documents/draft-detemination-response-appendix-one-securing-cost-efficiency.pdf
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be considered. However, some companies appear to have reported net costs (i.e. the 
gross cost minus the income offset). This means that data is not reported on a like-
for-like basis, and as such, the results cannot be considered robust or meaningful. 

As part of the Draft Determination, Ofwat has issued a data request to the industry5 on 
historical costs, grants and contributions, and volumes. In our view, this is a recognition that 
there are issues with the input data and we believe that if Ofwat does continue to use 
benchmarking, then it needs to update its modelling analysis when it receives this updated 
data. 

2.3.6 Regulating charges 

Ofwat has published its proposed approach to regulating developer services.6 In line with 
competition law, it has determined that companies must set cost reflective charges. It is 
important that we are obliged to set our charges in a way that is reflective of our actual costs 
– not Ofwat’s (lower) view on our costs – in order to avoid margin squeeze. Ofwat seems to 
accept this point:  

“Our English new connection charging rules do not require companies to align their charges 

or income offset with our PR19 determination assumptions of costs and revenues”7 

For a given level of volume, this means that there could be a significant over-recovery of 
grants and contributions – even though it would actually be cost-reflective. While Ofwat has 
updated its rules on regulating charges, it has provided no explicit discussion or guidance on 
how such an over-recovery would be dealt with – i.e. where the over-recovery would go, and 
through which mechanism.   

In principle, an over-recovery could be dealt with in the following ways: 

 In period: 

□ The over-recovery could be handed back to developers in the form of a rebate. 

However, this would amount to ex-post margin squeeze, and is therefore not an option. 

We would also be losing money on each new connection added, and we would 

therefore have no incentive to add new connections, which in our view is not a 

favourable outcome.  

□ We could lower developer charges in subsequent years. However, this too would also 

amount to margin squeeze and is therefore not an option. Similarly, we would be losing 

money on developer services.  

□ We could lower other customers’ bills. However, Ofwat has been clear that it does not 

want to see other customers’ bills changed due to recovery issues with developers. 

Therefore, while it is an option, we understand that this goes against Ofwat’s guidance. 

Again, we would be losing money under this option. 

 End of AMP true up: If our charges are cost-reflective and we can demonstrate that they 

were efficiently incurred, then we believe we should be allowed to keep the over-recovery 

                                                
 

5  https://www.ofwat.gov.uk/publication/pr19-draft-determinations-developer-services-data-request/  

6  https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-
regulating-developer-services.pdf  

7  https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-
regulating-developer-services.pdf  

https://www.ofwat.gov.uk/publication/pr19-draft-determinations-developer-services-data-request/
https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-regulating-developer-services.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-regulating-developer-services.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-regulating-developer-services.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-regulating-developer-services.pdf
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in full. If the costs were not efficiently incurred (or only partially), then we accept that some 

of the over-recovery should be passed back to customers. This could be handed back by 

lowering customer bills. While this would still seem to go against Ofwat’s guidance that 

customer bills should not be changed in response to recovery issues with developers, given 

that we cannot hand it back to developers, it seems to us to be the only viable option. 

Ofwat is proposing its new Developer Services Revenue Adjustment (DSRA) mechanism to 
help remedy the problem.8 But in our view, the mechanism does not solve the problem.  

Equation 1: Ofwat’s proposed DSRA does not solve the problem 

 

First, as can be seen above, an adjustment is only made if there is a difference between the 
forecast volume of work (FC) and the actual volume of work (AC). This means that no 
adjustment would be made if the actual volume of work had been forecast correctly. 
Therefore, this does not solve the issue. 

Second, the details underlying the unit rate are not clear to us. Ofwat has calculated some 
‘illustrative’ rates. However, it is unclear to us whether this is its actual proposed approach, 
and only the input data is subject to change (i.e. Ofwat has issued a data request and it will 
update its analysis when it receives it), or whether the calculations are also just illustrative. 
Ofwat has provided the following details. 

  

                                                
 

8  https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-
regulating-developer-services.pdf  

https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-regulating-developer-services.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/07/PR19-draft-determinations-Our-proposed-approach-to-regulating-developer-services.pdf
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Equation 2: The unit rate input is not clear 

 
 

It appears to us that Ofwat is proposing that the unit rate would be calculated at PR19. 
However, in our view, the over-recovery issue can only be dealt with by carrying out an ex-
post reconciliation exercise at PR24. Also, there are no further details underlying the ‘EC’ 
factor. In Ofwat’s table of illustrative unit rates, we have inferred that Ofwat is using an EC 
factor of 1 – i.e. no adjustment. We feel that we do not have enough detail to comment on 
this factor, but the point remains that if the unit rate is calculated ex ante rather than ex post, 
then there may still be issues with over-recovery even if the costs were incurred efficiently. 

We believe that Ofwat should adopt a simple end of AMP true up mechanism, whereby all 
companies have an opportunity to justify any over-spend. If Ofwat considers that the 
company has demonstrated that the over-spend was incurred efficiently (and again we point 
out that most of the costs are incurred in markets which are contestable), the company 
should be allowed to keep the over-recovery. If Ofwat considers that only a proportion of the 
over-spend was incurred efficiently, companies should be allowed to keep that proportion of 
the over-recovery, and the remainder should be returned to customers (not developers) in 
the form of lower bills. This simple approach ensures that we are not squeezing margins in 
the contestable markets for developer services, and ensures that we continue to have an 
incentive to add new connections to our network. 

It is important to note that the variation between allowed and actual costs and contributions 
will be considerable in Ofwat’s proposed approach whereas it is likely to be a much smaller 
issue if the costs and contributions are assessed in a consistent way by applying base 
efficiency to growth costs and contributions. 

 



 

South East Water Draft Determination Response – Securing cost efficiency | 30th August 2019 
 

Not confidential | Author: Nblake | Last saved: 29/08/19 

File name: Chapter 3 Securing cost efficiency final  Page 29 of 119 
 

2.3.7 Competition versus regulation 

Before commenting on the details of Ofwat’s approach, we note that on-site connection and 
requisition are contestable markets. Developers can buy the services they require from the 
incumbent water company, or a self-lay provider (SLP) or a NAV. Ofwat is keen to promote 
competition in this market, and we support this position.  

In many markets, competition helps to deliver positive outcomes for customers including 
lower prices, improved service quality, greater choice and more innovation. In markets where 
there is little to no competition, regulation can try to replicate competitive pressures, but it is 
second best to competition. While it can, and largely does, promote positive market 
outcomes, regulation is administratively burdensome and there is scope for it go wrong and 
have unintended consequences. Where possible, it is preferable to row back on regulation 
and allow competition to drive improvements in the market instead – and it is free. 

In our view, Ofwat needs to consider in more detail how its proposed regulation will co-exist 
with:  

 the competition already in the market; 

 the competition law that we are already accountable to; and  

 Ofwat’s existing guidance on how companies set developer and NAV charges. 

We note that third parties can already challenge us if they believe we are squeezing their 
margins or undertaking other exclusionary behaviours, such as refusal to supply.  

We believe that Ofwat’s proposed approach adds an extra layer of complexity, which in our 
view is artificial and not necessary and has the potential to increase competition law issues 
and subdue the market. Ofwat’s rules on how companies set developer and NAV charges, 
and competition law, oblige us to set our charges at a level which is reflective of our actual 
costs. But, in parallel, Ofwat is now also proposing to regulate our costs and set our grants 
and contributions allowance. This creates a disconnect between how our developers 
services business actually performs in reality in terms of cost and revenue, and how that 
compares to Ofwat’s view on our costs and revenues. This introduces a need for 
reconciliation and true up mechanisms. And we note that obviously Ofwat will not be 
regulating the costs and revenues of the other participants in the market. 

We do accept that the market could work better. However, we believe that the best channel 

through which Ofwat can improve the market is its ongoing efforts in providing guidance to 

companies on how to set developer and NAV charges, not by adding an extra layer of 

complexity.   

2.3.8 New connection growth - conclusion 

Given the breadth of our response on this subject it clear this is significant issue to SEW, and 
a larger issue for Ofwat to resolve for final determination.  We have outlined our summarising 
views below: 

1. The current Ofwat approach leads to an SEW counter intuitive underfunding of new 
connection growth expenditure by a value of £27million.  Current econometric 
modelling is unable to accurately model forecast expenditure given the lack of 
appropriate drivers and complex/varying operating condition requirements between 
companies 

2. We believe there is robust justification in our plan and subsequent responses to 
demonstrate the forecast £84million required 
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3. Our favoured approach is for Ofwat to retain a Botex modelling suite and apply the 
base efficiency challenge to our new connection growth expenditure forecast 

4. Should Ofwat retain their current approach we have entered a cost adjustment claim 
to ensure the required shortfall is recovered 

5. Applying a base efficiency challenge is consistent with Ofwat revised approach to 
grants and contributions – i.e. base efficiency challenge applied 

6. True up mechanism: Ofwat proposed approach will very likely result in a significant 
grants and contributions over-recovery and other charging related issues. And its 
proposed DSRA mechanism does not provide a clear way forward for dealing with 
this. Ofwat should introduce a simple end of AMP true up mechanism, whereby all 
companies have an opportunity to justify any over-spend. 

2.4 Treated Water Distribution - density modelling failures 

In examining Ofwat’s models we seem to be inexplicably less efficient in the treated water 
distribution model in comparison with other models where we are consistently in the upper 
quartile.   

Given our understanding of our business and the outcomes of the remaining econometric 
models that incorporate the treated water business we see no reason to warrant this singular 
inefficiency. 

For both our business plan and IAP submissions we have commissioned Oxera to assist with 
a cost adjustment claim to take account of our unique geology constraints.  Our cost 
adjustment from IAP had focused on the network plus price control.  For our draft 
determination response our cost adjustment relates to density and its use within the treated 
water distribution model.   

For draft determination we have re-examined all of the elements of Ofwat’s cost models 
including the statistical properties strengths, but also whether they intuitively contain the 
factors that in a real company truly drive costs. As a result of changes to the models that 
include the drivers of cost that relate to high lift pumping and number of sources we have 
chosen to withdraw our claim (which was present for both our business plan and IAP 
response) in this area for the DD response. 

In considering the overall composition of the models we do however consider that there 
remains scope to strengthen the treated water distribution (TWD) element to ensure the 
modelling suite as a whole is both intuitive and statistically robust for all companies, and 
therefore better able to explain real efficiency. 

In particular, as outlined in our IAP response we continue to believe there is scope to allow 
for a greater breadth of density explanatory factors to be used. Density is a key component 
of the models and it is therefore key that it is expressed and measured in the appropriate 
way. Company density characteristics will influence costs – but relying on a single density 
measure across all models to capture these effects is overly simplistic and open to significant 
challenge and potential error. This is in contrast to wastewater, where Ofwat has considered 
multiple factors for density and triangulated results from these.  This results in an excessively 
high inefficiency estimated on SEW’s TWD costs (30% over AMP7). 

We have again worked with Oxera to quantify this effect and to submit a cost adjustment 
claim to counter this model deficiency.  The Oxera report in full can be viewed as an annex to 
this paper. 
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Ofwat continue with the approach that the weighted average density factor is most 
appropriate i.e. the population density per each local authority district as population per 
square kilometre.  Given Ofwat’s continued stance our arguments raised at IAP remain valid.  
Specifically, Oxera make the following observation regarding Ofwat’s density choice: 

“As noted previously, while Ofwat has considered two variables each to capture scale and 
treatment complexity, it has considered only one measure of density in all five econometric 
models—weighted average density. However, the number of properties per length of mains 
may be considered an equally valid alternative density driver, and this was used in PR14 and 
the Competition and Markets Authority’s (CMA) Bristol Water price inquiry.  Properties per 
sewer length is also considered by Ofwat in one of the sewage collection models (and the 
weighted density measure is used in another) for a similar reason: that, for that activity, a 
density measure as a function of length and properties would be appropriate. 

One of Ofwat’s stated reasons for excluding this density variable is that it may be within 
management control.  There are two inconsistencies with this line of argument. First, the 
extent to which length of mains is within management control is questionable, as argued by 
Ofwat in its explanation of the scale driver used in TWD models.  Second, to the extent that 
the length of the network is an endogenous drivers of costs, Ofwat already controls for other 
(perhaps equally) endogenous cost driver, such as treatment complexity and booster 
pumping stations per length of mains.  

Ofwat also claims that the weighted average density measure ‘better reflects relative 
densities within regions’.  Although this may be true, it may not better reflect the impact of 
density on efficient expenditure. This is the first time that Ofwat has used the weighted 
density measure in an econometric framework and there is insufficient validation of the cost 
impacts determined by the draft determination cost models. On this point, Professor Andrew 
Smith’s peer review of Ofwat’s wholesale cost models at the IAP recommended validating of 
the cost impact of variables in particular.  In the absence of cross-validation, it would be 
prudent to consider alternative measures for a factor (as Ofwat has considered in other 
instances) and triangulating results from these.” 

As per our IAP response we continue to believe that ‘properties per length of main’ is a 
measure of the scale of the assets used to serve the existing customer base, and may 
therefore be more closely related to difficulty in operating the network. The density variable is 
particularly relevant in the treated water distribution part of the value chain – and hence is 
ideally suited for the TWD model.    

Furthermore, Oxera’s analysis has outlined that there is little statistical argument to prefer 
one variable to the other.   Combined with evidence that there is operational merit to using 
both variables and given that different (cost/efficient) outcomes are generated from using 
each variable we therefore consider it appropriate that Ofwat use both variables to reach a 
balanced position across the industry. 

Our challenge is therefore not to remove the Ofwat incumbent chosen density measure as 
this would represent a significant change at this point in the process but simply to triangulate 
an alternative measure of density to ensure all relevant components are considered. This 
would increase the number of TWD models to two and bring it more in line with how Ofwat 
assesses other parts of the value chain in water and wastewater models. 

The below diagrams outline the existing modelling structure, with the lower diagram depicting 
the suggested change via an added TWD model 2 which is equally triangulated alongside 
the existing TWD (model 1) model. 
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Figure 8: Ofwat Base Model Structure 

 

Figure 9: Suggested Base Model Structure 

 

Ofwat’s over-reliance on one TWD model has a particularly large impact on our cost 
allowance, and is in stark contrast to the efficient position generated in all other models. 
Given the evidence to suggest that Ofwat’s approach underestimates SEW’s efficient cost 
allowance we are therefore submitting a cost adjustment as a solution to the current 
inappropriate shortfall given the materiality of the issue. 

Oxera have undertaken analysis to calculate our proposed cost adjustment to be submitted 
to table WN6.  The below table shows SEW’s efficient cost allowance in Ofwat’s TWD model 
and our proposed alternative model, as well as the efficient cost allowance when our 
alternative model is triangulated with Ofwat’s five other models. 

Table 7 SEW's efficient cost allowance 

  TWD2 Triangulated1,2 

  
Ofwat Alternative 

Difference 
(alternative 
less Ofwat) 

Ofwat Alternative 
Difference 
(alternative 
less Ofwat) 

AMP7 modelled 
BOTEX+, £m 

404 404  645 645  

AMP7 predicted 
BOTEX+, £m 

304 364 +60 632 647 +15 

AMP7 efficient 
cost allowance, 
£m 

281 338 +57 585 599 +14 

Efficiency gap 30% 16% -14% 9% 7% -2% 

 

Note:  

1 The triangulation method is the equivalent of Ofwat’s current method. In the Ofwat column, the results are 
triangulated from five models. In the alternative column the results are triangulated from six models, with the 
weight for TWD split between Ofwat’s and the alternative.  

2 In the table, we apply Ofwat’s triangulated UQ efficiency challenge at the DD (i.e. 4.8%) uniformly to all the 
model predictions to get the efficiency cost allowance. These results do not account for the implicit OPEX 
enhancement allowance. 

Source: Oxera analysis.  
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Although the difference in cost allowance in the TWD model is large (~£57m), this bias is 
reduced in the triangulation process to £14m.  

As this claim relates entirely to an underestimation of SEW’s allowance in the TWD model, it 
would be appropriate to attribute the impact to the network plus price control. Compared with 
a submitted network plus TOTEX allowance of £877m, the triangulated value of £14m 
represents a material underestimation of SEW’s efficient expenditure (1.6%). 

Conclusion – density improvements to treated water distribution models 

The current suite of Ofwat modelling does not ideally account for all types of density 
variables – instead relying on a singular variable, weighted average density.  The reliance on 
a singular explanatory driver contradicts the preferred balance approach in other areas of 
econometric modelling. 

The use of the singular density driver has a detrimental effect on SEW efficiency within the 
treated water distribution.  In all other models SEW perform very well – we have been unable 
to identify any credible operational reason why we may appear inefficient in just one model.  
We have identified that the fault lies within the singular use of the density driver – weighted 
average density. 

To correct this issue for both SEW and to ensure a balanced view is achieved within the 
industry we strongly advise Ofwat to triangulate across two treated water distribution models 
- such an approach would be consistent with the remaining triangulation in place.  The 
second treated water distribution would use an alternative density driver, properties per 
length of water main.  The use of the driver would provide a balanced view of treated water 
distribution activity to the modelling, and also has historical precedent being used at PR14 
and at the subsequent CMA enquiry for Bristol Water.   

The added triangulation that the driver brings ensures a better view of efficiency for SEW 
which is more recognisable for our operational activity.  Should Ofwat continue with their 
approach of single density reliance we have calculated a cost adjustment claim of £14million 
using the same approach. 

2.5 Frontier Efficiency 

The remaining factor to account for the modelled shortfall allowance is Ofwat insistence of 
using a frontier efficiency of 1.5% per annum.  This is in contrast to our 1% per annum 
frontier efficiency used within our submission. 

For IAP there was an industry challenge to the high frontier efficiency applied.  In response 
for DD, Europe Economics noted the following: 

“averages of comparator sectors would not provide an appropriate upper bound on future 
performance as historical performance indicates many sectors can perform more strongly 
than the average.” 

We have instructed Oxera to review this area on our behalf.  They responded with the 
following comment: 

“While it is true that some sectors can perform more strongly than the average, it is also true 
(by definition) that some sectors are unable to perform as strongly as the average. That is to 
say, the feasible rate of frontier shift in some comparable sectors was lower than the 
average. For example, the construction industry improved its productivity by only 0.2% p.a. in 
the pre-crisis period (1999–2007), and reduced its productivity by 0.1% across the full 
sample (1999–2014). Furthermore, the chemicals industry (an industry that is given sole 
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weight in determining the upper bound) reduced its productivity in the post-crisis period 
(2010–14).  

Europe Economics’ presentation of the results is therefore misleading.” 

In summary Oxera continue to comment that Ofwat’s continued use of apply 1.5% frontier 
efficiency to be unjustified and not well evidenced.  We therefore continue to revert to our 
original proposal that 1% per annum is more justifiable and robust estimate of frontier 
efficiency.  

2.6 Unmodelled Costs 

Unmodelled costs continue to be underfunded at the draft determination – by a variance of 
£11.8million.  This is a broadly a consequence of Ofwat’s failure to recognise the impact of 
mid-term revaluation leading to higher local authority rates requirement. 

Table 8: Unmodelled Costs Comparison 

 

 

2.7 Local Authority Rates 

2.7.1 Ofwat Draft Determination Assessment 

We note that Ofwat provides three main arguments to support its Draft Determination 
decision: 

1. Ofwat states that there is not “compelling evidence to robustly forecast the impact of 

these revaluations”.    

2. Ofwat indicates that “in the autumn budget the government announced that the 

frequency of revaluations would be increased to improve fairness of the business 

rates system and to reduce significant changes to rateable values at revaluations. 

Therefore, it is less likely that companies will experience the large step changes in 

business rates that they have at previous revaluations. Equally, the range of impacts 

across the sector may not be as wide as it has been following revaluations 

historically”.  

3. Ofwat believes that “companies have some control over the level of business rates 

they pay, including as a result of efficiencies and by fully engaging with the Valuation 

Office Agency in the revaluation process”.  

We disagree with Ofwat’s reasoning and maintain that our forecast business rate costs 
should be included in the final determination. 

In relation to the first point above, Ofwat appears to argue that the lack of accuracy in 
forecasting means that forecast increases should not be included.  This means that Ofwat 
does not necessarily disagree that the central scenario around business rates requires 

Business Plan

(SEW) DD
Ofwat DD VARIANCE

Unmodelled: £m £m £m

Abstraction charges £15.1 £15.1 £0.0

Traffic Management Act £10.8 £10.5 -£0.3

Local Authority Rates £95.3 £83.8 -£11.5

Total Base Costs £121.2 £109.4 -£11.8
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additional cost allowances but instead means that the main reason for not including an uplift 
is the lack of robustness in the forecast.  In our view, Ofwat draws the wrong conclusion as a 
lack of robustness in the forecast should not lead to a situation where no allowance is made 
and we take all of the risk on future increases.  To deal with the uncertainty in the forecast, 
Ofwat should allow a central scenario to be included in the cost allowances and any upside 
or downside can be dealt with in a risk sharing mechanism.   

In relation to the second point, Ofwat has pointed out that rates revaluations are likely to 
happen more frequently in the future and large step changes may be less likely.  However, 
since the autumn budget 2017 the policy landscape is evolving as the Treasury Select 
Committee started an inquiry into “The impact of Business Rates on business” in February 
2019.   While it is not clear what impact the inquiry may have as it is ongoing, further 
changes to the legislative framework around business rates are possible.  

In relation to the third point, we disagree that companies have some control over the level of 
business rates they pay.   Particularly in the context of a policy landscape, companies have 
very little control over the way the rules are set and applied.  Regulatory precedent has 
shown that other regulators agree that business rates are largely outside of companies’ 
control as, for example, the CAA stated in its Q6 price control that business rates is a cost 
item that the regulated company has little or no control over.   

To deal with the potential out-or underperformance around our central forecast, we propose 
a risk sharing mechanism that is based on regulatory precedent with Heathrow.  In its Q6 
price control for Heathrow Airport, the CAA included an 80% cost sharing factor for business 
rates. Under this provision, 80% of the unanticipated increase in costs will be included in 
airline charges, while HAL will absorb the remaining 20% until the CAA resets the allowance 
at the next price review.  We therefore propose that 80% any out- or underperformance is 
passed on to customers while we bear 20% of the risk.  This is proportionate as we have no 
control over future business rates and is based on regulatory precedent. 

Our external advisers have indicated that there is a material risk that the Rateable Value of 
South East Water will increase at the Business Rates review and their assessment is that the 
rates cost to the business will increase by circa £2.7m from 2021/22. We note that Ofwat has 
not accepted our methodology and remain of the view that the cumulo rating assessment by 
the Valuation Office that is presently being undertaken represents a significant risk to the 
business. 

We have reiterated our summary from our IAP response below: 

2.7.2 Cumulo Rating revaluation early in the period  

Our external advisors have indicated that there will be a significant step-change in the 
Cumulo Rating of water companies in 2021/22 as a result of a change in the way our 
Rateable Asset base value is calculated. 

That external advice is that the valuation of our business will switch from being based on a 
`Split of Assets’ approach to being based on a `WACC’ approach. We have determined the 
impact of this change to be approximately 15% of our cumulo business rates bill which 
means an increase of £2.7m (2017/18 price base) each year from 2021/22 to 2024/25. This 
represents £10.8m (2017/18 price base) increase in base costs over the period. 

The calculation to support the additional cost in our business plan is set out in Table 9 below: 
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Table 9: Business Rates Cumulo Impact 

2017 Revaluation figures Split of assets 
approach 

WACC 
approach 

Divisable balance 46.77 46.77 

Tenant’s assets including working capital 245.44 245.44 

RCV 1193.9 N/A 

Vanilla WACC from Ofwat December draft report for 
PR19 (estimated %) 

 
N/A 

 
2.42% 

Tenant’s share % 23% N/A 

Tenant’s share 10.76 5.94 

Expected properties RV £m 0.92 0.92 

Net RV £m 35 39.9 

 

Table 9 shows that the increase in rateable value will be £4.9m which equates to £2.7m 
when the rateable value multiplier is applied.  

We are concerned that the approach taken by Ofwat to rates is to discount this step-change 
in the basis of valuation of water and wastewater companies. We also note from the 
information provided by Ofwat as part of its IAP that there are other water companies in the 
industry who also expect a step-change in costs to occur in 2021/22 as a result of the 
Valuation Office change in approach. 

Local Authority Rating  

We are concerned that the tables provided as part of the IAP exclude the cost of local 
authority business rates for our operational properties. The rateable value of our operational 
properties is £1.0m and this equates to £0.5m (2017/18 price base)/£2.5m over the five-year 
period which has been erroneously excluded from the feedback tables 

2.8 Enhancement Cost response 

We set out below our response to the enhancement expenditure assessment in the Draft 
Determination. We provide additional evidence where requested by Ofwat and demonstrate 
why our business plan enhancement expenditure is required. 

2.9 WINEP / NEP Invasive non-native species 

For further evidence on Intervention SEW.CE.A2 please refer to our Draft Determination 
Response – Delivering outcomes for customers (SEW.OC.C5). 

2.9.1 Ofwat response to our scheme 

 For this draft determination the costs of the preferred option 1c have been allowed 
based on the assurances provided by SEW. 

 However, the issues raised regarding the status of the SRN deferred scheme and 
how this impacts the cost-benefit analysis of both schemes needs to be addressed. 

 In their response to the final determination, SEW and SRN should fully consider all 
costs and benefits of the options and, importantly, how such costs may fall on each 
companies' customers. 

 Further customer protection may be set at final determination. 
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2.9.2 Our Response 

The Bewl - Darwell Scheme is a named delivery scheme in South East Water’s 2020 WINEP 

(KSL00124). Implementation of this scheme is required by 2025 and the drivers are as 

follows: 

 INNS ND Delivery - Schemes to prevent deterioration by reducing the risks of spread 
of Invasive Non Native Species (INNS) and reducing the impacts of INNS.  

 SSSI_ND - Action is required to maintain a site and prevent deterioration so as to 
contribute towards meeting conservation objectives of a SSSI.  

 HD_ND - Action is required to maintain a site and prevent deterioration so as to 
contribute towards meeting conservation objectives of a Natura 2000 or RAMSAR 
site. 

The overall purpose of this scheme is to resolve the risk of the movement of INNS through 
South East Water’s raw water transfer from Darwell Reservoir to Hazards Green. The 
submitted solution has been through both a WINEP investigation and then formally consulted 
upon as the best economic solution through our Water Resource Management Planning 
2019 process. 

In conjunction with the Environment Agency and through the joint South East 
Water/Southern Water WINEP investigation it was found that the best solution was one 
whereby both parties delivered specific aspects of the overall project. As a result of this work, 
a joint position statement was produced between the two companies outlining their intentions 
whereby it was set out how the two companies would work together to resolve the INNS risk. 
All of this has been shared with both the Environment Agency and Ofwat. 

From this work, for South East Water’s responsibilities is has been agreed that we will: 

I. Remove raw water transfer across the Medway/Rother and Wallers Haven 
catchments reducing the risk of transfer of INNS via SEW’s abstractions.  

II. Cease SEW’s abstraction from Darwell Reservoir and abstract from Bewl Water 
directly. 

III. Develop new water treatment facilities at Bewl Bridge WTW. 

IV. Install new mains and repurpose others to move treated water across catchments to 
where it is required. 

Our WINEP scheme is linked to Southern Water’s AMP6 scheme SWS Bewl – Darwell 
Transfer WINEP ID: KSL00123 and as a result of this is referred to in the draft measure 
specification form recently received by South East Water from the Environment Agency. We 
have undertaken an exhaustive investigation into all of the options available to us and 
submitted the most pragmatic and cost effective option as part of our Business Plan 
submission.  

In creating our Business Plan we operated on the basis of a scheme Southern Water had 
proposed within their WRMP, this assumption was confirmed following dialogue with 
Southern Water and the Environment Agency.  Since the Draft Determination we have been 
in further discussion with Southern Water and some uncertainty has been expressed on their 
original solution. Given this uncertainty we have maintained our business plan scheme until 
the Southern Water scheme can be confirmed.   
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We are continuing our collaborative work with Southern Water and will deliver a joint 
document that clearly sets out all of the information requested by Ofwat by the end of 
November 2019, in time to respond to the Final Determination, as per Ofwat’s request in 
Draft Determination.  

2.10 Supply and demand side enhancements – Leakage 

2.10.1 Supporting information to challenge Ofwat’s position with regard to non-

funded leakage  

Our IAP response contained significant evidence that leakage expenditure should be 
supported by Ofwat, giving clear examples of regulatory precedent, efficient delivery and 
other rationale for supporting this spend.  Having provided this information supported by the 
whole industry, we are disappointed and wish to strongly challenge Ofwat’s position not to 
fund leakage reductions during AMP7. Below we go beyond our IAP response explaining our 
rationale. We point out how leakage and performance funding has been approached over 
time and the potential long term impacts of Ofwat’s current stance. 

Ofwat’s current approach on leakage has the following attributes, it: 

 does not follow any other regulatory precedent where a clear service change is being 
sought but no expenditure is being allowed. 

 fails to recognise that customers are willing to pay for further leakage reductions.  The 
research shows customers do not consider the current leakage position to be a failed 
position we should remedy for free. 

 implies that flat leakage levels across the industry in recent years represent company 
failure that needs correcting. This fails to recognise the current key drivers of leakage 
levels being regulatory policy and existing incentives. 

 assumes leakage costs are in base and that no additional costs are required to 
deliver 15%. Which has the effect of placing an additional material efficiency 
challenge on the industry. 

 fails to recognise performance within the cost models i.e. there are no components of 
the totex models that consider leakage performance, the costs we have incurred in 
achieving upper quartile performance are categorised as inefficient costs within the 
totex model.  This is clearly inappropriate. 

 underfunds our statutory WRMP leakage and thereby undermines that process. 

 means the approach taken will remove any incentive to reduce leakage further after 
2025. 

 fails to recognise the relationship between locating burst mains and lower leakage to 
such an extent that it incentivises companies to not find leaks. As the penalty on 
bursts are disproportionately more aggressive when compared to the rewards on 
leakage. 

On this basis, we ask that Ofwat give serious consideration to our concerns and reconsider 
its policy decision by funding our leakage programme. We set out the case in support of our 
position. 

We have carefully reviewed the PR19 consultation and final methodology documentation and 
can find no reference to leakage performance commitments not being funded, or to be 
treated differently to other performance commitments in terms of cost.  
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The final PR19 methodology explained ‘companies’ totex allowances should enable them to 

deliver their performance commitments, including leakage. We consider that companies 

should be able to make efficiency savings in relation to leakage reductions in 2020-25, 

including through innovation. If companies consider they need customers to provide 

additional funding for their leakage performance commitments they need to provide a robust 

evidence to support any special cost claims’  

Our business plan submission is supported by comprehensive and robust evidence that we 
expected to meet with the requirements necessary to secure the ‘additional funding’. 
However Ofwat has not provided any detail or explanation of its rationale as to why the 
evidence we have provided to date is not satisfactory to secure the ‘additional funding’. The 
industry remains unsighted of why evidence submitted to Ofwat has fallen short, or what is 
required to make a successful submission. 

Our own research and evidence confirmed that reducing leakage was the highest priority for 
customers, and that customers they had a very strong willingness to pay for the investment 
necessary to deliver leakage reductions in line with the performance commitment. They did 
this in the context of understanding our current leakage position. 

We carried out a CBA cross-check to test against the results of our customer research. Our 
CBA confirmed that delivering a 15 per cent reduction in leakage is cost-beneficial. The net 
benefit being around £8m a year. This compared favourably with the £4.27 per household 
per year customers said they were willing to pay to reduce leakage by 15 per cent. The main 
results from our willingness to pay for service level changes identified improvements to 
Leakage as attaining the highest value by customers.  Triangulation across all of our 
customer research demonstrated that customers’ highest priority for investment was 
reducing leakage. 

Historically we have set leakage targets using established industry best practice 
methodologies, as included in the WRMP Guideline co-authored by Ofwat. This has formed 
the basis from which leakage levels were set. It is those methodologies that have by large 
been responsible for the flattening leakage performance at an industry level in the recent 
past i.e. it is not a reflection of water companies’ lack of willingness or inefficiency in 
delivery.   

We noted during the development of the PR19 methodology Ofwat commissioned SMC to 
undertake a review the SELL methodology. SMC reported that SELL represented a sound 
method for controlling and maintaining leakage at a level most cost beneficial for customers, 
but recognised SELL was limited, constraining the scale of further leakage reductions 
possible and acting as a potential block to innovation. We agree with Ofwat that the industry 
should move away from SELL and adopt an appropriate approach that delivers higher levels 
of leakage reductions in the future; deploying more innovation; and encouraging 
development of more cost effective means by which to reduce leakage.   

Our concerted effort to reduce leakage rates during AMP6 has been consistent with 
preferences of our customers who have repeatedly indicated that of all the options available, 
they would be most willing to pay for leakage reductions. This is a long standing position, and 
we reacted positively to this customer preference. In our 2014 business plan we established 
a metric for leakage satisfaction and leakage reduction to assist in improvements in customer 
satisfaction. This is industry leading and reflects a mature and established understanding to 
addressing the perception of leakage by customers. 

Since 2010 we have set out to reduce leakage and beaten our targets year on year. During 
the same period we have driven total leakage down from 95.3 Ml/d to 87.7 Ml/d in 2017/18 – 



 

South East Water Draft Determination Response – Securing cost efficiency | 30th August 2019 
 

Not confidential | Author: Nblake | Last saved: 29/08/19 

File name: Chapter 3 Securing cost efficiency final  Page 40 of 119 
 

a total reduction of eight per cent. This level of reduction was possible due to the recent 
ability, as introduced during AMP6, to outperform our WMRP leakage target via a leakage 
ODI. The funded ODI approach allowed additional cost incurred to be offset to some extent 
by the reward attained for achieving that outperformance.    

Through implementing the funded ODI approach, we have clearly demonstrated greater 
levels of innovation, efficiency and increased leakage reduction rates beyond those using the 
conventional WRMP guideline leakage target methods.  

Adopting the leakage ODI approach during AMP6 we have been able to sustain Upper 
Quartile performance, but more importantly, to expend the costs to achieve this. As 
summarised in Table 10 below.  

Table 10: PR14 Leakage enhancement cost 

Item 

 

AMP 6 Totex (£m) 

 

Included in South East Water Business Plan submission for 
maintaining Supply Demand Balance, part of WRMP  

4.46 

Allowed by Ofwat in Final Determination 4.46 

Shortfall  0.00 

Additional cost meeting Leakage ODI and sustain upper quartile 
performance 

7.03 

Total cost during AMP6   11.49 

 

The leakage ODI approach facilitated a 158% uplift in investment to tackle leakage and 
outperform our WRMP leakage target.It is not clear to us why Ofwat has elected to terminate 
what has proven to be an effective funded ODI approach so early in its implementation, 
particularly given the encouraging results we have been able to demonstrate during AMP6.  

We strongly disagree with Ofwat that water companies are in a position at present to deliver 
the size and scale of leakage reduction being proposed during AMP7 at no additional cost. 
Especially given the evidence that our customers are willing to fund the levels of investment 
necessary to deliver the further leakage reductions planned for AMP7.  

We consider the decision by Ofwat not to fund leakage reductions in AMP7 undermines the 
progress made with the industry during AMP6. I.e. implementation of a sustainable leakage 
funded ODI approach that is effective, moves the industry away from SELL, and is able to 
contribute towards the higher levels of leakage reduction expected by Government, 
Regulators, stakeholders and customers.   

In contrast to AMP6, the approach to AMP7 funding in the draft determination is summarised 
in table 11 below.  
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Table 11: PR19 Leakage enhancement cost 

Item 

 

AMP 7 Totex (£m) 

 

4% leakage reduction included in South East Water Business Plan 

submission for maintaining Supply Demand Balance, part of WRMP   
7.80 

Allowed by Ofwat in Draft Determination 0.00 

Shortfall -7.80 

Additional cost to deliver 9% of further leakage reduction to deliver 

total leakage reduction of 15%  
21.81 

Allowed by Ofwat in Draft Determination (only accounts for exceeding 

upper quartile performance) 
4.64 

Shortfall -17.17 

Total shortfall in cost during AMP7   -24.97 

 

By not funding the £7.8m to deliver the minimum 4 per cent leakage reduction required as 
part of our WRMP preferred plan, Ofwat has effectively undermined the statutory WRMP 
process and final position now agreed with Defra.  This is at odds too with all the other 
components of our WRMP preferred plan that Ofwat has fully funded during AMP7 as part of 
the draft determination. I.e. a new source at Aylesford Newsprint and per capita consumption 
reductions. 

The approach summarised in Error! Reference source not found. provides little incentive 
or the future of leakage reductions. We will need to re-examine our future leakage 
commitments beyond 2025, if we are expected to deliver them from outperformance 
elsewhere or at investors’ expense.   

It has exactly the opposite effect to what our customers desired i.e. it will contribute to a bill 
reduction, remove investment that customers would prefer to see retained and used to make 
improvement in service.      

The impact of the non-funded leakage is material to our AMP7 programme. The non-fund 
cost is equivalent to applying a 9.6% efficiency to our total enhancement business plan cost, 
or applying a 2.5% efficiency to the entire wholesale base costs. We do not support this as a 
sustainable position to accept for AMP7. 

In conclusion, we ask that Ofwat give serious consideration to our concerns, consider 
whether the approach is appropriate for a company with our leakage performance history 
and reconsider its decision by funding our leakage programme. 
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2.11 Supply and demand side enhancements - Investigations and future planning 

(WRMP PR24) 

Table 12: our WRMP24 development cost. 

 

Business 
Plan 

DD 
Allowance 

 £m £m 

WRMP24 Development 1.89 0 

 

We maintain that the WRMP process should be considered as the optioneering and planning 
phase of a set of additional schemes and programmes which will maintain the supply 
demand balance for those companies faced with a deficit. 

We incur significant costs in this planning phase and historically have treated these as 
enhanced capital costs; in effect they are the planning element of future investment and as 
such they do not appear in base cost models and require explicit funding within the area of 
enhancement. 

Significant cost pressures: 

 The WRMP is a statutory process with clearly defined requirements each time, it is 
not a case of being a simple base cost activity – the requirements are continually 
evolving over time   

 The WRMP guidelines and guiding principles change for each round of water 
resources management plans – so WRMP tasks and cost are not fixed- at best we 
can only base our cost on the last plan prepared and accept some risk of cost 
increases – 

 The recent Defra consultation - Improving our management of water in the 
environment consultation, January 2019 has indicated that water companies will be 
required to undertake more, not less work with other water using sectors in the future 
when preparing their plans for WRMP24. 

 For WMRP19 water companies were required to undertake a problem 
characterisation to determine the best methodology approach for their circumstance – 
the characterisation assessment evaluates the complexity of the problem being 
addressed by a plan and the complexity of solutions available too. The problem 
characterisation approach means the complexity of approach between water 
companies is different, and can vary each time a plan needs to be produced. This 
makes it difficult to suggest these are fixed base cost that will always remain the 
same in each planning cycle. Due to the operating conditions in the South East we 
attract the highest problem characterisation score requiring the highest amount of 
evidence and therefore cost. 

That said we have continued to challenge the costs for this process and for preparation of 
the WRMP24 we have allocated £1.9m, which is £1.1m less than that included in our 
submission at PR14. Representing a 37% efficiency challenge. 
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2.12 Zonal strategy 

Zonal strategy schemes are critical infrastructure projects which ensure that water is 
transferred to where it is needed within our WRZs. They also ensure the efficient use of 
existing available water as part of our water resources management planning approach.  
These mains are not growth but are required to meet areas of new or increasing demand by 
moving water from areas of surplus to areas of deficit.  

Table 13: Business plan scheme cost verses draft determination allowance  

  Project Title 
AMP7 
Cost 
(£m) 

DD Cost 
Allowed 

(£m) 

Gap 
(£m) 

% 
Gap 

08-0229 Surrey Hills to Fleet Transfer Main 22.55 17.14 5.41 24% 

08-0320 
08-0320 Fleet to Greywell 

Reinforcement Main 
9.51 9.03 0.48 5% 

08-1067 08-1067 Fleet pump station upgrades 1.51 1.43 0.08 5% 

SDB-BG-2072 
NRV at Oakhanger to Alton Transfer 

Main 
0.01 0.01 0.00 5% 

SDB-BG-2124 Godmersham to Potters Corner 600mm 11.34 10.77 0.57 5% 

SDB-BG-2130 
Aldington SR construction and 

connecting mains, Pumping station 
6.62 2.83 3.79 57% 

SDB-BG-2129 
Reinforce the 450mm AC and 300mm 

AC along Kennington Road 
4.9 0.00 4.90 100% 

SDB-AG-2037 Standard Hill SR Upsize 1.82 0.61 1.21 67% 

  Total 58.26 41.82 16.44 28% 

 

2.12.1 Surrey Hills to Fleet Transfer Main 

2.12.2 Ofwat response to our scheme 

From the Ofwat Cost adjustment claims feeder model “FM_CAC_SEW_ST_DD” 

 “We note that South East Water has not selected the least cost option [Annex 5 P6] 
but find insufficient detail for the decision to discount lower cost options. In particular 
we note that the alternate lower cost open cut options are discounted on 
environmental and highway closure grounds but find no evidence of detailed 
assessment of these options. South East Water provides a high level breakdown of 
the scheme costs, of which the construction and tunnel item comprises approximately 
80% of scheme cost [Annex 5 P8].  

 We find insufficient detail on the build-up of scheme costs and option selection and 
apply a 20% challenge”. 

We address these concerns below. 
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2.12.3 Our response 

Background 

Our WRZ4 includes the towns of Maidenhead, Bracknell, Camberley, Farnborough, 
Aldershot, Alton and Basingstoke. There are 16290 new properties planned in the 
Basingstoke subzone between 2020 and 2045, 7,500 of which by 2030. The existing transfer 
mains and associated pumping station are nearing maximum capacity and are a constraint to 
full use of the available resource in the zone.  Additionally within the zone, we are due to lose 
the Greywell WTW source by 2023 under the Environment Agency’s Restoring Sustainable 
Abstraction Programme (6.8MLD) and a reduction at Lasham WTW by 2035 (4.8MLD) under 
the same driver.  In total we need to transfer up to 14MLD by 2025 and 27MLD by 2045. 

We are currently developing an additional resource at the existing Keleher WTW on the north 
east of the zone (Maidenhead) to meet the supply demand balance of RZ4 for the 25-year 
planning horizon and beyond. There is a need to transfer this new water into the areas with 
existing constraints. 

Due to the complexity and environmental sensitivity of this scheme we have been 
undertaking detailed option feasibility and cost reviews of a large number of options in this 
AMP6 period. The main options are shown below in Table 14. 

This optioning process has been extensive and undertaken in consideration of: 

 detailed cost appraisals using our Unit Cost Data Base  

 competitive tendering  

 detailed scientific studies on ecology, biodiversity and water quality 

 Environmental Impact Assessment (EIA) Regulations 

 consultation with Natural England, Environment Agency, Historic England, Land 

owners, planning authorities and Highways for England 

Table 14: Options Considered for Surrey Hills 

Opt Description Comments 
Length 

(km) 

Total 

Cost 

(£m) 

Assessment 

A Transfer from 

Thames 

Water 

Significant 

infrastructure 

makes it 

uneconomic – 

mains, WTW, PS 

25 n/a New abstraction on the River Thames 

would require at least 25km of pipeline, 

plus additional Capex and Opex costs 

for new water treatment. This option 

was not taken further as it was clear it 

was not economic 

B Additional 

Leakage 

Reduction 

Significant mains 

renewals to 2045 

makes it 

uneconomic 

- 221 Mains replacements is the option set out 

in our leakage strategy to deliver over 

and above our 15% savings at a cost of 

£52m by 2030 and £104m by 2045. 

Elsewhere in the zone we would require 

additional leakage savings through 

mains renewals of 3 Mld by 2030 at a 

cost of £39m and a further 6 Mld by 

2045 at a cost of another £78m.  
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Therefore the cost of this alternative 

overall to 2045 is £221m 

C1 

(i) 

Low SSSI 

impact Open 

cut  

Feasibility 17.6 22.8 
Tunnels required to avoid draining SSSI 

wetlands. 

C1 

(ii) 

High SSSI 

impact Open 

cut  

Impact on 

Wetlands  

17.6 29.1 Not feasible due to environmental 

impact of draining SSSI wetlands 

through open cut technique. .  Draining 

of the SSSI would create loss of habitat 

and loss of SSSI status and is therefore 

unacceptable. 

C1 

(iii) 

2 shaft tunnel Specialist 

maintenance 

17.4 36.4 Impact of draining SSSI wetlands 

requires significant environmental 

offsetting. Requires long term 

maintenance of the environmental 

offset. 

C2 

(i) 

Marshall 

Road A30 

Open cut 

Ruled out by 

timescale 

17.6 32.1 Highways have indicated that extreme 

working restrictions would be placed on 

open cut along the A30, as this is the 

M3 diversion route. The scheme would 

therefore take many years to complete, 

far beyond the date at which it is 

required. This option has been explored 

intensively with the LA and has the real 

possibility of very long delays or 

complete cancelation. 

C2 

(ii) 

Marshall 

Road A30 

Long Tunnel 

Cost and 

maintenance 

17.6 46.5 Highways have indicated that extreme 

working restrictions would be placed on 

open cut along the A30, as this is the 

M3 diversion. The scheme would 

therefore take years to complete, far 

beyond the date at which it is required.  

Also high tunnelling costs are not 

economic in comparison to non-

tunnelling and other options. 

C 

5B 

Owlsmoor, 

Sandhurst, 

Yateley  

Length and time 

to lay 

25.9 40.5 Options 5A and 5B are both longer 

routes and pass through other areas of 

environmental significance. Option 5A 

negates some of the Fleet to Greywell 

length but requires an additional 

pumping station. 

C 

5A 

Owlsmoor to 

Odiham 

direct 

Length and time 

to lay 

22.5 46.8 Options 5A and 5B are both longer 

routes and pass through other areas of 

environmental significance.  Excluded 

on cost basis. 
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Following this work the solution we propose is laying a main (incorporating a two shaft tunnel 
to avoid environmental issues from draining wetland areas) from Surrey Hills Reservoir to 
Greywell via an upsized Fleet Pumping Station, Option C1(iii). Below we have provided some 
additional details in regard to the selection of our tunnelling option hereby referred to as 
Marshall Road to Cricket Hill Roundabout. 

Marshall Road to Cricket Hill Roundabout  

During this planning period (2020 to 2025) we are developing a surface water source in the 
Thames area to replace the Greywell source. However, improvements to our distribution 
network are problematic as we have to construct new mains in areas that are particularly 
environmentally sensitive and physically constrained. The areas are environmentally 
sensitive due to the presence of European Sites, SSSIs and a number of protected species.  
Development of mains in areas of environmental sensitivity can mean that we cannot rely on 
our permitted development powers as the works are subject to the Environmental Impact 
Assessment (EIA) Regulations. Essentially, this means we have to demonstrate that there 
are no significant environmental effects of a scheme before planning consent can be 
secured. 

To secure development consent for these mains we have investigated a number of 
alternative route options and concluded that the only option available to us for the Marshall 
Road to Cricket Hill Roundabout main is via a wetland SSSI, (the Blackwater Valley SSSI). 
Clearly, development of a water distribution main in a wetland SSSI has the potential to 
impact on its designated features and as a result create ‘significant environmental effects’. 
For this reason, we have been conducting detailed scientific studies to agree the best 
pipeline route, pipeline design and installation method with the aim of minimising the impact 
to the features of this SSSI.  

SSSI Studies 

Our studies in the Blackwater Valley SSSI have worked to establish and understand the 
hydrology and geology of the Blackwater Valley SSSI and how these factors combine to 
create and sustain the valuable ecology that the site is designated for. These studies have 
shown that the selection of an open cut method to install this main is highly likely to lead to 
both short and long term significant environmental effects on the SSSI site, in effect draining 
the water from a designated wetland. 

Our studies have also shown that if the new main was to be installed into the impermeable 
geological strata that lies beneath the hydrologically active strata, via the use of a trenchless 
method such as tunnelling or horizontal directional drilling, this is likely to have the least risk 
of significant short and long term detrimental impacts on the SSSI site, in effect preventing 
the draining from occurring, Adverse impacts may still arise, however we believe that if a 
trenchless method is used then they would be minor and we would be in a position to be able 
to manage the site back to the condition it was in prior to the construction of the scheme. 

Obtaining Planning Consent for the Scheme 

By virtue of its size and scale and by being partly located within the SSSI (a ‘sensitive area’) 
the Scheme must be subject to the EIA Regulations (The Town and Country Planning 
(Environmental Impact Assessment) Regulations 2017) process. As such, South East Water 
are unable to construct the Scheme using our Permitted Development rights and to enable 
the Scheme to be constructed it must first be given approval from the relevant Local Planning 
Authorities (LPAs). 
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Approval can be acquired in two ways, firstly through the submission of an EIA Screening 
Opinion to the relevant LPAs and receipt of confirmation from them that an Environmental 
Statement and Planning Permission are not required, also known as ‘screening out the 
Scheme’. Secondly, by following the full planning and EIA process, producing and submitting 
an Environmental Statement and a Planning Application and being granted Planning 
Permission from the LPAs. 

As part of both approval processes statutory environmental consultees (Natural England, 
Environment Agency and Historic England) are given the opportunity to provide comment on 
the proposed development and can advise the LPAs as to whether or not they consider the 
Scheme should be given permission to be built (either using Permitted Development rights or 
under Planning Permission).  

Given the sensitive nature of the Blackwater Valley SSSI site we would expect the LPAs to 
agree with and accept any advice provided by the statutory consultees. Should this advice be 
in opposition to the Scheme being built, for whatever reason, then it would render the 
Scheme unbuildable until such a time that the concerns of the statutory consultees and the 
LPAs can be resolved.  

Initial Feedback from Consultees and LPAs 

During early consultation with Natural England we have had representations stating that they 
would advise the LPAs that unless it can be proven that there would be no long lasting 
detrimental impact on the SSSI from the Scheme Natural England would advise that the 
Scheme be subject to the full EIA and Planning Process. It can therefore be inferred that 
should any uncertainty regarding the possible impacts on the SSSI remain at the time of the 
Environmental Statement and Planning Application submission that Natural England would 
advise that the Scheme be refused Planning Permission. 

Bracknell Forest Borough Council, one of the LPAs, have separately stated in 
correspondence that in order to support a route across the SSSI site, and grant approval for 
it to be constructed, they would need to be satisfied that there would be no long term 
damage to the habitats for which the SSSI is designated. 

As a result of our own studies showing the use of an open cut method across the Blackwater 
Valley SSSI is highly likely to cause long term detrimental impacts to the site, and given the 
representations provided by Natural England and one of the affected LPAs, we considered if 
we were to proposed to use an open cut method to install the Scheme then it would be 
refused Planning Permission resulting in South East Water being unable to construct the 
Scheme. 

Options C2 (i, ii) (referred to as 2 and 1B below) road options have been consulted on with 
Bracknell Forest Borough Council, their response in a letter dated 29/10/18 states; 

“Option 2 and 1B (road options) 
 
For the highway installations (Options 2 and 1B) the public are facing long periods of diversion 
and journey time disruption, but the longer term benefit is that once installed the pipe will not 
continue to have any detrimental impact to the land use or environment. 
 
However, from a highways management perspective Option 2 and 1B both will have a 
significant impact on the local and strategic road network albeit on a temporary basis. 
 
The A321/A3095 is a main traffic corridor linking Berkshire, Hampshire, Surrey and Motorway 
3.  It carries an average daily flow of 22,000 vehicles in both directions.  Having considered 
the proposed options it is difficult to see any of the options not causing substantial traffic 
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disruption over a wide area other than option 1A which has its own environmental issues.  
Bracknell Forest Council also have major works planned for this corridor over the next 5 years 
part funded by the Local Enterprise Partnership.  Options 1B and 2 will have a major impact 
on the trading of Marks & Spencer, Tesco and Next superstores which may give rise to claims 
for compensation should works commence on these options.  Our modelling (available on 
request) suggests that the impact of Options 1B and 2 will have a significant negative affect 
on traffic as far north as Bracknell town centre and Motorway 3 to the south. 
 
It is difficult to see how the road network can cope with major disruption for over a year.  
 
Furthermore, concern over the impact of Option 1 B on the adjacent ancient woodland is also 
raised.” 

Additionally an email correspondence from Hampshire Highways dated 22/10/18 stated: 

“A30, Blackwater – Traffic Management 2004 – S56A – Power to give directions as to 
placing of apparatus 
I write to South East Water on behalf of Hampshire County Council following South East 
Water’s approach to occupy road space to undertake the laying of a new 1000mm strategic 
main. For the reasons below Hampshire County Council feels the need to use S56A of the 
Traffic Management Act 2004 to restrict the placing of apparatus on the A30, London Road, 
Blackwater to Basingstoke. 
 

The A30, London Road, Blackwater to Basingstoke is a highly traffic sensitive route. In 2016 
a traffic count was undertaken showing that 7 days a week on average 750 cars pass 
eastbound per hour and on average 700 cars pass westbound per hour during daylight 
hours. The A30 also forms part of Hampshire County Council’s strategic network in the 
northern part of the county with links to the M3, A331 and the Meadows Gyratory. This 
section is also an important passenger transport route. During the winter and at times of low 
temperatures, the A30 is a priority one salting route. 
 
In addition, the A30 has environmentally sensitive status due to monuments along the route 
that must be protected. There is also consideration for the recent highway 
resurfacing/reconstruction works that have been coupled with a S58 restrictions to protect 
the new surface. Focusing on the current major works and planned works for the area, such 
as the Meadows Gyratory improvements, gas mains renewal and 33kv electrical mains 
renewal, the area will be subjected to disruption for over two years.” 
 
Conclusion 

It is for those reasons outlined here that we have rejected the road route or open cut as a 
viable method for installing the main in the Blackwater Valley SSSI and are instead 
proposing to use a trenchless installation method. It should also be noted that the 
optioneering was extensive from the outset narrowing from a wide list to the ultimately 
selected preferred option and there has been a detailed assessment on the chosen route 
providing a high confidence in the costs included within the business plan. 
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2.12.4 Aldington SR construction and connecting mains, Pumping station 

2.12.5 Ofwat response to our scheme 

From the Ofwat Cost adjustment claims feeder model “FM_CAC_SEW_ST_DD” 

 We note that the 16.4km length of pipeline on the scheme diagram is significantly 
less than the 20.4 km scheduled in the cost build up. 

 It is unclear how the delivery timing is justified. 

 Insufficient evidence to justify reservoir sizing. We calculate the required system 
storage for the additional population to be 45% of the volume proposed 

2.12.6 Our response 

The total length of mains required for the implementation of this scheme is 20.4km which 

consists of approximately 16.6km of main as shown in the plan submitted in the IAP 

response and also 3.7km of main to connect the new reservoir system into the existing 

network.  This section to the west of the mains previously identified was omitted in error. The 

full scheme plan is now shown below in Figure10. 

Figure10: Aldington Reservoir Scheme 

 

Due to the increasing demand in the Ashford area the operational capacity of the existing 
Potters Corner reservoir of circa 9.5ML can no longer provide the policy standard of 24hr 
storage at ADPW and therefore additional storage is required by 2025.  

Additional storage required is calculated for 16,839 properties less the 1500 properties 
already provided for in the small surplus from current assets. 

The storage requirement is comprised of 3 parts as illustrated in the attached diagram 
summarising our reservoir policy. 
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Figure 11: Service Reservoir policy volumes 

 

We calculate 24 hour storage requirement from the number of properties multiplied by 
average daily household use. Average daily household use is obtained by assuming a pcc 
and equates to 409.199 litres per property per day. 

For 15339 properties we require a 24 hour reserve storage volume of 6.3 Ml. To account for 
24 hour emergency storage, additional balancing volume under ADPW demand conditions 
and 15% unusable storage at the bottom or the structure, this brings the required volume to a 
design capacity of 10 Ml. 

Due to the limitation of the land available this cannot be accommodated within the Potters 
Corner site or nearby.  A potential site at similar elevation to Potters Corner Reservoir has 
been selected at Aldington thereby maintaining a gravity feed and maximising efficiency.  

The volume of the reservoir has been calculated in line with our storage policy on the basis 
that it should meet both our 24 hour storage and daily supply demand balance requirements 
up to 2045. In our experience construction of smaller cells initially and the addition of another 
cell within a relatively short timescale is not cost effective bearing in mind the asset life of a 
reservoir. It is not clear how Ofwat have calculated that the required storage is 45% of 10ML, 
i.e. 4.5ML but even if a smaller reservoir was constructed the reduction in cost would not be 
linear due to the base construction activities.  For example we have compared the cost of 
constructing the reservoir in two stages, 4.5ML and 5.5ML, and the total cost of this would be 
£4.3m rather than the £3.4m for constructing a 10ML reservoir from the start.  It is also not 
correct to reduce the total cost of the scheme, which includes 20km of main laying and 
motorway and railway crossings, by a factor based on the reservoir volume due to them 
being required regardless of the reservoir volume.  In fact the mains diameter may well need 
to be larger for a smaller reservoir in order to maintain the water levels during peak demand 
periods. 

We also need to consider maintenance of the reservoir with our regulatory requirement for 
regular inspections cleaning and maintenance. Our policy is to always construct a minimum 
of two cells at any site so that we can meet average demand whilst the other cell is out of 
supply. Our reservoir storage policy is included for reference in annex 3. 
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Our Average day peak week and average day modelling has shown that two cells of 5 ML 
each (10ML in total) will be sufficient to maintain our levels of service to 2045. 

Although the additional storage is shown to be required by 2025 we have adjusted our 
construction programme to complete the scheme by 2026/27 which is more reflective of the 
scale of the scheme, planning required and a more balanced expenditure profile for our 
customers. 

The proposed associated mains routes and other infrastructure (including schemes SDB-BG-
2130: Aldington SR construction and connecting mains, and SDB-BG-2129: Reinforce the 
450mm AC and 300mm AC along Kennington Road) enable filling the reservoir from 
Godmersham WTW and maximise delivery of water from the new reservoir to support both 
Kingsnorth Reservoir and supply the extended area of new development on the south and 
east of Ashford.  

2.12.7 Reinforce the 450mm AC and 300mm AC along Kennington Road 

2.12.8 Ofwat response to our scheme 

From the Ofwat Cost adjustment claims feeder model “FM_CAC_SEW_ST_DD” 

 We find no detail of this scheme other than the costing [4800m of 650mm dia. pipe - 
Annex 7 P8].  In the absence of scheme justification or optioneering we make no 
allowance. 

2.12.9 Our response 

This scheme was included in the IAP, combined with the proposed Aldington Service 
Reservoir scheme as it is intrinsically linked to the operation of the new reservoir.  It is 
required to ensure that an adequate supply of water can be maintained to the reservoir once 
it has been commissioned and put into operation.  

Modelling showed that without this main we would not be able to transfer sufficient water into 
the reservoir to maintain the diurnal balance of the South Ashford area at peak demand time 
in summer. This would result in an inability to maintain levels of service to all our customers 
with incidences of low pressure and loss of supply. 

The alternative option considered was to install a booster pumping station within the existing 
network, however this would further increase velocities in the mains and with that increased 
pressures. This would bring the associated risk of exceeding the design pressure of the 
existing mains, increasing the risk of mains failures and leakage.  This alternative was 
therefore discounted as not feasible. 

2.12.10 Standard Hill SR Upsize 

2.12.11 Ofwat response to our scheme 

From the Ofwat Cost adjustment claims feeder model “FM_CAC_SEW_ST_DD” 

 We find no justification for the increase in volume over that required. 

 The company also states that no land purchase is required for the project [Annex 8 P 
4]. We note that the detailed scheme cost estimate includes land purchase. 

 Insufficient evidence to justify reservoir sizing 

 We calculate the required system storage for the resultant additional population to be 
35% of the volume proposed 
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2.12.12 Our response 

We commissioned an hydraulic analysis of our network from Hydroco and the scope of work 
was to confirm the storage required at Standard Hill SR to ensure customers can be supplied 
for at least 24 hours under the demands predicted in 2030 and 2045 average day peak week 
(ADPW) conditions. This is in line with our reservoir storage policy included in annex 3 and 
set out above in 2.12.6.  There are around 22,600 customers currently supplied and this is 
predicted to go up by around 4000 to 26,600 by 2045 according to the Experian data 
provided.  
 
Table 15: Predicted Property Numbers from 2020 to 2045 

 
2020 2025 2030 2045 

Standard Hill 
Reservoir 

17277 18155 18643 20275 

The Mount 
Reservoir 

5387 5596 5747 6374 

Total 22664 23751 24390 26649 

 
 
A new cell at Standard Hill is required, which is to be sized in line with the existing ones (4.5 
ML). This will allow one cell to be taken out of service for maintenance during average day 
conditions and still maintain supply to customers for 24 hours. Three cells will also be 
required to maintain supply to all customers for 24 hours during current average day peak 
week conditions. 
 
Within our plan we have sized the reservoir at 4ML rather than the 3.8ML minimum which 
was identified in the IAP response. The 4ML is a standard reservoir size and in line with the 
current reservoir cells at Standard Hill enabling it to operate within the existing hydraulic 
system.  It is not clear how Ofwat calculated that the required storage is 35% of 4ML, i.e. 
1.4ML. The cost variance between our minimum of 3.8ML and plan costs of 4ML would be 
marginal due to the base construction activities required as above. 
 
Within the cost build up using our unit cost data base standard cost functions £95k was 
included for the rental & restoration of neighbouring land for a site compound during the 
construction of the new reservoir.  The most applicable cost function was for land purchase 
and the cost of £95k was considered to be realistic for this activity based on historical 
experience of similar projects. Therefore the land purchase figure is not land purchase but a 
proxy used for rental and restoration and seems to us to be in-line with this type of cost that 
will be incurred.  

2.13 Securing long-term resilience 

For further evidence on Interventions SEW.LR.A1, SEW.LR.A5 and SEW.LR.C1 please refer 
to our Draft Determination Response – Securing long-term resilience document. 
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Table 16: AMP7 Resilience Plan cost 

 

Business 

Plan 

Ofwat DD 

Allowance 

  £m   

Flood protection 1.326 Allowed 

SDB-AG-2266 - Barcombe WTW Resilience 11.19 Disallowed 

SDB-AG-2260 - Oakhanger WTW Resilience 2.39 Disallowed  

SDB-BG-2036 – RZ3-Arlington to Windover 2.23 Allowed 

SDB-BG-2141 – Wellwood Reservoir to 

Potters Corner Reservoir 
7.48 Disallowed 

SDB-BG-2059 – duplicate main between 

Greywell and Cliddesden 
9.35 Disallowed 

  33.96   

 

In the proceeding chapter we have provided additional justification for the currently 

disallowed schemes. 

2.14 Draft Determination Resilience Response 

2.14.1 Summary 

This section presents the justification for our proposed resilience enhancement schemes. 
Our promotion of each of these schemes is the result of a detailed appraisal of risks to 
resilience, robust optioneering, and option selection with the aim of improving the resilience 
of the services we supply to our customers. 

Since our response to Ofwat’s initial assessment of plans (IAP), we have developed our 
action plan for a systems based approach to resilience, and the key principles for an 
enhanced integrated resilience framework. This framework is aligned to our risk-based asset 
management approach and continuous improvement program that will ensure resilience 
investment cases demonstrate a line of sight from risks to resilience through to customer 
outcomes. 

We submitted our action plan for a systems based approach to resilience in the round to 
Ofwat on 22 August 2019. 

Reflecting the importance our proposed resilience enhancement investments have to the 
delivery of resilient outcomes to our customers, and to add clarity to the way they are 
described, we have prepared this response in the context of our integrated resilience 
framework. The key elements of this framework are shown in Figure12: our integrated resilience 

framework. 
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Figure12: our integrated resilience framework 

 

In developing our proposals for resilience enhancement investment, we followed the stages 

of our integrated resilience framework.  We describe this process in section 2.14.3.  Through 

the delivery of our action plan for a systems based approach to resilience, we will systemise 

our application of the integrated resilience framework and further embed it in to our ways of 

working. 

Sections 4 to 7 of this document outline how the application of our integrated resilience 
framework identified and justified the need for resilience enhancement expenditure in four 
schemes: 

 Barcombe water treatment works (WTW) – Section 2.14.4 

 Wellwood Reservoir to Potters Corner – Section 2.14.10 

 Greywell to Cliddesden – Section 2.14.15 

 Oakhanger – Section 2.14.21 

Each of these sections of the document are presented in a consistent manner, aligned to 

Ofwat’s requirements for resilience enhancement expenditure business cases. 

2.14.2 Clarifying our IAP response 

For our business plan, and our investment cases, we have focused on assessing potential 
risks at a system level, and how these risks change over time based on changing external 
factors and the implementation of management controls.   

We have therefore assessed our network at water resource zone (WRZ) level, and also at 
discreet production zone levels; this requires complex modelling to identify the impact of 
different scenarios. Our cases for investment have therefore been presented at these 
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production zone system levels, and not at the more traditional (and less systems-focussed) 
asset level. 

In your responses to our proposed resilience enhancement schemes, and specifically in your 
explanations for disallowing our proposals for Barcombe WTW additional treatment, 
Wellwood to Potters Corner resilience main, and Greywell to Cliddesden resilience main, we 
are concerned that your assessment may have misunderstood this systematic data, and 
therefore we have re-presented this data, alongside additional information to enhance our 
evidence. Specifically: 

Barcombe WTW – Additional Treatment (see section 2.14.4): 

The impact of a loss of Barcombe No. 2 on our system is felt within a few hours, with the first 
three reservoirs (St. Francis, Popeswood and Uckfield running empty within 48hrs (total of 
approximately 9,700 properties impacted), followed by Butlers Green reservoir after 72 hrs 
(total of around 50,000 properties impacted), and Chillies reservoir after 96 hrs (total of 
56,000 properties impacted).  When a five-day outage is modelled, the systems supplied by 
these reservoirs have fully drained bringing the total properties impacted to approximately 
59,000, with a significant proportion having been without supply for greater than 48 hrs. 

 This situation will deteriorate further in future, with modelling of 2025 demand 
showing increased impact, with an additional five reservoirs impacted, and the total 
numbers of affected properties rising to approximately 17,000 after 48 hrs, and 
75,000 after five days. 

 With 2030 demand, the same number of reservoirs are impacted, but reflecting 
growth, the number of impacted properties reaches 20,500 after 48 hrs and around 
87,000 after five days.   

 These consequences occur faster and are therefore more significant than you 
described in your draft determination feedback. In section 2.124.4 we also provide 
examples of failures that although infrequent, could occur, and could take the works 
out for the timeframes indicated. 

Wellwood to Potters Corner – New Main (see section 2.14.10): 

 In your draft determination feedback, you stated that “there is evidence that the burst 
rate is a frequent/ persistent problem and therefore we do not consider it to be 
resilience enhancement expenditure.”  We believe this conclusion is incorrect.  The 
burst rates which were presented are the total for 34.3km of mains supplying the 
reservoir.  This equates to a burst rate of 0.023/km/yr or 23/1000km/yr.  This burst 
rate is significantly lower than the level at which we would consider renewing the 
main which would typically be greater than 0.25/km/yr. It should also be noted that 
the rate being suggested by you in the draft determination as the mains repair 
performance commitment is 152.6/1000km/yr.  It is for this reason that we consider a 
burst on these trunk mains to be a low probability but possible event with a high 
consequence, 21,000 properties at risk of no water after 24 hours increasing to 
29,000 properties after 5 days. These large diameter 450mm and 500mm mains can 
be complicated to repair due to the depth of the main, poor access and volume of 
water produced from the burst and as a company we have experienced 12 events 
over 36 hours in the last 4 years.  

Greywell to Cliddesden – New Main (see section 2.14.15): 

 In your draft determination feedback, you stated that “there is evidence that the burst 
rate is a frequent/ persistent problem and therefore we do not consider it to be 
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resilience enhancement expenditure.”  We believe this conclusion is incorrect. The 
burst rates which were presented are the total for 17.5km of mains supplying the 
reservoir.  This equates to a burst rate of 0.034/km/yr or 34/1000km/yr.  This burst 
rate is significantly lower than the level at which we would consider renewing the 
main which would typically be greater than 0.25/km/yr. It should also be noted that 
the rate being suggested by you in the draft determination as the mains repair 
performance commitment is 152.6/1000km/yr.  It is for this reason that we consider a 
burst on these trunk mains to be a low probability but possible event with a high 
consequence, 22,000 properties at risk of no water after 48 hours.   

In selecting and specifying replacement mains, we will always consider a number of factors 
to ensure any renewals progressed are cost effective both now and in the future. This 
includes the environmental impact, technological advances, impact of failure (notably risk to 
customer outcomes), whole life cost optimisation and long-term durability. For large trunk 
mains a full replacement is very rarely selected by our deterioration models or by our 
investment tools due to the very high cost of such replacements and the fact that these 
assets have a longer life than the majority of smaller distribution mains.   

Mains renewal investment is determined through a combination of mains deterioration 
modelling, asset performance validation and risk based prioritisation should failures take 
place.  We consider the asset performance, age and any known condition assessments for 
likelihood of failure and also consider the consequence of failing linked to serviceability 
indicators including interruptions and damage to property and land. 

As can be seen for both of these mains networks the forecasted failure rates would not 
warrant renewal under a base maintenance programme. However, the high consequence of 
any such failure does necessitate investment to increase resilience and protect a large 
number of customers from supply interruptions. 

2.14.3 Identifying potential risks to resilience 

The following section explains the systematic, risk-based, filtering and focussing process that 
we applied to determine expenditure options and specifically, those identified as appropriate 
and a priority for resilience enhancement expenditure. We also give examples of schemes 
that we identified through this process as being within management control, or to be 
addressed through other drivers, demonstrating that this process is methodical and balanced 
(see Annex 4). 

We consider the process we applied to be comprehensive, transparent and effective, and it 
has identified our most critical operational risks to resilience at the WRZ system level. 

Customer preferences 

As laid out in Section 2.1 of Appendix 9 of our Business Plan, customer engagement has 
shaped our resilience approach and our proposed schemes.   

The common themes that emerged from our research around customer and stakeholder 
priorities are that in delivering a high-quality water supply, both now and in the future, we 
should: 

 Protect water quality, the natural environment, customers that need extra support and 
water supply by becoming more resilient in the round. 

 Tackle leakage, water demand and limit the level of greenhouse gases we emit. 

 Keep future water supplies secure, by investing in them to make them more resilient 
and by educating current and future customers about water. 
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Our customers and stakeholders expect us to proactively invest in our ageing pipes, reduce 
leaks and maintain our WTWs in a timely manner to reduce the chance of assets failing. In 
developing and delivering our resilience solutions they expect us to: 

 Collaborate with stakeholders,  

 Exploit data and information technology,  

 Keep our employees engaged and trained appropriately, 

 Have appropriate financial governance in place, 

 Maintain appropriate physical security, and  

 Ensure we can respond quickly and effectively to events and incidents. 

In relation to schemes to enhance resilience, customers expected us to have the knowledge 
and tools available to choose the most appropriate schemes. However, they do want us to 
prioritise leakage reduction and water efficiency.   

As part of our action plan for a systems based approach to resilience, through our dedicated 
customer insight team, we will continue to engage with customers and stakeholders on 
resilience and embed their preferences into our decision making. 

Risks to resilience 

We identify and manage risks to resilience through our corporate risk management process. 
This comprises a corporate risk register (CRR), and the processes our teams follow to 
identify risks, record them in the CRR, and then track them through to delivery, supported by 
our risk monitoring software tool. The CRR: 

 Is an articulation of key risks to the business and is managed by our Executive and 
Board of Directors. 

 Provides a platform for scrutiny of operational and strategic risks, and is a key 
indicator of our organisation’s performance and health. 

 Is a bottom-up risk register with risks generated from within each department, which 
are then combined and assessed for additional corporate level risk by the Executive 
and Board. 

 Undergoes regular review by all levels of management, including the Board. 

 Is robust and based on an ongoing and extensive analysis of a broad range of risks. It 
is not a governance exercise, but rather a key tool for managing the business on a 
day-to-day basis and for how we plan to address future risks. 

 Has a risk scoring approach underpinned by detailed guidance to ensure users 
assess risks consistently, with definitions provided for each grade of likelihood and 
levels of impact for a range of factors such as financial, safety and legal compliance. 
These consequences are grounded in our understanding of service impact to 
customers. Our risk assessment process ensures we assess operational, corporate 
and financial resilience risks in the same way. 

 Enables the delivery of investment to be linked to specific risks to resilience and then 
tracked to monitor the extent of risk mitigation over time. 
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 Guides the development and implementation of appropriate controls to provide a 
robust risk management structure across our systems and services. 

The head of each department is responsible for maintaining an up-to-date register of risks. 
Our dedicated risk team then work with the heads to moderate risk scores and then report an 
aggregated CRR to our executive team. Additional challenge occurs at this point, to ensure 
risks are considered and documented consistently, and that actions to reduce risks are 
monitored. The highest level risks are reported to the Board of Directors. 

The risks in our CRR drive two categories of management response: 

1. The development of scenarios to stress-test the resilience of our systems and 

management responses. For example, the risks in the CRR are used to generate: 
a. Quantified scenarios that we apply annually to test our financial 

resilience through the development of our Long Term Viability 
Statement. 

b. Severe event scenarios that we use to test our response and recovery 
activities via emergency planning test events. 
 

2. The development of interventions to address and reduce key risks and/or 
mitigate the impacts should the risks occur. 

Establishing severe event scenarios 

We develop severe event scenarios based on: 

 Detailed reviews of the events we have experienced, 

 Investigation and engagement to understand the impact of events on other water 
companies and in other sectors, and 

 Horizon scanning of potential risk events that could materialise.  

The first two processes enable us to develop and maintain a database of hazard events, 
response measures and associated impacts. This source of industry experience is 
supplemented by our forward look of potential emerging risks to provide us with a robust 
foundation for severe event testing. 

Developing schemes to address our key risks 

Figure13 illustrates how we take the information on risks in our CRR and use this to prioritise 
the development of specific investments: 
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Figure13: Developing our investment cases from our risks to resilience 

 

 

We first review the CRR and identify the risks to operational resilience (see Annex 4) These 
form the basis for the investment cases in our business plan. For each risk, as a second step 
we then: 

 Consider the systems context to identify the potential for knock-on impact or for 
interventions in other parts of the system to have an impact. 

 Evaluate the customer drivers for actions and identify the customer outcomes 
effected should the risk materialise. 

 Review and refine the management controls defined against each risk and assess the 
residual risk assuming our management controls are successful. 

After reviewing the CRR operational risks, their materiality and impact, we consolidate the list 
of risks into a series of key risk drivers and associated metrics. For our business plan, 17 
metrics were defined (see Table 6 of Appendix 9 of our business plan), covering extreme 
weather, water quality, supply/demand, infrastructure and supply chain. 

We then assessed the need for investment to address the risk drivers and mitigate risks to 
appropriate levels, in line with our customer’s priorities and expectations. To support our 
business plan: 

 We decided to assess extreme weather as a specific exercise, due to a clear 
assessment criteria and resilience standard (1 in 1000 year flood), and this formed 
the flooding resilience investment case submitted. 
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 We reviewed water quality site risk as part of our water quality driver’s work and took 
into account the significant investment in treatment and controls undertaken to date. 
We found that there were no additional water quality schemes driven from our 
resilience assessments for this business plan. 

 We reviewed drought and other supply/demand resilience risks through the robust 
water resource management plan (WRMP) process, and proposed schemes 
accordingly. 

This left infrastructure and supplier risk drivers (such as single source of supply and limited 
available storage), which we reviewed at a system level against the key areas that are now 
presented in our integrated resilience framework. Annex 4 presents these risks and 
indicates: 

 The service impacted. 

 The failure mode/s. 

 The existing management controls we apply to mitigate the risk. 

 Our base investment responses. 

 Our assessed risk level, with current management controls and base investment in 
place. 

 Any residual investment needs identified. 

A system identified as being at a higher resilience risk to one or more of the resilience drivers 
will be due to the configuration and nature of that specific network.  This could be because 
this configuration limits the effectiveness of our management controls and base investment, 
and so a significant residual impact remains should the risk materialise.  Below are examples 
of system attributes that impact on system resilience: 

 the location, topography, length of network, and discreetness of the system  

 systems that have higher exposure to external issues, such as bulk supplies or power 
outages 

 the demand profiles, growth and available localised headroom 

 the mix, nature and performance of the water sources in the system, and the level of 
existing treatment in place to resist materialised hazards 

 other constraints, such as abstraction and discharge licenses, environmental 
designations, urbanisation and available land 

The schemes we proposed for resilience enhancement expenditure were to address the 
remaining resilience risks, which cannot be mitigated through management control or base 
investment. We believe these schemes will deliver significant improvements in resilience and 
clear outcomes to customers as a result 

Optioneering and project selection 

Our approach to option identification and assessment focuses on ensuring a broad range of 
options are considered in a proportional, consistent and transparent manner. This ensures 
the selected option is clearly justified on the basis of risks addressed, with the extent of risk 
mitigation quantified wherever possible. 
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To explain our approach to project selection we provided supplementary information to Ofwat 
in our response to the initial assessment of plans (IAP), see Annex 1 IAP Project 
Screening.xlsx. 

This supporting information provides a clear and concise summary for all projects that had a 
material cost challenge as a result of the IAP reviews. It should also be noted that this 
supplementary material only represents a summary of our project selection processes and is 
not a final selection tool. The assessment is both quantitative and qualitative in its approach 
and is closely aligned to the original business plan and IAP supporting documents 
assessments. The supplementary assessment therefore does not include all our outcome 
delivery incentive (ODI) and customer commitments, but rather only those that are aligned to 
the schemes being considered herein (see Sections 2.14.4). 

Our supplementary assessment also shows the final selected option with summary 
comments to explain why this option was selected. 

The following sections of this report outline the justification for our four resilience 
enhancement schemes in turn. We present justification against each of Ofwat’s criteria for 
resilience enhancement expenditure. 

2.14.4 Barcombe WTW  

The following subsections justify our proposed resilience enhancement scheme at Barcombe 
WTW. Call out boxes are used to demonstrate the links between our business case and the 
components of our integrated resilience framework. 

Why Barcombe requires resilience enhancement expenditure 

As outlined in Annex 4, our proposed resilience enhancement expenditure addresses the risk 
of a shortage of available water in WRZ2 (Haywards Heath), due to the loss of production 
capacity at Barcombe No. 2 works.  It also boosts the resilience of WRZ3 by providing an 
ability to rest our Friston WTW sources during winter.  

Table 17 outlines why investment at Barcombe, meets the criteria for resilience 
enhancement.  Subsequent subsections explain this justification in detail. Potential causes of 
loss or reduction in capacity at Barcombe No. 2 are detailed in section 2.14.6 

Table 17: How Barcombe meets the resilience enhancement criteria 

Criterion How Barcombe meets the criterion 

Low probability and 
high consequence 
risk 

Our hydraulic modelling and system modelling highlight a large 
number of properties would be affected by lack of supply in the 
event of loss of the site; the criticality remains high for the 
considered event, namely, loss of Barcombe No. 2. The probability 
of an event is low, necessitating a high demand and asset outage 
situation to be coincident. 

Beyond 
management 
control 

The risks associated with loss of production capacity cannot be 
mitigated by demand management and operational response 
alone. This is explained in section 2.14.7. 

Evidence of the 
cause of service 
failures and the 
associated 
probability and 

A consequence assessment has been undertaken using our 
hydraulic modelling outage assessments and explored further 
using our innovative ROSE system dynamics model (section 
2.14.6). Service failures have to date been avoided, but the 
probability is tangible and our maintenance data highlights that the 
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consequence to 
customer service 

current percentage maintenance task completion rate is 
compromised by the limited maintenance window for this site. In 
itself increasing the risk of outage at this site. 

Evidence of how 
the proposed 
investment provides 
effective resilience 
benefits above base 
services 

Base benefits are described in 0. The investment will support the 
ability to maintain Barcombe No.2 more efficiently and provide 
enhanced capacity across the Barcombe site that will mitigate 
unexpected, infrequent and severe events impacting Barcombe 
No. 2. 

 

2.14.5 Context  

The Haywards Heath water resource zone 

Barcombe WTW plays an essential role in the supply of drinking water to 
properties in our WRZ2. WRZ2 is our second largest resource zone (by 
area), stretching from East Grinstead and Crowborough in the north to 
the coastal towns of Seaford and Saltdean in the south. It is a semi-rural 
zone, with many small towns and villages and contains a number of 
larger towns, such as Haywards Heath and Burgess Hill.  

Barcombe is our largest and most critical WTW, producing 30-35 ML of 
water every day and serving around 60% of the population of WRZ2. Barcombe supplies 
several reservoirs either directly or indirectly. 

Figure 14 outlines the connectivity between WTWs and reservoirs in WRZ2. It shows that 
Barcombe (circled in red) supplies numerous reservoirs across the system; it is a critical 
asset, not only for WRZ2, but for SEW as a whole. All trunk mains leaving Barcombe are 
deemed critical and would have a significant customer impact should they fail. 

 

Stage of the 
integrated resilience 

framework 

Strategy, Planning 
and Governance 
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Figure 14: WRZ2 connectivity schematic 

 

Increasing stresses in WRZ2 

When originally commissioned, there was significantly less demand in 
WRZ2, and fewer treatment processes were required to meet the water 
quality standards of the time. Barcombe WTW now faces increasing 
pressures associated with: 

 An increase in population with new development across East 
Grinstead, Haywards Heath, Burgess Hill, Newhaven and 
Peacehaven, all of which receive water from Barcombe WTW. 

 Improved water quality drinking standards requiring additional Ozone, GAC and UV 
treatment processes, increasing the amount of maintenance the site requires. 

 Wider network challenges. We had to switch off a bulk transfer at Furnace Wood due 
to metaldehyde water quality issues, resulting in increased demand within the 
Barcombe zone. There is also a need to support WRZ3 from Barcombe WTW to 
enable a number of boreholes to be rested during the winter period to ensure they 
remain sustainable for future abstraction. 

 Reduced reliability over recent years of a bulk supply import from Southern Water 
from their Weirwood treatment works has resulted in increased reliance on Barcombe 
WTW 

Combined, these pressures have reduced the time between Barcombe being out of service 
and our properties’ supplies being affected, which even without these pressures is still short. 
Maintenance windows have had to be reduced and operational flexibility significantly 
constrained. 

Stage of the 

integrated resilience 
framework 

Horizon Scanning 
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The Barcombe WTW site 

Barcombe WTW consists of two interconnected parallel streams (No.1 and No. 2). There are 
separate streams for clarification and filtration, which combine for GAC, ozone and UV 
treatment before separating to individual, single-cell, contact tanks and high lift pumps.  

Barcombe No.1 can treat a maximum of 22 Ml/d and pumps to Popeswood and St Francis 
Reservoirs, Barcombe No.2 works can treat a maximum of 50 ML/d and feeds Horsted 
Keynes Reservoir as well as Popeswood and St Francis. 

Currently, in the event of a failure of Barcombe No.2, Barcombe No.1 
cannot treat enough flow to sustain supplies for any reasonable length of 
time and cannot pump to Horsted Keynes Reservoir. Both contact tanks 
are single cells and therefore maintaining Barcombe No.2 is extremely 
difficult if it is required to be off line for any length of time. 

To assess the customer impact of a loss of Barcombe (No.1 and No.2) 
associated with low probability resilience risks, in 2014, we applied our 
hydraulic models to simulate three different demand and antecedent storage scenarios: 

 Scenario 1: Average day demand and reservoirs at 35% full - this would represent a 
recovery position, where another event has not caused a customer impact but has 
reduced the available storage 

 Scenario 2: Average day peak week demand and reservoirs at 70% full – a typical 
operational day, high demand i.e. summer period 

 Scenario 3: Average day demand and reservoirs at 70% full - typical operational day, 
normal demand i.e. outside of summer period 

Under Scenario 1 and Scenario 2, if Barcombe No. 1 and No.2 are lost, our modelling shows 
that 60% (c 83,000) of the properties in WRZ2 lose water supply in approximately 3 days.  

2.14.6 Risk assessment 

Section 2.14.3 explained how our risk assessment process was applied to identify our critical 
zones (such as WRZ2) and assets (such as Barcombe WTW). The following 
subsections presents our risk analysis which supports our resilience 
enhancement expenditure case for Barcombe No. 2. 

Hazard identification and probability of occurrence 

A number of severe hazards can affect Barcombe WTW and we have taken 
steps (for example, through our flood resilience plan) to mitigate these. 0 
showed that whilst many of the risks applicable to Barcombe have been 
appropriately mitigated and are within management control, a key risk related 
to maintenance challenges at Barcombe No. 2 remains.  This consideration was reached 
following consideration of: 

 Barcombe as our largest sites has a high consequence of failure in the CRR 

 Experience of reliance on Barcombe during outage in the rest of the system 
heightened its importance e.g. freeze thaw event. 

 DWI recommendations concurred with ours on the need to improve the 
maintainability of the site 

Stage of the 

integrated resilience 
framework 

Data and 

Information 

Stage of the 
integrated resilience 

framework 

Risk, Optioneering 
and Review 
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 Experience of analysing and then operating in maintenance windows for Barcombe 
and the risk that existed during these periods 

 Historic increased demand and future increasing demand increases both the criticality 
and the likelihood of failure at the site (maintenance activity windows more 
constrained as capacity is reached) 

 Operator feedback and experience of controlled shut downs 

 Increased complexity since the original design decreases site flexibility and makes 
outage more likely 

Failure modes and what we know from historical events 

Our key risk is that taking Barcombe No. 2 out of service for planned maintenance activities 
means that we may not have sufficient supply capacity from the site as a whole to meet 
exceptional demand events in WRZ2. 

We envisage two related failure mode scenarios: 

1. Maintenance backlog increasing the probability of a significant/catastrophic failure of 
the Barcombe No. 2 process, resulting in reduced output (e.g. an incident that would 
require a quick response and could happen in peak demand period) 

2. Deployable output reducing as a result of planned maintenance of Barcombe No. 2, 
causing service impacts to properties (e.g. planned, would be scheduled for 
average/low demand period) 

These failures could result in significant outages (large customer impacts – see below) if co-
incident with peak demand situations. Currently, we are faced with a choice of either, i) 
taking the works out of service, fully or partially, in order to undertake critical maintenance or 
ii) perpetually deferring important maintenance. 

SEW operations leads have confirmed the following specific maintenance issues associated 
with the compromised maintenance window at Barcombe No. 2: 

 There is a limited opportunity for maintenance of the clarification process; the No. 2 
surge vessel and the high lift pump sump. 

 Cleaning of No. 2 contact tank has been delayed for many years, specifically since 
March 2019 which was a condition of a Drinking Water Inspectorate (DWI) notice in 
2018 (Ref: 2017/6392). 

 It is currently challenging to take out from service more than one rapid gravity sand 
filter at a time without Barcombe No. 2 being out of service. 

 Replacement of St Francis main was delayed for approximately 2 years due to the 
criticality of Barcombe No.2. 

 Ozone remediation is required but has not been completed as site Technicians are 
unable to isolate and maintain the ozone tank without taking Barcombe No. 2 out of 
service. 

 The issues (discolouration event) from December 2017 that led to Environment 
Agency and DWI visits and the resulting prohibition notice may have been avoided if 
we had been able to switch off / reduce flows from Barcombe No. 2. 
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It is noted that whilst the current maintenance backlog at Barcombe is not dissimilar to other 
comparable sites, the percentage of maintenance completed is lower and indicative of the 
ongoing and increasing challenges we have in maintaining Barcombe No. 2. We have 
previously cancelled certain types of maintenance, so our assets are in a deteriorating state.  
Recently we have prioritised completion of this maintenance, but this has meant considering 
the site shutdown as a full incident – with 24 hour cover and several reschedules before we 
have completed it.  This has also meant other sites, within the RZ2 and 3 systems cannot be 
taken out of service whilst Barcombe 2 is unavailable. 

Whilst we have not yet had a catastrophic failure are Barcombe No. 2, based on our 
available information we estimate that the probability of maintenance backlog causing a 
significant/catastrophic failure of the Barcombe No. 2 process remains of low probability, but 
is increasing over time. 

Impacts of loss of supply from Barcombe No. 2 

In this resilience investment case, we are primarily concerned with the lack of resilience 
associated with Barcombe No.2.  

We tested the total loss of Barcombe No.2 under 2025 and 2030 demand conditions using 
our hydraulic models. Using 2025 demand conditions, we found Horsted Keynes reservoir 
would fail after less than 24 hours and that Grovelands, St Francis and Ashdown reservoir 
fails after less than 48 hours. Within 48 hours, around 17,300 properties would have 
experienced loss of water for 45 minutes or more.  After five days, around 75,000 properties 
would be affected. 

Using 2030 demand conditions, within 48 hours, around 20,500 properties would have 
experienced loss of water for 45 minutes or more. After five days, around 87,500 properties 
would be affected. 

To provide a further assessment of the potential impacts of losing Barcombe No.2 WTW, in 
2019 we developed our Risk of Supply Events (ROSE) system model to provide us with 
greater flexibility in the testing of response measures to system challenges in our networks. 

Corroborating the 2014 hydraulic modelling, the ROSE modelling illustrates the rapid impact 
that loss of production at Barcombe No. 2 would have on properties. We found that if 
Barcombe No. 2 is only 50% operational (for example if a bank of clarifiers or sand filters is 
out of operation due to maintenance or failure) and a significant event occurs (e.g. the 2018 
freeze-thaw), storage in WRZ2 as a whole declines. Under this scenario, reservoir levels 
across WRZ drop immediately and continue to do so over time to a point where levels in 
reservoir present an unacceptable risk of supply interruptions to customers. 

The probability of an event that would result in significant loss of Barcombe No.2 is low, but 
material. Our key failure mode is the lack of overall site redundancy which is compromising 
the available maintenance window of Barcombe No. 2. A maintenance event, coinciding with 
a high demand event, will result in significant customer impact. 

 

 

Innovation in system modelling: we have found that ROSE model is a powerful tool for 
understanding failure consequences of critical assets in our systems; it complements our 

hydraulic model-based outage analysis, enabling a rapid appraisal of system 
configurations and options. Hence, in our action plan for a systems based approach to 

resilience, we have committed to developing ROSE models in all of our WRZs. 
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2.14.7 Options appraisal 

Assessment of response and recovery options 

Before investigating new solutions to address the Barcombe No. 2 low probability, high 
consequence risk, we investigated the potential to treat the risk by modifying and/or 
enhancing our existing management procedures.  

We also took note of our 2012 Contingency Plan, which forms an important component of 
our management control approach, focusing on the response and recovery element of the 4 
R’s of resilience. It comprises a four-level approach, as follows: 

1. Controlling existing demands – this is achieved by for example; rezoning of 
properties on to other networks; leakage and demand reduction activities including 
water efficiency campaigns; and, winter campaigns. It is not possible to precisely 
quantify the effectiveness of this measure, but it is critical in minimising the number of 
properties impacted by outages of WTWs. Option planning to address the Barcombe 
No. 2 risk assumes these measures have been implemented. 

2. Maximising outputs from other resources – option planning to address the 
Barcombe No. 2 risk assumes that all the remaining resources within the WRZ are 
available and can be run at peak output. 

3. Tankering into reservoirs – estimates have been made for the viability of tankering 
into key reservoirs in the distribution system (see Table 18).  

4. Remaining shortfall through bottles and bowsers – it is still possible that after 
Levels 1, 2 and 3 a significant number of properties will be left without mains water 
supplies. The only other response and recovery option for these properties is 
alternative supplies through bottles and bowsers.  

The loss of Barcombe No. 2 could substantially affect customer’s water supplies. The loss of 
the High Lift Pumps (HLPs), the Contact Tank or the final Chlorination equipment would 
mean replacing the supplies from Barcombe No. 2 with alternative supplies either by 
tankering to appropriate reservoirs or by bottle and bowser deliveries. 

After reviewing our Contingency Plan and after considering the operational constraints 
described above, we considered tankering to be the most viable option.  We therefore 
conducted a review of the potential for tankering water to Horsted Keynes, Popeswood and 
St Francis reservoirs in order to maintain supplies to the 15,000 properties. Table 18 
summarises these findings. 

Table 18: Tankering feasibility assessment 

Reservoir Assessment of feasibility for tankering 

Horsted 

Keynes 

Reservoir 

Horsted Keynes Reservoir is not ideally located for a tankering operation. 
The access routes are not designed for articulated vehicles and the 
driveway to the reservoir does not allow for the largest tankers to turn 
around and pass.  

A preliminary view of the site would suggest that two 15 m3 tankers can be 
discharged each hour using the driveway and a further three 25 m3 tankers 
per hour could discharge into a temporary tank placed to the rear of the 
reservoir and re-pumped into the reservoir. This should provide a total 
volume of approximately 2 Ml/d. 
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Reservoir Assessment of feasibility for tankering 

This compares to the average day peak week demand from Horsted Keynes 
of 13.7 Ml/d (in 2025) and 16.0 Ml/d (in 2030). The majority of properties 
would therefore remain at risk of loss of supply. 

St Francis Subject to police approval, it would be proposed to shut Colwell Road to 
through traffic and thereby make it possible for three 25 m3 tankers to be 
discharged concurrently. This would allow a total of 1.5 Ml/d to be 
supplemented to the reservoir. 

This compares to the average day peak week demand from St Francis of 
8.8 Ml/d (in 2025) and 10.3 Ml/d (in 2035). The majority of properties would 
therefore remain at risk of loss of supply. 

Popeswood Popeswood Reservoir is not ideally located for tankering as the access road 
is narrow; it would be necessary to use traffic control to ensure that the 
tankers can park on the roadside and discharge safely. Subject to police 
agreement it should be possible for three 25 Ml tankers to discharge 
simultaneously. This would enable approximately 1.5 Ml/d to be provided to 
supplement supplies. 

 

Tankering into reservoirs does not control the effective distribution of the available water and 
therefore a significant number of properties would still lose their supply. Bottled water and 
bowser supplies is a labour and equipment intensive process and would be challenging to 
effectively sustain over a number of days. We are of the view that this approach is not 
sustainable or acceptable over a potentially prolonged timescale 

Based on the evidence presented in the preceding sections, we conclude that the risk of loss 
of Barcombe No.2 associated with maintenance challenges to be of low probability and high 
consequence and of a type that we cannot manage operationally. Therefore, we believe this 
meets the criterion to be considered as a resilience enhancement investment. 

Appraisal of redundancy, reliability and resistance options 

This IAP Project Screening analysis shows that the Barcombe No. 2 low probability, high 
consequence risk cannot be mitigated via our standard operational procedures, or by 
modifying or enhancing those procedures. Adequately treating the risk is beyond normal 
management control and we therefore need to invest to reduce the risk that our properties 
lose supply. 

Four alternatives solutions were considered to address the Barcombe risk, listed in Table 19 
Our IAP Response – Supplementary Information – Project Option Screening Summary 
presents the detailed assessment which justifies Option 4 as our preferred solution.  
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Table 19: Option assessment 

Ref Option 
Capital 

cost (£m) 

Likely adverse 
environmental / 
social impact 

Resilience Customer impact 

1 New 
combined 
65 Ml/d 
WTW 

£47.14 New offsite 
construction. High 
carbon footprint. 

Maximum additional 
resilience. 

Highest cost, best 
overall benefit, but 
lower net 
value/affordability 

2 Extension 
to No.2 
WTW 35 
Ml/d 

£34.86 Lower 
environmental 
impact associated 
with working largely 
within existing site 
footprint. 

Satisfactory 
additional resilience. 

Equivalent benefit to 
preferred Option 4, 
but at relatively high 
cost. 

3 New 
combined 
45 Ml/d 
WTW 

£39.00 New offsite 
construction. High 
carbon footprint. 

Significant additional 
resilience 

High 
cost/affordability, but 
with good value. 

4 Upgrade to 
No.1 to 35 
ML/d  

£11.82 Low environmental 
impact associated 
with working within 
existing site footprint 

Provides increased 
system redundancy 
and ‘opens up’ a 
realistic 
maintenance 
window for 
Barcombe No. 2  

 

Although this does 
not create as much 
total headroom/ 
redundancy as the 
other options it is 
significantly lower 
cost and therefore 
better value for 
customers. 

 

Table 19 shows that Options 1, 2 and 3 would be major schemes, requiring land purchase, 
longer term consultation for planning and environmental offsetting. 

Although the schemes offer potential resilience improvements, they cannot be justified in 
delivering value for customers. 

Option 4 represents the most cost-effective means of improving the resilience of supply from 
Barcombe WTW in the event of a failure of Barcombe No. 2 as well as reduced risk to supply 
interruptions during maintenance events. Improved treatment stability and less stop/start 
pressure variation in turn reduces the risk of bursts along the trunk mains and the associated 
significant interruptions to properties. Improved resilience at Barcombe also supports WRZ3 
by enabling some of the sources for that zone to be rested in winter. 
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2.14.8 Our proposed scheme 

What it will comprise 

Our analysis and engineering investigations have concluded that the most 
cost-effective way to reduce the resilience risk at Barcombe No.2 is to 
upgrade the existing works (Barcombe No. 1 and No. 2) by: 

 Duplicating the contact tank on Barcombe No. 2.  

 Uprating the chemical dosing, interstage pumping, sludge treatment and high lift 
pumping on Barcombe No. 1.  

 Constructing interconnecting pipework between the two works.  

The clarifier and filtration civil structure for Barcombe No.1 are hydraulically capable of 35 
Ml/d therefore this scheme is proposed to increase the treatment capacity of the works from 
22 Ml/d to 35 Ml/d. This involves the uprating of the chemical dosing, interstage pumping, 
sludge treatment, contact tank, high lift pumping, and interconnecting pipework between 
No.1 & 2 modifications to the treatment processes. Renewal of existing assets not being 
upgraded will be completed under existing base maintenance expenditure. 

The benefit it will deliver 

 The interconnecting pipework and upgraded high lift pumps will enable both 
Barcombe No.1 and No.2 to be able to pump in both directions, providing resilience to 
low probability asset failures by enabling maintenance of either works.  

 The proposed scheme would ensure an extra 13 Ml/d is available from Barcombe 
No.1. Our ROSE modelling shows that with the solution in place, supply in WRZ2 is 
significantly more resilient.  

 With the proposed solution, Barcombe No. 2 works would no longer need to be 
completely taken out of service for maintenance.  

 Our proposed scheme would add extra redundancy to Barcombe 2 contact tank, 
enabling extra output from Barcombe No.1, as well as ensuring that Barcombe No.2 
can sustain at least half of its supply capability.  

 The increased output would allow supply in WRZ2 to be sustained for an additional 
three days.  

 Storage in the outlying reservoirs would also be maintained for longer. This extra time 
would provide a substantial buffer to allow for response and recovery measures to be 
deployed. In addition, these proposed improvements would provide additional 
resilience on site by extending the window for essential maintenance from around 22 
weeks to 46 weeks.  

Appendix 9 of our Business Plan presented the cost benefit analysis for this scheme. It 
showed benefits of £30.649 Million and a benefit to cost ratio of 3.2. Under a range of 
sensitivity tests, the benefit to cost ratio remained strong; between 2.9 and 3.5. 

Wider support for the scheme 

Support for the proposed scheme has also been received from the DWI (DWI Letter Ref: 
2017/6392, 10 October 2018):  

“Barcombe works presents a significant risk of becoming inoperable due to the lack of 
flexibility to remove contact tank No.2 from supply. I conclude that the site requires significant 

Stage of the 
integrated resilience 

framework 

Decision Making 
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investment in the form of a new contact tank. I recommend (2018/0491) a new contact tank 
is put forward as a PR19 scheme - which the Inspectorate would support. Without investment 
to facilitate the internal repairs and maintenance required on contact tank No.2 the tank will 
continue to present a risk to water quality. The construction of a new tank would increase the 
resilience of the site and reduce risks to consumers.”  

Table 20 outlines recent water quality related incidents that have required the removal of 
Barcombe 2 contact tank from service for investigative purposes. However due to the 
criticality of the site this has not yet been possible and increases the risk, and likelihood, of 
further water quality failures. 

Table 20: Barcombe 2 – Water Quality Failures 

Failures Site Type Of Failure Result 

21/09/2018 BARCOMBE 2 WTW Turbidity 1.26 

31/05/2017 BARCOMBE No.2 Total coliforms 4 

 

2.14.9 How the scheme supports the long-term vision 

Our proposed resilience enhancement expenditure at Barcombe supports a long-term vision 
for the region which improves the system-level resilience of the service we provide to our 
customers. It will enable: 

 A healthy and well managed resource zone to be sustained. 

 Support ODI targets for reduction in supply interruptions and unplanned site outage. 

 Reduce the need to transfer additional water into WRZ2 during maintenance from 
adjacent water resource zones. 

 Providing a secondary benefit from the ability to rest Friston a critical local chalk 
borehole source by utilising supply from Barcombe. 

 Reduce the risk of water quality failures and incidents 

2.14.10 Wellwood Reservoir to Potters Corner Reservoir – New Main 

Introduction 

The following subsections justify our proposed resilience enhancement scheme in WRZ8 
(Ashford). Call out boxes are used to demonstrate the links between our business case and 
the components of our integrated resilience framework. 

Although we are of the view that our original submission based upon mains failure remains 
valid as a result of using the integrated resilience framework we now present additional 
evidence of a low probability, high consequence resilience risk relating to the future potential 
of raw water turbidity at critical sites. This should be seen as additional evidence of a further 
risk rather than an alternative to the IAP risk relating to mains failure. 

Why WRZ8 requires resilience enhancement expenditure? 

WRZ8 borders Southern Water to the North West, east and southernmost tip, and shares an 
eastern border with Affinity Water. Internally it borders WRZ6 (Maidstone), WRZ7 
(Goudhurst) and WRZ3 (Eastbourne). 
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The zone supplies, on average, 83.5 Ml/d (2018/19) through 15 WTWs, and one bulk transfer 
from Southern Water, with an output ranging from 1.5 Ml/d (Ford) through to 20.5 Ml/d 
(Thanington). There are approximately 135,000 properties in WRZ8. 

The ground water resources in WRZ8 come, predominantly, from chalk sources. Whilst, 

generally the quality of raw water from the chalk sources has remained consistent we have 
seen, overtime, instances of  turbidity ‘spikes’ due to chalk fines at a number of our treatment 
works (Wichling, Ospringe 1 and 2, Newnham and Stockbury) in WRZ8. This indicates an 
increasing vulnerability in these chalk sources where chlorination is our only treatment 
barrier. 

Our proposed resilience enhancement expenditure addresses the risk of shortages in WRZ8 
as a result of sources being lost due to sharp ‘spikes’ in turbidity, via chalk fines, causing the 
failure of key WTWs, without the need for complex treatment solutions 

Table 21 outlines why investment in a new main from Wellwood Reservoir to Potters Corner 
Reservoir meets the criteria for resilience enhancement.  Subsequent subsections explain 
this justification in detail. Annex 4 provides an expanded summary of the option, alongside 
other resilience drivers. 

Table 21: How Wellwood to Potters Corner meets the resilience enhancement criteria 

Criterion 
How Wellwood to Potters Corner new main meets 

the criterion 

Low probability and high 
consequence risk 

We have identified the potential for turbidity spikes at 
multiple WTWs as a key risk. The probability is low, but 
increasing, as evidenced by failure at our Kingston WTW 
from the same failure mechanism.  Our aquifers are 
connected, hence the likelihood of similar failures at 
other WTWs in WRZ8 is increasing. 

Beyond management control In Section 2.14.10, we demonstrate that the risk 
associated with loss of production capacity from turbidity 
spikes cannot be mitigated by demand management and 
operational response alone.  

Evidence of the cause of service 
failures and the associated 
probability and consequence to 
customer service 

Our hydraulic modelling highlights that a significant 
number of properties would be affected by lack of supply 
in the event of loss of WTWs. For example, if Potters 
Corner Reservoir are lost, 20,600 to 28,700 properties 
would be impacted over a 1 to 5 day period at 2025 
average day demand. 

Service failures have occurred at Kingston and we 
believe the risk of other similar failures is increasing 

Evidence of how the proposed 
investment provides effective 
resilience benefits above base 
services 

The investment will provide enhanced capacity that will 
mitigate unexpected, infrequent and severe events and 
provide an additional 8mld into the system. 
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Context 

To identify where surplus water is available and to evaluate the most appropriate network 
enhancement options to reduce the risk to properties we have built strategic zonal models to 
determine the ability of our water distribution network to supply water at minimum levels of 
service over the next 25 years (2020-2045). We then identified and evaluated alternative 
mitigation measures where supply/demand risks where highlighted.  

These models use average daily demand (ADD), and average day peak week (ADPW) 
demand scenarios at 2020, 2025, 2030 and 2045, incorporating the same forecasted 
demands used in the WRMP.   

We use these models to investigate the resilience of the network at present and forecast to 
2025 and 2030 as an analysis of the number of properties at risk of losing supply under a 
single source outage despite rerouting water within the network. Key assumptions for this 
modelling are:  

 With exception of the ‘failed’ source it was assumed all other sources were capable of 
running at their peak deployable outputs unless specified otherwise e.g. blending 
requirements    

 All other zonal transfers were assumed to be available as expected for ADPW 
demands.  

Initially, we modelled the network for 2020, 2025 and 2030 at ADPW demand, with existing 
infrastructure available (i.e. no deterioration in performance during assessed period), and 
then used the same models but reflecting the network if our WRMP and resilience 
investment plans were carried out.   

Production sites in WRZ8 have the capability to produce approximately 124.5 Ml/d. Key sites 
are Thanington, Chilham, Godmersham, Kingston, Howfield, Wichling and Ospringe WTWs. 

There are three key raw water groundwater geologies in WRZ8, with the 
Lower Greensand and Stour chalk aquifers supplying multiple WTWs: 

 Chalk east of the Medway catchment – raw water source for 
Stockbury WTW. 

 Lower Greensand source, east of the Medway catchment – raw 
water source for Westwell, Wineycock, Newnham, Wichling, 
Ospringe, Boughton and Charing. 

 Stour chalk – raw water source for Thanington, Ford, Godmersham, Chilham, 
Howfield, Kingston and Hoplands. These WTWs also share the same source 
protection zone (SPZ2).  

There are no surface water sources in the catchment, other than the capability to send a mix 
of Bewl and Goudhurst water via Kingsnorth Reservoir 

Figure 15 outlines the connectivity between WTWs and reservoirs. Which is vital to 
maintaining a resilient network.in WRZ8. The nature of this WRZ area is that supply under 
peak demand scenarios is dependent on the availability of all of the sources and reservoirs. 
There is limited headroom (capacity resilience) and if any of the sources or associated 
treatment works are compromised, we cannot meet peak demand event situations.  
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Figure 15: Southern portion of WRZ8 zonal schematic 

 

Supply demand pressures in WRZ8 are increasing, and this will mean we utilises our 
sources at the upper end of our expected and allowable operating ranges. Taking Kingston 
WTW as an example: 

 Our 2019 WRMP explained that allowable output from Kingston WTW is 10 Ml/d, of 
which 6-8 Ml/d is used regularly by SEW and 2 Ml/d has been ‘in reserve’ for Affinity 
Water use.  

 Since 2009, our highest rate of operation for Kingston WTW has been approximately 
9 Ml/d. Use of water by Affinity Water has been variable and ideally requires a more 
consistent rate of use to support our planning. 

 In 2025-26 Southern Water has requested a new bulk supply of 2 Ml/d from our 
Kingston WTW sources to supply their Wingham area (described in our WRMP), 
required because they do not have any other schemes to assist them from a supply 
resilience point of view.  This demonstrates our support to improving the resilience of 
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the broader region i.e. this is multi-company resilience scheme. 
The additional 2 Ml/d to Southern Water will be accommodated by 
a reduction in our supply from Kingston WTW sources so that we 
do not grow the deployable output above the existing 10 Ml/d limit. 
This will be accommodated by placing greater reliance on other 
sources in the southern portion of WRZ8. 

The increased demand in the southern region of WRZ8 will require us to 
operate our borehole sources at higher rates of flow. When this happened 
in early 2012 in our Kingston sources, we experienced spikes in turbidity at Kingston WTW 
that necessitated upgrades to the treatment infrastructure. We were required to invest 
approximately £11 Million in microfiltration to address turbidity spikes caused by chalk fines.   

Reflecting the requirement to pump to lower levels in other boreholes in the region, we 
foresee this risk materialising at other WTWs in WRZ8. To avoid or delay the requirement for 
large investment in new treatment technology at Godmersham, Chilham and Howfield 
WTWs, we need to improve the connectivity of our network so that we can better respond 
operationally should spikes in turbidity occur. 

Potters Corner Reservoir (c16Ml storage) provides supplies for customers in Ashford and is 
supplied with water from Westwell (non-chalk source), Howfield, Godmersham and Chilham 
WTW’s (chalk sources). A new strategic main from Wellwood to Potters Corner (justified 
herein) would improve resilience by transporting surplus water from Wellwood into the 
Ashford network. As with all our WRZs, we will also protect our supply sites from a 1:1000 
flood event. 

2.14.11 Risk assessment 

Hazard identification and probability of occurrence 

Section 2.14.3 explains the risk analysis applied to all SEW assets. It 
shows that whilst many of general risks applicable to WRZ8 have been 
appropriately mitigated, a number of residual risks remain. Of particular 
relevance for this investment case, the risk of WTWs being lost due to 
spikes in turbidity is a key residual risk 

Previous section highlighted the connectivity between our aquifers, with 
Godmersham, Howfield, Chilham and Thanington WTWs all sharing the same aquifer. 
Kingston shares the same catchment. Therefore given our Kingston experience, further 
outlined in section 2.14.10, we expect the likelihood of spikes in turbidity at multiple WTWs in 
the WRZ to increase as we pump down to lower levels in our boreholes, mobilising chalk 
fines.   

Failure modes and what we know from historical events 

Our identification of spikes in turbidity at our WTWs as a key resilience risk in WRZ8 is driven 
by a growing portfolio of evidence, specifically: 

 On the 27th January 2012 an event was reported to the DWI regarding repeated 
turbidity failures at both Kingston WTWs. The failures were due to the presence of 
fine chalk particles arising from the natural degradation of the soft chalk aquifer at 
higher flow rates. - “the material causing the turbidity issue has been confirmed to be 
chalk fines. The raw water is of very good microbial quality, a small confining layer of 
gravel and clay sits above the chalk, which prevents microbial contamination of the 
chalk aquifer below”. 
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 A review of water quality data indicated a deteriorating trend in raw water turbidity at 
the site (Figure 16) with a risk score of 20: likelihood score 5 (certain following ≤2 
PCV failures in 30 days) x consequence score 4 (moderate due to National Chemical 
Requirements). As a result, it was necessary to install membrane filtration with UV 
treatment. The cost of this work was approximately £11 Million. 

Figure 16: Turbidity events at Kingston WTW  

 

 Whilst the raw water at Howfield, Chilham and Godmersham is considered to be of 

good quality and the current treatment processes appropriate, we foresee increased 

risk of turbidity spikes at these WTWs reflective of the connectivity of our aquifer 

sources and the need for us to draw down boreholes to lower levels. 

 Low water levels were experienced in the observation boreholes across WRZ8 in late 

2017 and early 2018 

We believe that having seen increased turbidity at Kingston, which necessitated significant 
investment, in addition to the low water levels noted in the chalk block observation boreholes, 
that the risk of turbidity causing an outage of supply at multiple WTWs (namely 
Godmersham, Chilham, Thanington and Howfield) in WRZ8 is growing.  Given the 
importance of maintaining supply across all WTWs in the WRZ we believe a resilience 
intervention is required to improve the connectivity between reservoirs in the WRZ. 

We have recently experienced issues of turbidity at our WRZ6 Ridley source which has 
required, on the advice of our Water Quality team, the source to be rested for a 1 week 
period before such time we attempt a return to service. Fortunately Ridley is a source, given 
system connectivity and flexibility in this area of our network, that we are able to rest. 
However this option is not available in the southern section of our RZ8 system given the 
criticality of the sources.  

Impacts of loss of supply 

We used our hydraulic models to examine the criticality of our borehole assets in WRZ8 
under a series of future demand scenarios. When a simultaneous outage event 
(planned/unplanned) of both Godmersham and Chilham WTW’s is simulated at 2025 
Average Day Demand, as a consequence, the supply from Potters Corner reservoir to our 
customers in Ashford is lost over a period of time. In this scenario Potters Corner would be 
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empty in 13 hours. The impact is that between 21,000 and 29,000 properties suffer an 
interruption to supply over a 1 to 5 day period at 2025 average day demand. Supply is 
maintained to a reducing number of properties, over the 5 day period, as the system drains 
down 

The above impact would also occur should we experience significant trunk mains failure 
associated within this network as previously outlined in our IAP response. 

With a new main from Wellwood Reservoir transferring 8Mld into Potters Corner Reservoir, 
the total number of properties experiencing a supply interruption under this scenario reduces 
to approximately 1,103 properties after 24hrs and approximately 13,000 properties after 5 
days 

With the additional 8Mld into the system Potters Corner Reservoir would be empty after 68 
hours with the system taking longer to drain down. 16,000 properties (29,000 less 13,000) 
would have an intermittent supply after 5 days. 

2.14.12 Options appraisal  

Assessment of response and recovery options 

Before investigating new solutions to address the WRZ8 low probability, high consequence 

risk, we investigated the potential to treat the risk by modifying and/or enhancing our existing 

management procedures.  

Management controls are as follows: 

1. Controlling existing demands – this is achieved by for example; rezoning of 
properties on to other networks; leakage and demand reduction activities including 
water efficiency campaigns; and, winter campaigns. It is not possible to precisely 
quantify the effectiveness of this measure, but they are important in minimising the 
number of properties impacted by outages of WTWs. Option planning to address the 
WRZ8 risks assumes these measures have been implemented. 

2. Maximising outputs from other resources – option planning to address the WRZ8 
risk assumes that all the remaining resources within the WRZ are available and can 
be run at peak output. 

3. Tankering into reservoirs – in 2025 the number of properties affected by WTW 
failures associated with turbidity spikes could be in the order of 29,000. 29,000 
properties with an occupancy rate of 3 people per property (unmeasured household 
occupancy rate for 18/19) = 87,000 population at a minimum of 10 litres per head per 
day = 0.9 Ml/d. This equates to approximately 40 * 23,000 litre tanker movements per 
day having to be filled from outside the affected area. This would be logistically 
challenging over a potentially prolonged period of time and only fulfil the minimum 
statutory requirement. We are of the view that this approach is not sustainable or 
acceptable over a prolonged timescale. Additionally tankering into reservoirs will not 
effectively control the distribution of water such that, as a consequence of this 
approach, there would still be a significant number of properties that would not 
receive a supply  

4. Remaining shortfall through bottles and bowsers – it is still possible that after 
Levels 1, 2 and 3 a significant number of properties will be left without mains water 
supplies. The only other response and recovery option for these properties is 
alternative supplies through bottles and bowsers. As with tankering this option is 
deemed to logistically challenging and unacceptable over a period of time. 
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In addition, we looked at further controls as follows: 

 Turbidity monitoring auto shutdown with agreed discharge to waste until back in 
specification and remote resets from the control room. This control notifies us of an 
incident but does not allow us to prevent it impacting properties. 

 Resting sources, where required will enable WTWs to be quickly restarted once water 
quality improves but would still result in a loss of supply event. 

 Use of a mobile filtration plant – we own a mobile plant and could hire additional 
plants; however, these are typically bespoke pieces of equipment necessitating long 
lead times to procure, install and commission. Once purchased, such equipment 
would also only be infrequently used, necessitating high maintenance costs as 
compared to the service such equipment might typically be expected to provide. 

This evidence shows that the risk of turbidity spikes causing the loss of WTWs in WRZ8 is 
beyond management control. 

Appraisal of redundancy, reliability and resistance options 

In assessing new measures to address the risk of turbidity spikes leading to failures at one or 
more WTWs in WRZ8, we first considered the insight from our option assessment at 
Kingston WTW to evaluate whether measures assessed there might be applicable across the 
WRZ.  Options considered were as follows: 

 Catchment management: discussions with the Environment Agency confirmed that 
catchment management is highly unlikely to be able to initiate a significant or reliable 
reduction or control of turbidity. This reflects the fact that the turbidity arises from 
naturally occurring material within the aquifer itself and that there is no demonstrable 
surface water interaction. Catchment management was therefore discounted as non-
viable. 

 Automated run to waste on start-up: the relevant WTW/s could be run to waste for 
the duration of the turbidity spike. After a set period of time and when the turbidity 
reaches a predefined level, the borehole could then be automatically switched into 
supply. Investigations at Kingston WTWs showed that the risk of elevated turbidity in 
the raw water occurs persistently when running at higher flows and is not limited to 
start-up of the works. As a result, this option was discounted. 

 Sand filtration: An effectively operated rapid gravity filter (RGF) process will 
undoubtedly reduce the level of turbidity observed in the final water at WTWs; 
however a portion of the turbidity observed will be below 1µm, which means that a 
considerable fraction of the turbidity will be liable to pass through the filtration system 
and into the final water. While the risk of a breach of regulations would be reduced by 
the installation of RGF, the site would still operate with an unacceptable risk of failure. 
SEW ran a pilot trial at Kemsing WTW and conducted further options appraisal at 
Wichling WTW. The results give limited confidence in the ability of sand filtration or 
coagulation / sand filtration to remove the chalk fines from the raw water at Kingston 
works under all circumstances.  

 Membrane filtration: assessment of particle removal capabilities for microfiltration 
and ultrafiltration indicated that these technologies would provide an effective barrier 
against the turbidity observed. As a result, membrane filtration was selected at 
Kingston WTW, with a capital cost of approximately £11 million. 
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Reflecting the findings of the above appraisal, we explored the option of installing new 
microfiltration treatment at Godmersham, Chilham, and Howfield WTWs. This would address 
the low probability, high consequence risk of turbidity pikes causing failure of WTWs but 
would incur costs in excess of £30 Million. 

An alternative means of mitigating the risk is to improve the connectivity of the WRZ8 
network, proving us with greater flexibility to reroute supplies in the event that one or more 
WTWs is temporarily impacted by a turbidity spike. We identified that network flexibility would 
best be enhanced via the construction of a new pipe linking our Wellwood and Potters 
Corner reservoirs. This would allow us to transfer supplies across the WRZ8 southern region 
to accommodate loss of supply from different WTWs without impacting supply to customers.  

2.14.13 Our proposed scheme 

What it will comprise 

The resilience main proposed is Wellwood to Potters Corner Resilience 
Main (SDB-BG-2141). As shown in Figure 17, this involves laying a new 
400mm diameter 15km main from Wellwood Reservoir to Potters Corner 
Reservoir in WRZ8.  Approximately 8 Ml/d of water, no longer required in 
WRZ6, can then be released to support the Ashford region and could 
mitigate outages at WTWs in the region. A summary of the proposed 
expenditure is shown in Table 22; this is significantly less than the costs 
associated with installing new membrane filtration plants at multiple WTW 
in WRZ8. 

Figure 17: Proposed Wellwood to Potters Corner resilience main. 

 

 

 

Stage of the 

integrated resilience 
framework 

Decision Making 



 

South East Water Draft Determination Response – Securing cost efficiency | 30th August 2019 
 

Not confidential | Author: Nblake | Last saved: 29/08/19 

File name: Chapter 3 Securing cost efficiency final  Page 80 of 119 
 

Table 22: Proposed expenditure on Wellwood to Potters Corner scheme  

CAPEX 
Year 1 

(£000s) 

Year 2 

(£000s) 

Year 3 

(£000s) 

Year 4 

(£000s) 

Year 5 

(£000s) 

AMP7 

(£000s) 

Total 

Scheme 

Costs 

(£000s) 

SDB-BG-2141 
– Wellwood 
Reservoir to 
Potters Corner 
Reservoir 

0 689.6 1,379.3 2,068.9 4,137.8 8,275.6 13,792.8 

*Please note all costs are pre efficiency 

The benefit it will deliver 

 This solution will provide greater WRZ8 system resilience and reduce the potential 
customer impact in the event of a simultaneous failure of associated WTW’s.  

 It will enable the transfer of up to 8mld from Wellwood reservoir into a system where 
headroom is limited. 

 Storage in Potters Corner Reservoir would be maintained for a longer period of time 

 There would be a reduction of 16,000 properties, after 5 days, at risk of supply 
interruption. 

 The scheme would provide resilience and support to an area where there is a risk of 
deteriorating raw water quality (turbidity). 

 The new main provides improved flexibility and connectivity within the WRZ8 network 

 There would be an enhanced window of opportunity to undertake planned 
maintenance at Godmersham and Chilham WTW’s, without increased risk to the 
supply to customers.  

 Prevents the need for complex treatment arrangements at multiple sites. 

Appendix 9 of our Business Plan presented the cost benefit analysis for this scheme, 
presented in Table 23. Benefits are stated as positive figures rather than as negative (social) 
costs. 

Table 23:  Cost benefit analysis for the Wellwood to Potters Corner scheme 

Scheme Costs (£m) Benefits (£m) 
Benefits – 

Costs (£m) 

Benefit to cost 

ratio 

SDB-BG-2141 
– Wellwood 
Reservoir to 
Potters Corner 
Reservoir 

10.834 29.939 19.105 2.8 

*Costs and benefits given as net present value of the social value 
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2.14.14 How the scheme supports the long-term vision 

Our proposed resilience enhancement expenditure in WRZ8 supports a long-term vision for 
the region and key principles for zone health which improves the system-level resilience of 
the service we provide to our customers. It will enable: 

 A healthy and well managed resource zone to be sustained. 

 A more connected, flexible network, with all large towns supplied by more than one 
area. 

 Support ODI targets for reduction in supply interruptions and, to a lesser extent, 
unplanned site outage. 

 Key strategic assets and processes can be rested without increasing the risk of 
supply interruptions 

 Reduce the risk of water quality failures and incidents 

2.14.15 Greywell to Cliddesden – New Main 

The following sections provide justification for our proposed resilience enhancement scheme 
in WRZ4 Cliddesden area. Call out boxes are used to indicate links to the components of the 
integrated resilience framework we are enhancing through our action plan for a systems-
based approach to resilience. 

Why WRZ4 requires resilience enhancement expenditure? 

Resource Zone 4 is in our western region and includes the key urban areas of Bracknell, 
Maidenhead, Farnborough and Basingstoke. The zone has an average daily demand in the 
region of 165mld to 281,000 properties (686,000 population) and household meter 
penetration is approximately 87% 

Water is supplied via 10 water treatment works and 1 bulk supply from 
Affinity Water. Key sites are West Ham (capability of 25.7mld), Keleher 
(60mld), Lasham (21.6mld) and Beenhams Heath (29mld). The bulk supply 
from Affinity can supply, on average, 36mld. 

Our proposed resilience enhancement expenditure addresses the risk of 
shortages in WRZ4 as a result of supplies being lost due to low probability 
failure of critical trunk mains or the loss of a key water treatment works within 
the system. We highlight that the historical average for the 17.5km of critical 
mains is 0.034/km/yr; this is approximately a 1 in 30 year event for each km of main. 
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Table 24 outlines why investment in a new main from Greywell to Cliddesden meets the 
criteria for resilience enhancement. Subsequent subsections explain this justification in 
detail.  
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Table 24: How Greywell to Cliddesden meets the resilience enhancement criteria 

Criterion 
How Greywell to Cliddesden new main meets the 

criterion 

Low probability and high 
consequence risk 

Our hydraulic modelling highlights a significant number 
of customers who would be affected by lack of supply in 
the event of loss of a critical trunk main. or treatment 
works. 

Beyond management control In Section 2.14.12 we demonstrate that the risks 
associated with loss of supply capacity due to loss of a 
critical asset cannot be mitigated by demand 
management and operational response alone. 

Evidence of the cause of service 
failures and the associated 
probability and consequence to 
customer service 

Our hydraulic modelling highlights that a significant 
number of properties (up to 22,000) would be affected 
by lack of supply in the event of loss of critical assets 
that support the supply of water to Cliddesden reservoir. 

Evidence of how the proposed 
investment provides effective 
resilience benefits above base 
services 

The investment will provide additional ‘redundancy’ in 
the form of an alternative supply that can feed the 
system irrespective of the location of a mains failure (or 
other unexpected asset failure) that will mitigate 
unexpected, infrequent and severe events and provide 
additional deployable output. 

Furthermore the scheme will provide additional 
resilience in the event of either West Ham or Lasham 
WTW’s experiencing an event of outage in excess of 
48hrs. As shown in section 2.14.19. 

 

2.14.16 Context 

We operate in a water scarce area and going forward we are committed to 
sustainability reductions at some of our sources. There we need to make 
maximum use of the water we have available and ensure our networks are 
resilient to disruption now and in the future. This will be achieved through 
increased interconnectivity, creating more adaptable networks, and reducing 
the risk of supply interruptions by minimising the areas of our network that 
only have one source, or route of supply. Cliddesden reservoir is supplied 
with water from Lasham and West Ham WTWs in the Basingstoke area: 

  

Stage of the 
integrated resilience 

framework 

Strategy, Planning 

and Governance 



 

South East Water Draft Determination Response – Securing cost efficiency | 30th August 2019 
 

Not confidential | Author: Nblake | Last saved: 29/08/19 

File name: Chapter 3 Securing cost efficiency final  Page 84 of 119 
 

Figure 18: Cliddesden area of WRZ4  

 

The loss of West Ham Lasham and, Woodgarston WTWs will result in up to 22,000 
customers losing their supply. A key supply risk for the Cliddesden area is therefore the 
failure of a critical trunk main conveying water from these works as well as the works 
themselves. 

In our resilience assessment and planning we have thought about the events, failure modes 
and appropriate risk treatment options for these scenarios. 

 Risk assessment 

Hazard identification and probability of occurrence 

Section 2.14.3 explains the risk analysis applied to all SEW assets.  It shows that whilst 
many of risks applicable to the Cliddesden area of WRZ4 have been appropriately mitigated, 
a key hazard remains:  

Loss of supply due to an asset failure 

Failure modes and what we know from historical events  

The primary failure mode that we are proposing is the low probability failure 
of one of our critical trunk mains that supports the supply of Cliddesden 
reservoir via key WTWs (primarily West Ham and Lasham).  

A secondary failure mode relates to loss of a key works in the system.  Since 2013 there 
have been a number of outage events at the associated WTWs in the system as shown in 
Table 25, which has seen events of over 24 hours.  

Stage of the 

integrated resilience 

framework 

Risk, Optioneering 

and Review 



 

South East Water Draft Determination Response – Securing cost efficiency | 30th August 2019 
 

Not confidential | Author: Nblake | Last saved: 29/08/19 

File name: Chapter 3 Securing cost efficiency final  Page 85 of 119 
 

Table 25: Cliddesden Reservoir Area Unplanned Outage 

We are also at risk of trunk mains failures that could exceed 48 hours if working conditions 
are, for example, compromised by isolation problems or adverse ground conditions.  Whilst 
not all bursts would lead to an impact on service, there remains a low probability that a failure 
could take longer than 48 hours to recover.  These large diameter mains can be complicated 
to repair due to the depth of the main, poor access and volume of water produced from the 
burst. As shown in Table 26, from our historic data across the company we have 
experienced 2 events over 48 hours in 4 years and a further 10 over 36 hours. 

Table 26: Historical burst durations 

 

Impacts of loss of supply 

These failure events would have a significant impact on our AMP7 interruptions target Table 
27. 

Table 27: Cliddesden Reservoir Interruptions Impact 

Resilience main schemes Type Cost (£m) 

Risk of 
supply 
interruptions 
(Number of 
Properties) 

Loss of 
supply to 
all 
properties 
after (Hrs) 

Impact to 
Company  
Interruption 
minutes 36-
48 Hrs 

Impact 3 
Days 
(Interruption 
Minutes) 

Impact 4 
Days 
(Interruption 
Minutes) 

Impact 5 
Days 
(Interruption 
Minutes) 

Greywell to Cliddesden SSoS 9.35 22000 48 7 51 68 85 

 

Our single source of supply impact modelling for key works highlights the potential customer 
impact that could be expected if a critical main associated with these assets were to fail 
unexpectedly. 

For the Greywell scheme, we have assumed it would also partially mitigate the loss of 
Lasham and West Ham supplies.  

It should be noted that by completing the two phases of the Greywell to Cliddesden scheme 
(SDB-BG-2059 & SDB-BG-2085) by 2030, the total number of properties benefitting would 
be 14,500, with 12,300 of these following the completion of phase 1 in 2025.  The probability 
of an event in the Cliddesden area of WRZ4 that would result in catastrophic loss is very low, 
but is conceivable in the medium term. The impact of such an event is beyond our ability to 
mitigate operationally. 

Review sites: Area WRZ Event Count

Average 

Duration (Hrs)

Average Ml 

loss

Max Outage 

Event (Hrs)

Max Outage 

Event Loss (Ml)

LASHAM Western 4 34 14.3 7.7 26.2 14.0

WEST HAM Western 4 8 14.9 10.0 24.2 16.2

WOODGARSTON Western 4 12 17.6 2.2 22.3 2.8

Greywell to Cliddesden Unplanned Outage WTW (5 years 01/04/13 - 31/03/17)
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2.14.17 Options appraisal 

Assessment of response and recovery options 

Before investigating new solutions to address the WRZ8 low probability, high consequence 
risk, we investigated the potential to treat the risk by modifying and/or enhancing our existing 
management procedures.  

 Controlling existing demands – this is achieved by for example; rezoning of 
properties on to other networks; leakage and demand reduction activities including 
water efficiency campaigns; and winter campaigns. It is not possible to precisely 
quantify the effectiveness of this measure, but they are important in minimising the 
number of properties impacted by outages of WTWs. Option planning to address the 
Cliddesden area WRZ4 risks assumes these measures have been implemented. 

 Maximising outputs from other resources – option planning to address the 
Cliddesden area WRZ4 risk assumes that all the remaining resources within the WRZ 
are available and can be run at peak output. 

 Tankering into reservoirs – In 2025, the number of properties affected by a trunk 
mains failure preventing supply from the West Ham WTW is in the order of 21,928. 
With an average occupancy of 2.5, this is equivalent to 54,820 people at a minimum 
of 10 litres consumption per day = 0.55ML/d. This equates to approximately 24 * 
23,000 litre tanker movements per day having to be filled from outside the affected 
area. This would be logistically challenging and unacceptable over a potentially 
prolonged period of time. 

 Remaining shortfall through bottles and bowsers – it is still possible that after 
Levels 1, 2 and 3, some properties will be left without mains water supplies. The only 
other response and recovery option for these properties is alternative supplies 
through bottles and bowsers.  

In addition, we are already undertaking further controls as follows: 

 Calm networks through valve training and variable speed pumps. Reducing the 
likelihood of pressure surges that could cause leaks, bursts and discolouration. 

 Smart networks, which will include flow meters, pressure sensors, noise acoustic 
loggers, as well as digital water meters for customers. As well as pinpointing of issues 
that enable faster and more appropriate repairs, it will also enable improved near 
real-time information for customers on customer side leaks and their consumption. 

 Major incident training, to ensure appropriate and rapid response to all incidents, 
including risk of interruptions, water quality, environmental etc. 

 New repair and maintenance contract, which includes improved KPI’s and 
incentivisation to enable improved response times to any issues that arise. 

 We are adopting new asset standards to ensure more isolation points on trunk mains 
(some of which can be remotely controlled), enabling faster rezoning and repairs. 

We consider this risk to be of low probability and high consequence and of a type that we 
cannot manage operationally. Therefore, we believe this meets the criterion to be considered 
as a resilience investment. 

This evidence shows that the risk of critical mains failure in the Cliddesden area of WRZ4 is 
beyond management control. 
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Appraisal of redundancy, reliability and resistance options 

This analysis shows that a low probability, high consequence failure of a 
critical asset cannot be mitigated via our standard operational procedures, or 
by modifying or enhancing those procedures. Adequately treating the risk is 
beyond normal management control and we therefore need to invest to reduce 
the risk that our customers lose supply.  

An alternative to installing a new main would be to fully replace existing mains 
or treatment works with more new assets with very low failure probabilities. 
This is not cost effective. 

Other options considered were bringing water in from either Southern Water or Thames 
Water, but is not a suitable option to take forward due to the following:  

• The water available from Thames Water is limited to 4Ml/d (against our requirement 
of 6 Ml/d) due to other water availability issues in the Thames supply zone  

• The water available from Southern Water in the adjacent area is limited due to 
proposed reductions in abstraction from the River Test in Hampshire 

• The whole life costs of these solutions would be significantly higher than our option, 
because they would require additional mains to be laid from the point of availability of 
water in either Thames Water’s or Southern Water’s network, to connect in at a 
suitable point at Cliddesden Reservoir to allow blending and best manage diurnal 
balance: 

o Southern Water option – 14.5km of mains including motorway, rail and dual 
carriageway crossings 

o Thames Water option – 20.8km 5km of mains including motorway, rail and dual 
carriageway crossings 

Both of these new mains options are more expensive and considerably longer in length than 
our proposed transfer main and have, therefore, been discounted. 

2.14.18 Our proposed scheme 

What it will comprise 

The scheme proposed is the Greywell to Cliddesden Resilience Main (SDB-BG-2059 & SDB-
BG-2085). The proposal is for a link from Greywell WTW to Cliddesden Service 
Reservoir in WRZ4 and will be completed in two phases during AMP7 and 
AMP8. Phase 1 (SDB-BG-2059) involves the laying of 10.3km of 400mm 
diameter main (shown in Figure 17). This will enable the transfer of 6 Ml/d of 
surplus water at Keleher WTW, and mitigate potential loss of West Ham, 
Woodgarston or Lasham WTWs which would result in up to 22,000 customers 
losing their supply.  

Phase 2 to be completed in AMP 8 (SDB-BG-2085) would see a further 5.5 
km section of the main installed providing an additional 1.5 to 2.7 Ml/d of water 
available to North Basingstoke, in the event of the loss of West Ham WTW. 

Our AMP7 submission for investment funding relates to Phase 1 as outlined above with the 
proposed expenditure phasing referenced in Table 28. 

Stage of the 

integrated resilience 

framework 

Decision Making 

Stage of the 
integrated resilience 

framework 

Horizon Scanning 
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Figure 19: Proposed Greywell to Cliddesden resilience main 2030 

 

The resilience main scheme we propose when completed in full in 2030 will help to mitigate 
this risk for nearly 15,000 customers, using water that will be available when the proposed 
intra-zonal Surrey Hills to Fleet and Fleet to Greywell mains are complete. A summary of the 
proposed expenditure is shown in Table 28. 

Table 28: Proposed expenditure on Greywell to Cliddesden Phase 1 and 2 

CAPEX 
Year 1 

(£000s) 

Year 2 

(£000s) 

Year 3 

(£000s) 

Year 4 

(£000s) 

Year 5 

(£000s) 

AMP7 

(£000s) 

Total 

Scheme 

Costs 

(£000s) 

SDB-BG-2059 – 
Phase 1 

518.0 689.6 1,036.0 3,108.1 4,144.1 10,360.2 10,360.2 

SDB-BG-2085 – 
new main Phase 2 

0 0 0 0 0 0 5,042.7 

*Please note all costs are pre-efficiency 

This solution will provide greater resilience in the event of a failure of a critical main (or 
supply from West Ham and Lasham WTWs) associated with supply to the Cliddesden 
reservoir in WRZ4.  

Secondary benefits are also demonstrated as per extract below from [DWI West Ham 
Technical Audit 22nd November 2017].  
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We agree with the DWI’s recommendations and are currently undertaking a refurbishment of 
the West Ham site in this amp period, but also believe option 2 is critical in delivery of the 
wider supply area resilience.   

Appendix 9 of our Business Plan presented the cost benefit analysis for this scheme, 
presented in Table 29. Benefits are stated as positive figures rather than as negative (social) 
costs. 

Table 29: Cost benefit analysis for the Greywell to Cliddesden main 

Scheme Costs (£m) Benefits (£m) 
Benefits – 

Costs (£m) 

Benefit to 

cost ratio 

SDB-BG-2059 – 

Phase 1 

8,138 22,488 14,350 2.8 

SDB-BG-2085 – new 

main Phase 2 

3,961 11,971 8,010 3.0 

*Costs and benefits given as net present value of the social value 

  The benefit it will deliver 

 This solution will provide greater resilience in the event of a failure of a critical main 
(or supply from West Ham and Lasham WTWs) associated with supply to the 
Cliddesden reservoir in WRZ4.  

 The new main provides improved flexibility and connectivity within the WRZ5 network 

 The scheme would provide resilience and support to an area where there are signs of 
deteriorating raw water quality (West Ham – nitrates). 

 There would be a reduction of 12,300 properties (2025), after 48 hours, at risk of 
supply interruption increasing to 14,500 by 2030 

 It would provide support to the system in the event of any future sustainability 
reduction arising from investigations (Lasham) 

 Storage in Cliddesden Reservoir would be maintained for a longer period of time 
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 There would be an enhanced window of opportunity to undertake planned 
maintenance at West Ham and Lasham WTW’s, without increased risk to the supply 
to customers. 

2.14.19 How the scheme supports the long-term vision 

Our proposed resilience enhancement expenditure in the Cliddesden area of WRZ4 supports 
a long-term vision for the region and key principles for zone health which improves the 
system-level resilience of the service we provide to our customers. It will enable: 

 A more connected network, with all large towns supplied by more than one area. 

 A healthy and well managed resource zone to be sustained. 

 Support ODI targets for reduction in supply interruptions and, to a lesser extent, 
unplanned site outage. 

 All sites and assets in the zone to be compliant with relevant legislation and 
regulatory requirements. 

 Key strategic assets and processes can be taken out of service for inspection, 
cleaning and maintenance i.e. service reservoirs, sites, processes. 

2.14.20 626 System (Oakhanger WTW) Additional Storage 

We have chosen to re-present our case for the provision of additional storage at Oakhanger 
as we believe that its delivery is key to improving the resilience of supplies to customers in 
our pumped 626 network in WRZ5 (Farnham).  Whilst we do not have additional evidence to 
present at this time we have restructured our response in line with the stages of our risk-
based resilience framework 

We also wish to make the point that whilst we highlighted this to be an ongoing potential 
issue during periods of high demand in our IAP response (rather than a low probability event) 
the investment would provide protection against a failure of other critical assets in the system 
(this would be low probability situation) and we therefore believe it meets the criteria for 
resilience enhancement expenditure.  This change was a result of using our risk based 
resilience framework that highlighted the loss of assets within a low storage system as a key 
risk. 

Why Oakhanger requires resilience enhancement expenditure? 

As outlined in Table 33, our proposed resilience enhancement expenditure addresses the 
risk of a shortage of available water in one of our pumped networks (No. 626), due to high 
demand combined with loss of availability of critical assets. 

Table 30 - outlines why investment in our 626 system via Oakhanger meets the criteria for 
resilience enhancement expenditure.  Subsequent subsections explain this justification in 
detail. 

Table 30: How Oakhanger meets the criteria for resilience enhancement expenditure 

Criterion How the 626 system (Oakhanger) meets the criterion 

Low probability and 
high consequence 
risk 

The low probability event is a prolonged operational issue at 
Oakhanger, or failure of other critical assets supporting network 
626 during a period of high demand. 
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Beyond 
management 
control 

Due to the ongoing low pressure issues experienced by customers 
during sustained periods of high demand, we consider we have 
exhausted the range of mitigation measures that can provide 
customers with a resilient water supply 

Evidence of the 
cause of service 
failures and the 
associated 
probability and 
consequence to 
customer service 

14 DMA and approximately 4000 properties in the 626 system 
would be affected by pressure problems in the event of loss of 
availability of Oakhanger WTW or other 626 assets. This was most 
recently experienced during the summer 2018 heatwave. 
Furthermore, we have modelled (and have experienced) loss of 
pressure in high demand situations and when bursts occur - both 
of which have an immediate impact on customers due to there 
being insufficient storage in the system 

Evidence of how 
the proposed 
investment provides 
effective resilience 
benefits above base 
services 

The investment would provide additional storage for the 626 
system, whilst as a secondary benefit enabling more time for 
critical maintenance should failure events occur at Oakhanger 
WTW, as well as providing more resilience at the site, the 
additional storage also provides capacity to mitigate against other 
adverse events in the 626 system. 

 

Context 

The 626 system (so named as this is the height of the system above sea-level) supplies 
water to our customers in WRZ5 which is located in our Western region. The 626 system is 
supplied from the following WTWs; Oakhanger, Headley Park, Tilford Meads, Tilford 
Wellesley Road and Britty Hill, with network storage provided by Hale Reservoir in the north 
and Beacon Hill Reservoir in the south.  Table 7-2 shows the capacities of the WTWs and 
reservoirs in Network 626. The 626 system is a fully pumped system that has very limited 
operational storage. Hale reservoir in the north of the region and Beacon Hill reservoir in the 
south, do provide some storage to the system – but the fact they are operationally 
constrained i.e. they are at the extremities of the system means that during prolonged peak 
demand periods they are not sufficient.  Loss of assets in the system leads to early loss of 
customer supplies more so than many other parts of our system due to the low storage 
levels. 

Table 31: WTWs and reservoirs in the 626 system  

WTW/Reservoir Capacity (Ml or Ml/d) 

Oakhanger WTW 7.7mld 

Headley Park WTW 13.6mld 

Tilford Meads WTW 9.1mld 

Tilford Wellesley Road WTW 6.9mld 

Britty Hill WTW 5.4mld 

Stage of the 
integrated resilience 

framework 

Strategy, Planning 

and Governance 



 

South East Water Draft Determination Response – Securing cost efficiency | 30th August 2019 
 

Not confidential | Author: Nblake | Last saved: 29/08/19 

File name: Chapter 3 Securing cost efficiency final  Page 92 of 119 
 

Hale Reservoir 13.7ml 

Beacon Hill Reservoir 14.4ml 

 

The 626 system supplies approximately 44,500 properties from varying sources in the 

system. Oakhanger WTW forms an integral part of the 626 network.  In instances when 

Oakhanger WTW is not available, the 626 system operates at low pressure, potentially 

affecting approximately 4000 properties. The other WTWs in the 626 are not capable of 

compensating for the low pressure caused by an outage at Oakhanger WTW 

when combined with high demand and/or failure of other critical assets in the 

system.  

In recent years we have experienced outages at Oakhanger WTW. In each 

instance, all customers in the 626 system experienced low pressure and we 

were unable to address this through network operation. 

The impact of an outage at Oakhanger WTW is made more severe because of the limited 

storage within the 626, particularly during high demand. High demand events such as 

summer, freeze/thaw events are therefore of concern. 

Because of the nature of the 626, we find that maintenance to address an operational issue 

at Oakhanger WTW during periods of high demand often results in low pressure, because 

there is insufficient storage to enable the issue to be rectified before stored water volumes 

are exhausted.  

Should the demand be extreme enough and should there be failures elsewhere in the 
system, there is potential for supply interruptions for a protracted period 

  

Stage of the 

integrated resilience 
framework 

Data and 

Information 
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Figure 20: Network schematic of the 626 system supply area 

 

 

2.14.21 Risk assessment 

Hazard identification and probability of occurrence 

The primary hazard our proposed resilience enhancement expenditure is addressing is high 
demand resulting from an unforeseen event (e.g. extreme weather conditions); a secondary, 
potentially compounding hazard is failure of a critical asset.  The proposed solution resolves 
both these issues and has benefits therefor over alternative options. 

These are compounded by limited storage at the Oakhanger WTW and within 
Network 626.  

Failure modes and what we know from historical events 

Currently, the Oakhanger WTW site has a final contact tank (4Ml) that 
provides disinfection using standard dechlorination, before treated water is 
pumped into the network. Due to the small size of this contact tank there is 
only limited storage (less than 12 hours) during periods of high demand and maximum site 
output.   

This means there is insufficient time to address any operational issues on site before the 
pumps shut down. This then causes local low pressure or supply loss issues after only a few 
hours, should there be any concurrent issues with the other service reservoirs or critical 
assets in the distribution system and/or periods of high demands.   

Stage of the 
integrated resilience 

framework 

Risk, Optioneering 
and Review 
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This was experienced during the summer 2018 heatwave and other periods of high demand 
in the past which therefore supports this option as being a resilient scheme to take forward.  

Impacts 

We have modelled and experienced loss of pressure in high demand situations and when 
bursts occur - both of which have an immediate impact on customers due to there being 
insufficient storage in the system. 

If the Oakhanger WTW is unavailable, there is the potential for low pressure and 
interruptions to affect approximately 4000 properties in 14 DMAs within the 626 system. It 
should be noted that the extent of demand and occurrence of failures elsewhere in the 626 
system determine the severity of these events. 

The impact of such an event is beyond our ability to mitigate operationally. 

2.14.22 Options appraisal 

Assessment of response and recovery options 

Before investigating new solutions to address the Oakhanger WTW and 626 system low 
probability, high consequence risk, we investigated the potential to treat the risk by modifying 
and/or enhancing our existing management procedures.  

Controls are as follows: 

 Controlling existing demands – this is achieved by for example; rezoning of 
properties on to other networks; leakage and demand reduction activities including 
water efficiency campaigns; and, winter campaigns. It is not possible to precisely 
quantify the effectiveness of this measure, but they are important in minimising the 
number of properties impacted by outages of WTWs. Option planning to address the 
626 system, via Oakhanger WTW, storage risk assumes these measures have been 
implemented. 

 Maximising outputs from other resources – option planning to address the 626 
system, via Oakhanger WTW, storage risk assumes that all the remaining resources 
within the WRZ are available and can be run at peak output. 

 Tankering into reservoirs – the limited storage volumes in the 626 system, a 
pumped system, makes tankering into reservoirs predominantly ineffective. 
Additionally tankering into reservoirs does not effectively control the distribution of 
water such that, as a consequence of this approach, there would still be a significant 
number of properties that would not receive a supply  

 Remaining shortfall through bottles and bowsers – it is still possible that after 
Levels 1, 2 and 3, some properties will be left without mains water supplies. The only 
other response and recovery option for these properties is alternative supplies 
through bottles and bowsers. We are of the view that this approach is not sustainable 
or acceptable over a potentially prolonged timescale. 

The loss of any of the sources would substantially affect customer’s water supplies.  

Based on the evidence presented in the preceding sections, we conclude that the risk of low 
pressure supply to customers associated with the 626 system to be of a type that we cannot 
manage operationally.  
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Appraisal of redundancy, reliability and resistance options 

As part of our previous strategy to reduce risk to this system we have 

 Deployed generators at key sites across the system to mitigate power losses, and  

 The area is regularly and systematically flushed to ensure velocities are maintained 
and discolouration risk is minimised.   

These two mitigations manage the 2 most common risks from an entirely pumped system i.e. 
loss of power or discolouration due to disturbed deposits.   

However, we have modelled and have experienced loss of pressure in high demand and 
bursts in the area have an immediate impact on customers due to lack of storage buffer.   

We have rigorously examined all the potential options of a storage reservoir within this 
system to provide this operational buffer but there is no suitable location. This is driven by 
the need to have the storage central to the 626 to provide resilience to the whole system and 
also the high level of designation/operational constraints that prevents construction in these 
areas.  

The other locations considered to provide increased local storage included; 

Hale Reservoir Site 

This existing site could be extended by potential purchase of adjoining land however 
additional mains would be required to get the water back into the network and reinforce the 
outlet of Beacon Hill reservoir.  In total 7.5km of new mains, including dual carriageway and 
railway crossings. 

Heathy Park Site 

This is a SEW owned site but would be significantly more expensive due to the need to 
demolish an existing abandoned reservoir, the need for environmental mitigation and would 
require the same additional mains as the Hale Reservoir site.  

Yarnhams Reservoir Site 

This site is located in the middle of a field with no vehicular access and does not have 
available space.  The mains required from this remote location involve 9.8km including 
crossing a dual carriageway and railway line. This was discounted as not feasible. 

Locating the additional storage for the 626 system at Oakhanger WTW is the lowest Capex 
and NPV even though it requires additional pumping Table 32. 

Table 32: Oakhanger WTW Reservoir Options 

Description 
Oakhanger 

WTW 
Hale 

Reservoir 

Heathy 
Park 

Reservoir 

Yarnhams 
Reservoir 

Initial CAPEX £2,473,768 £10,403,811 £10,941,518 £12,166,252 

Net Present Value [Whole Life Cost] £3,289,771 7,827,325 8,385,247 9,137,458 

Life Cycle Cost £3,292,715 4,319,182 4,887,103 5,005,959 

 



 

South East Water Draft Determination Response – Securing cost efficiency | 30th August 2019 
 

Not confidential | Author: Nblake | Last saved: 29/08/19 

File name: Chapter 3 Securing cost efficiency final  Page 96 of 119 
 

It also has both the available space and accessibility to construction traffic for an additional 
storage tank and water could be put back directly into the network without the need for 
additional mains. We have therefore selected this option as the one giving the best solution 
for improving resilience to these customers. We have therefore proposed to increase the 
capacity for treated water on the site by a further 4 Ml/d through the construction of an 
additional storage tank. This would enable us to continue pumping to supply during outages 
(planned or unplanned) of up to six hours and reducing the risk of low pressure to some 
4,000 customers.   

2.14.23 Our proposed scheme 

What it will comprise 

The proposed scheme includes the tank (4 Ml/d capacity), telemetry and 
pumping station between the existing contact tank and the new tank, with 
associated pipework between the tanks and between the new tank and the 
existing pumping station.  

A summary of the proposed expenditure at Oakhanger WTW is shown in 
Table 33 

Table 33: Proposed expenditure on Oakhanger WTW resilience scheme, £000s  

CAPEX 
Year 1 

(£000s) 

Year 2 

(£000s) 

Year 3 

(£000s) 

Year 4 

(£000s) 

Year 5 

(£000s) 

AMP7 

(£000s) 

Total 

Scheme 

Costs 

(£000s) 

Oakhanger WTW 
additional storage 

500 1,980 0 0 0 2,480 2,480 

*Please note all costs are pre-efficiency 

The benefit it will deliver 

 This solution will provide greater resilience in the event of a failure of critical assets 
supporting the 626 system, including Oakhanger WTW, during periods of high 
demand.  

 Maintains storage within the Oakhanger area of the 626 system (via Oakhanger 
WTW) for an additional 11 hours. 

 There would be an enhanced window of opportunity to undertake planned 
maintenance at Oakhanger WTW, without increased risk to the supply to customers. 

 There would be a reduction of, potentially, 4000 properties within the 626 system at 
risk of receiving low water pressure. 

Appendix 9 of our business plan presented the cost benefit analysis for this scheme. The 
results of the cost-benefit analysis for the scheme are shown in Table 34. Benefits are stated 
as positive figures rather than as negative (social) costs.  

Stage of the 
integrated resilience 

framework 

Decision Making 
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Table 34: Cost benefit analysis for the 626 system (Oakhanger WTW additional storage) scheme 

Scheme Costs (£m) Benefits (£m) 
Benefits – 

Costs (£m) 

Benefit to 

cost ratio 

Oakhanger WTW 
additional storage 

2,037 6,517 4,480 3.2 

*Costs and benefits given as net present value of the social value 

Our analysis shows that the scheme is cost beneficial and will add resilience to our system. 

How the scheme supports the long-term vision 

Our proposed resilience enhancement expenditure for Oakhanger WTW supports a long-
term vision for the region and key principles for zone health which improves the system-level 
resilience of the service we provide to our customers. It will enable 

 A consistent and reliable supply to customers during periods of peak demand 

 Provide improved resilience during events of unplanned outage 

 Support ODI targets for reduction in low pressure and interruptions to supply. 

 Key strategic assets and processes can be maintained without increasing the risk of 
low pressure/supply interruption events 
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2.15 Vulnerable Customers 

Ofwat consider that the vulnerability services identified in our business plan and IAP 
response – and which we argued are an enhancement of our services and therefore required 
additional expenditure to be allowed – should be considered as part of our base costs. 

We disagree and maintain that this is a genuine enhancement to the service we offer to our 
customers. We now provide additional evidence to support our position. 

2.15.1 Increasing our vulnerability services beyond business as usual  

During the current five-year period our expanded engagement and activities with vulnerable 
customers, and those community organisations that also provide support or represent their 
interests, has clearly shown the importance and reliance that our customers place on the 
services and support we provide – whether that is financial or operational. 

We have also started to recognise the shift in the reliance and resilience of today’s customer 
base in that our supply is far more secure and reliable than it has ever been – and so when 
something does go wrong with the water supply, our customers’ preparedness and ability to 
support themselves during temporary interruptions is significantly reduced.  This is also 
exacerbated by a change in housing stock design that has seen a reduction in both hot and 
cold water storage in properties that are being built in the south east, an area that is seeing 
continued growth in both population and property. 

For many years we have operated an alternative supply service – using the information we 
held about customers with additional needs on our Priority Services Register (PSR) – to 
deliver bottled water to those who were unable to self-serve from community collection 
points, and as and when required.   

We recognised, however, that to become a responsible business that looks after customers 
beyond the tap and their water supply, we needed to do more.  That is why we started to 
implement new and additional activities to support our vulnerable customers, and indeed 
wider communities, to provide extra help and support when it was most needed. These 
activities are new and over and above anything we have offered before as part of our base 
service and costs, and include the following:   

 Additional face-to-face services to identify and support customers with circumstances 

that make them vulnerable.  Our ground-breaking Customer Care Team lead this 

work, dealing with customers who need help in relation to physical or financial 

circumstances that make them vulnerable.  Their work is hands-on and offers 

personalised support – for example meeting customers in their home to read through 

and explain bills, delivering bottled water during emergency incidents, signing them 

up to more PSR benefits and financial support. As a result our team develops long-

standing and ongoing relationships with these customers, a service which is far 

beyond that which the water sector may have historically offered. 

 

o Our forward thinking approach has been adopted by others in the industry but 

crucially is being recognised by third party agencies and organisations as an 

enabler to getting these customers help and support from other sources. It is 

not uncommon that our service and support becomes the gateway to helping 

those who, for example, are living in considerable depravation or suffering 

with physical or mental health issues.  
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 While supporting those vulnerable customers listed on our PSR during a disruption 

has always been a core part of our service, we have identified that around 12 per 

cent of our customers are just about managing on the living wage, or less. Our 

experience is that when interruptions to supply do occur these customers do not have 

the financial flex to afford bottled water, or have the transport means to collect any 

alternatives we may arrange at community sites.  

 

o We have also identified that there is an inherently high correlation between 

customers requiring financial support and those same customers exhibiting 

higher than typical physical and/or mental issues that make them vulnerable. 

 

o That is why we have extended the delivery of bottled water, not only to 

customers who are on our PSR, but to anyone who receives one of our 

financial support tariffs. The impact of this on our resources and costs is 

considerable and meant our definition of customers who were supported 

through this service no longer matched CCWater’s or Ofwat’s view of 

customers being protected – but we maintain as a responsible business it is 

the right thing to do.  In essence, everyone on our PSR or in receipt of a 

financial support tariff is supported as part of our disruption mitigation 

approach, representing a significantly enhanced volume of customers with a 

far broader need than more traditional PSR characteristics. 

 

 We created a dedicated stand-by approach for our vulnerable customers so we could 

ensure that those on our PSR or in receipt of financial support were protected during 

emergency incidents, and had access to our Customer Care Team 24/7.  Why? Our 

operations staff had already identified that mental health issues were being flagged in 

conversations with some customers during emergency events and therefore access 

at all times of the day to a team with an increased awareness and skillset was 

essential to supporting those of customers. 

2.15.2 Demonstrating our commitment to vulnerable customers 

Priority Services Register (PSR) 

The commitments we have made in our business plan build on what we have learnt during 
the delivery of our vulnerability services in this period. In many cases, we maintain those 
services are already an extension to what Ofwat considers `base service provision’. 

This is no better evidenced than our Priority Services Register (PSR) commitment. Our 
September 2018 business plan committed us to increasing the number of customers on our 
PSR to 6.8 per cent of connected properties in our supply area. This stretching PSR 
commitment was developed with valuable input from our Customer Challenge Group and 
vulnerability sub group.   

However, in its IAP response, Ofwat noted that we had not achieved the 7 per cent minimum 
PSR requirement – something which was subsequently adopted as a common performance 
commitment for the entire industry.   

Our commitment assumed that our overall, non-financial PSR numbers in 2025 should be 
110,000 customers – an increase of 60,000 from the current period. Furthermore the 
methodology required us to reflect that a large proportion of these customers would be 
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automatically be signed-up to our PSR via a sharing of vulnerable customer data from 
energy companies. 

This was explained in detail in our business plan’s supporting appendix (Appendix 8: 
Vulnerability: affordable, accessible and protective services). In essence, the anticipated 
additional 50,000 customers coming onto our PSR as a direct result of the energy datashare 
activities would not influence our commitment, and would ensure our focus remained on 
achieving the 60,000 uplift.  

On that basis Ofwat should be mindful that we have not failed to commit to a PSR of less 
than 7 per cent in our plan but simply constructed our commitment in a way that both we, and 
our CCG, felt was more appropriate. The end result is that we will achieve a total of 10.8 per 
cent of connected properties (or 12 per cent of billed customers) receiving non-financial PSR 
support by 2025. This is significantly higher than Ofwat’s requirements and expectations in 
this area. 

We note from other Draft Determinations that Ofwat has, for many companies, been required 
to intervene – not because of the construction of the performance commitment, but because 
many companies were unable to achieve a minimum 7 per cent of their customer base on 
their PSRs. This has resulted in Ofwat intervening so companies achieve what it considers to 
be the base service level on this commitment. 

If we had simply moved to a position of applying 7 per cent of connected properties to our 
PSR by 2025, this would equate to 71,300 properties being registered, compared to our 
highly enhanced target of 110,000 by 2025. In essence, our commitment will provide 
services and protection for an additional 37,000 customers. 

Achieving our PSR commitments  

To achieve our PSR commitments will require activities and resources beyond those that are 
considered as base service. They include:  

 Greater promotion – predominantly to find and engage with hard to reach vulnerable 

customers which requires expanding our Vulnerability Strategy Team to work with an 

increased range and number of local, regional and national stakeholders many of 

which seek funding to assist in the identification of eligible customers for the PSR 

 Administration – recognising the importance of maintaining data that has been 
captured about customers on our PSR, we have agreed to adopt the common PC on 
attempted and actual contacts for customers on the PSR. Contacting these 
customers requires an extremely sensitive process by trained and skilled staff e.g. 
our Customer Care Team, and is very different to usual outbound customer contacts 
as there are a myriad of sensitive and sometimes difficult discussions to have. On the 
basis that we have pledged to find, engage and sign up a further 37,000 customers to 
our PSR, we would argue the administration requirements and costs to maintain that 
data is also increased in the next period and beyond. 

 Protective Services – The primary reason for our PSR is so we can provide protective 
services to vulnerable customers in the event of problem with their water supply. 
Similarly, the additional volume of customers we expect to support as a result of how 
we have designed our performance commitment i.e. an additional 37,000 is an 
enhanced service offering beyond Ofwat’s expectation of baseline service. 

The enhanced Totex submission 

Our business plan commitments create a significant step change in our activities and deliver 
considerable improvements to our vulnerable customers.  
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While we recognize that a baseline service is expected, we maintain the material step 
changes we are proposing should be considered an enhancement and the additional costs 
for those specific activities should be funded. 

We have considerable customer support for these additional services and the level of bill 
subsidy that would be required to achieve them. 

As we outlined in our business plan (Appendix 1: Engagement) we engaged with 944 
household customers, across a range of social, economic and life stage groups and 
attitudinal segments to test if they were prepared to pay more to allow us to increase the 
number of customers on our PSR. This research was carried out using both qualitative and 
quantitative techniques. 

While awareness of the schemes we already had in place was low – even from those who 
were potentially eligible – there was strong customer support for the principle of the PSR and 
the increased activity that would needed to promote it in a more overt and aggressive way. 

Customers were asked to pick a range of values (£2, £4, and £6) to indicate how much they 
would be willing to pay on their bills to support this increased activity.  The results were that 
74 per cent of customers supported a further increase of £2 (notably those on low household 
incomes of less than £15,000 per year). 

We maintain there is overwhelming evidence that our customers are willing to fund the levels 
of investment necessary to deliver our additional vulnerability services and which will 
maintain our industry-leading position. 

Our enhanced submission was recognised by Ofwat under the test: “to what extent does the 
company identify and provide accessible support for customers in circumstances that make 
them vulnerable, including proposing a bespoke performance commitment related to 
vulnerability?”  Ofwat responded with following comment: 

“South East Water’s business plan includes four performance commitments. One of them is 
an industry-leading commitment to improve vulnerable customers’ satisfaction during water 
supply interruptions. It has also gained an external accreditation for its approach through the 
British Standards Institution (BSI) standard for fair, flexible and accessible service.” 

Why Wholesale Price Control? 

As recognised by Ofwat we have split our allocation of the enhanced costs for vulnerability 
across both our wholesale and retail price controls.   

Currently our split of PSR needs codes, requiring tailored retail services is 14 per cent of our 
total needs codes, compared to codes that exist predominantly for the provision of bottled 
water and support in the event of a disruption or outage (NB. Properties may have more than 
one needs code). 

Based on our current activity we have allocated our costs as follows: 

 90% of PSR costs to wholesale activities and 10% to Retail service provision 

 100% of financial support activities (affordability) to Retail service provision 
 

We believe that this approach should be considered by Ofwat based on two guiding 
principles:  

1. The model predominantly operated in the energy sector.   
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The work that we have been doing with energy providers has identified that 
once the supply is disaggregated a significant bulk of the PSR promotion, 
validation and protective services are undertaken by the Distribution Network 
Operators (DNO’s).  It is these DNO’s that in the event of a disruption provide 
necessary alternative solutions and support to customers directly and not the 
retailer. Additionally, it is these DNO’s that undertake stakeholder engagement 
and partnership development within the energy model.  

2. Non-Household protection 

As a result of eligibility requirements for split-use properties there is a growing 
incidence of protection being required for non-household properties.  These 
protective services are not provided for in our base costs as we are no longer 
funded for non-household retail costs. As such it seems that the only place 
this could sit is in wholesale.  

2.15.3 Enhancement expenditure required 

The above section outlines the justification regarding the provision of the service.  The below 
table outlines the expenditure requirement to ensure the service can come to fruition. 

We emphasise again that these costs do not currently exist within the base operating 
expenditure for the company.  Given the performance of service to be offered is beyond what 
is historically offered in the industry the econometric models will not provide any implicit 
allowance within the base models.  We therefore consider this activity as operating 
enhancement expenditure and trust the justification along with the outline of costs below 
meets with Ofwat’s approval. 

We are forecasting £4.3 million of additional expenditure to assist in the protection of 
vulnerable customers.   

Table 35: Identification of vulnerable customers cost 

Activities, £million 2020-21 2021-22 2022-23 2023-24 2024-25 TOTAL 

Identification costs 0.008 0.011 0.015 0.014 0.014 0.062 

Admin and maintenance 0.034 0.047 0.062 0.072 0.083 0.298 

Strategy team 0.172 0.172 0.172 0.172 0.172 0.862 

Third party funding 0.175 0.175 0.175 0.175 0.175 0.873 

Datashare 0.152 0.052 0.052 0.052 0.052 0.360 

Protection support 0.279 0.384 0.383 0.405 0.415 1.866 

Total 0.390 0.405 0.425 0.433 0.444 4.322 

 

Our submission has broken down our costs into six main components (shown above) to 
enable us to effectively manage and maintain this enhanced requirement and these are 
summarised below; 

1. Identification Costs – This element breaks down our view of per unit costs for 
successfully promoting, identifying and the registration of a significantly larger volume 
of customers on our PSR.  

2. Administration and Maintenance – This component can now be very neatly mapped 
to what Ofwat has created as the PSR data validation common performance 
commitment and included anticipated costs of our on-going maintenance work with 
customers to ensure that our PSR remained valid.   
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3. Strategy Team – To maintain our enhanced vulnerability requirements and those of 
our customers and stakeholders we have enhanced our service delivery provision 
with a number of strategic roles to ensure that this area retains the required focus. 

4. Third Party Funding – This component accepts that as part of our additional 
promotion and service delivery we will need to fund external partners.  These are 
presumed to be primarily Third Sector organisations or community groups.  This has 
been assumed as a necessary cost to undertake activities and present the most 
efficient costs i.e. efficiency has been built into costs on the assumption of this 
funding being made. 

5. Datashare – This relates to the energy datashare costs that the industry will be 
joining.  To achieve this enhanced service provision will require on-going costs and 
responsibilities to enable the successful ‘hook’ into the energy datashare system 
including on-going purchase of the central key property data (MPAN numbers), on-
going subscriptions and costs relating to being a part of the energy data central 
system. 

6. Protection Support – This cost relates purely to the anticipated cost of additional 
delivery of bottled water to a larger group of customers as a result of the significant 
extension of the number of customers and also broader reach of customers. 

We have not incorporated all costs into our submission with all costs only relating to part of 
the required uplifted customer numbers, with the acceptance that our existing service 
provision would have grown naturally but not to the same extent.  Our assumption is that 
whilst our 2025 commitment is now 110,000 customers these costs were calculated purely 
on an uplift of 45,000 customers to our baseline – this has the impact of now equating to the 
funding requirement plus of a commitment of 10.8% of properties compared to 7% as per the 
Ofwat common commitment with the remainder being included in existing funding. 
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2.16 Capital Programme Management & Water Resource Development Planning 

Table 36: Enhancement Capital Programme Management 

 

Business 
Plan 

DD 
Allowance 

 £m £m 

Quality allocation 0.95 0 

Environmental allocation 3.69 0 

SDB allocation  9.50 0 

  14.15 0 

 

Our capital management enhancement costs have been removed or reallocated under the 
base assessment. For our enhancement investment programmes our capital programme 
management totals £14.1m. The exclusion of these enhancement costs by Ofwat represents 
a considerable efficiency challenge which we would argue is unreasonable 

We feel this is inappropriate as: 

 it represents a further percentage efficiency of 1.4% on our wholesale Totex plan or 
2.3% of our modelled base plan 

 historically, we have always allocated our overhead to enhancements cost in this 
way, split between our Quality, Environmental and SDB programmes going back to 
the year 2000. 

 this approach provides transparency of this key cost element and avoids 
inappropriate allocations being made 

We have already applied cost efficiencies to our overheads in the following ways: 

 We have not increased our overall overhead costs from the current period even 
though we have committed to delivering a larger enhancement programme. 

 We have challenged ourselves with a further ambitious 6.2% efficiency challenge 
which takes £0.9m out of our overhead costs. 

Our capital programme management is an important overhead to the capital programme that 
we deliver every period and covers items such as:  

 Corporate governance  

 scheme generation requirements and baseline cost 

 financial controls 

 risk management and change control 

 asset management programme governance & strategy   

 water resource development and consultation with statutory stakeholders 

 water quality requirements with regulatory bodies  

 hydraulic network modelling  

 data capture and updating of corporate systems 
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2.17 Pension deficit payment 

We note that Ofwat has been consistent with the approach taken in the IAP and are 
maintaining the method of calculation in line with the Information Memorandum (First applied 
at PR09). We remain of the view that no further efficiencies can be applied to our deficit 
repair payment levels and do not agree with the methodology that has been applied in the 
Draft Determination. 

The framework for funding deficit repair contributions was set as part of the methodology for 
the 2009 price review process (PR09). In addition, further guidance was clarified by 
Information Notice 13/17 which establishes the deficit contributions we need to make up until 
2025. 

The approach taken by Ofwat in calculating the level of deficit repair contributions has 
therefore been consistent for both the 2005 to 2010 and 2010 to 2015 periods, with the 
amount that can be passed onto customers limited to the fixed repair contribution agreed in 
2009. 

From the DD feedback, we have identified £2.5m which has not been recognised by Ofwat in 
our submission. We believe the gap arises from the different treatment of efficiency. 

The feedback tables provided by Ofwat indicate that further efficiencies are expected to be 
achieved in the 2020 to 2025 period. The PR09 methodology and Information Notice 13/17 
set the challenge for efficiencies to be achieved in pension deficit repair contributions, and 
Ofwat expected companies to take management action to control pension deficits and 
manage deficit repair contributions.  

We have responded to this challenge and taken action to reduce the burden of pension 
deficit costs to our customers, but argue there is a limit to how much further impact 
management action can have.  Initiatives already undertaken include: 

 We have closed the schemes to future accruals 

 We have merged the administration and trustee functions of the schemes 

 We have competitively tendered the administration, actuarial and investment advice 

services. 

We maintain that further efficiency cannot be achieved in the 2020 to 2025 period at the 
rates indicated in the feedback tables, and consider this is unachievable. The underlying 
assumption in our business plan is to continue the trajectory of contributions set out in 
Information Notice 13/17 at a constant rate. This differs from Ofwat’s approach which 
assumes further efficiency can be delivered in the 2020 to 2025 period. This is illustrated by 
the cumulative effect of efficiencies that have already been applied since 2010 and 
continuing up until 2025. 

In line with pension regulations, we have recovery plans in place which have been agreed 
with our pension schemes’ trustees. These recovery plans set out the contributions that will 
be paid to the pension schemes, and are payments which the company is legally obliged to 
pay. No further action can be taken to reduce deficit repair contributions over the 2020 to 
2025 period, practically or legally. 
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3. Further evidence on Interventions   

3.1 SEW.CE.A1 

3.1.1 Ofwat’s Intervention 

‘Intervention required.    

The company did not respond to our efficiency challenge in its resubmitted costs. The 
expenditure requested was no different with that included in its September business plan. 

We provide our view of efficient costs for the company along with our reasoning. We expect 
the company to continue to address areas of inefficiency and lack of evidence.’ 

3.1.2 Our response – Efficiency challenge we have applied  

We took the decision to not alter our September business plan costs in the IAP or for the DD 
response for the following reasons: 

 We undertook a full assessment of efficiency using a multitude of benchmarking and 
internal challenges and we considered Ofwat’s assessment as one more piece of 
evidence in the overall assessment. 

 Ofwat models are broad brush and aimed at setting price control efficiency in the 
round and as such are not as robust as the company specific assessment we have 
deployed. 

 The Ofwat models show unexplained inconsistencies across our cost base that put 
into question their reliability and accuracy at an individual company level.  For 
example the variation across and between model types and no robust criteria for the 
weighting of triangulation of different models.  We provide more evidence on model 
shortcomings in section 2.2 

 Ofwat has not taken account of current performance or performance improvements in 
setting totex allowances 

As part of our IAP and DD response assessment we have taken time to review whether 
econometric modelling used to forecast base expenditure for SEW is appropriate. For IAP we 
considered there was scope to disagree with some elements of the modelling. Which we 
considered did not take full account of our unique geology, this has led to a relatively large 
number of sources, downstream water treatment and high-lift pumping requirements. The 
outcome was a funding shortfall between modelled and our submitted forecast. Given the 
reasons outlined we did not consider this an efficiency challenge, but rather a modelling 
deficiency which we sought to resolve via a cost adjustment claim. 

For DD we acknowledge that Ofwat refinements to the econometric modelling now corrects 
some of the issues, in particular accounting for our large numbers of sources, treatment 
works and high lift pumps. However we continue to highlight further significant shortfalls in 
base expenditure funding, which are not efficiency challenges but a result of continuing 
econometric modelling deficiencies.  A key contributor to the issue is Ofwat’s decision to 
incorporate capital growth expenditure into base modelling.  We explain further our issues 
regarding base modelling shortfalls in section 2.2. 
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Overall we have carefully considered all the evidence including model detail from both the 
APR and DD and retained our initial position as we have significant confidence in the 
approach we adopted.  

We feel therefore that it’s not appropriate to apply generic additional efficiency targets 
beyond those which we already included in our plan costs. In establishing our initial plan 
efficiency cost we applied a rigorous challenge process to all our Totex costs, through a 
triangulation of frontier shift and catch-up required, external benchmarking and our own 
efficiency tool kit, with the aim of maintaining or going beyond upper quartile cost 
performance. The outputs of which were applied to all our controllable wholesale base and 
enhancement plan costs.  

The triangulation of our efficiency reviews, and the continuation of key activities we have 
commenced since 2015, have been used to create our overall efficiency challenge. This 
ensures that we have correctly outlined the areas to target and priorities. 

The output from this analyses was then integrated to form a combined picture of our 
efficiency potential for 2020 to 2025 and beyond, providing a clear indication of: 

 our relative efficiency compared to the leading companies in the market 

 the extent of efficiency catch up required in 2020 to 2025 to maintain our position as 
an industry leading efficient business 

 the specific areas that require improvement during the period. 

Our current efficiency position in general has been good when compared to other companies 
in the sector, but there are defined opportunities in the next period to improve and provide 
better value to our customers.  

Our profile of efficiencies as applied in our plan has been derived from the bottom up capex 
and opex Efficiency Toolboxes. This approach is detailed below and moves us beyond our 
comparative assessments of Frontier Modelling and UCDB benchmarking. It also provides us 
with the mechanism that can effectively deliver the required efficiencies in 2020 to 2025; 
Thereby ensuring we continue to deliver greater value to our customers whilst also meeting 
our performance commitments. 

We have taken the best learning from each triangulation method to arrive at our overall 
Efficiency Toolbox. This improves our understanding and granularity of how we will apply and 
deliver our efficiency targets into the business going forward. The triangulation also means 
that we are not overly reliant on a single approach. 

Experience shows us that it takes time for efficiency initiatives to be developed, and bed-in 
before full benefits are delivered, therefore, to apply a realistic efficiency position from our 
Toolbox model to our plan we applied a compound efficiency as per table 1 below. 

This means we have set ourselves an ambitious but realistic efficiency challenge. 
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Table 37: Resulting plan efficiencies applied 

Efficiency Profile (Compounded) 

Programme Area Y1 Y2 Y3 Y4 Y5 Avg. % 

Infrastructure 2.53 5.00 7.40 9.74 12.03 7.34 

Non-Infrastructure 1.80 3.57 5.30 7.01 8.68 5.27 

Opex 1.13 2.24 3.34 4.42 5.50 3.32 

 

3.1.3 Capital efficiency toolbox model 

Below we give further details on how our resulting efficiency tool box enables us to apply 
detailed and tailored efficiency target to individual programmes of work. E.g. we target 
realistic bottom up efficiency challenges that are measurable, aligned to the activity and 
scalable dependant on identified efficiency. 
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Figure 21: Example Totex Programme Area Efficiency Tool Box 

 

 

3.1.4 Rationale 

The efficiency model must reflect the type of assets and type of construction activity that will 
be undertaken. By categorising and developing a bottom up model based on asset type, the 
model allows us to assign the likely efficiency impact of different techniques to individual 
programmes of work with different characteristics and therefore makes allowance for variable 
opportunities and risks across our plan.  

 It reflects that only a percentage of each programme area will benefit fully from 
each efficiency treatment.  

 It reflects that increasingly with the extent of totex orientated planning techniques, 
more assets are rehabilitated, adapted or extended rather than replaced with 
modern equivalents. 

Confidence 

grade (1,Low-

5,High)

Year 5 (Full 

Saving)

Percentage 

of 

Programme 

effected

Net 

Measure 

Delivery 

Saving

Net Year 5 

Key 

Efficiency 

Area Saving

Lower % Upper % 1-5 % % % %

Resulting CAPEX Efficiency % 14.5

Resulting OPEX Efficiency % 5.5

Advance portfolio development and prioritisation 1.0 3.0 3 1.5 0.42

Challenge need and scope requirements 1.0 15.0 2 10.0 2.80

Alternative solutions and innovation 1.0 15.0 3 7.5 2.10

Specification & design standards review 0.0 8.0 3 4.0 1.12

Develop jointly incentivised integrated teams 0.5 1.0 1 1.0 0.28

Totex focused planning 0.0 5.0 1 5.0 1.40

Benchmarking success factors 1.0 5.0 4 1.3 0.35

Stakeholder requirements verification and agreement 1.5 3.0 1 3.0 0.15

Baseline design data and assumption verification 1.5 3.0 2 2.3 0.11

Early contractor involvement 0.0 1.0 2 0.8 0.04

Integration of asset design data through digital connected applications 1.0 3.0 5 1.0 0.05

Sustainable supply chain management 0.0 7.0 2 5.3 0.53

Incentivisation 0.0 5.0 3 2.5 0.25

Delivery approach of programme 0.0 1.0 3 0.5 0.05

Risk and value challenge design process 1.5 3.0 1 3.0 0.45

Design targets for embodied and operational carbon 1.0 3.0 1 3.0 0.45

Design target for speed of construction 1.0 3.0 2 2.3 0.34

Design Repeatability / Modular construction 1.0 10.0 3 5.0 0.75

Cost intelligence led design 0.0 1.0 4 0.3 0.04

Digital engineering platforms - drones, BIM, VR, AR 0.0 2.0 3 1.0 0.15

Integrated co-located team with common incentive model 0.5 1.0 1 1.0 0.17

Lean common processes across all stakeholders 0.0 1.0 2 0.8 0.13

Optimise and rationalise overheads roles and responsibilities 0.0 1.0 1 1.0 0.17

Utilisation and retention of resource 0.0 1.0 4 0.3 0.04

Intelligent MCC's (e.g. Low cost sensors, energy monitoring) 0.0 2.0 2 1.5 0.30

Modular construction / offsite construction 0.0 5.0 3 2.5 0.50

Standard product catalogue 0.5 2.0 3 1.0 0.20

Review specifications and optimisation 0.0 1.0 2 0.8 0.15

Advance and alternative techniques 1.0 2.0 4 1.0 0.20

Construction productivity management 1.0 2.0 3 1.0 0.20

Supply chain development programme 0.5 1.0 4 0.5 0.05

Supply chain incentivisation model 0.5 2.0 2 1.5 0.15

supply chain design, rationalisation and alignment 0.0 1.0 2 0.8 0.08

Forward visibility of workload to deliver efficient planning 1.0 2.0 1 2.0 0.20

Bundling of work packages 1.0 2.0 2 1.5 0.15

Optimising Totex Planning Approaches 0.5 2.0 1 2.0 0.70

Integrated Operational Engineering to drive low cost maintenance 0.5 1.0 3 0.5 0.18

Energy Energy Reduction Programme 0.5 5.0 2 3.8 18.0 0.68 0.7

Predictive Perfomance Analytics using Real-time Monitoring of Above 

Ground Assets to Reduce Opex costs 0.0 1.0 3 0.5 0.30

Predictive Asset Health Analytics with Real-time Monitoring of Critical 

Above Ground Assets to Reduce Maintenance Costs 1.0 5.0 3 2.5 1.50

SMART networks - analytics driving insights, customer feedback and 

experience management, calm networks 0.5 3.0 2 2.3 1.35

Optimisation of field staff deployment using Real-time data 0.0 4.0 5 0.4 0.24

Real-time predictive response to bursts and leakage events 0.3 1.0 3 0.5 0.30

Supply chain incentivisation focussed on customer experience 0.0 0.5 2 0.4 0.19

Customer vulnerability anaytics to enable faster assistance and reduce bad 

debt outcomes 0.0 0.2 2 0.2 0.08

Prime 

Construction 

Costs

20.0 1.6

Supplier 

Overheads
10.0 0.6

Capital

Risk and value 

processes 
28.0 8.5

Front End 

Planning
5.0 0.4

Procurement 10.0 0.8

Design 15.0 2.2

Programme 

Overheads
17.0 0.5

EFFICIENCY CALCULATIONS

Efficiency Area Efficiency Measure

Efficiency Band

 Resulting 

Efficiency 

Opex

35.0
0.9

60.0 3.7

Customer 50.0 0.3

Risk and value 

processes 

Innovation
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 It reflects that there can be variable savings with some efficiency techniques. 

The model accommodates these likely impacts by applying a confidence factor to each 
efficiency activity in the toolbox and to each asset category.  

The following confidence grading table has been applied to elements of the bottom up 
efficiency model. 

Table 38: Confidence grading 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1.5 Toolbox model output 

The bottom up efficiency model outputs a minimum likely efficiency of 4.6%, and a maximum 
theoretical potential efficiency of 14.6%. In reality, to achieve the upper bound would require 
all the efficiency initiatives to be executed at the very outset, and across the whole portfolio, 
which itself requires all efficiency enabling work to be implemented ahead of April 2020 and 
that they are all perform as expected. Experience shows that it takes time for efficiency 
initiatives to be developed, to bed in and mature before full benefits can be delivered. Hence 
ultimately we applied a realistic efficiency profile as per Figure 1 above. 

3.1.6 Frontier Efficiency 

Ofwat expect the productivity of all companies to improve as new technologies and new 

ways of working are developed and implemented. These productivity improvements shift the 

efficiency frontier for the sector. 

Ofwat consider there will be frontier shift efficiency improvements in the water sector from 

two different sources: 

 One-off efficiency improvements from water companies making greater use of the 

totex and outcomes framework at PR19; and 

 Ongoing efficiency improvements that affect the economy as a whole 

Confidence Grade

applied to values

Confidence Level Data Sources

1 Very Low

▪ Unverified engineering assessment

▪ Unverified project data sources

▪ Minimal sample of project data < 3 projects per programme type

2 Low
▪ Engineering assessment based on unverified data sources

▪ Limited sample of project data < 10 projects per programme type

3 Medium
▪ Engineering assessment based on previous or current investment planning experience

▪ Medium - large sample of historical project data < 20 projects per programme type

4 High

▪ Engineering assessment based on comprehensive and fully verified business plan or 

project data set

▪ Large current or historical project data set for similar programmes of work > 20 

projects per programme type

5 Very High
▪ Comprehensive and fully mapped current or historical project data set for similar 

programmes of work
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Ofwat’s assessment of frontier efficiency is that reductions of 1.5 per cent per annum to base 

costs should be achievable. Furthermore Ofwat do not consider there is sufficient and 

convincing evidence to make an adjustment for real price effects for wholesale expenditure 

beyond CPI index adjustment that is allowed for by the price control. 

Overall the 1.5 per cent is driven by: 

1. 1 per cent per annum of ongoing efficiencies; and 

2. 0.5 per cent per annum of one-off efficiencies due to the introduction of the totex and 

outcomes framework. 

We consider a 1.5 per cent per annum frontier shift to be unsustainable and unfounded. To 

provide further evidence of that position we have asked Oxera to assess the evidence to 

validate Ofwat’s assumption. Further detail on this can be found in [Annex 1 Responding to 

Ofwats draft determination of South East Waters wholesale]. 

We also contributed to a report by First Economics (John Earwaker, A review of Ofwat’s 

PR19 approach to estimating frontier shift, March 2019) to provide a second assessment at 

IAP.  The report concluded that Ofwat’s view of frontier efficiency should be re-appraised, as 

1.5% per annum efficiency is unsupported by evidence.  We believe this study to remain 

relevant and have included as [Annex 5 FirstEconomics PR19 Frontiershift] to this document. 

The frontier shift of 1.5% per annum for wholesale also appears out of step with recent 

regulatory decisions in other sectors. For example in the energy sector, net frontier shift was 

estimated at 0.3% for RIIO-GD1, between 0.0-0.6 per cent in RIIO-ET1 and 0.3 per cent-0.7 

per cent in RIIO-GT1. The frontier-shift estimates in European jurisdictions are also 

considerably smaller (e.g. Netherlands TSOs 0-0-0.1 per cent p.a.; Finland DSOs 0.0 per 

cent p.a.; Germany DSO, TSOs 0.5-0.9 per cent p.a.). 

We therefore maintain that frontier efficiency is more appropriately set at 1% per annum, as 

consistent with our business plan and IAP submission. 

3.2 SEW.CE.A2 

3.2.1 Ofwat’s Intervention 

‘Intervention required.   

We consider that the proposed performance commitment for WINEP provides insufficient 
customer protection as the associated outcome delivery incentive is only reputational. 

We are updating the definition of this performance commitment to:  

i) only include Green schemes and the Bewl-Darwell Transfer scheme (which is 
Amber but the EA has confirmed will be Green); 

ii) set a delivery profile based on the Environment Agency’s target completion dates 
for 59 of the company’s green schemes and the Bewl-Darwell Transfer scheme.  

iii) apply underperformance payments to the revise’ 
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3.2.2 Our response 

This response is covered in our Draft Determination Response – Delivering outcomes for 
customers (SEW.OC.C5) 

3.3 SEW.CE.A3 

3.3.1 Ofwat’s Intervention 

‘No intervention required for Draft Determination but further action needed by the company.  

We support the proactive catchment management activities and acknowledge these cover 
multiple drivers. The company appears to employ product substitution but does not specify 
expenditure in its plans. 

Company to provide evidence to confirm DWI agreement with its submitted plans/revised 
undertakings and that no metaldehyde specific treatment or product substitution costs are 
included in the requested allowance.’ 

3.3.2 Our response 

Product Substitution 

Expanding on the detail provided in our IAP submission the following section sets out how 
we intend to address water quality deterioration through a range of catchment measures and 
how product substitution fits into this package of work. 

Product substitution has been considered as part of a raft of catchment measures however 
this is a minor consideration within the overall package (£314k). Catchment measures are 
informed by our experiences and the progress we have made in the current spending period. 
Those measures that are effective in tackling a range of different pollutants whilst also 
encouraging a movement towards more sustainable practice will be selected for delivery 
from 2020-25.  The wider package of measures includes: 

 Incentives 

o Promotion of techniques to reduce pest and weed burden that move away 
from pesticide use, for example, integrated pest management 

o Capital grants to improve farm infrastructure including resilience measures 
such as rainwater harvesting 

o Encouraging cultural control techniques such as the adoption of grass ley 
breaks into traditional crop rotations  

o Area payments for establishing cover crops over winter 

o Area payments for maize management including under sowing grass cover 

 Partnerships 

o Working with local stakeholder groups, for example, Catchment Partnerships 

o Delivering collaborative projects that can achieve multiple objectives 

 Training and equipment calibration 

o Delivering pesticide sprayer and fertiliser equipment calibration tests  

o Providing pesticide training to farm managers, operators and farm staff 
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 Farm advice 

o One to one confidential farm advice 

o Workshops and events promoting best practice  

o Soil management and nutrient planning advice  

o Specialist technical advice and guidance tailored towards the farm business 

It is important to note that our submission was based on the utilisation of a wide suite of 
catchment measures with product substitution for one specific pesticide forming 4% of the 
overall surface water catchment spend. 

Regulatory Developments post IAP Submission 

In light of the High Court decision to overturn the government ban on the outdoor use of 
metaldehyde The DWI have notified South East Water of its intention to call a halt to the 
revision of metaldehyde undertakings until further clarity is available for this situation. The 
DWI have confirmed that current undertakings remain in place for the time being. 

In line with DWI guidance we remain committed to delivering a comprehensive programme of 
catchment management activities aimed at addressing a range of pollutants that includes 
metaldehyde. We confirm that no provisions or allowances have been included for 
metaldehyde specific treatment / removal and sustainable catchment solutions continue to be 
the preferred option. Furthermore the Environment Agency has recently provided a 
regulatory position statement for metaldehyde where they confirm an expectation that 
metaldehyde measures are included within PR19 schemes. This position remains 
unchanged from that provided at draft business plan stage.  

We have revisited the assumptions made when developing our catchment delivery 
programme, with a view of checking whether additional funding is required for product 
substitution. We are of the view that no changes are needed and that our proposed budget 
for catchment management schemes is in alignment, with both the current evolving 
metaldehyde situation and updated expectations from our regulators.  

It is important to reiterate that metaldehyde product substitution forms a very minor part of 
our overall catchment programme. The main stay of our work will be to utilise other 
catchment measures (as outlined earlier). Our reason for adopting a broad approach is that 
this will provide us with catchments which are resilient to a wider suite of pesticides and not 
just metaldehyde. This approach will align our work with the wider pesticide obligations 
contained within our WINEP.  

Our catchment programme is built on a partnership approach, which aims to foster a 
collaborative approach drawing in funding and expertise from wider stakeholders. We 
recognise that we cannot deliver our catchment solutions in isolation, we will need to involve 
a wide range of partners if we are to achieve our ambitious targets. 

No changes are proposed to the spending on catchment management schemes which is in 
alignment with our regulators expectations to fulfil obligations under WINEP. Given the ruling 
to overturn the ban on outdoor use of metaldehyde it is appropriate to consider product 
substitution as part of an overall package of catchment measures. 
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4. Annexes 

4.1 Annex 1 
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Water’s wholesale and growth 
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1 Introduction 

Ofwat has published its approach to assessing the efficiency of water 
companies’ business plans for the next regulatory period in its draft 
determinations (DDs).1 In this note, we focus on aspects of Ofwat’s analysis 
relating to wholesale water base and growth enhancement expenditure 
(BOTEX+). 

In the DDs, Ofwat made a number of changes to its modelling approach 
relative to the approach used in its initial assessment of plans (IAP),2 including:  

 a change in the modelled cost definition—amending the definition of 
modelled costs to include growth enhancement expenditure; 

 in the allowance for real price effects (RPE)—making an allowance for 
labour RPEs of approximately 0.4% p.a.3 

Importantly, Ofwat has not changed some of the areas of its assessment 
framework, despite robust challenges and counter-evidence from the industry. 
As such, some of the issues that we highlighted in our response to the IAP on 

                                                
1 Ofwat (2019), ‘PR19 draft determinations: Securing cost efficiency technical appendix’, July. 
2 Ofwat (2019), ‘Technical appendix 2: Securing cost efficiency’, January. 
3 Ofwat is also proposing an ex post ‘true-up’ in the event that the outturn labour cost growth rate differs from 
the forecast labour cost growth rate. See Ofwat (2019), ‘PR19 slow track draft determinations: Securing cost 
efficiency technical appendix’, July, pp. 28–29. Note that the labour index used to assess this is still under 
review.  
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behalf of South East Water (SEW)4 remain. In this note, we do not restate all 
the previous issues,5 but rather focus on the following points.  

 Cost driver selection. Despite including growth enhancement cost in the 
modelled cost, Ofwat has not amended its selection of cost drivers for the 
five econometric models it uses to assess water wholesale BOTEX. 

 Use of a single density measure, in particular, on a single treated 
water distribution (TWD) model. Unlike on wastewater, where Ofwat has 
considered multiple factors for density and triangulated results from these, 
Ofwat has considered a single density measure in water. This results in an 
excessively high inefficiency estimated on SEW’s TWD costs (30% over 
AMP7). The lack of triangulation and validation of these results can be partly 
remedied by considering an alternative density measure that has regulatory 
precedents and where outputs are similarly robust to Ofwat’s.  

 The frontier shift assumption. Although Ofwat’s allowance for labour 
RPEs has softened the 1.5% frontier shift assumption, the analysis 
underpinning the frontier shift analysis has significant deficiencies that have 
not been sufficiently addressed in the DDs.  

SEW has commissioned Oxera to review the appropriateness and impact of 
some of these changes on SEW’s cost allowance. This note is structured as 
follows: 

 section 2 outlines the deficiencies with Ofwat’s approach to assessing 
growth enhancement expenditure, as well as potential remedies; 

 section 3 describes the limitations of the density measure considered for 
TWD, and recommends an alternative density measure to be included in the 
suite of models; 

 section 4 outlines the deficiencies associated with Ofwat’s frontier shift 
assumption, as well as potential remedies.  

2 Issues with Ofwat’s approach to modelling growth 
enhancement expenditure 

The decision to include growth enhancement in the econometric models in the 
DDs represents a material departure from the IAP, where outturn base 
expenditure was assessed using econometric models, and growth 
enhancement over outturn and forecast periods was addressed using a unit 
cost approach.  

To review whether Ofwat’s modelling approach assesses SEW’s growth 
enhancement expenditure to be efficient, we calculate the implicit allowance for 
growth in Ofwat’s models. We consider two methods. 

1. Assume that SEW is equally efficient across all cost categories, and apply 
the BOTEX+ efficiency challenge to SEW’s submitted growth enhancement 
expenditure. This leads to an implicit allowance of £76m against a submitted 
cost of £84m. 

                                                
4 Oxera (2019), ‘Responding to Ofwat’s Initial Assessment of South East Water’s AMP7 business plan’, 
March. 
5 For example, we do not cover the impact of SEW’s geological circumstances (i.e. its large number of 
sources), nor the assessment of strategic mains resilience.  
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2. Estimate BOTEX using the IAP definition of modelled costs (with the 
amendments made to data and the forecasting approach at the DDs), and 
compare this with the modelled BOTEX+ allowance at the DDs. This leads 
to an implicit allowance of £57m against a submitted cost of £84m. 

Under both approaches, Ofwat estimates a large efficiency gap (9–32%) in 
growth enhancement expenditure. Given SEW’s demonstration of the 
efficiency of its growth enhancement costs in its submission [Chapter 3 
Securing cost efficiency section 2.3], it is not evident that the estimated 
efficiency gap is a result of genuine inefficiency or its modelling approach.  

Ofwat has not robustly justified its approach to assessing growth expenditure in 
the DDs. In particular, Ofwat has not included any explicit drivers of growth 
expenditure (such as the number of new connections) in its econometric 
models. Further development of the model is required. For example, it will not 
be sufficient to dismiss the additional drivers as irrelevant based on simply 
adding the additional drivers to Ofwat’s current models. Through the regression 
method it employs, one is simply assessing the average behaviour, which may 
not reflect company-specific idiosyncrasies; there could be various other ways 
of including the additional drivers in the model, and these should be explored.  

One option is for Ofwat to develop growth enhancement models including 
these additional drivers—either separately or jointly with BOTEX—such that 
the cost–cost driver relationship is robustly captured over outturn and AMP7. 
Other company-specific remedies could be found (for example, through a 
deep-dive assessment).  

Modelling growth enhancement in isolation with the BOTEX drivers results in a 
higher volatility in the estimated efficiencies across companies and over time.6 
Moreover, the decision to include growth enhancement within modelled base 
expenditure has also resulted in a more stringent efficiency challenge on 
growth enhancement (which, given its idiosyncrasies and volatility, requires a 
carefully chosen benchmark). In particular, 

 Ofwat imposes an upper quartile (UQ) efficiency challenge in its 
assessment of modelled BOTEX+ expenditure. The UQ benchmark is more 
stringent than the median benchmark that Ofwat imposed in the unit cost 
models it used at the IAP.  

 Second, including growth enhancement expenditure within the modelled 
cost base has removed Ofwat’s ability to account for step increases in unit 
costs in AMP7, given that the outturn-based regression outputs are 
assumed to be valid over AMP7. Ofwat has not provided robust evidence to 
support its claim that ‘it does not expect to see any significant step changes 
in what drives growth enhancement in AMP7’.7 At the IAP, it partly allowed 
for the increase in unit costs that the industry anticipates in AMP7 by using 
a combination of historical and forward-looking benchmarks.8 We 
recommend that Ofwat tests whether the outturn-based regression outputs 
are valid for growth and make appropriate adjustments, either through its 
modelling framework or a deep dive assessment. 

                                                
6 For example, when growth enhancement is modelled as a function of the BOTEX drivers, the R2 reduces to 
0.75–0.76 and the range of estimated efficiency scores is wide: 45–177% in the TWD model, 45–181% in 
the WW1 model, and 43–185% in the WW2 model.  
7 Ofwat (2019), ‘PR19 draft determinations: Securing cost efficiency technical appendix’, p. 16. Ofwat’s claim 
that it does not expect the drivers of expenditure to be different between AMP7 and the modelling period can 
be tested statistically. It is not clear whether Ofwat has done this. 
8 See Ofwat (2019), ‘Wholesale Water Enhancement feeder model: Growth’, https://www.ofwat.gov.uk/wp-
content/uploads/2019/01/FM_E_WW_growth_IAP.xlsx. 

https://www.ofwat.gov.uk/wp-content/uploads/2019/01/FM_E_WW_growth_IAP.xlsx
https://www.ofwat.gov.uk/wp-content/uploads/2019/01/FM_E_WW_growth_IAP.xlsx
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 Furthermore, Ofwat overlays a ~1.1% p.a. net frontier shift assumption to 
the BOTEX+ expenditure, which feeds into the efficiency challenge on 
growth enhancement expenditure. The assumption that efficient growth 
enhancement costs are decreasing at ~1.1% p.a. runs counter to the 
assumed increase in efficient unit costs at the IAP. 

If Ofwat does not amend its modelling of growth enhancement expenditure, a 
cost adjustment claim for SEW would be appropriate given the material gap 
that Ofwat estimates for it. 

3 Issues with the use of a single density measure in a 
solitary TWD model 

In the IAP, Ofwat used five econometric models to assess companies’ 
modelled base expenditure in AMP7.  

Ofwat has not changed its choice of cost drivers for the DDs.9 Furthermore, it 
has not formally addressed our concerns about using a solitary TWD model 
and lack of triangulation/validating of the results. We consider that our 
arguments raised in response to the IAP remain valid, and updated evidence 
on the point based on the DDs data and framework is presented below. 

As noted previously, while Ofwat has considered two variables each to capture 
scale and treatment complexity, it has considered only one measure of density 
in all five econometric models on water—i.e. weighted average density. 
However, the number of properties per length of mains may be considered an 
equally valid alternative density driver, and this was used in PR1410 and the 
Competition and Markets Authority’s Bristol Water price inquiry.11 Properties 
per sewer length is also considered by Ofwat in one of the sewage collection 
models (and the weighted density measure is used in another) for a similar 
reason—i.e., for that activity, a density measure as a function of length and 
properties would be appropriate.  

One of Ofwat’s stated reasons for excluding this density variable is that it may 
be within management control.12 There are two inconsistencies with this line of 
argument. First, the extent to which length of mains is within management 
control is questionable, as argued by Ofwat in its explanation of the scale 
driver used in TWD models.13 Second, to the extent that the length of the 
network is an endogenous drivers of costs, Ofwat already controls for other 
(possibly equally) endogenous cost drivers, such as treatment complexity and 
booster pumping stations per length of mains.  

Ofwat also claims that the weighted average density measure ‘better reflects 
relative densities within regions’.14 Although this may be true, it may not better 
reflect the impact of density on efficient expenditure. This is the first time that 
Ofwat has used the weighted density measure in an econometric framework, 
and there is lack of validation of the cost impacts of Ofwat’s weighted density 
variable as determined by the DD cost models. On this point, Professor 
Andrew Smith’s peer review of Ofwat’s wholesale cost models at the IAP 

                                                
9 Compare Ofwat (2019), ‘PR19 draft determinations: Securing cost efficiency technical appendix’, p. 110 
with Ofwat (2019), ‘Supplementary technical appendix: Econometric approach’, p. 9, Table 1. 
10 CEPA (2014), ‘Cost assessment – advanced econometric models’, March, Table A1.1. 
11 The Competition and Markets Authority used mains length per property in its unit cost models. This is the 
inverse of properties over mains and therefore captures similar effects. See Competition and Markets 
Authority (2015), ‘Bristol Water plc: A reference under section 12(3)(a) of the Water Industry Act 1991’, 
Appendices 1.1–4.3, Tables 4, 5 and 6. 
12 Ofwat (2019), ‘Supplementary technical appendix: Econometric approach’, January, p. 14. 
13 Ofwat (2019), ‘Supplementary technical appendix: Econometric approach’, January, p. 12. 
14 Ofwat (2019), ‘Supplementary technical appendix: Econometric approach’, January, p. 14. 
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recommended validating of the cost impact of variables in particular.15 To 
enable some form of cross-validation, it would be prudent to consider 
alternative measures for a factor (as Ofwat has considered in other instances) 
and triangulating results from these.  

Properties per length of mains is a measure of the scale of the assets used to 
serve the existing consumer base and may therefore be more closely related to 
difficulty in operating the network. This variable is particularly relevant in the 
TWD part of the value chain and, as such, may be most relevant in TWD 
models.  

As shown in Appendix A1, there is little statistical argument to prefer one 
measure over the other in TWD models. The coefficients on variables remain 
statistically significant and are of the expected magnitude.  

Given that there are convincing operational arguments for both measures and 
there is limited statistical evidence to support one measure over another, we 
recommend that Ofwat expands the model suite for TWD to include a model 
controlling for the alternative density driver. This would increase the number of 
TWD models to two and bring it more in line with how Ofwat assesses other 
parts of the value chain in water and wastewater models.16  

As noted, Ofwat has already taken this style of approach elsewhere in its 
analysis. For example:  

 water treatment complexity. The proportion of water treated in complexity 
bands W3–6 is used in models WRP1 and WW1, while the weighted 
average complexity measure is used in WRP2 and WW2.17 Ofwat has 
therefore not solely relied on one variable to capture the impact of treatment 
complexity on base expenditure; 

 wastewater economies of scale. In its sewage treatment (SWT) and 
bioresources plus (BRP) models, Ofwat attempts to capture the impact of 
wastewater treatment plant size on wastewater base costs by using two 
variables: (i) the proportion of load treated in size bands 1–3; and (ii) the 
proportion of load treated in size band 6;18 

 wastewater density. Ofwat has used two sewage collection (SWC) models, 
one controlling for number of properties per sewer and another controlling 
for the weighted average density measure.19 This has direct parallels to the 
wholesale water models. 

In explaining its choice of density driver in the SWC models, Ofwat particularly 
notes:20 

Both measures [the weighted average density measure and the number of 
properties per sewer length] perform well in the models and are statistically 
significant. […] We triangulate two models using both measures to utilise the 
subtly different insights we can gain from both. Network density, ie the number 
of connected properties per sewer length, is a more direct measure of the cost 
driver and reflects that companies with a larger number of properties per km of 

                                                
15 Ofwat (2019), ‘Supplementary technical appendix: Econometric approach’, January, p. 39. 
16 Currently, TWD is the only part of the value chain in wholesale services that relies on only one model.  
17 Ofwat (2019), ‘PR19 slow track draft determinations: Securing cost efficiency technical appendix’, July, 
p. 110. 
18 Ofwat (2019), ‘PR19 slow track draft determinations: Securing cost efficiency technical appendix’, July, 
p. 112. 
19 Ofwat (2019), ‘PR19 slow track draft determinations: Securing cost efficiency technical appendix’, July, 
p. 112. 
20 Ofwat (2019), ‘Supplementary technical appendix: Econometric approach’, January, pp. 22–23. 
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sewer are likely to incur higher costs. The weighted average density has the 
advantage that it is fully exogenous (ie beyond management control). 

Our recommendation of expanding the suite of models used to assess 
wholesale water base expenditure is therefore consistent with Ofwat’s 
approach in other areas. 

Ofwat’s over-reliance on one TWD model has a particularly large impact on 
SEW’s efficient cost allowance. There is evidence to suggest that Ofwat’s 
approach underestimates SEW’s efficient cost allowance. As such a potential 
remedy could to be consider a cost claim for SEW given the materiality of the 
issue. 

Table 3.1 shows SEW’s efficient cost allowance in Ofwat’s TWD model and our 
proposed alternative model, as well as the efficient cost allowance when our 
alternative model is triangulated with Ofwat’s five other models. 

Table 3.1 SEW’s cost allowance in alternative models  

  TWD2 Triangulated1,2 

  
Ofwat Alternative 

Difference 
(alternative 
less Ofwat) 

Ofwat Alternative 
Difference 
(alternative 
less Ofwat) 

AMP7 modelled 
BOTEX+, £m 

404 404  645 645  

AMP7 predicted 
BOTEX+, £m 

304 364 +60 632 647 +15 

AMP7 efficient 
cost allowance, 
£m 

281 338 +56 585 599 +14 

Efficiency gap 30% 16% -14% 9% 7% -2% 

Note: 1 The triangulation method is the equivalent of Ofwat’s current method. In the Ofwat 
column, the results are triangulated from five models. In the alternative column the results are 
triangulated from six models, with the weight for TWD split between Ofwat’s and the alternative. 2 

In the table, we apply Ofwat’s triangulated UQ efficiency challenge at the DDs (i.e. 4.8%) 
uniformly to all the model predictions to get the efficiency cost allowance. These results do not 
account for the implicit OPEX enhancement allowance. 

Source: Oxera analysis.  

Although the difference in cost allowance in the TWD model is significant 
(~£56m), this bias is reduced in the triangulation process to £14m.  

As this claim relates entirely to an underestimation of SEW’s allowance in the 
TWD model, it would be appropriate to attribute the impact to the network plus 
price control. Compared with a submitted network plus TOTEX of £877m, the 
triangulated value of £14m represents a material21 underestimation of SEW’s 
efficient expenditure (1.6%).  

3.1 Ofwat’s approach to treating growth enhancement expenditure in 
the final determinations and its impact on the estimated TWD 
claim 

As noted in section 2, Ofwat has not robustly justified its decision to include 
growth enhancement expenditure within BOTEX without amending the model 
specifications.  

                                                
21 Materiality in the network plus price control is defined as 1% of efficient TOTEX. See Ofwat (2017), 
‘Delivering Water 2020: Our final methodology for the 2019 price review’, December, p. 149, Table 9.1. 



 

 

 Responding to Ofwat’s draft determination of South East Water’s wholesale and 
growth enhancement cost allowance 
Oxera 

7 

 

Should Ofwat decide to model growth enhancement expenditure separately for 
the final determinations, Table 3.2 shows the cost adjustment claim if the 
modelled cost base is defined as it was at the IAP (i.e. excluding growth 
expenditure), but reflecting data-related changes and forecast assumptions in 
the DDs. This analysis suggests a slightly reduced (but still material) cost 
adjustment claim of £12m, or 1.3% of submitted network plus TOTEX.  

The econometric models and statistical diagnostics can be found in the 
Appendix A1.  

Table 3.2 SEW’s cost allowance in alternative models  

  TWD2 Triangulated1, 2 

  
Ofwat Alternative 

Difference 
(alternative 
less Ofwat) 

Ofwat Alternative 
Difference 
(alternative 
less Ofwat) 

AMP7 modelled 
BOTEX+, £m 

321 321  562 562  

AMP7 predicted 
BOTEX+, £m 

275 328 +54 602 615 +13 

AMP7 efficient 
cost allowance, 
£m 

241 288 +47 528 540 +12 

Efficiency gap 25% 10% -15% 6% 4% -2% 

Note: 1 The triangulation method is the equivalent of Ofwat’s current method. In the Ofwat 
column, the results are triangulated from five models. In the alternative column the results are 
triangulated from six models, with the weight for TWD split between Ofwat’s and the alternative. 2 

In the table, we apply the triangulated UQ efficiency challenge using the IAP modelled cost 
definition (9.2%) uniformly to all the model predictions to get the efficiency cost allowance. These 
results do not account for the implicit OPEX enhancement allowance. 

4 Frontier shift and real price effects 

In its IAP, Ofwat assumed a net frontier shift of 1.5% p.a. in wholesale 
expenditure (RPEs were assumed to be zero). In the DDs, Ofwat allows for 
labour RPEs of approximately 0.4% p.a., implying a net frontier shift 
assumption of approximately 1.1% p.a. While the decision to allow for labour 
RPEs is a positive development, the analysis underpinning the 1.5% p.a. 
frontier shift assumption remains non-robust.  

Oxera and the industry raised a number of concerns with the analysis that fed 
into the 1.5% frontier shift assumption. At the DDs, Ofwat and Europe 
Economics have responded to some of these concerns. We address some of 
their responses below.  

Determination of the range of frontier shift estimates 

In response to the IAP, Oxera highlighted the inconsistency of choosing a 
lower bound for the frontier shift estimate based on an average of the 
comparator industries, while focusing on a few high-performing industries to 
select the upper bound. Consistency would require either choosing an average 
across comparators for both the upper and lower bounds, or selecting low-
performing industries to inform the lower bound estimate.  

Europe Economics responded as follows:22 

                                                
22 Ofwat (2019), ‘PR19 slow track draft determinations: Securing cost efficiency technical appendix’, July, 
p. 119. 
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averages of comparator sectors would not provide an appropriate upper bound 
on future performance as historical performance indicates many sectors can 
perform more strongly than the average 

While it is true that some sectors can perform more strongly than the average, 
it is also true (by definition) that some sectors are unable to perform as strongly 
as the average. That is to say, the feasible rate of frontier shift in some 
comparable sectors was lower than the average. For example, the construction 
industry improved its productivity by only 0.2% p.a. in the pre-crisis period 
(1999–2007), and reduced its productivity by 0.1% across the full sample 
(1999–2014). Furthermore, the chemicals industry (an industry that is given 
sole weight in determining the upper bound) reduced its productivity in the 
post-crisis period (2010–14).23 

Europe Economics’ presentation of the results is therefore incomplete and 
potentially misleading. 

Selection of comparators 

The upper end of the range of frontier shift estimates presented by Europe 
Economics was derived using the productivity growth achieved by the chemical 
industry. We argued that attaching excessive/exclusive weight to an industry 
that is related only to one (small) part of the value chain is inappropriate, given 
that sectors that better represent the activities undertaken by water companies 
(such as construction) experienced lower rates of productivity growth. 

Europe Economics argued that the chemical industry was chosen as a 
comparator not because chemicals are an input into the water treatment 
process, but because the activities undertaken by the chemical industry are 
similar to the activities undertaken by water companies.24 

While comparator industries should be selected based on the comparability of 
their activities to activities undertaken by water companies, we consider that  
the chemical industry is closely related to the water treatment part of the value 
chain, and less closely related to water abstraction and distribution. The 
construction industry, on the other hand, could be closely related to all forms of 
CAPEX across the value chain, making it a more general comparator to be 
given a correspondingly higher weight. 

To account for the differing comparability across industries, we propose to 
consider a weighted average estimate of productivity growth. Applying SEW’s 
cost mix to Europe Economics’ selection of comparators and business cycle 
analysis (consistent with our previous work25 for SEW as part of the business 
plan submission), a weighted average results in a frontier-shift target of 0.3% 
per annum over the full period, 0.5% based on the pre-crisis period, and 0.7% 
over the post-crisis period.26 These figures are lower than the 1% per annum 
proposed by Ofwat.  

We have previously highlighted several limitations with KPMG’s analysis27 of 
cost outperformance in the energy sector that introduced the TOTEX and 

                                                
23 Europe Economics (2018), ‘Real Price Effects and Frontier Shift’, p. 75, Table 3.17. 
24 Ofwat (2019), ‘PR19 slow track draft determinations: Securing cost efficiency technical appendix’, July, 
p. 120. 
25 Oxera (2018), ‘South East Water Wholesale BOTEX assessment’, August. 
26 This is based on the three time periods considered by Europe Economics for the NACE 2 analysis: 1999–
2014, 1999–2007 and 2010–14. SEW’s cost allocation provided as part of the work done for the business 
plan submission is as follows: 8% to chemicals, 66% to construction, 23% to other manufacturing, repair and 
installation of machinery and equipment, and 3% to total manufacturing.  
27 KPMG and Aqua Consultants (2018), ‘Innovation and efficiency gains from the totex and outcomes 
framework’, June. 
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outcomes framework. We have not re-stated these arguments in this 
document, but note that KPMG’s response to these criticisms is not well 
developed (especially around the strong assumption that outperformance 
reflects efficiency gains and is driven by the introduction of the 
TOTEX/outcomes framework), and our previous criticisms remain valid. As 
such, Ofwat should consider removing this overlay in the final determinations.  
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A1 Econometric results 

This section presents the model coefficients and statistical diagnostics for 
Ofwat’s TWD models used at the DDs and our alternative model that controls 
for a different density variable. We also present models using the IAP definition 
of modelled costs. Note that in all cases, a U-shaped relationship between 
density and expenditure is accounted for.  

Table A1.1 shows the modelling results when using the DDs definition of 
modelled costs. The overall statistical performance is largely unchanged: the 
coefficients on the density drivers are statistically significant; the coefficients on 
the other drivers are significant and of similar magnitudes; and the models 
perform similarly on other statistical diagnostic tests.  

Table A1.1 TWD modelling results  

  TWD TWD (density) 

Length of mains (log) 1.044*** 1.037*** 

Boosters per length of mains (log) 0.467*** 0.400*** 

Weighted average density (log) -2.972***   

Weighted average density (log) sq. 0.237***   

Properties over mains (log) demeaned   1.275*** 

Properties over mains (log) demeaned sq.   1.812*** 

Constant 5.271*** -3.984*** 

BP-test 0 0 

Test for overidentifying restrictions 0.378 0.0429 

RESET 0.648 0.487 

R-squared 0.970 0.968 

Note: ***, ** and * refer to statistical significance at the 1%, 5% and 10% significance levels, 
respectively.  

Source: Oxera analysis. 

Given the operational arguments outlined in section 2, and broadly similar 
statistical performance shown above, we recommend including this model in 
the triangulation suite.  

Table A1.2 below shows Ofwat’s DDs models estimated using the IAP 
definition of modelled costs (i.e. excluding growth enhancement expenditure). 
The models perform generally similar to what was presented at the IAP.28

                                                
28 Ofwat (2019), ‘Supplementary technical appendix: Econometric approach’, p. 9, Table 1. 
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Table A1.2 BOTEX modelling results 

  WRP1 WRP2 TWD1 TWD 
(density) 

WW1 WW2 

Connected properties (log) 1.014*** 1.014***   1.029*** 1.017*** 

Lengths of main (log)   1.036*** 1.026***   
Water treated at works of complexity levels 3 to 6 (%) 0.00777***    0.00505***  
Weighted average treatment complexity (log)  0.443***    0.519*** 

Number of booster pumping stations per lengths of main (log)   0.513*** 0.433*** 0.257** 0.277** 

Weighted average density (log) -1.360** -0.701 -3.057***  -2.057*** -1.649*** 

Squared terms of log weighted average density 0.0828** 0.0358 0.244***  0.144*** 0.115*** 

Properties over mains (log) demeaned    1.268***   

Properties over mains (log) demeaned sq.    2.001***   

Constant term -5.316*** -7.605*** 5.716*** -3.854*** -1.538 -3.083*** 

Breusch–Pagan test 0 0 0 0 3.43e-08 0.000176 

Test for overidentifying restrictions 0.00687 3.98e-06 0.639 0.00367 0.00262 4.07e-09 

RESET test 0.0131 0.0441 0.881 0.562 0.528 0.103 

R-squared 0.934 0.921 0.968 0.966 0.974 0.975 

Note: ***, ** and * refer to statistical significance at the 1%, 5% and 10% significance levels, respectively.  

Source: Oxera analysis. 
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1.  Introduction and summary 

Background 

Ofwat’s PR19 draft determinations involved substantial changes to the treatment of growth-related 

expenditure in its cost assessment.  Enhancement expenditure that Ofwat has categorised as 

growth-related has now been incorporated into Ofwat’s base cost models.  This raises significant 

transparency problems for companies: it is difficult to tell how much of the totex allowances from the 

draft determinations are for growth-related expenditure, and how these allowances fit with their 

business plans.  In addition, the change in approach raises questions about Ofwat’s overall 

remuneration of the efficient costs of growth-related expenditure for water and wastewater services.  

Six companies (Anglian Water, Northumbrian Water, Welsh Water, Yorkshire Water, Wessex Water 

and South East Water) asked us to carry out a short and focused project concerning Ofwat’s 

incorporation of growth-related expenditure into base cost models.  The main aims of the project 

were as follows: 

• Develop a methodology for understanding the impact on totex allowances of Ofwat’s decision to 

include growth-related enhancement capex within the base cost modelling, including 

understanding the sensitivity of the modelled allowances to Ofwat’s forecasts for growth. 

• Apply that methodology to produce estimates for each of the companies covered by Ofwat’s 

modelling, separately for water and wastewater, based on figures and models from Ofwat’s draft 

determinations. 

• Produce a high-level critique of the cost assessment modelling approach taken by Ofwat for 

draft determinations in relation to the treatment of growth-related expenditure.  

• Provide a brief discussion of the interactions between the allowances for growth implied by 

Ofwat’s base cost models and its proposed remuneration of growth through the DSRA 

mechanism. 

This report was prepared by Reckon LLP and solely reflects the views of its authors.  Whilst we 

have benefitted from useful discussion and feedback from the six companies that commissioned 

this piece of work, they do not necessarily endorse the report’s contents or conclusions.  

Summary of key points 

Ofwat’s draft determinations provide no explicit allowances for growth-related expenditure and 

Ofwat has not provided any reconciliation between the allowances at its draft determinations and 

the allowances at its IAP.   
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We have sought to gauge the allowances for growth-related expenditure in Ofwat’s draft 

determinations using two different perspectives: 

• In part A of our modelling work, we estimated the element of the base allowances set at draft 

determinations (DD) that could be considered to be either directly and indirectly attributable to 

growth.  We use a broad concept of growth, which reflects Ofwat’s approach at the DD (e.g. 

wastewater growth expenditure includes expenditure to reduce flooding risk). 

• In Part B of our modelling work, we estimated the impact on totex allowances of the changes to 

Ofwat’s approach to the treatment of growth-related expenditure between IAP and DD (seeking 

to isolate these changes from other impacts between IAP and DD, such as the revisions to 

historical and forecast data used and other modelling changes).  We did this by decomposing 

the overall movement in allowances from IAP to DD into elements separately attributable to 

each methodological change between IAP and DD. 

In both cases, our estimates are based on analysis of modelled base costs using modified versions 

of Ofwat’s suite of DD base cost econometric models (using Stata and Excel). 

Our estimates for Part A (across the industry and over the 2020-25 period) are summarised below: 

• The base cost allowance that is directly attributable to growth in cost drivers (including 

connected properties) is £377m for water and £267m for wastewater. 

• The base cost allowance that is indirectly attributable to growth is £1,685m for water and 

£1,915m.  This is an “implicit” allowance arising out of the inclusion of historical capital 

enhancement expenditure relating to growth in the base cost models. 

Our estimates for Part B (across the industry and over the 2020-25 period) are summarised as 

follows: 

• Compared to the IAP position, the inclusion of historical growth-related capital expenditure has 

increased modelled base costs by £1,016m for water and £1,566m for wastewater, after 

controlling for the impact of other identified modelling and data changes between IAP and DD. 

• Ofwat’s approach at the DD involves the removal of the separate explicit allowances for growth-

related capital enhancement expenditure which were £1,168m for water and £2,240 for 

wastewater at the IAP.  
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• The net effect of these changes in Ofwat’s approach from IAP to DD has reduced allowances 

attributable to growth by £156m for water and £674m for wastewater.1 

An important point to note is that our Part B estimates of the impact of inclusion of historical growth-

related expenditure in base models are not estimates of what might happen to allowances if that 

expenditure were to be removed from base models. 

These industry-wide estimates mask substantial differences between companies, particularly in the 

impacts of the change relative to IAP allowances in Part B.  The impacts of Ofwat’s change from IAP 

to DD on individual companies (expressed as a percentage of IAP base allowances) range from 

+3.4% to -8.4% for water and from +1.6% to -12.5% for wastewater.  Breakdowns of these impacts 

by company are provided in Section 2 of this report. 

Ofwat has sought to explain its reasons for the change in its approach from IAP to DD.  While Ofwat 

was right to consider changes to its approach in the light of the concerns raised by companies with 

its IAP approach, we do not consider that Ofwat has followed a reasonable and proportionate 

process in developing and evaluating alternative approaches.  This is particularly so given the 

quantum of planned expenditure being assessed (around £4.5bn) and the scale of impacts of the 

change of approach on individual companies’ allowances and hence customer bills. 

We have identified a number of shortcomings in Ofwat’s DD approach relating to growth:  

• Process and transparency considerations.  Ofwat’s approach to its base cost models has 

been developed over a number of years following extensive consultation with companies and 

other stakeholders.  The major change in Ofwat’s approach to growth expenditure has not 

benefitted from a similar process.  Furthermore, the lack of transparency in Ofwat’s DD 

documents, and the complexity of the work needed to understand the allowances for growth, 

hampers companies’ ability to properly respond to DD in the time available. 

• Omission of the number of new connections from cost drivers.  Ofwat’s DD approach does 

not take proper account of the number or rate of new connections (or forecasts of these) as a 

cost driver for growth-related expenditure.  Ofwat states that company scale is a good cost 

driver for growth costs, but this is not the case.  Companies with similar scales could have very 

different connections activity – so models that rely on scale alone are unlikely to capture the 

relevant differences between companies.  We estimate that growth rates across the industry 

vary from 0.45% to 0.87% in water and 0.33% to 0.85% in wastewater (based on ONS forecasts 

 

11 The estimated net effect for water of £156m is not the same as the difference between our estimated increase in 

modelled base costs of £1,016m and the removal of IAP separate growth enhancement allowance of £1,168m (there is 

a difference of £4m). This reflects differences between the datasets used for IAP and DD in the treatment of Dee Valley 

Water. We have not sought to fully reconcile these differences for this report.  



5 

 

used by Ofwat in DD).  These issues have significant financial effects, as we illustrate later in 

this report. 

• Omission of other relevant cost drivers.  Ofwat’s broad definition of growth-related 

expenditure (e.g. inclusion of expenditure to reduce flooding risk) means that other important 

cost drivers may have been omitted, besides those relating to the number of new connections.  

Ofwat has assumed that the additional categories of expenditure that have now been included 

within base models are adequately accounted for by company scale variables – but has 

provided no evidence for this.  

• Risks of worsening accuracy of econometric results and efficiency benchmarks.  The 

inclusion of significant amounts of capital expenditure, along with the omission of the relevant 

cost drivers, could adversely affect the accuracy of Ofwat’s base models.  While Ofwat has said 

that its models remains “robust” after the change, it does not provide explanation of what 

analysis it has done to check that its approach has not worsened these models (e.g. the impact 

of the change on the spread of modelled allowances or on the value of estimated coefficients). 

Finally, we considered the interactions between Ofwat’s DD approach on growth-related costs and 

its proposed developer services revenue adjustment (DSRA) mechanism.  We have two main 

findings: 

• There are significant inconsistencies between the implied DD marginal allowances per forecast 

new connection and the proposed DSRA unit rates (the DSRA rate is substantially higher in 

most cases).  Companies would receive the higher DSRA unit rate for connections that exceed 

forecasts – but would lose revenue at the higher DSRA unit rate for connections that fall short of 

forecasts.  This inconsistency raises serious questions about Ofwat’s approach. 

• One of Ofwat’s reasons for the introduction of the DSRA was to address the perverse incentive 

for companies to discourage new connections.  However, its approach adopts a somewhat 

narrow view of the source of this concern.  In practice, the risks of perverse incentive can arise 

from a perception that growth-related expenditure is not adequately remunerated under the price 

control framework.  Ofwat’s DD approach risks entrenching that perception even further.  

Overall, we consider that Ofwat has not followed a reasonable and proportionate process in 

developing the approach to growth-related expenditure used for its draft determinations, and that 

the retention of this approach would raise serious questions about whether growth-related 

expenditure is financeable. 

Structure of this paper 

The remainder of this paper is organised as follows: 

• Section 2: Estimation of Ofwat’s DD allowances for growth. 
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• Section 3: Ofwat’s rationale for the new approach to growth. 

• Section 4: Potential concerns with the new approach to growth. 

• Section 5: Comments on interactions with the DSRA. 

Caveat 

In this report we have presented a series of estimates and other calculations relating to Ofwat’s 

treatment of growth-related expenditure.  These estimates and calculations were produced in a 

short amount of time relative to the complexity of the task.  We have described our approach to 

these estimates in this report, but this is not necessarily the only approach and our approach may 

itself have limitations.  We consider that our estimates shed considerable light on the treatment of 

growth-related expenditure in Ofwat’s non fast-track draft determinations but should not be relied on 

exclusively and are not the final word on the matter. 
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2.  Estimation of Ofwat’s DD allowances for growth 

Introduction 

This section summarises our methodology for understanding the impact on totex allowances of the 

changes in Ofwat’s modelling approach from IAP to DD, including the inclusion of growth-related 

enhancement capex within the base cost modelling, and provides our estimates of the impact of 

these changes on base cost allowances.  According to Ofwat, it has included growth-related 

activities for which companies have forecast expenditure over £4.5 billion its DD base cost models.2 

This is important for several reasons. Whilst Ofwat may consider growth-related costs as routine 

and therefore part of base expenditure, it remains important to companies to understand Ofwat’s 

view of growth expenditure separate from day-to-day costs of operating and maintaining their 

assets. Also given the emphasis that Ofwat have placed differences between company and Ofwat 

view of costs and the impact on cost sharing rates, companies will legitimately seek to understand 

what is driving these differences and the robustness of Ofwat’s approaches given the wider policy 

emphasis on facilitating growth. 

We have sought to gauge the allowances for growth-related expenditure in Ofwat’s draft 

determinations using two different perspectives: 

• In part A of our modelling work, we estimate the element of the base allowances set at draft 

determinations (DD) that could be considered to be either directly and indirectly attributable to 

growth.  We use a broad concept of growth, which reflects Ofwat’s approach at the DD (e.g. 

wastewater growth expenditure includes expenditure to reduce flooding risk). 

• In Part B of our modelling work, we estimate the impact on totex allowances of the changes to 

Ofwat’s approach to the treatment of growth-related expenditure between IAP and DD (seeking 

to isolate these changes from other impacts between IAP and DD, such as the revisions to 

historical and forecast data used and other modelling changes).  We did this by decomposing 

the overall movement in allowances from IAP to DD into elements separately attributable to 

each methodological change between IAP and DD. 

Our approach involves calculating base cost allowances using versions of Ofwat’s published DD 

stata code and Excel models for different combinations of input data and modelling assumptions.  

This involved running several iterations of a similar set of calculations, each time producing an 

estimate of base cost allowances for a particular combination of input data and modelling 

specification. 

 

2 Ofwat (2019) PR19 draft determinations: Securing cost efficiency technical appendix, tables 2 and 3, page 16 
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Figure 1 summarises the steps we took to produce our estimates of base cost allowances under 

each scenario.  

Figure 1 Overview of steps involved in estimating DD base allowances under different scenarios 

 

We corrected a formula error in Ofwat’s DD spreadsheet WWW4 for wastewater. This error had the 

effect of excluding bioresources costs from the calculation of efficient wholesale base cost costs.  

Part A: Estimation of DD base allowances directly attributable to growth 

This part focuses on producing estimates of the allowances for growth included within base costs 

under Ofwat’s DD approach.  For this stage, we have applied a method that we think is intuitive and 

relatively simple to estimate using available data. 

Our method estimates the DD base allowances for growth as the sum of two elements: 

1. The allowance that is directly attributable to changes in explanatory variables over the AMP7 

period (including growth in connected properties).  

2. The allowance for growth included within base costs, which we consider to be indirectly 

attributable to growth.  This is an implicit allowance because it is not explicitly linked to forecast 
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growth in connected properties or other growth cost drivers.  The inclusion of historical capex for 

growth-related enhancements in the measure of cost used as a dependent variable in Ofwat’s 

base models means that each company will tend to receive a slightly higher base allowance 

linked to its scale – irrespective of the quantum of forecast growth in connected properties or 

company scale during the AMP7 period. 

We calculated the first element, the allowance within Ofwat’s DD estimate of efficient base costs 

that is directly attributable to changes in forecast explanatory variables between 2019/20 and 

2020/25 by calculating two sets of modelled base costs (using Ofwat’s DD spreadsheets), one using 

Ofwat’s forecasts of the changes in explanatory variables and the other holding all explanatory 

variables constant at 2019/20 levels.  The difference between the two sets of modelled base costs is 

our estimate of the allowance that is directly attributable to growth.   

We considered whether some explanatory variables should be deemed unrelated to growth and 

allowed to grow in line with Ofwat’s forecasts.   Whether or not a particular cost driver is allowed to 

vary independently of growth could have a significant impact on our estimates of directly attributable 

allowances. For instance, allowing the variable “proportion of water treated at water treatment works 

with complexity levels 3-6” to vary according to Ofwat forecasts has a small but significant impact on 

estimated base costs, and therefore on our estimates of directly attributable allowances.  However, 

we think that it would be difficult to disentangle the effects of growth from the effects of other factors 

that might affect changes in these variables (e.g. environmental targets, raw water quality, effluent 

contents).  Given the complexity of the work and tight timelines for this report, we did not seek to 

pursue this further.   

We estimated the second element, the indirect allowance for growth included within the DD base 

cost allowances by running a version of Ofwat’s DD base cost econometric models that excluded 

historical growth-related enhancement capex, but was otherwise identical, and estimating a new set 

of regression coefficients.  We then applied these new coefficients to the explanatory variables for 

the 2020-25 (holding them constant at 2019/20 levels to avoid double-counting with the first step 

above).  We compared the modelled base costs from this second step against the modelled base 

costs produced by applying regression coefficients from the first step outlined above, i.e. the 

modelled costs based on models that included the historical growth-related enhancement capex, 

and applied these to explanatory variables that are held constant at 2019/20 levels.  The difference 

between the two sets of costs is our estimate of the allowance that is indirectly attributable to growth 

included within the DD base costs. 

Our approach is summarised in Figure 2 below.  



10 

 

Figure 2 Overview of methodology for estimating growth-related elements of DD base allowances 

 

Across the industry, we estimate that the base cost allowance that is directly attributable to growth in 

cost drivers (including connected properties) is £377m for water and £267m for wastewater.  Our 

estimates for individual companies are set out in Figure 3 below. 
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Figure 3 Estimates of allowances directly attributable to growth in explanatory variables 
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Figure 4 Estimates of allowances indirectly attributable to growth 

 

 

We estimate the total allowance for growth under Ofwat’s DD approach to be the sum of the two 

elements, the directly attributable element and the indirectly attributable element.  Across the 

industry, we estimate that the total allowance for growth is £2,062m for water and £2,182m for 

wastewater.   

An important point to note is that our estimates of DD allowances for growth cover costs relating to a 

wider set of activities than capital expenditure required to accommodate new connections.  These 
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include allowances for operating expenditure relating to providing an ongoing service to new 

customers (e.g. treatment costs, power etc), and potentially an element of capital maintenance 

relating to new assets built to accommodate new connections.  This means that our estimates of 

total DD growth allowances are not directly comparable to the separate and explicit IAP allowances 

for growth-related capital enhancement expenditure.   

Part B: Estimation of impact of change in approach to growth at DD 

In part B, we turn to our estimates of the impact on overall base cost allowances of the changes to 

Ofwat’s treatment of growth from IAP and DD (seeking to isolate these changes from impacts of 

other changes between IAP and DD, such as RPEs and the data used).   

As part of this work, we have also estimated the impact of each of the changes separately.  

Our approach has three main stages: 

• In Stage B1, we estimate the changes in Ofwat’s base cost allowances from IAP to DD that are 

attributable to other factors besides the changes in the treatment of historical growth-related 

expenditure (e.g. changes in historical and forecast cost driver data, the allowances for RPEs 

etc). 

• In Stage B2, we estimate the changes in base cost allowances that are attributable solely to 

changes in the treatment of growth-related expenditure in DD versus IAP (e.g. having sought to 

isolate the effects of other factors such as RPEs). 

• In Stage B3, we take the additional base cost allowances that are attributable solely to changes 

in the treatment of growth-related expenditure in DD and deduct from this the separate growth-

related capital enhancement expenditure allowances from IAP. 

We treat the difference calculated in Stage B3 as an estimate of the net effect of the changes to 

Ofwat’s cost approach to the treatment of growth from IAP and DD.  It is an estimate only and may 

reflect the effects of other differences between IAP and DD that we have not identified and stripped 

out.  The water companies contributing to this project did not suggest any further differences beyond 

those we have sought to control for. 

Stage B1: Impact on allowances from other changes in approach from IAP to DD 

This stage of the work focuses on producing estimates of the changes in Ofwat’s base cost 

allowances that are directly attributable to changes in Ofwat’s approach from IAP to DD, besides the 

impact of the inclusion of historical growth-related capital expenditure in base cost models.   

We considered the following changes as part of this work: 
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1. Inclusion of allowances for real price effects (RPEs) for labour costs. 

2. Changes to forecast cost drivers. 

3. Changes to historical data used in base models. 

4. Changes to the specification of a bioresources model (wastewater only). 

5. The combination of all changes listed above. 

In each case, we estimated the impact of the change on Ofwat’s estimates of efficient base costs by 

comparing the efficient base cost estimates from two versions of Ofwat’s DD base cost econometric 

models:  

a) The efficient base cost estimates from Ofwat’s DD models. 

b) The efficient base cost estimates from a version of Ofwat’s DD model that reverted the 

specific change being assessed to the IAP position, holding all other elements identical to 

the DD model.    

The difference between the two sets of efficient base cost estimates is our estimate of the impact of 

the specific change being modelled.  Our approach is summarised in Figure 5. 
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Figure 5 Overview of our approach to estimating the impact of modelling changes 

 

A key issue is that the cumulative effect of individual changes may be different to the sum of the 

estimated changes taken individually.  We see this in the results.  This difference arises from 

interactions between different changes, which are not properly accounted for when they are 

estimated individually.  We consider the estimates for the combination of all changes to be a more 

reliable guide to the cumulative effect than the aggregation of the individual impacts. 

In the case of water models, we were able to isolate and attribute the overall movement from IAP to 

DD base cost allowances to each change listed above. However, for wastewater there is a residual 

element that we have not yet explained. The unexplained difference is relatively small (around 1.5% 

total base costs for Northumbrian Water and 0.6% or less for other companies). 

The changes to historical data cover a number of changes to the dataset used by Ofwat in its base 

models. Apart from changes that were explicitly recognised in Ofwat’s DD documents, these include 

other data changes, including to historical botex (partly through the inclusion of income as negative 

expenditure) and corrections to errors in the data processing in IAP (e.g. correcting historical street 

works costs). We have not attempted to isolate the impact of individual data changes for this report. 
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Stage B2: Estimate of the element of base cost allowances that is attributable to the 

inclusion of historical capital expenditure in base cost models 

In this stage of work, we estimate the impact on base cost allowances of Ofwat’s decision to include 

historical growth-related capital expenditure in its base models for DD, having first stripped out the 

impacts of the other modelling changes made by Ofwat in Stage 2. 

We do this by comparing the efficient base cost estimates from two versions of Ofwat’s DD base 

cost econometric models:  

a) The efficient base cost estimates from Ofwat’s DD models that reverts all changes identified in 

Stage 2 to the IAP position. 

b) The efficient base cost estimates from the model in (a), excluding historical growth-related 

capital expenditure.    

The difference from (a) minus (b) is our estimate of the impact of the inclusion of historical capital 

expenditure, having stripped out the effects of all other modelling changes identified. 

Table 1 and Table 2 below set out our preliminary estimates of the impacts of estimated in stages B1 

and B2 across all companies for water and wastewater.   

Table 1 Water: Analysis of the impact of modelling changes on base cost allowances (£m) 
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Table 2 Wastewater: Analysis of the impact of modelling changes on base cost allowances (£m) 

 

Stage B3: Estimated impact of change in approach to growth from IAP to DD  

In this stage, we estimate the impact of the inclusion of historical growth-related capital expenditure 

in base cost models and the removal of the separate growth-related capital enhancement 

expenditure allowance from IAP.  We do this by taking the additional base cost allowances that are 

attributable to the inclusion of growth-related expenditure in DD base models and deducting from 

this the separate IAP growth-related enhancement allowances. 

Table 3 and Table 4 below show the impact of the change in approach to growth from IAP to DD.  

These figures show a wide range of impacts across companies.  
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Table 3 Water: Impacts of the change in approach to growth from IAP to DD (£m) 

 

Table 4 Wastewater: Impacts of the change in approach to growth from IAP to DD (£m) 
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3.  Ofwat’s rationale for the new approach to growth costs 

Introduction 

In this section we briefly summarise Ofwat’s rationale for its approach of including growth-related 

capital enhancement expenditure in its base cost models.  We then provide a review of this 

rationale, with a focus on the process used, commenting first on the options considered and then 

the assessment of these options.  We turn to some of the specific concerns with the new approach 

in Section 4. 

The concerns identified by Ofwat as a rationale for the new approach 

In its cost efficiency technical appendix to its slow-track draft determination, Ofwat explains that its 

rationale for including growth-related enhancement capex in base models was to address a series 

of concerns identified with its approach at IAP:3 

1. The assessment of growth costs, as part of the IAP cost assessment for enhancements, was 

focused on enhancement capital expenditure.   

2. The models of growth unit costs (cost per new connection) showed a relatively wide range of 

unit costs across companies. Some companies had argued that the range was too wide to 

provide reliable evidence of efficiency, with companies highlighting explanatory factors missing 

from the models and differences in reporting between companies. 

3. In relation to the water growth model, a number of companies argued that Ofwat did not 

consider differences in self-lay penetration. 

4. In relation to wastewater growth models, a number of companies highlighted the sensitivity of 

Ofwat’s stand-alone model results to the inclusion of Hafren Dyfrdwy, which is significantly 

smaller than all other wastewater companies. 

5. In relation to wastewater growth models, a number of companies suggested that risk of sewer 

flooding’ should be assessed separately from the other costs that Ofwat had treated as growth-

related at the IAP, because of different cost drivers. 

While we have not sought to review these concerns in any detail in this report, each of them seems 

a reasonable point to raise with the IAP approach, which merited further consideration by Ofwat.  

However, we do not consider that Ofwat’s draft determinations are based on a reasonable process 

for the development and review of options to tackle these concerns.  

 

3  Ofwat (2019) PR19 draft determinations: Securing cost efficiency technical appendix, pages 14-18. 
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The options considered by Ofwat 

Ofwat’s technical appendix reports that it considered two main alternatives to address the concerns 

it had identified with the IAP approach (it does not disclose other options): (a) test similar models to 

those at the initial assessment of plans, but on a totex basis; and (b) incorporate growth-related 

enhancement expenditure into the base cost models. 

We have a number of comments on this aspect of Ofwat’s process. 

• Ofwat should have considered more than two options.  This is especially so given the 

importance of the approach to growth expenditure within Ofwat’s overall cost assessment.  On 

Ofwat’s figures, companies’ business plan requests for growth-related expenditure was around 

£4.5 billion.4  The options considered are not the only way to tackle the concerns identified. 

• The limitations from only having two options is exacerbated because first option is quite a bad 

option.  This option is heavily focused on tackling concern (1) above without seeking to address 

the concerns at points (2) and (5).  Ofwat’s approach to totex modelling of enhancements from 

other parts of the draft determinations involves adding operating expenditure into its 

enhancement models alongside capital expenditure, without an allowance for the differences 

between the two types of expenditure.  We have considered this type of approach in separate 

work for a group of water companies,5 and do not consider it a sensible approach.   

• Ofwat’s options should have been more tailored to each of specific concerns it had identified.  

The very specific point about Hafren Dyfrdwy can be tackled by changing the way that data for 

Hafren Dyfrdwy is used in the modelling and is irrelevant to the question of whether to include 

growth-related capital enhancement expenditure in the base models.  For each of the other four 

concerns that Ofwat identified, there would be alternative options besides the two that Ofwat 

discusses.  Ofwat’s evaluation of its options does not give enough attention to the potential 

drawbacks of these and how these drawbacks might be mitigated though development of further 

options to consider. 

Ofwat’s assessment of options 

Ofwat’s assessment of its two options for addressing the concerns from its IAP suffers from a major 

limitation: it does not show any proper consideration of the potential downsides of these options.  

 

4  Calculation based on figures from Ofwat (2019) PR19 draft determinations: Securing cost efficiency technical appendix, 

page 15. 

5  Reckon (2019) Note on totex benchmarking of enhancements in Ofwat’s PR19 IAP, https://www.water.org.uk/wp-

content/uploads/2019/06/reckon-enhancement-totex-benchmarking-note-19jun2019.pdf 
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Ofwat presents a table which shows some form of comparative assessment of its two options.6  This 

does not include the IAP approach as a “do nothing” option.  It identifies no concerns or downsides 

at all from its preferred approach.  Indeed, no potential downsides from its preferred approach are 

mentioned in the five pages discussing this aspect of its draft determinations.  

Ofwat says that growth-related enhancement expenditure can be included in models of base costs 

because “they share similar characteristics”.  According to Ofwat:   

• growth-related expenditure is routine. These costs have been incurred in the past and will be 

incurred in the future.  

• growth-related costs can be explained with similar cost drivers (company scale) as the rest of 

base costs; and  

• Ofwat does not expect “to see a significant step change” in the drivers of growth-related 

expenditure.   

This reasoning rests on the key premise that company scale is a good “proxy” cost driver for growth-

related expenditure.  There is simply no basis for that premise, especially given the amount of 

money at stake.  For instance, our analysis shows that, under Ofwat’s own assumptions on forecast 

growth for the AMP7 period, growth rates relative to number of connected properties range from 

0.45% to 0.87% in water and from 0.33% to 0.85% in wastewater.  

In section 4 we discuss this issue further and some of the other potential concerns with the inclusion 

of growth-related enhancement expenditure in the base cost models.  Ofwat’s assessment does not 

show any recognition of these issues. 

Conclusion 

Ofwat rationale for incorporating growth-related capital enhancement expenditure in its base cost 

models seems weak and there is no evidence that a robust evaluation has been carried out.  Its 

disclosed process shows major limitations in the scope of options considered and the assessment 

of those options. 

It does not seem reasonable or proportionate for Ofwat to have followed such a process in making 

major decisions affecting the treatment of over £4.5 billion of proposed expenditure.  

Ofwat rightly expects water companies to carry out suitable optioneering exercises when they are 

planning major solutions to improve customer and environmental outcomes.  Similarly, companies 

and stakeholders should expect more from Ofwat’s optioneering on the treatment of growth-related 

 

6  Ofwat (2019) PR19 draft determinations: Securing cost efficiency technical appendix, table 4, page 18. 
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enhancement expenditure, especially in light of the wider policy interest in water companies 

facilitating growth and helping to reduce flooding risks. 
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4.  Potential concerns with the new approach to growth 

Introduction 

We discuss in this section a number of potential concerns with Ofwat’s incorporation of capex 

enhancement expenditure in its base cost models.  These concerns are not recognised in Ofwat’s 

assessment of options supporting its decision. 

We take the following in turn: 

• Process and transparency considerations. 

• Omission of the number of new connections from cost drivers. 

• Scale of the modelling error from omission of new connections driver. 

• Omission of cost drivers relating to reduced flooding risk and low pressure. 

• Risks of worsening accuracy of econometric results and efficiency benchmarks. 

Process and transparency considerations 

A preliminary point concerns the process Ofwat has followed.  Ofwat’s modelling approach for PR19 

has been developed over a number of years, including through the cost assessment working group, 

consultation on econometric models in (March 2018) and the IAP (January 2019). 

Through this process Ofwat gave particular emphasis to its base cost models, making considerable 

changes compared to its PR14 approach.  As far as we are aware, there was no stage at which 

Ofwat indicated it would adopt the approach now used for DD, in which the historical capex for 

growth-related expenditure is included in the base cost modelling without including explanatory 

variables that take account of the drivers of this expenditure. 

The issues arising from the change in approach are complex.  We have concerns whether due 

appreciation of the issues arising has been given in the short period from IAP to DD, and whether 

Ofwat’s process from DD to FD allows opportunity for them to be considered properly. 

The impact of the change in approach on different aspects of companies’ wholesale expenditure 

allowances is far from transparent and Ofwat has not shown or explained the impacts in its DD 

publications. 

Water companies told us that it has been a challenge to understand and reconcile the changes that 

Ofwat has made to its treatment of growth between IAP and DD.  We found this task to be complex 

and time-consuming. 
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The new approach has significant implications for the types of costs adjustment claims and wider 

representations that companies might need to make.  

Omission of the number of new connections from cost drivers 

The number of new connections to water and wastewater systems is clearly an important driver of 

water companies’ growth expenditure.  A water company’s growth expenditure will be affected by 

both: 

• the number of new connections that are actually made (e.g. which may drive connections work 

and potentially site-specific work); and  

• the company’s internal forecasts of new connections (e.g. which may drive network 

reinforcement expenditure carried out on an anticipatory basis, to enable the system to 

accommodate new customers without service quality problems). 

These cost drivers do not feature at all in the set of explanatory variables included within Ofwat’s 

econometric models of base costs.  

Some of the explanatory variables within the base models will be correlated with the number of new 

connections.  In particular, this applies to the various measures of the scale of companies which are 

used in the econometric models of base costs (e.g. the number of connected properties, the length 

of main, the sewage load and sewer length) and potentially also some of the density measures 

(which incorporate measures of scale).  The number of new connections is likely to be correlated 

with measures of company size: for instance, we expect a higher number of new connections for 

Severn Trent Water than for SES Water. 

However, while there is some correlation between the number of new connections and explanatory 

variables capturing company scale, we do not consider that scale is a good proxy for the number of 

new connections. 

This point is illustrated by Figure 6 below which compares connection rates across companies.  We 

calculated these connection rates as the average rate of forecast growth in the number of properties 

over the 2020-25 period (using Ofwat’s DD forecast growth which may be quite different to company 

forecasts). 
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Figure 6 Comparison of forecast new connection rates across companies 

 

 

Figure 7 below shows a comparison between average annual growth (in numbers) implied by 

Ofwat’s DD forecasts and companies’ own forecasts of the number of new connections during the 

AMP7 period.  
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Figure 7 Comparison of forecast new connection rates across companies 

 

 

 

These differences mean that the base cost benchmarking models are unable to estimate – or take 

account of – how differences in the number of newly connected properties relative to company scale 

affects companies’ expenditure.  For instance, the models take no account of how the rate of new 

connections, expressed as the number of new connections divided by the number of existing 

connections, may affect companies’ expenditure requirements. 

Crucially, Ofwat’s DD models take limited account of forecast growth during the AMP7 period other 

than through its impact on company scale.  Taking an extreme example, a company that grows its 
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connected property base from 900,000 to 1,100,000 over the AMP7 period (i.e. 200,000 new 

connections) will receive very similar base cost allowances to a company that started AMP7 with 

1,000,000 properties and had zero growth during the period (all else being the same).  This issue is 

particularly problematic given that the “cost” allowances under Ofwat’s price control framework are 

intended to be totex allowances, covering the full cash costs of investment. 

Econometric models used for benchmarking water company costs will inevitably be imperfect – 

capturing, at best, approximations of the underlying cost drivers.  It is not realistic to expect the 

models estimated using a small data sample to capture all costs drivers in a way that reflects the 

underlying economic and engineering relationships.  But given the scale of growth-related 

expenditure, it seems important to consider the scale of the modelling error or limitation arising from 

the omission of the number of new connections from the cost assessment models used for growth-

related expenditure.  We turn to this in the next section. 

We doubt that the problems above can be addressed by including explanatory variables for 

connection growth rates in the econometric models of base costs.  There are limitations to what the 

econometric models can be expected to do given the small sample size and complexity of water 

companies’ activities.  And we would have expected Ofwat to have tried this as part of its work on 

incorporation of growth enhancement capex in the base cost modelling. 

Scale of the modelling error from omission of new connections driver 

We now consider how material this modelling limitation is, in approximate terms.  We are interested 

in gauging the materiality or significance of this issue, not precise estimation. 

In section 2 we examined how variations in the forecast number of new connections during the 

2020-25 period affect companies’ allowed totex under the approach from the draft determinations.  

We now consider this further. 

It is not the purpose of this paper to estimate the impact of new connections on companies’ totex.  

But for the purposes of understanding the limitations of Ofwat’s approach, we can make use of the 

estimates from Ofwat’s initial assessment of business plans, which produced allowances for 

enhancement capex relating to growth based on models that took account of the number of new 

connections as a cost driver, even if other concerns with them remained.  A comparison of these 

allowances is provided in Table 5 and Figure 8 below.  Table 5 includes, as a further benchmark, the 

industry-average growth-related enhancement capex per new connection, calculated over the 

historical data period used for the base cost models. 
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Table 5 Comparison of marginal allowances for forecast connections against other metrics 

All companies  Marginal allowances for 

forecast new connections 

under DD approach (for a 

connection at the midpoint 

of the AMP7 period) 

Marginal allowances for 

new connections 

enhancement capex using 

IAP figures 

Historical industry-average 

growth-related enhancement 

capex per new connection 

(2012-13 to 2017-18) 

Water £139-£584 £1,126 £1,128 

Wastewater £189-£376 £1,644*-£2,026* £1,939 

*Ofwat chose the lower of the company business plan forecast and modelled costs, so marginal impact is not relevant if 

BP forecast is lower than modelled costs (it is for 7 companies in water and for 3 companies in wastewater) 

Figure 8 Estimates of marginal allowances per forecast new connection (assumed to connect mid-

period) 
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The marginal allowance from base models that we calculated is based on an annual allowance (so 

the aggregate amount per connection varies with when the connection is forecast to be made during 

the period).  To allow the marginal allowance to be compared to the IAP allowances and historical 

costs, we have expressed the marginal allowance as the allowance for a property that connects at 

the midpoint of the AMP7 period (that is, 2.5 years from the start).  And the figures used for 

comparison do not include any enhancement operating expenditure, which means that the scale of 

difference against the marginal allowances under the DD approach could be under-stated. But 

overall, the DD marginal allowances per forecast new connection seem smaller, and potentially far 

smaller, than both the IAP allowances and the historical industry-average growth-related 

enhancement capex per new connection. 

The scale (and direction) of the modelling limitation or error will vary between companies, according 

to factors such as the forecast number of new connections and the unit costs of growth-related 

enhancement expenditure per new connection (which vary due to factors such as density and 

rurality). 

Omission of cost drivers relating to reduced flooding risk and low pressure 

Besides the number of new connections, there are other cost drivers that may have a significant 

impact on the growth-related expenditure that Ofwat has incorporated into the base cost models, 

and which are not captured by the explanatory variables. 

For the purposes of this paper, we have not sought to provide a comprehensive review of potential 

omissions, but identify two examples and consider that the more general point applies. 
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Ofwat’s definition of growth-related expenditure is quite broad, and includes the following categories 

of enhancement spend:7 

• Expenditure for enhancing the sewerage system to reduce the risk to properties and external 

areas of flooding from sewers.  

• Expenditure to reduce the number of properties with low pressure. 

We would expect expenditure in these categories to be driven by factors besides those in Ofwat’s 

econometric models of base costs.  

The base cost allowances from the draft determinations approach are likely to include some implicit 

allowance for expenditure to reduce flooding risk and addressing low pressure.  But these are likely 

to reflect the amount of expenditure across the industry as a whole and incurred during the historical 

data period, and would tend not to take full account of companies’ individual circumstances or 

changes over time.  Allowances may be too low for some companies and too high for others.   

On expenditure relating to flooding risk Ofwat said that “investment is reasonably driven by 

population growth and the size of the company”.8  However, Ofwat did not provide evidence for this. 

Companies have suggested other factors, such as climate change, urban creep and changes in 

customer behaviour (e.g. paving over gardens, sewer misuse). 

There may be merit in work to assess materiality of the modelling limitation that arises from Ofwat’s 

crude approach to the treatment of flooding risk. 

We do wonder how well Ofwat’s approach to the price control funding of flooding risks fits with its 

broader regulatory policy towards the importance of tackling flooding risk, and with wider 

government policy in this area. 

Potential worsening accuracy of econometric results and efficiency benchmarks 

Besides consideration of cost drivers that may be overlooked, as discussed in previous sub-

sections, a proper assessment of the case for including growth-related capital enhancement 

expenditure in the base cost models would involve a review of whether the modelling results 

indicate worsening of the accuracy of the base cost models.  These models were developed through 

a process that excluded growth-related capital enhancement expenditure from the base models. 

The issues with omitted cost drivers above would point to a significant worsening of the accuracy of 

the models that include growth-related capital enhancement expenditure.  This may be offset, to 

some degree, by reductions to the sensitivity of modelling results to cost allocation between growth-

 

7  Ofwat (2019) PR19 draft determinations: Securing cost efficiency technical appendix, page 15. 

8  Ofwat (2019) PR19 draft determinations: Securing cost efficiency technical appendix, page 17. 
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related enhancement capital expenditure and capital maintenance expenditure, which may be 

interpreted and reported differently across companies. 

Ofwat’s technical appendix reports that its base cost models “remain robust” after including growth-

related capital enhancement expenditure in its base cost models.  But it does not explain this any 

further.  A fuller analysis would cover a number of aspects such as: 

• Any significant impacts on the spread of modelling results across companies (both for individual 

econometric models and the overall results post triangulation). 

• Any significant impacts on the upper quartile efficiency adjustment, and the factors contributing 

to this. 

• Any significant changes in estimated coefficients from the change in approach, and whether the 

estimated coefficients make sense from an economic and engineering basis. 

This analysis should be on a like-for-like basis, focusing on the impact of including growth-related 

capital enhancement expenditure in the models’ dependent variable while holding the rest of the 

data and model specifications the same.  We have not sought to cover this analysis for this report.   
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5.  Comments on interactions with the DSRA 

Introduction 

We comment in this section on two issues concerning the interactions between the DSRA and the 

approach to the allowances for growth-related totex in Ofwat’s slow-track DD: 

• Internal inconsistency between marginal allowances for new connections.  

• Conflict with policy objectives for developer services. 

We take these points in turn. 

Internal inconsistency between marginal allowances for new connections  

In section 2, we produced estimates of the marginal allowance, from Ofwat’s base cost models, for 

each new connection that Ofwat forecasts over the 2020-25 period.  This marginal allowance varies 

by company.  We have compared this to the DSRA unit rates from Ofwat’s DD (updated in a 

supplementary information note circulated to companies).  If the total number of new connections 

over the 2020-25 is greater than assumed by Ofwat for the purposes of setting its FD allowances, 

the company would get an increase in allowed revenue based on the DSRA unit rate multiplied by 

the difference between forecast and outturn connections.  We show the comparison in Figure 9. 

The figures are not perfectly comparable because the marginal allowance from base models that we 

calculated is based on an annual allowance (so aggregate amount per connection varies with when 

the connection is forecast to be made during the period).  But even allowing for this, the proposed 

adjustments under the DSRA are generally higher than the allowance per forecast new connection 

from the base cost models.   

For new connections that are in excess of the forecasts made at the time of the price control 

determination, the revenue allowance per new connection would generally be far higher than for 

those new connections forecast at the time of the determination, especially for water.  A water 

company may be much better off financially if Ofwat under-estimates its number of new connections 

in the base cost model explanatory variables, because it will get much higher revenue per new 

connection through the DSRA adjustment.  Conversely, if out-turn numbers of new connections are 

lower than forecast, the much higher DSRA rate would be used to remove revenue allowances. It 

would not take a large shortfall to completely wipe out the DD allowance that is directly attributable 

to growth.  This seems to reflect an internal inconsistency in Ofwat’s DD approach.   
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Figure 9 Comparison of base cost marginal allowance per forecast connection vs DSRA unit rates 

(updated)  

 

 

Conflict with policy objectives for developer services 

We have also given some consideration to the interactions between Ofwat’s new approach to 

growth expenditure in the DD and its broader policies on developer services. 

Ofwat’s policy on developer services for PR19 has reflected concerns that the design of its price 

control framework may mean that companies face perverse incentives to minimise the volume of 

new connections and which discourage companies from serving developers efficiently.  Ofwat has 
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not provided a detailed explanation of the source of these perverse incentives, although it has cited 

the single till approach.9 

Our impression is that, if companies were face perverse financial incentives to minimise the growth 

in new connections, this would arise because companies consider that, under the price control 

framework, the additional income from new connections is not sufficient to cover the additional costs 

from new connections.  The additional costs would include infrastructure and other capital costs, 

operating costs and the costs of additional financing required to serve a large customer base.  The 

additional income would include income from developer services and from wholesale tariffs (but 

recognising that a single till price control may mean that increases to one of these act to reduce the 

other).  What would matter in terms of companies’ financial incentives would be companies’ 

expectations over the long-term, not the incomes and costs in a single price control period. And 

companies would take account of regulatory uncertainty about the recovery of costs in future price 

control periods.  

So far in PR19, Ofwat has sought to tackle its concerns about perverse incentives in quite a narrow 

way, through a DSRA adjustment mechanism that is related to the income companies receive from 

developer services. 

Ofwat’s approach has not shown broader consideration of how the price control framework may 

lead to perceptions of shortfalls between the income and costs (including financing costs) 

associated with customer growth, over a long-term time horizon.  Companies’ expectations of the 

approach to cost assessment at PR24 and beyond will be influenced by Ofwat’s approach at PR19.   

Drawing on the concerns raised in section 4, the type of approach to cost assessment used for the 

draft determinations gives companies little confidence that the costs from growth in the number of 

customers supplied will be adequately remunerated over time.   

Overall, there seems a conflict between Ofwat’s policy for companies to have good financial 

incentives in relation to developer services and growth, and its draft determinations costs 

assessment which treats variations in growth rates, over time and across companies, as a rounding 

error.  

 

 

9  Ofwat (2017) Delivering Water 2020: Our methodology for the 2019 price review Appendix 7: Wholesale revenue 

incentives, pages 18-21. 
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1. Purpose 

To ensure that Service Reservoirs are managed effectively to comply with the statutory and regulatory 
requirements and achieve outcomes outlined in the Asset Management Strategy. The key outcomes 
relevant to this policy are:- 

 Customers consider the level of leakage to be acceptable; 

 Customers consider the appearance of their water to be acceptable; 

 Customers consider the taste and odour of their water to be acceptable; 

 Customers consider their water supply is of sufficient pressure; 

 Customers consider the frequency and duration of supply interruptions are acceptable; 

 Customers consider the frequency of water use restrictions to be acceptable; 

 We are compliant with water quality regulations; 

 We are compliant with other statutory obligations and licence conditions including Reservoirs Acts; 

 We are compliant with National Security obligations. 
 

Capacity to store potable water is required within the water supply network to balance daily demand and 
to provide a buffer to offset the impact of any strategic component failure, short term high demands, or 
planned system maintenance. 

For the Company the majority of treated water storage is provided in underground service reservoirs 
supplemented by other tanks, water towers and in some instances, trunk mains. This Policy set out for 
service reservoirs is applicable to other treated water storage vessels. 

2. Communication 

This Policy will be stored in the Asset Management Quality System (AMQS) and cascaded by the policy 
owner to parts of the business undertaking activities relevant to this policy. 
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3. Related Parent Documents  

 Asset Management Policy; 

 Asset Management Strategy; 

 Water Quality Functional Policy; 

 Water Resources Management Plan; 

 Zonal Strategies; 

 Reservoirs Act 1975 and changes made in Schedule 4 of the Flood and Water Management Act 
2010; 

4. Related Child Documents  

 Asset Information Code of Practice; 

 Genius
2
 General Engineering Specifications; 

 Water Quality Procedure for Reservoir Inspection; 

 Low Pressure Levels of Service Guidance; 

 Operational Procedures: 

o Emergency Procedures and Incident Response Plan; 

o Registration of Plant Requiring Statutory Inspection; 

o Management of Statutory Inspections; 

o Essential Maintenance; 

o Ground Infrastructure; 

o Production Site Ownership; 

o Site Log Books; 

o Drop Test Calibration; 

o Service Reservoir Management; 

o Production Site or Reservoir Out of Service; 

o Reservoir Discharge. 

5. Policy Requirements 

 Storage capacities should be based on the usable volume of the reservoir allowing for inlet and outlet 
pipework levels.  This is nominally 85% of the total reservoir capacity unless specified. 

 Sufficient usable volume should be provided at any storage site to ensure that reservoir balance can 
be maintained (no net loss of volume) over a 24 hour period during average day and average day 
peak week demand conditions. 

 The total volume should also be sufficient to ensure that Peak Day Demand conditions result in no 
more than a 30% reduction of usable reservoir volume over a 24 hour period. 

 Further volume should also be provided where additional storage is required for operational or site 
specific purposes. 
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 Storage vessels at any site should be designed with a minimum of two cells in order to accommodate 
maintenance under Average Demand conditions. This should also allow operation on partial volumes 
to reduce turnover time out of peak demand. 

 Volumetric requirements will be assessed within zonal strategy analysis and any shortfall may be 
addressed within supply demand five year investment plans depending on relative risks. 

 It should be recognised that the asset life of a new Service Reservoir is likely to be considerably in 
excess of the 25 years used in demand forecasting. Future planning needs to account for this. It is 
possible that the most economic site for a new reservoir is one that can allow for future extension of 
the structure. If such a strategy is adopted, the design of the new Service Reservoir should reflect this 

 Separate inlet and outlet pipework is essential to minimise risk of stagnation and must be configured 
to maximise blending of different sources and ensure homogeneous turnover. 

 Inlet and outlet flow metering should be provided with a bypass.  Rate of change alarms should be 
connected to the outlet meter in accordance with company guidance. 

 Valves must be provided to allow for isolation of the cells and reservoirs for maintenance. Where 
existing reservoirs cannot be isolated the installation of the necessary valves should be included in 
the current five year programme of works.    

 Water level monitoring must be provided.  

 Each cell outlet main must have a sample tap located within a standard kiosk. 

 Incorporate appropriate injection points to facilitate the addition of hypochlorite solution for disinfection 
or neutralization of contaminated water in the event of contamination. 

 Secure hatches, valve and dipping access points to minimise the risk of contamination. 

 Overflow pipes should be designed to minimise the risk of water or animals entering the reservoir and 
kept separate from all other drains. 

 Washout facilities must be provided for efficient drain down for routine inspection and maintenance or 
in the event of Contamination and designed to minimise risk of entry by water or animals. 

 In addition to our volumetric requirements for storage all service reservoirs and other vessels must be 
properly managed to minimise water quality compliance failures. 

 Guidance relating to water quality policy is provided in WQ Policy document “Reservoir Management” 
including rate of turnover, regular water quality sampling, and the programme for inspection, cleaning 
and repair. 

 Structural failure can also pose a separate health and safety risk. Such failure may be identified by 
statutory inspection for reservoirs covered by the Reservoir Act, under the SEW Cleaning and 
Inspection programme or as a result of concerns raised by staff or members of the public in which 
case an inspection by a competent person should be carried out as soon as possible. If in the opinion 
of the inspecting engineer the reservoir is in an unsafe condition it must be drained down and not 
returned to service until remedial works have been carried out.  

 Investment for water quality purposes is determined by reservoir inspection as a result of a sample 
failure or within the prescribed maintenance programme. Similarly the need for structural repairs will 
be identified by inspection.  

 Investment may also be required to meet new and existing Health and Safety Legislation. 

 

The risk, efficiency and innovation criteria are to be fulfilled as shown below: 
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 Criteria Fulfilled by  

1 Risk  Inspection rate is determined by the source of water based on historical 
data for failures for different types; 

 The Volumetric storage requirement is determined from the WRMP 
demand projections which incorporate a level of risk in climate change, 
water use and new development; 

 Provision is made to accommodate a peak day demand 30% above 
ADPW demand for at least two and up to three consecutive days 
depending on the starting level of the reservoir. 

2 Efficiency and 
best practice 

 MISER is used in optimising pumping regimes; 

 Storage requirements are assessed holistically for a 25 year planning 
horizon in conjunction with the distribution network and based on 
demand forecasts in the current WRMP; 

 Standard codes of practice are followed in general; 

 Additional pipework and valves should be added to improve turnover or 
facilitate cleaning in conjunction with other work at a site; 

 Engineering will be asked to construct additional storage for the entire 
area of supply within a five year delivery plan and with a twenty five year 
view of longer term requirement. 

3 Innovation  Framework consultants have specialist knowledge to promote innovative 
approaches. 

 

Security of Supply and Water Quality are the only mandatory requirements. 
 

6. Responsibilities and Implementation 

This policy is owned by Head of Asset Management. It is implemented with the following controls:- 

 

Control Activities  

 

Responsibility 

(role, 
department) 

Asset 
creation: 
 
(Ensure that assets meet 
quality assurance 
requirements, including 
provision of design, 
operations, performance, 
reliability, maintainability, and 
commissioning records which 
are normally tied into 
contractual requirements.) 

Scope of Schemes: 

 Volume to be constructed and its location within the 
network are determined by Assets. New build may be 
required for capital maintenance or growth; 

Scheme Delivery: 

 Assessment of alternative techniques and approval for 
the design of new plant or equipment; 

 Design: in accordance with standard specifications 
(Company GENIUS

2
, WIMES, CESWI); 

 Construction: in accordance with standard specifications 

Head of Asset 
Management 

 

Head of 
Engineering 
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Control Activities  

 

Responsibility 

(role, 
department) 

(Company GENIUS
2
, WIMES, CESWI); 

 Commissioning and handover: in accordance with PDOT 
Project Lifecycle, Asset Programme Plan, GENIUS

2
, 

Asset Information Code of Practice, and Statutory 
Requirements. 

Asset 
utilisation:  
 
(Consideration should be 
given to how operating 
criteria/parameters are 
defined, documented and 
communicated, as well as how 
they are controlled and 
monitored.) 

 Maintain turnover as agreed with Head of Water Quality 
in accordance with Water Quality Functional Policy by 
taking cells out of supply and use of scheduled pumping 
as appropriate; 

 Adhere to valve operating procedures; 

 Operate within environmental constraints; 

 Prevent growth of vegetation in the vicinity of the 
reservoir  that could cause structural damage or water 
quality failures; 

 Support Water Quality sampling programme; 

 Isolate any reservoir cell where valves are installed to 
facilitate this as soon as possible when instructed by 
Head of Water Quality or other senior manager in 
response to an emergency whilst maintaining supplies to 
customers as far as possible. Where a simple shut is not 
possible seek an alternative. 

Head of 
Operations 

Asset 
maintenance: 
 
(Controls for maintenance of 
assets should be consistent 
with asset management 
objectives and consideration 
given to control mechanisms 
for ensuring that staff is 
competent at the point of work, 
operating parameters are 
understood, and appropriate 
records are kept.) 

Reservoir Cleaning and Maintenance Programmes: 

 Supervise cleaning and maintenance programmes 
undertaken by contractors In accordance with the 
Operating Strategy set out in Water Quality Functional  
Policy “Reservoir Management”; 
 

Other site maintenance in accordance with Operational 
Procedures: 

 Maintain fencing and other site security measures 
required under Health and Safety legislation or other 
Company undertakings; 

 Maintain site to enable access for routine operation, 
maintenance and emergency activity; 

 Ensure isolation valves are identified and properly 
maintained; 

 Minimise customer impact of removal from service 
whether for planned inspection, cleaning or remedial 
works or due to emergency isolation; 

 Water Quality shall maintain a record of the results of all 
sampling which will be used in prioritisation of remedial 
work and operational changes; 

Head of 
Engineering  

 

 

 

 

 

Head of 
Operations 
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Control Activities  

 

Responsibility 

(role, 
department) 

 Work order scheduling and execution procedure. 

Asset 
disposal: 
 
(Safe management and 
disposal of redundant 
equipment should follow 
appropriate policies and 
procedures.   

 Decommissioning: in accordance with PDOT Project 
Lifecycle, Asset Programme Plan, GENIUS

2
, Asset 

Information Code of Practice, and Statutory 
Requirements; 

 Controlled retention of spare parts for similar assets (if 
applicable); 

 Remaining equipment left in safe condition with signs 
and notices updated as necessary. 

Head of 
Engineering 

 

7. Continual Improvement 

This policy takes account of improvements in innovation and best practice by not being overly prescriptive in 
its requirements and allowing for review of its content when necessary. The triggers for revision are:- 

 

 Change in legislative or regulatory requirements; 

 Changes to Company plans (including Asset Management Policy and Strategy); 

 Any operational event (or significant “near miss”) that indicates a failure in the Asset Management 
processes; 

 Other events that have the potential to affect the Asset Management processes. These could include: 
reassessment of risk; feedback from policy users; challenges received from contractors under the 
company derogation procedure. 
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Annex 4 Drivers for Resilience 

 

Core Service Sub Service Description 
Primary 

Service Failure 
Modes 

Management Controls 
to mitigate risk 

Base Investment 
Responses 

Risk Level with 
current 

management 
control and base 

investment 

Residual 
investment 

needs 
identified 

Addressed by 
existing AMP7 

scheme? 

Residual resilience 
investment need 

Solutions 
identified? 

Meets resilience 
criteria? 

Proposed AMP7 
BP scheme 

Proposed AMP8 
BP scheme 

Commentary 

Extreme 
Weather 

Flooding 

Move from 
resistance to a 

1:200 to a 
1:1000 year 
flood event 

Partial or full 
site damage 
causing site 

shutdown and 
impact to 
water into 

supply 

- 4x4 for site access 
- weather forecasting 

and alarms 
- Mutual Aid 

- Engagement with key 
stakeholders (e.g. 
Local Resilience 

Forums) 
- 1:200 flood 
protection 
- network 

interconnectivity 
- Enhanced control and 

monitoring of 
planned/unplanned 

outage 
- Increased level of 

operational personnel 
on standby 

- Review and 
enhancement of 
critical plant and 

equipment 

Maintenance of 
current 1:200 

flood defences 
4 x 4 fleet 

1:200 flood 
protection in 

place 
staff can access 

sites 
92 sites not 
protected to 
1:1000 flood 
event level 
(additional 

protection for 
866,000 

customers 
protection) 

92 sites 
identified 
from flood 

impact 
assessment 

No 
Mitigation of 1 in 
1000 flood event 

at 92 sites 

Yes 
- specific site 

flood defences 
identified and 
costed for 92 

sites 
- 3 sites cannot 

be mitigated 
with further 

optioning 
required 

(Pembury, 
Tonbridge and 
Forstal WTW) 

Yes - Climate 
related risk for 
low probability 

1:1000 flood 
levels based on 
National Flood 
Risk Resilience 

Review 
recommendation 

Yes - £1.3m 
programme at 92 
production sites 

Yes - mitigations 
for up to 3 

remaining sites 

Programme wide 
investigation and 

detailed 
optioneering 

study - Resilience 
Driver 

Delivery 
performance 
commitment 

included 
Impact and 

speed of climate 
change under 

continue review, 
may require 

further 
mitigations on 

sites. 

Water 
Quality 

Cryptosporidium 
contamination 

Sites with a 
medium or high 

vulnerable to 
cryptosporidium 

- 
contamination 

through 
Groundwater 

aquifers to 
sites 

- 
contamination 
through service 
reservoir leaks 

- Sampling regime at 
all sites 

- Treatment at GW 
sites 

- Catchment 
Management 

- Reservoir clean and 
inspect regime for 

reservoirs 
- WQ site audits 
- DWSP audits 
- UV treatment 

installed at sites in 
AMP5 

Base capital 
maintenance 

expenditure to 
maintain 

treatment 

Low.   
No sites currently 
identified as high 
or medium risks 

without 
appropriate 

treatment and  
controls 

No current 
sites 

identified at 
risk without 
appropriate 
treatment 

No N/A N/A N/A No No 

No current risks 
identified as 

Medium or High 
Likelihood.  

Assessment to 
be repeated 

every 5 years, in 
case of changing 
conditions with 

our groundwater 
sources. 

Water 
Quality 

Raw Water 
Deterioration 

Sources at risk of 
being lost due to 

increases in 
turbidity, 
nitrates, 

hydrocarbons or 
chlorides 

- diffuse 
contamination 
in catchment 

leading to 
deteriorating 
raw water at 

source 

- Sampling regime at 
all sites 

- Raw water quality 
deterioration 
forecasting 

- Existing treatment on 
site 

- Catchment 
Management, 

including engagement 
with farmers 

- WQ site audits 
- DWSP audits 

Sampling regime 
Base capital 

maintenance 
expenditure to 

maintain 
treatment 

Engagement with 
Farmers 

Medium. 
A number of sites 

currently 
identified with 

deterioration of 
raw water, with 
forecast impacts 

in AMP8/9 

Yes. 
11 sites 

identified 
with risk of 
raw water 

deterioration  
(6 on 

turbidity and 
nitrates, 5 
turbidity 

only) 

Partial 
System level initial 

mitigation for 
turbidity issues at 

Kingstone, 
Godmersham, 

Howfield, Chilham 
and Thanington 

through Wellwood to 
Potters Corner main 

Catchment 
investigations and 

catchment 
management 

approach for nitrate 
issues, but will need 

Possibly  
- high likelihood of 
future investment 

in AMP8/AMP9 

No  
- currently 

under 
investigation 

No No 

Potentially Yes - 
arising from 
catchment 

investigations 

Primary 
response is 
catchment 

investigations 
and Wellwood to 

Potters Corner 
resilience main 

to allow rezoning 
for RZ8 turbidity 

risks at 
Kingstone, 

Godmersham, 
Howfield, 

Chilham and 
Thanington. 
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time to confirm 
success 

Water 
Quality 

Water 
Treatment 

Sites with a 
medium or high 

risk of water 
quality failure 

-deterioration 
in raw water 

quality 
-

contamination, 
pollution 

-increased monitoring 
at sites 

-review and 
enhancement of 
existing assets 
-WQ site audits 

-operational 
maintenance  

-appropriate site 
duties, inspections 

Base capital 
maintenance 

expenditure to 
maintain 
effective 

treatment 

Low.   
No sites currently 
identified as high 
or medium risks 

without 
appropriate 

treatment and  
controls 

No current 
sites 

identified at 
risk without 
appropriate 
treatment 

No 

Possibly  
- medium 

likelihood of future 
investment in 
AMP8/AMP9 

No  
- currently 

under 
investigation 

Water Quality 
driver 

No No 

No current risks 
identified as 

Medium or High 
Likelihood.  

Assessment to 
be repeated 

every 5 years, in 
case of changing 
conditions with 

our groundwater 
sources. 

Supply/ 
Demand 

Drought 

3-dry winter 
drought event - 
1 in 200 to 1 in 

500 drought 
event 

- Low river and 
ground water 
levels leading 

to drought 
orders and 

severe 
restrictions 

WRMP supply/ 
demand balance 

Source monitoring 
Mutual Aid 

Weekly Water 
Situation Review 

report 
Production Planning 

meetings 
Drought Plan 

Drought steering 
group 

PCC reduction 
measures 

Pressure management 
Leakage detection and 

repairs 
Resilient customer 
approach for AMP7 

Base capital 
expenditure to 

keep outage low 
and water into 

supply. 
Maintain current 
leakage targets 

Medium 
Current S/D 
balance and 

schemes provide 
resilience for 

worst historic (1 
in 100) with 

requirement to 
move to 3 dry 

winter resilience 

Yes 

Yes 
- be resilient to 3 dry 

winter event 
- WRMP 

Supply/Demand 
schemes 

- Water Efficiency 
and PCC reduction 

- 15% leakage 
reduction 2020-2025 

None N/A 

Yes - but 
addressed in 

WRMP & 
Drought Plan 

N/A 

Yes - As per 
WRMP & 

Drought Plan 
schemes 

Investigated and 
solutions 

proposed as part 
of overall WRMP 

submission, 
including 

appropriate 
ODIs. 

Delivery 
performance 
commitment 

included. 
Impact and 

speed of climate 
change under 

continue review, 
may require 

acceleration of 
WRMP schemes 

in future 

Supply/ 
Demand 

Available 
headroom 

No of additional 
properties that 

could be 
supplied based 
on S/D balance 

- Low pressure 
and 

interruptions 
due to 

additional 
demand driven 
by population 

growth and 
new 

developments 
- less water 
available for 
use in peak 
periods if 
demands 
exceed 

expected levels 

- WRSE steering group 
- engagement with 
councils on regional 

growth 
- Universal metering  

- PCC Water Efficiency 
initiatives 

- Hydraulic models and 
development capacity 

checks 
- Forward looking 

WRMP to identify and 
bring on new sources 
- System connectivity 

(zonal/inter zonal) 
- Leakage reductions 

Base capital 
expenditure to 

keep outage low 
and water into 

supply. 
Maintain current 
leakage targets 

offsite 
reinforcements 

recouped 
through the 

Infrastructure 
charge 

Medium 
- meeting SOSI 

currently at WRZ 
level with WRMP 

showing no 
deficit based on 

delivery of 
accepted plan 

proposals 
- At lower than 

WRZ level, many 
DMA's are near 
to full capacity, 
requiring high 

level of 
reinforcement for 

level of growth 
and Intrazonal 

schemes 

Yes 

Yes 
- Aylesford Newsprint 

at Resource Zone 
level 

- WRMP intrazonal 
schemes addresses 

supply/ demand 
stress within zones 

No 
- Although single 
source of supply 
resilience mains 
will also support 

this resilience 
metric 

N/A N/A N/A N/A 

Due to continue 
growth in the 

South East, and 
only a small 
number of 

additional supply 
schemes, the 
headroom at 

DMA level has 
been reduced 

across the 
region.  This is 

being addressed 
through the 

WRMP, and the 
proposed 
intrazonal 

schemes and 
demand 

management 
schemes. 

Infrastructure 
Properties per 

abstraction 

Identify over 
reliance on one 

abstraction 
point 

- 
Contamination 

- Over 
abstraction 

- Sustainable 
abstraction 
reductions 

- Borehole monitoring, 
inspection, 

maintenance, and 
protection (resting) 

- sensors and meters 
on production sites 
with auto shutdown 

- Environmental 
modelling 

- Engagement with EA 

Protection, 
measurement, 
inspection and 
maintenance of 
abstraction sites 

Medium 
- sustainable 

abstraction risks 
and 

investigations 
covered through 

WINEP 
programme 

- Many of the 
risks are 

Yes 

Partially 
- Barcombe 

Resilience scheme 
would address 

system resilience risk, 
increasing 

opportunity to rest 
Friston WTW sources 

during Winter. 

Potentially Yes 
- Friston WTW 

Source   

No 
 - understand 

impact of 
Barcombe 
Resilience 
scheme on 

system 
resilience, and if 

required 

Yes - low 
likelihood event 

that could 
reduce supply 
into RZ3 and 

reduce 
resilience. 

No 
- Await Barcombe 
resilience scheme 
implementation 

Potentially Yes 
- Friston WTW 

Source   

Handled through 
WINEP approach 

and 
environmental 

resilience 
chapter of 

business plan 
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- Emergency Planning, 
response and recovery 

identified to 
occur post AMP7, 
allowing time to 

develop solutions 
- Some risks 

currently, due to 
lack of system 

resilience 
requiring sites to 

be run over 
winter, where 

preferred 
approach is to 

rest these 
sources 

address in 
AMP8 

Infrastructure 
Properties 

supplied by bulk 
supplies 

Identify over 
reliance on bulk 

supplies 

- issues with 
bulk supply 
from other 

companies or 
supply mains 

- contractual 
agreements with 

Suppliers 
- ongoing regular 
engagement with 

Supplier 
- interconnectivity of 

network to enable 
customers to be 

supplied via other 
sources 

- appropriate 
telemetry and alarms 

to identify issue 
- appropriate levels of 

storage 

Contribute to 
maintenance and 

enhancement 
activities for bulk 

supplies 

Medium 
- Darwell raw 
water transfer 

will cease in 2025 
due to INNS 

- River Medway 
reductions 
planned to 

coincide with the 
completion of the 

Aylesford 
Newsprint 

Scheme 

Yes 

Yes 
- Bewl/Darwell 

transfer scheme in 
WINEP to address 

loss of Burham water 
- Aylesford Newsprint 

scheme 

None N/A N/A 
N/A covered in 

WINEP 
None 

No specific 
resilience 
scheme 

identified for 
AMP7/AMP8 

due to changes 
in Bulk Transfer 

risks 

Infrastructure 

Critical source 
failure causing 

significant 
interruption to 

customers 

Identify 
resilience risk at 

a production 
system level 

- unable to 
supply water at 

peak weekly 
demand due to 

site failure 

- inspections, site 
duties, operational 

maintenance, capital 
maintenance and 

production planning 
activities for treatment 

works 
- measurement of 
outage, and timely 

repairs and 
recommissioning of 

works 
- interconnectivity of 

systems, to enable 
water to be supplied 

between systems 
- emergency planning 
and recovery activities 

- FMECA analysis of 
works 

- Water quality and 
DWSP audits and 

arising actions 
- Mutual Aid 

Base capital 
maintenance 

expenditure to 
maintain 

treatment, and 
address audit 

actions 
Raw Water 

deterioration 
risks to sources 
being identified 
and investigated 
through WINEP 

Medium 
- Resilience issues 
identified in RZ2, 

RZ3, RZ4, RZ5 
due to large 

reliance on a few 
key sites 

Yes 

Partial 
- Surrey Hills to Fleet 
transfer main - assists 

with loss of West 
Ham, Lasham and 
Oakhanger WTWs. 
- Fleet to Greywell 

reinforcement main - 
assists with loss of 
West Ham, Lasham 

and Oakhanger 
WTWs. 

- NRV at Oakhanger 
to Alton transfer 

main - ensures water 
available in Alton to 

support Lasham 
- Fleet pump station 
upgrades - Support 

loss of West Ham and 
Lasham WTW 

- WINEP raw water 
deterioration 
investigations 

through WINEP 
programme 

Yes 
To address 

resilience risks in  
RZ2 - Barcombe 
RZ3 - Arlington 

Reservoir -  
Blue/Green Algae 

and Turbidity 
RZ2 - Ardingly 

reservoir - 
Blue/Green Algae, 

turbidity and 
metaldehyde 

RZ4 - West Ham & 
Lasham 

RZ2 - increase 
Barcombe WTW 

No 1 works 
RZ3 - Arlington 

Reservoir: 
investigations 

ongoing to 
understand and 
reduce impact 
on Algae and 

turbidity 
RZ2 - Ardingly 

reservoir: 
investigations 

ongoing to 
understand and 
reduce impact 
of Algae and 

turbidity 
RZ8 - benefit 
from single 

source of supply 
mains   

Yes 

SDB-AG-2266 
Barcombe WTW 

resilience scheme 
(£11.19m) 

Potential 
- Arlington 
Reservoir 

blue/green algae 
mitigation 

(WINEP 
investigation 

results) 
- Ardingly 
Reservoir 

blue/green algae 
and turbidity 

mitigation 

Specific options 
and proposals 
developed for 

AMP7 and 
included in 

business plan. 
Ongoing 

feasibilities and 
investigations to 

provide 
improved 

connectivity 
options for 

Hazards Green, 
Barcombe and 

Arlington 
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Infrastructure 
Production site 

Outage 

Impact of site 
outage on a 

production zone 

- ability to 
supply water 
due to one or 

more sites 
being out of 

supply 

- production planning 
- site output tests 

- critical spares 
- auto reset and start-

up 
- telemetry 

- suitable standby 
arrangements 

- interconnectivity of 
networks 

- Risk of Supply Event 
(ROSE) modelling 
- Outage planning 

Appropriate 
capital 

maintenance to 
reduce 

equipment and 
site failures 

Equipment repair 
and replacement, 
including standby 

equipment and 
boxed spares  
Alarms and 
telemetry 

installed and 
tested 

Appropriate intra 
and interzonal 

network 
connections to 
supply water 

from other areas. 

Medium 
- issues identified 
in RZ2 due to size 

and level of 
maintenance 
required at 

Barcombe, and 
RZ3 for Hazards 

Green due to 
impact of 

extreme weather 
causing raw 

water turbidity 
issues 

Yes 

Yes 
WRMP - 

Reinforcement of 
main along 

Kennington Road - 
improved resilience 

in Ashford 
- Replace 21" 

Godmersham to 
Potters Corner main - 

transfer of water 
from Canterbury to 

Ashford 

Yes 
To address 

resilience risks in  
RZ2 - Barcombe 
RZ3 - Hazards 
Green WTW 

RZ2 - Barcombe 
WTW resilience 

scheme 
RZ3 - Hazards 
Green WTW:  
investigations 
and feasibility 

ongoing.  Likely 
requirement to 

install raw 
water storage to 
reduce turbidity 

risk. 

Yes 
- required to 
mitigate and 
reduce high 

consequence to 
network system 
of any outage at 
the critical site at 
Barcombe WTW 

SDB-AG-2266 
Barcombe WTW 

No. 1 works 
upgrade - As per  

above 

Potential 
RZ2 -  Hazards 

Green raw water 
turbidity 

mitigation.  
Optioneering 

ongoing. 

Specific options 
and proposals 
developed for 

AMP7 and 
included in 

business plan. 
Ongoing 

feasibilities and 
investigations to 
provide options 
to reduce risk of 
loss of Hazards 

Green WTW and 
mitigate impact 

to RZ3 resilience. 

Infrastructure 
Properties not 
supplied from 

storage 

Properties 
without storage 
and therefore 
vulnerable to 

power outage, 
or pumping 
problems 

- pump or site 
failure  

- power failure 
- mains burst 

(especially 
pressure 

transient) 

- standby or 
permanent generators 

- auto reset 
- pressure logging 

programme 
- network sensors and 

alarms 
- emergency plans 

Standby and 
permanent 

power generator 
maintenance, link 

box installation 
etc. 

Sufficient 
network sensors 
to identify issues 
to control room 

to enact restarts, 
and if required, 

emergency plans 
 

New reservoirs or 
interconnectivity 

would be 
ENHANCEMENT 

Low 
- a total of 
128,000 

customers 
supplied not from 

storage, with 
these mainly 
having been 
connected 

directly off a 
pumped system. 
- probability of 

failure for these 
mains are low 
with specific 

plans in place for 
these customers 

as part of our 
emergency plans 

No 

Yes 
WRMP - Aldington 

service Reservoir and 
connecting mains - 
increases storage, 

and moves 
customers onto 

storage and gravity 
feed 

Yes 
RZ5 - 626 pumped 
system has 25,336 

properties not 
supplied by 

storage (57% of 
total properties in 
626 system), and 

potential low 
pressure issues 
during summer 

demand. 
RZ1 - Tunbridge 

Wells system has 
11,924 properties 

not supplied by 
storage (34% of 

total properties in 
system) 

RZ4 - Maidenhead 
system has 7846 

properties not 
supplied by 

storage (24.54% of 
total properties in 

system) 
RZ6 - Burham 

system has 7020 
properties not 

supplied by 
storage (25% of 

total properties in 
system) 

RZ5 - additional 
storage at 

Oakhangar plus 
benefit from 

single source of 
supply mains.  

Addressing 
resilience and 
low pressure 

issues. 
Other identified 

areas under 
investigation, 

including 
response and 

recovery 
mitigations 

Yes - addresses 
key resilience 
metric, and 

reduces impact 
to customers of 

being on a 
pumped network 

SDB-AG-2260 
Oakhangar WTW 
Clean Water Tank 

(£2.39m) 

Potential 
Awaiting results 
of investigations 
for RZ1, 4 and 6. 

Oakhanger 
scheme would 

provide 
additional 

resilience to 626 
pumped system 

(25,000 
customers), to 
reduce risk of 

low pressure and 
interruptions, 
and provide 
Operational 
flexibility.   
Remaining 

resource zone 
issues under 
investigation. 

Infrastructure 

Strategic sites 
with a single 

incoming power 
supply 

Strategic sites 
are those 

supplying more 
that 20% of a 
production 
zones total 

output. 

- power failure 
leading to 

interruption 

- standby or 
permanent generators 

- auto reset 
- alarms and control 
room procedures to 

notify of power 
failures 

Maintenance of 
existing power 

equipment, and 
standby 

generators 

Low 
All strategic sites 
either have dual 
power supply or 

standby 
generation. 

No No None N/A N/A No No  

No specific 
investment 
identified to 

address strategic 
sites with single 

power supply 

Infrastructure 

No emergency 
power 

generation 
within 3 hrs 

Sites that cannot 
obtain 

emergency 
power 

generation 
within 3 hrs 

- power failure 
leading to 

interruption > 
3 hrs 

-link boxes installed at 
all required sites 

- sufficient standby 
generators in each 

region 
- sufficient towing 

vehicles and trained 
drivers available 

Maintenance of 
standby 

generator stock 
- Sufficient 

depots within 
region to reduce 
deployment time 

Low 
Review of 
standby 

generation 
availability and 

assets, based on 
policy standards, 

Yes No 

Yes 
 - Horton Booster 

due to poor power 
supply resilience.  
Currently being 
investigated and 

options 
determined 

Investigation 
ongoing 

No No Yes 

No specific 
investment 
identified to 

address power 
failure leading to 

supply 
interruptions >3 
hrs in AMP7 but 
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- appropriate alarms 
and control room 

procedures to deploy 
standby generation, if 

required 

undertaken every 
5 years. 

investigations 
ongoing that 
may lead to a 

requirement in 
AMP8 

Infrastructure 
Insufficient 
storage in 

production zone 

Total storage in 
production zone 

is less than 24 
hrs 

 emptying of 
service 

reservoirs and 
customer 

impact due to 
incident due to 
lack of storage 

-interconnectivity of 
network to allow 

rezoning 
- capital maintenance 

on sites to reduce 
outage 

- emergency plans 

- Increase 
reservoir capacity 

in zone 
- rezone 

customers to 
different 

reservoirs 

Low 
- Assessment 

based on funded 
WRMP schemes 
being delivered 

to increase 
storage resilience 
in Ashford region 
and Bexhill region 

No 

Yes 
WRMP schemes: 

- Aldington service 
Reservoir and 

connecting mains - 
increases storage, 

and moves 
customers onto 

storage and gravity 
feed 

- Increased storage at 
Standard Hill 

reservoir - improved 
resilience in Bexhill 
for outage issues. 

- Additional storage 
at Langton reservoir, 

Flimwell Reservoir 
and Burwash 

Reservoir improves 
resilience in WRZ1 

and WRZ3 

None 

RZ2 - Barcombe 
WTW resilience 

scheme 
Increases 

storage at a 
critical site to 

supply 
customers if an 
outage on the 
site occurred. 

Yes 
Low probability 

of whole site 
failure at 

Barcombe but 
high 

consequence as 
critical site 

SDB-AG-2266 
Barcombe WTW 

resilience scheme 
(£11.19m) 

No 

Specific options 
and proposals 
developed for 

AMP7 and 
included in 

business plan 

Infrastructure 
Single source of 

supply 

Under 2015 
ADPW 

conditions the 
supply loss is 
immediate 

- supply site 
loss due to 

water quality 
issue, or 

equipment 
failure 

 - FMECA analysis and 
appropriate standby 

equipment 
- raw water sampling 

and monitoring/ 
trending 

- appropriate site 
duties, inspections and 

capital maintenance 

- connect 
properties into 
wider network 

- introduce 
additional 

redundancy and 
reliability to site 

Medium 
 Increase 

required to 
network 

flexibility and 
interconnection 

to reduce 
number of 

customers reliant 
on single source 

of supply, or 
single system of 

supply 

Yes 

Partial 
Intrazonal schemes 
reduce the number 
of customers on a 

single source of 
supply. Aylesford 

Newsprint provides 
additional water into 

the system which 
aids flexibility, 

connectivity and 
reduces risk of supply 

interruptions 

Yes 
- Water transfers 

needed within 
WRZ's to ensure 

appropriate 
headroom is 
maintained. 

- RZ3 Mitigation 
for Dead Dean 
WTW system 

resilience (c2000 
props) 

- RZ8 Ashford 
region resilience 
(33,000 props) 
- RZ4 Lasham 

resilience (c12,300 
props) 

- RZ5 Basingstoke 
resilience (c1,000 

props) 
- RZ1 Sevenoaks 

resilience (c12,000 
props) 

- RZ4 Bracknell 
resilience (c7,000 

props) 
- RZ2 - 

Saddlescombe 
resilience, and 

Blackstone 
reservoir resilience 

(c6,500 props) - 
investigations 

ongoing 

Yes 
- proposed 

series of 
resilience mains, 

transferring 
water across the 
zone to address 

the identified 
single source of 
supply risk areas 

Yes  
- high 

consequence 
resilience needs, 
outside of mgmt. 
control or base 

investment 

Yes 
- Arlington to 

Windover main 
(SDB-BG-2036) 
- Wellwood to 
Potters Corner 
main (SDB-BG-

2141) 
- Greywell to 
Cliddesden 

Resilience Main 
(SDB-BG-2059) 
- Total cost = 

£19.06m 

Yes 
- Cliddesden to 

Whitedown 
main (SDB-BG-

2085) 
- Beech reservoir 

to Kilndown 
reservoir main 
(SDB-BG-1980) 
- Pumped main 
from Headley 
Park WTW to 

Ewshot reservoir 
main (SDB-BG-

2086) 
- Total cost 
£33.50m 

 
- potential 

schemes for 
Saddlescombe 
and Blackstone 

reservoir 
mitigations 

Specific scheme 
outputs via 
hydraulic 

modelling and 
intrazonal 

requirements 
and then costed 

via unit cost 
database. 

 
Investigations 

have started on 
mitigation to 

single source of 
supply issues for 
Saddlescombe 
Reservoir, and 
for Blackstone 

Reservoir 

Infrastructure 
Single supply 

main for water 

Impact of a 
mains burst is 

immediate and 
cannot be 

addressed until 

- mains burst 
due to age, 

condition, third 
party issue or 

pressure 
transience 

-capital maintenance 
on mains to improve 

reliability 
- emergency plans for 

areas 
- schemes completed 

- connect 
properties into 
wider network 

Low 
15 mains on the 
network have > 

1000 props 
connected, with 

only 1 > 3000 

Yes No 

Possibly  
- AMP8 potential 
- Investigations 

ongoing for 
Paradise Master 
main with 4844 

Potential only No No No Ongoing Review 
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main repaired as 
unable to rezone 

in previous AMPs to 
remove high risk areas 

props connected 
There are some 

customers 
directly 

connected onto 
mains due to 

location of 
development 

properties 
connected 

Suppliers 
Sites reliant on 
Chlorine Supply 

Number of sites 
reliant on 

chlorine gas 
supplies 

- Limited 
suppliers of 
Chlorine Gas 

- high demands 
from other 
companies 
reducing 

availability for 
SEW 

- impact of 
Brexit (current 
supplier of gas 
is European) 

Alternative sole 
supplier (INEOS) in UK 

Adequate stocks at 
storage sites where 

safe to do so 
Mutual aid 

- alternative 
suppliers being 
considered and 
engaged with 

funding to 
replace 

associated 
equipment, if 

required 

Medium 
Alternative 

supplier within 
UK 

Brexit steering 
groups 

established and 
ongoing sharing 

supplies 
discussions 

No N/A 

Possibly 
If demands 

outstrip supply 
alternatives 

required and will 
require treatment 

upgrades 

No No No No 

Impact of Brexit 
unknown - 

potential to buy 
from UK supplier 

- countrywide 
steering groups 

on sharing 
supplies (via 
emergency 
planning) 
continue 

Suppliers 

Sites reliant on 
chemicals with 

only one 
supplier 

May not be able 
to obtain 

chemical in case 
of a bankruptcy 
or issue such as 

Brexit.  Seaquest 
is required for 
discolouration 

programme and 
is only made by 
one company 

-loss of 
chemical due 
to bankruptcy 
of company 

-review and 
investigation of 

alternative chemicals 
- ongoing tracking of 

supplier financial 
resilience 

- appropriate stocks 
and storage on sites 

- Mutual Aid 

- Funding and 
delivery 

resources 
available to 

replace chemical 
and associated 

dosing 
equipment 

Medium  
Remains a single 
source chemical 
US company so 
not as impacted 
by Brexit, with 

regular supplier 
engagement in 

place. 

No No 

Minimal - 
complete review 

of supplier 
resilience and 

alternative options 
and have review 

steps in place 

No N/A No No 

Ongoing review 
of supplier 

resilience in 
place 
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EXECUTIVE	  SUMMARY	  
	  
• One	  important	  component	  part	  in	  a	  suite	  of	  PR19	  documents	  published	  by	  Ofwat	  in	  

January	  2019	  was	  an	  initial	  estimate	  of	  the	  rate	  of	  frontier	  shift	  that	  is	  likely	  to	  impact	  on	  
water	  industry	  wholesale	  costs	  through	  to	  2024/25.	  
	  

• The	  methodology	  that	  Ofwat	  uses	  in	  its	  analysis	  is	  unusual.	  Instead	  of	  adopting	  the	  now-‐
standard	  regulatory	  approach	  of	  making	  a	  forecast	  of	  real	  price	  effects	  (RPEs)	  and	  
deducting	  an	  allowance	  for	  ongoing	  productivity	  growth,	  Ofwat	  elects	  at	  this	  time	  not	  to	  
make	  any	  allowance	  for	  wholesale	  RPEs,	  principally	  on	  the	  grounds	  that	  CPIH	  indexation	  
of	  price	  controls	  will	  automatically	  ‘capture’	  industry	  input	  price	  inflation.	  	  
	  

• Ofwat	  makes	  no	  such	  argument	  in	  relation	  to	  productivity	  growth	  –	  i.e.	  it	  does	  not	  
recognise	  that	  CPIH	  indexation	  challenges	  water	  companies	  to	  match	  the	  productivity	  
improvements	  achieved	  by	  the	  firms	  that	  supply	  goods	  and	  services	  to	  UK	  households.	  I	  
regard	  this	  as	  a	  pick’n’mix	  error.	  If	  Ofwat	  wishes	  to	  argue	  that	  CPIH	  inflation	  indexation	  
captures	  industry	  input	  price	  pressures,	  it	  also	  has	  to	  acknowledge	  that	  CPIH	  inflation,	  in	  
and	  of	  itself,	  captures	  a	  non-‐trivial	  level	  of	  ongoing	  productivity	  growth.	  Alternatively,	  if	  
Ofwat	  wishes	  to	  make	  a	  completely	  stand-‐alone	  allowance	  for	  productivity	  growth,	  it	  
must	  also	  make	  a	  stand-‐alone	  allowance	  for	  RPEs.	  	  
	  

• There	  are	  also	  a	  series	  of	  other	  problems	  with	  Ofwat’s	  analysis	  of	  RPEs:	  
	  

-‐ Ofwat	  effectively	  limits	  its	  analysis	  of	  RPEs	  to	  two	  cost	  categories	  –	  wage	  inflation	  and	  
materials,	  plant	  and	  equipment	  inflation.	  These	  inputs	  constitute	  only	  approximately	  
55%	  of	  totex.	  All	  cost	  items	  within	  the	  other	  45%	  of	  totex	  are	  deemed	  individually	  to	  
be	  immaterial	  even	  though	  collectively	  they	  constitute	  a	  very	  large	  proportion	  of	  
companies’	  annual	  expenditures	  and	  are	  capable	  in	  combination	  of	  generating	  non-‐
zero	  RPEs;	  
	  

-‐ Ofwat	  insists	  that	  RPEs	  can	  only	  be	  factored	  into	  price	  controls	  if	  input	  price	  increases	  
are	  outside	  of	  management	  control.	  However,	  many	  of	  the	  steps	  that	  Ofwat	  says	  that	  
firms	  can	  take	  to	  ‘control’	  prices	  –	  e.g.	  the	  use	  of	  long-‐term	  contracts,	  hedging,	  input	  
substitution	  –	  enable	  firms	  to	  manage	  price	  volatility	  rather	  than	  avoid	  input	  price	  
increases	  entirely.	  As	  such,	  Ofwat	  fails	  to	  evidence	  that	  companies	  are	  capable	  of	  
holding	  input	  costs	  at	  2017/18	  prices	  all	  the	  way	  through	  to	  March	  2025;	  and	  
	  

-‐ Ofwat’s	  consultant,	  Europe	  Economics,	  dismisses	  forecasts	  produced	  by	  the	  Office	  of	  
Budget	  Responsibility	  (OBR)	  and	  BEIS	  as	  “unreliable”.	  This	  leads	  Ofwat,	  in	  effect,	  to	  
adopt	  Europe	  Economics’	  house	  view	  of	  RPEs	  –	  i.e.	  projections	  which,	  for	  the	  most	  
part,	  sit	  a	  long	  way	  outside	  of	  current	  consensus	  forecasts	  for	  the	  AMP7	  period.	  

	  
• I	  consider	  that	  these	  deficiencies,	  when	  taken	  together,	  cause	  Ofwat	  to	  reach	  faulty	  

conclusions	  about	  the	  RPEs	  that	  water	  companies	  are	  likely	  to	  encounter	  in	  the	  next	  
seven	  years	  and,	  hence,	  cause	  Ofwat	  to	  make	  insufficient	  allowance	  in	  its	  cost	  assessment	  
for	  future	  industry	  cost	  escalation.	  	  
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• Ofwat’s	  estimate	  of	  the	  historical,	  long-‐term	  rate	  of	  productivity	  growth	  in	  the	  water	  
industry	  is,	  for	  the	  most	  part,	  based	  on	  a	  much	  more	  reliable	  benchmarking	  methodology	  
(subject	  to	  the	  earlier	  point	  about	  the	  RPE/productivity	  pick’n’mix	  error).	  Ofwat’s	  0.6%	  to	  
1.2%	  benchmark	  range	  for	  productivity	  growth	  is	  also	  broadly	  in	  line	  with	  recent	  
regulatory	  precedent.	  
	  

• An	  important	  question	  for	  Ofwat	  in	  PR19,	  and	  for	  economic	  regulators	  more	  generally	  at	  
present,	  is	  whether	  past	  experience	  of	  productivity	  improvement	  offers	  a	  reasonable	  
guide	  to	  the	  future.	  Elsewhere	  in	  the	  economy,	  productivity	  growth	  has	  stalled	  since	  the	  
global	  financial	  crisis,	  and	  the	  likes	  of	  the	  OBR	  and	  the	  Bank	  of	  England	  have	  been	  cutting	  
forecasts	  of	  future	  productivity	  growth	  quite	  markedly.	  	  

Table	  A:	  Bank	  of	  England	  estimates	  of	  annual	  total	  factor	  productivity	  growth	  
	  
	   1998-‐07	   2008-‐10	   2011-‐14	   2015-‐18Q3	   2018Q4-‐22Q1	  

TFP	  growth	   1.0%	   -‐0.6%	   -‐0.1%	   0.2%	   0.3%	  
	  

• The	  water	  industry	  is	  not	  immune	  from	  factors	  that	  are	  affecting	  other	  firms,	  not	  least	  
because	  water	  companies	  contract	  out	  a	  significant	  amount	  of	  their	  expenditure	  to	  
alliances	  and	  supply	  chain	  partners.	  I	  would	  like	  to	  see	  Ofwat	  give	  more	  attention	  in	  the	  
remainder	  of	  PR19	  to	  the	  structural	  break	  that	  seems	  to	  have	  occurred	  in	  2008,	  including	  
by	  considering	  the	  possibility	  that	  it	  might	  be	  necessary	  to	  scale	  back	  expectations	  of	  
productivity	  growth	  in	  line	  with	  the	  lowering	  of	  productivity	  forecasts	  that	  there	  has	  been	  
across	  the	  UK	  economy	  in	  recent	  years.	  
	  

• Ofwat	  also	  needs	  to	  consider	  very	  carefully	  whether	  it	  has	  the	  evidence	  to	  justify	  factoring	  
an	  extra	  amount	  of	  cost	  reduction	  into	  PR19	  base	  expenditure	  allowances	  due	  to	  
regulatory	  innovations	  introduced	  in	  PR14.	  Ofwat	  has	  noticeably	  backed	  off	  from	  the	  very	  
large	  overlay	  that	  it	  tentatively	  suggested	  one	  year	  ago,	  but	  it	  is	  still	  worrying	  reliant	  on	  a	  
simplistic	  and	  subjective	  interpretation	  of	  recent	  experience	  in	  the	  energy	  industry.	  More	  
fundamentally,	  it	  is	  not	  at	  all	  clear	  why	  the	  kinds	  of	  regulatory	  innovation	  that	  Ofwat	  is	  
talking	  about	  –	  totex	  and	  outcome	  regulation	  –	  should	  lead	  to	  reduction	  in	  recurring	  
expenditures;	  rather,	  there	  is	  a	  respectable	  argument	  that	  Ofwat’s	  incentives	  will	  typically	  
lead	  to	  companies	  incurring	  higher	  ongoing	  expenditures	  in	  the	  short	  term	  as	  part	  of	  a	  
drive	  towards	  whole-‐life	  cost	  optimisation.	  	  
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1.	   INTRODUCTION	  	  

This	  paper1	  contains	  a	  review	  of	  Ofwat’s	  approach	  to	  estimating	  AMP7	  RPEs	  and	  frontier	  
productivity	  growth	  (collectively	  “frontier	  shift”).	  It	  is	  intended	  to	  be	  a	  contribution	  to	  the	  water	  
industry’s	  PR19	  periodic	  review	  of	  water	  and	  sewerage	  price	  controls,	  focusing	  especially	  on	  
the	  methodological	  framework	  that	  regulator	  and	  companies	  can	  use	  to	  identify	  and	  estimate	  
the	  rate	  at	  which	  a	  frontier	  company’s	  costs	  might	  be	  expected	  to	  change	  during	  the	  period	  
2017/18	  to	  2024/25.	  

The	  paper	  is	  structured	  into	  five	  main	  parts	  as	  follows:	  

• section	  2	  briefly	  summarises	  the	  key	  points	  that	  Ofwat	  made	  in	  January	  2019	  when	  it	  
published	  its	  initial	  assessment	  of	  companies’	  business	  plans,2	  and	  seeks	  to	  position	  
Ofwat’s	  approach	  in	  relation	  to	  wider	  regulatory	  practice;	  

• section	  3	  identifies	  an	  inconsistency	  as	  regards	  Ofwat’s	  treatment	  of	  RPEs	  and	  its	  
approach	  to	  making	  allowance	  for	  future	  productivity	  growth;	  

• section	  4	  makes	  a	  number	  of	  additional	  observations	  about	  Ofwat’s	  RPE	  analysis;	  
• section	  5	  looks	  in	  more	  detail	  at	  Ofwat’s	  productivity	  growth	  benchmarking;	  and	  
• section	  6	  concludes.	  

2.	   BACKGROUND	  	  

Ofwat’s	  allowances	  for	  the	  base	  expenditure	  (botex)	  that	  water	  companies	  are	  likely	  to	  incur	  in	  
AMP7	  (2020/21	  to	  2024/25)	  are	  being	  built	  piece-‐by-‐piece	  from	  a	  number	  of	  complementary	  
cost	  assessment	  models.	  Much	  of	  the	  evidence	  that	  Ofwat	  is	  assembling	  entails	  identifying	  the	  
prevailing	  level	  of	  efficient	  costs	  during	  the	  period	  2011/12	  to	  2017/18	  and	  then	  rolling	  
forward	  this	  benchmark	  level	  of	  expenditure	  through	  to	  the	  end	  of	  AMP7.	  This	  requires	  
companies	  and	  Ofwat	  to	  think	  carefully	  about	  the	  extent	  to	  which	  the	  industry	  cost	  frontier	  
might	  itself	  move	  during	  the	  next	  few	  years,	  and	  in	  particular	  how	  much:	  

• input	  price	  inflation	  might	  cause	  costs	  to	  increase	  from	  one	  year	  to	  the	  next;	  and	  
• ongoing	  productivity	  growth	  is	  likely	  to	  offset	  such	  cost	  increases.	  

A	  key	  consideration	  in	  this	  analysis	  is	  that	  all	  of	  Ofwat’s	  wholesale	  price	  controls	  will	  
automatically	  index	  in	  line	  with	  out-‐turn	  CPIH	  inflation.	  This	  is	  akin	  to	  a	  very	  rough	  initial	  
estimate	  of,	  and	  allowance	  for,	  the	  aforementioned	  cost	  drivers.	  However,	  it	  is	  highly	  unlikely	  
that	  CPIH	  inflation	  will	  exactly	  match	  the	  particular	  combination	  of	  input	  price	  inflation	  and	  
ongoing	  productivity	  growth	  that	  will	  impact	  on	  companies’	  AMP7	  expenditures.	  Elsewhere	  in	  
the	  economy,	  it	  can	  be	  observed	  that	  the	  costs	  of	  very	  few,	  if	  any,	  goods	  and	  services	  move	  
exactly	  in	  line	  with	  CPIH;	  rather,	  there	  are	  some	  sectors	  of	  the	  economy	  in	  which	  costs/prices	  
tend	  to	  increase	  by	  more	  than	  consumer	  price	  inflation,	  and	  some	  sectors	  in	  which	  costs/prices	  
tend	  to	  increase	  by	  less	  than	  CPIH	  inflation	  (or	  where	  costs/prices	  even	  tend	  to	  fall	  year	  on	  
year).	  This	  is	  illustrated	  in	  the	  chart	  overleaf.	  

	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  This	  paper	  was	  originally	  prepared	  for	  attendees	  of	  First	  Economics’	  Economic	  Regulation	  Forum.	  
2	  Ofwat	  (2019),	  Technical	  appendix	  2:	  securing	  cost	  efficiency.	  
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Figure	  1:	  Annual	  %	  change	  in	  prices	  of	  selected	  goods	  and	  services	  

	  

Note:	  to	  keep	  the	  chart	  readable,	  yet	  still	  illustrate	  the	  point	  I	  am	  trying	  to	  make,	  I	  have	  picked	  out	  just	  six	  
of	  the	  34	  aggregate	  goods	  and	  services	  price	  series	  that	  the	  ONS	  publishes	  as	  part	  of	  its	  CPIH	  data	  set.	  	  

PR19	  is	  not	  the	  first	  review	  in	  which	  companies	  and	  regulator	  have	  had	  to	  determine	  the	  
trajectory	  that	  a	  frontier	  company’s	  costs	  are	  likely	  to	  move	  on.	  Since	  2009,	  there	  have	  been	  
more	  than	  half	  a	  dozen	  price	  reviews	  in	  which	  regulators	  have	  made	  an	  explicit	  allowance	  for	  
frontier	  shift.	  Almost	  all	  of	  these	  calculations	  have	  been	  built	  by	  putting	  numbers	  on	  the	  terms	  
in	  the	  following	  formula:	  

	   	   	   frontier	  shift	  in	  real	  terms	  
	   	  	  	  	  	  	  	  =	   forecast	  nominal	  industry	  input	  price	  inflation	  
	   	  	  	  less	   underlying	  industry	  frontier	  productivity	  growth	  

less	   forecast	  consumer	  price	  inflation	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

or,	  equivalently:	  

	   	   	   frontier	  shift	  in	  real	  terms	  
	   	  	  	  	  	  	  	  =	   forecast	  RPEs	  
	   	  	  	  less	   underlying	  industry	  frontier	  productivity	  growth	   	   	   	   	  (1)	  
	  
Specific	  assumptions	  made	  by	  different	  regulators	  are	  summarised	  in	  table	  1.	  
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Table	  1:	  Assumptions	  made	  by	  regulators	  about	  frontier	  shift	  

Regulator/review	   RPEs	   Productivity	  
growth	  

Frontier	  shift	  

CC,	  Bristol	  Water,	  2010	   RPI	  +	  0.65%	   0.9%	   RPI	  –	  0.25%	  

Ofgem,	  RIIO-‐GD1/T1,	  2012	   RPI	  +	  0.2%	  to	  +	  0.8%	   0.7%	  to	  1.0%	   RPI	  -‐	  0.7%	  to	  +	  0.1%	  

CC,	  Northern	  Ireland	  Electricity,	  2014	   RPI	  –	  1.5%	  to	  +	  0.8%	   1.0%	   RPI	  –	  2.5%	  to	  –	  0.2%	  

Ofgem,	  RIIO-‐ED1,	  2014	  	   RPI	  –	  1.4%	  to	  +	  0.6%	   0.7%	  to	  1.1%	   RPI	  –	  2.3%	  to	  –	  0.3%	  

Utility	  Regulator,	  NI	  Water,	  2014	   RPI	  +	  0.1%	  to	  +	  0.9%	   0.6%	  to	  0.9%	   RPI	  –	  0.5%	  to	  –	  0.1%	  

CMA,	  Bristol	  Water,	  2015	   RPI	  +	  0.5%	   1.0%	   RPI	  –	  0.5%	  

Utility	  Regulator,	  GD17,	  2016	  	   RPI	  +	  0%	  to	  +	  1.0%	   1.0%	   RPI	  –	  1.0%	  to	  +	  0%	  

Ofwat,	  PR19,	  2019	  (consultation	  
range)	  

CPIH	  +	  0%	   1.5%	   CPIH	  –	  1.5%	  

Source:	  regulators’	  documents.	  	  
Note:	  the	  ranges	  in	  the	  table	  come	  from	  different	  calculations	  for	  different	  years	  and/or	  from	  separate	  
calculations	  for	  opex	  and	  capex.	  

Ofwat’s	  initial	  estimate	  of	  AMP7	  frontier	  shift	  was	  unveiled	  on	  31	  January	  2019,	  and	  is	  a	  
noticeably	  different	  take	  in	  comparison	  to	  the	  other	  entries	  in	  table	  1.	  First,	  the	  headline	  
frontier	  shift	  estimate	  of	  CPIH	  –	  1.5%	  stands	  well	  below	  the	  medium-‐term	  rates	  of	  frontier	  shift	  
that	  regulators	  in	  the	  electricity,	  gas	  and	  water	  sectors	  have	  previously	  factored	  into	  price	  
controls.	  (NB:	  the	  low-‐end	  estimates	  in	  table	  1	  are	  typically	  for	  a	  single	  year	  only.)	  Second,	  the	  
methodology	  that	  Ofwat	  used	  to	  derive	  its	  CPIH	  –	  1.5%	  was	  atypical	  in	  a	  number	  of	  respects.	  
Most	  notably,	  where	  recently	  it	  has	  become	  standard	  regulatory	  practice	  to	  estimate	  forecast	  
nominal	  input	  price	  inflation	  less	  productivity	  growth	  less	  forecast	  consumer	  price	  inflation	  
directly	  (see	  equation	  1	  and	  table	  1	  above),	  Ofwat	  took	  a	  different	  approach	  in	  which	  it	  laid	  out	  
a	  number	  of	  tests	  that	  companies	  would	  have	  to	  pass	  before	  it	  could	  consider	  making	  any	  
allowance	  for	  RPEs.	  

Figure	  2:	  Ofwat’s	  PR19	  approach	  to	  RPEs	  and	  productivity	  growth	  

RPEs	   Productivity	  growth	  

Q1:	  Is	  an	  input	  cost	  category	  a	  material	   Q5:	  At	  what	  rate	  will	  leading	  companies	  be	  able	  
part	  of	  a	  company’s	  expenditure	  (i.e.	  >10%	   to	  go	  on	  improving	  productivity?	  
of	  totex)?	  

Q2:	  Is	  there	  reason	  to	  think	  that	  input	  price	  	  
increases	  will	  not	  be	  ‘captured’	  by	  CPIH	  	  
indexation?	  

Q3:	  Will	  RPEs	  be	  significantly	  different	  from	  	  
zero?	  

Q4:	  Is	  a	  company’s	  exposure	  to	  input	  price	  	  
inflation	  something	  that	  management	  cannot	  	  
control?	  
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Ofwat’s	  initial	  assessment	  was	  that	  there	  is	  no	  category	  of	  wholesale	  input	  costs	  for	  which	  it	  can	  
answer	  all	  of	  questions	  1,	  2,	  3	  and	  4	  in	  the	  affirmative.	  In	  particular,	  it	  found	  that	  no	  input	  cost	  
passes	  tests	  2	  and	  3.	  This	  led	  Ofwat	  to	  conclude	  that	  it	  does	  not	  need	  to	  make	  any	  allowance	  for	  
RPEs	  when	  it	  sets	  PR19	  price	  controls.	  Ofwat	  did,	  however,	  determine	  that	  the	  sector’s	  leading	  
companies	  ought	  to	  be	  capable	  of	  making	  productivity	  improvements	  worth	  1.5%	  per	  annum,	  
and,	  hence,	  that	  frontier	  companies	  are	  capable	  of	  holding	  increases	  in	  botex	  to	  a	  net	  CPIH	  –	  
1.5%	  per	  annum	  over	  the	  remainder	  of	  AMP6	  and	  the	  whole	  of	  AMP7.	  	  

It	  is	  not	  my	  intention	  in	  this	  paper	  to	  question	  this	  estimate	  directly	  or	  to	  table	  my	  own,	  
alternative	  estimate	  of	  frontier	  shift.	  Rather,	  it	  is	  principally	  the	  novel	  nature	  of	  Ofwat’s	  
methodology	  that	  I	  wish	  to	  focus	  on.	  14	  of	  the	  17	  companies	  will	  be	  submitting	  revised	  business	  
plans	  to	  Ofwat	  on	  1	  April	  and	  it	  is	  for	  the	  individual	  companies	  to	  come	  to	  their	  own	  views	  
about	  numbers.	  I	  do	  think	  it	  is	  important,	  however,	  that	  Ofwat	  has	  a	  comprehensive	  and	  reliable	  
analytical	  framework	  with	  which	  to	  assess	  the	  reasonableness	  of	  the	  forecasts	  it	  receives,	  and	  
that	  its	  draft	  determination	  and	  final	  determination	  allowances	  for	  frontier	  shift	  are	  neither	  
biased	  up	  nor	  down.	  

In	  the	  remainder	  of	  this	  paper,	  I	  first	  consider	  the	  coherence	  of	  Ofwat’s	  overall	  approach	  to	  
RPEs	  and	  productivity	  growth.	  I	  then	  look	  in	  more	  detail	  at	  the	  line-‐by-‐line	  RPE	  and	  
productivity	  growth	  calculations.	  

3.	   COHERENCE	  OF	  METHODOLOGY	  

The	  stand-‐out	  feature	  of	  Ofwat’s	  PR19	  approach	  to	  frontier	  shift	  is	  the	  different	  thought	  
processes	  that	  Ofwat	  is	  applying	  in	  the	  case	  of	  RPEs	  and	  productivity	  growth.	  As	  set	  out	  in	  figure	  
2,	  Ofwat	  is	  saying	  in	  the	  case	  of	  RPEs	  that	  there	  has	  to	  be	  a	  compelling	  case	  in	  order	  for	  Ofwat	  to	  
make	  an	  allowance	  for	  above-‐	  or	  below-‐CPIH	  cost	  escalation,	  in	  accordance	  with	  its	  four	  tests.	  
But	  in	  the	  case	  of	  productivity	  growth,	  Ofwat	  is	  happy	  to	  proceed	  straight	  to	  an	  unconditional	  
assessment	  of	  the	  scope	  for	  companies	  to	  reduce	  costs	  year-‐on-‐year	  via	  efficiency	  
improvements.	  	  

I	  offer	  the	  following	  observations	  about	  this.	  

3.1	   Does	  CPIH	  capture	  input	  price	  inflation	  and	  productivity	  growth?	  

Looking	  at	  Ofwat’s	  RPE	  tests,	  my	  eye	  is	  immediately	  drawn	  to	  the	  critical	  importance	  that	  
criterion	  2	  takes	  on	  in	  Ofwat’s	  framework	  of	  analysis.	  Ofwat’s	  consultant,	  Europe	  Economics,	  in	  
a	  report	  that	  Ofwat	  published	  alongside	  its	  January	  2019	  initial	  assessment	  of	  plans,	  explains	  
the	  logic	  behind	  this	  test	  in	  the	  following	  terms:3	  

…	  if	  the	  share	  of	  a	  cost	  item	  in	  totex	  is	  similar	  to	  the	  share	  of	  that	  cost	  item	  in	  CPIH,	  then	  
CPIH	  indexation	  should	  already	  be	  capturing	  well	  the	  evolution	  of	  that	  cost	  item	  in	  company	  
costs	  …	  A	  cost	  item	  fails	  against	  this	  criterion	  if	  there	  is	  no	  conclusive	  evidence	  that	  CPIH	  
fails	  to	  adequately	  capture	  the	  input	  price.	  

I	  consider	  the	  workability	  (or	  otherwise)	  of	  this	  test	  in	  section	  3.2.	  But	  at	  the	  very	  outset	  it	  is	  
important	  to	  emphasise	  that	  if	  Ofwat	  wishes	  to	  approach	  RPEs	  in	  this	  way,	  it	  also	  has	  to	  
approach	  productivity	  growth	  with	  the	  same	  mindset.	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3	  Europe	  Economics	  (2019),	  Frontier	  shift	  and	  real	  price	  effects.	  
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CPIH	  is	  an	  index	  that	  tracks	  the	  price	  of	  a	  basket	  of	  goods	  and	  services	  bought	  by	  UK	  
households.	  Individual	  prices	  can	  fluctuate	  for	  a	  variety	  of	  reasons,	  but	  two	  of	  the	  key	  drivers	  of	  
product	  prices	  increases	  and	  price	  reductions	  will	  be	  (a)	  changes	  in	  the	  costs	  of	  the	  inputs	  that	  
firms	  use,	  and	  (b)	  the	  scale	  of	  any	  unit	  cost	  reductions	  resulting	  from	  productivity	  
improvements.	  As	  a	  rough	  approximation,	  over	  a	  period	  of	  several	  years,	  it	  is	  not	  unreasonable	  
to	  think	  of	  CPIH	  inflation	  as	  an	  indicator	  of	  the	  average	  rate	  of	  input	  price	  inflation	  affecting	  the	  
firms	  that	  supply	  goods	  and	  services	  to	  UK	  households	  less	  the	  average	  rate	  of	  productivity	  
growth	  that	  such	  firms	  are	  able	  to	  achieve,	  i.e.:	  

	   	   	   CPIH	  inflation	  	   	  
	   	  	  	  	  	  	  	  	  ≈	   average	  input	  price	  inflation 

	   	   less	   average	  productivity	  growth	   	   	   	   	   	   	   (2)	  

Ofwat’s	  criterion	  2	  starts	  from	  the	  premise	  that	  in-‐period	  CPIH	  indexation	  is	  akin,	  in	  part,	  to	  in-‐
period	  input	  price	  indexation.	  But	  Ofwat	  then	  fails	  to	  acknowledge	  that	  if	  CPIH	  indexation	  
compensates	  water	  companies	  for	  an	  average	  rate	  of	  labour,	  materials,	  etc.	  input	  price	  inflation,	  
it	  also	  challenges	  water	  companies	  to	  match	  the	  average	  rate	  of	  productivity	  growth	  that	  is	  
being	  achieved	  by	  the	  companies	  that	  supply	  goods	  and	  services	  to	  households.	  

The	  consequences	  that	  this	  omission	  has	  can	  be	  seen	  can	  be	  seen	  clearly	  if	  we	  substitute	  the	  
relationship	  between	  CPIH	  inflation,	  input	  price	  inflation	  and	  productivity	  growth	  from	  
equation	  2	  into	  the	  earlier	  equation	  1,	  i.e.:	  

	   	   	   frontier	  shift	  in	  real	  terms	  

	   	  	  	  	  	  	  	  =	   forecast	  nominal	  industry	  input	  price	  inflation	  
	   	  	  	  less	   underlying	  industry	  frontier	  productivity	  growth	  
	   	  	  	  less	   forecast	  consumer	  price	  inflation	  

	   	  	  	  	  	  	  =	   forecast	  nominal	  industry	  input	  price	  inflation	  –	  average	  input	  price	  inflation	  
	   	  	  	  less	   underlying	  industry	  productivity	  growth	  –	  average	  industry	  productivity	  growth	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  (3)	  

This	  expression	  says	  that	  scale	  and	  direction	  of	  the	  PR19	  CPIH	  ±	  z%	  roll	  forward	  of	  efficient	  
industry	  costs	  can	  be	  calibrated	  by	  reference	  to	  the	  extent	  to	  which	  water	  industry	  input	  price	  
inflation	  exceeds	  or	  falls	  short	  of	  the	  average	  rate	  of	  input	  price	  inflation	  feeding	  into	  the	  prices	  
of	  the	  goods	  and	  services	  in	  the	  CPIH	  basket	  and	  the	  extent	  to	  which	  water	  industry	  
productivity	  growth	  exceeds	  or	  falls	  short	  of	  average	  productivity	  growth.	  Europe	  Economics	  
and	  Ofwat	  seize	  upon	  the	  first	  of	  these	  things	  when	  they	  observe	  that	  CPIH	  inflation	  might	  
‘capture’	  industry	  input	  price	  inflation.	  But	  they	  do	  not	  go	  on	  to	  recognise	  that	  there	  is	  a	  
corollary	  for	  productivity	  improvement	  –	  i.e.	  that	  CPIH	  indexation	  might	  also	  ‘capture’	  industry	  
productivity	  growth.	  

Ofwat	  ought	  to	  recall	  this	  point	  was	  given	  some	  prominence	  in	  the	  work	  that	  it	  carried	  out	  at	  
previous	  periodic	  reviews,	  as	  set	  out	  in	  the	  box	  overleaf.	  
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Box	  1	  

During	  PR99	  and	  PR04,	  Ofwat,	  advised	  by	  Europe	  Economics,	  viewed	  real	  terms	  frontier	  shift	  
via	  a	  comparative	  lens.	  That	  is	  to	  say	  that	  it	  allowed	  for	  RPEs	  only	  to	  the	  extent	  that	  it	  
considered	  that	  the	  input	  mix	  in	  a	  typical	  water	  and	  sewerage	  company	  was	  different	  from	  the	  
input	  mix	  in	  the	  economy	  as	  a	  whole.	  Similarly,	  Ofwat	  allowed	  for	  productivity	  growth	  only	  to	  
the	  extent	  that	  it	  considered	  that	  the	  underlying	  pace	  of	  productivity	  growth	  in	  the	  sector	  
exceeded	  the	  rate	  of	  productivity	  growth	  in	  the	  rest	  of	  the	  economy.	  

A	  Europe	  Economics	  report	  from	  2003	  highlights	  the	  point	  very	  explicitly	  4	  

	   …	  if	  the	  trends	  in	  input	  prices	  in	  the	  water	  and	  sewerage	  industries	  reflect	  the	  input	  price	  	  
	   trend	  in	  the	  economy	  as	  a	  whole,	  the	  water	  and	  sewerage	  industries	  will	  be	  able	  to	  achieve	  
	   real	  cost	  reductions	  (measured	  against	  the	  RPI)	  to	  the	  extent	  that	  they	  can	  improve	  TFP	  	  
	   faster	  than	  the	  economy	  as	  a	  whole.	  

(NB:	  the	  reference	  to	  RPI	  reflects	  Ofwat’s	  use	  of	  RPI	  as	  its	  preferred	  inflation	  metric	  at	  that	  
time.)	  
	  

	  

Despite	  using	  the	  same	  consultants	  that	  helped	  Ofwat	  develop	  the	  PR99/PR04	  framework,	  
Ofwat	  is	  not	  re-‐using	  its	  old	  methodology	  in	  PR19.	  But	  neither	  is	  it	  moving	  to	  the	  more	  modern	  
methodology	  that	  the	  likes	  of	  the	  CMA,	  CAA,	  Ofgem	  and	  the	  NI	  Utility	  Regulator	  have	  used	  in	  
their	  recent	  periodic	  reviews,	  involving	  stand-‐alone	  calculations	  of	  nominal	  input	  price	  
inflation,	  industry	  productivity	  growth	  and	  forecast	  consumer	  price	  inflation	  (i.e.	  equation	  1).	  
Instead,	  Ofwat	  has	  alighted	  on	  a	  sort	  of	  pick’n’mix	  approach	  in	  which	  it	  looks	  at	  RPEs	  in	  the	  old,	  
comparative	  equation	  3	  way	  and	  then	  considers	  ongoing	  productivity	  growth	  in	  absolute	  
equation	  1	  terms.	  

The	  obvious	  problem	  with	  this	  contradictory	  and	  inconsistent	  approach	  is	  that	  it	  will	  give	  Ofwat	  
an	  inadmissible	  estimate	  of	  overall	  frontier	  shift.	  

3.2	   Should	  Ofwat	  approach	  PR19	  frontier	  shift	  in	  comparative	  or	  absolute	  terms?	  

If	  Ofwat	  is	  willing	  to	  accept	  this	  uncontroversial	  statement,	  it	  will	  need	  to	  decide	  whether	  to	  
reassemble	  its	  analysis	  in	  either	  the	  framework	  provided	  by	  equation	  1	  or	  the	  framework	  of	  
equation	  3.	  My	  strong	  advice	  is	  that	  it	  should	  opt	  for	  the	  former.	  	  

I	  am	  not	  aware	  of	  any	  price	  review	  that	  has	  taken	  place	  in	  the	  UK	  in	  the	  last	  ten	  years	  in	  which	  a	  
regulator	  has	  deemed	  it	  appropriate	  to	  use	  the	  comparative	  approach	  set	  out	  in	  equation	  3.	  The	  
principal	  reason	  for	  this	  is	  that	  no	  one	  can	  say	  for	  sure	  what	  average	  rate	  of	  input	  price	  inflation	  
or	  what	  average	  rate	  of	  productivity	  improvement	  feed	  into	  CPIH	  inflation.	  It	  used	  to	  be	  that	  
regulators	  and	  their	  consultants	  would	  try	  to	  reference	  average	  UK	  economy	  input	  price	  
inflation	  rates	  and	  average	  UK	  economy	  productivity	  growth,	  respectively,	  until	  a	  number	  of	  us	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4	  Europe	  Economics	  (2003),	  Scope	  for	  efficiency	  improvement	  in	  the	  water	  and	  sewerage	  industries:	  final	  
report,	  available	  at:	  
https://webarchive.nationalarchives.gov.uk/20100514023213/http://www.ofwat.gov.uk/legacy/aptrix
/ofwat/publish.nsf/Content/efficiency_report.html	  	  
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pointed	  out	  that	  many	  of	  the	  goods	  that	  appear	  in	  the	  CPIH	  basket	  are	  nowadays	  manufactured	  
overseas.	  This	  means	  that	  the	  averages	  feeding	  into	  CPIH	  inflation	  are	  not	  UK	  economy	  averages	  
but	  are	  partly	  a	  function	  of	  domestic	  input	  price	  inflation	  and	  domestic	  productivity	  growth	  and	  
partly	  a	  function	  of	  input	  price	  inflation	  and	  productivity	  growth	  in	  overseas	  economies	  –	  the	  
average	  values	  of	  which	  I	  do	  not	  think	  anyone	  could	  hope	  to	  pinpoint	  with	  any	  accuracy.	  

Ofwat	  will	  recall	  that	  its	  PR09	  consultant,	  Reckon,	  endorsed	  criticisms	  of	  the	  comparative	  
equation	  3	  approach	  in	  a	  report	  a	  decade	  ago:5	  

At	  best,	  this	  approach	  seems	  unnecessarily	  complicated;	  at	  worst,	  the	  forecasts	  of	  future	  cost	  
reductions	  will	  be	  based	  on	  unjustified	  assumptions	  …	  

Given	  the	  unknowns	  in	  any	  comparative	  exercise,	  the	  framework	  that	  equation	  1	  provides	  is	  far	  
more	  straight-‐forward	  for	  everyone	  to	  analyse	  frontier	  shift	  with.	  A	  regulator	  and/or	  a	  company	  
only	  needs	  to	  assemble	  their	  best	  current	  estimates	  of	  the	  rate	  at	  which	  input	  costs	  like	  wages,	  
materials	  prices,	  electricity	  purchase	  costs	  etc.	  will	  increase	  or	  decrease	  over	  the	  AMP7	  period.	  
It	  can	  then	  combine	  these	  input	  price	  forecasts	  with	  the	  kind	  of	  productivity	  growth	  assumption	  
that	  Ofwat	  has	  already	  been	  assembling	  in	  its	  PR19	  work.	  Placed	  together,	  these	  two	  
parameters	  will	  give	  a	  sense	  of	  the	  nominal	  cost	  escalation	  that	  a	  frontier	  company	  is	  likely	  to	  
experience	  in	  the	  coming	  years,	  which	  can	  be	  translated	  into	  a	  real	  terms	  equivalent,	  if	  desired,	  
by	  deducting	  a	  forecast	  of	  CPIH	  inflation.	  

The	  likes	  of	  the	  Competition	  Commission,	  the	  Competition	  &	  Markets	  Authority,	  Ofgem	  and	  the	  
NI	  Utility	  Regulator	  have	  all	  been	  comfortable	  using	  this	  approach	  in	  recent	  periodic	  reviews,	  as	  
have	  the	  companies	  that	  they	  regulate.	  I	  can	  see	  absolutely	  no	  reason	  why	  Ofwat	  should	  not	  be	  
using	  the	  same	  approach	  in	  PR19.	  

4.	   OTHER	  OBSERVATIONS:	  REAL	  PRICE	  EFFECTS	  

The	  other	  three	  limbs	  in	  Ofwat’s	  RPE	  tests	  are	  that:	  

• a	  cost	  item	  must	  be	  material;	  
• there	  must	  be	  a	  discernible	  wedge	  between	  input	  price	  inflation	  and	  CPIH	  inflation	  (or	  the	  

wedge	  must	  be	  highly	  volatile);	  and	  
• the	  wedge	  must	  be	  outside	  management	  control.	  

I	  now	  consider	  each	  of	  these	  points	  in	  turn.	  

4.1	   Materiality	  test	  

Ofwat’s	  materiality	  test	  requires	  that	  a	  cost	  item	  must	  represent	  more	  than	  10%	  of	  wholesale	  
totex	  (i.e	  circa	  £900m	  per	  annum)	  in	  order	  to	  warrant	  any	  regulatory	  consideration.	  As	  a	  
consequence	  of	  this	  criterion,	  Ofwat	  deems	  that	  only	  two	  cost	  items	  –	  labour	  costs	  and	  
materials,	  plant	  and	  equipment	  costs	  –	  are	  eligible	  for	  above-‐	  or	  below-‐CPIH	  allowances.	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5	  Reckon	  (2008),	  PR09	  scope	  for	  efficiency	  studies,	  available	  at:	  
https://webarchive.nationalarchives.gov.uk/20150604082240/http://www.ofwat.gov.uk/publications/
commissioned/rpt_com_scopeefficiencyreckon.pdf	  	  
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Table	  2	  shows	  that,	  by	  Ofwat’s	  calculations,	  labour	  and	  materials,	  plant	  and	  equipment	  costs	  
constitute	  approximately	  55%	  of	  wholesale	  expenditure.	  This	  means	  that	  Ofwat	  is	  unwilling	  to	  
consider	  provision	  for	  RPEs	  in	  respect	  of	  almost	  half	  of	  water	  companies’	  input	  costs.	  	  

Table	  2:	  Input	  costs	  considered	  eligible	  for	  an	  RPE	  allowance	  	  

Input	  category	   Percentage	  of	  totex	  

Labour	  
Energy	  
Chemicals	  
Materials,	  plant	  and	  equipment	  
Other	  

35%	  
8%	  
2%	  
20%	  

not	  stated	  

Total	   55%	  
	  

In	  other	  price	  reviews,	  it	  is	  not	  uncommon	  to	  see	  regulators	  focus	  mainly	  on	  major	  cost	  items.	  
But	  in	  this	  case,	  it	  feels	  like	  Ofwat	  is	  narrowing	  its	  field	  of	  vision	  far	  too	  much.	  As	  evidence	  of	  
this,	  I	  note	  that:	  

• in	  its	  2010	  and	  2015	  Bristol	  Water	  determinations,	  the	  CC/CMA	  considered	  six	  categories	  
of	  wholesale	  opex	  input	  price	  inflation,	  leaving	  it	  with	  a	  residual	  ‘other’	  amount	  of	  only	  6-‐
12%	  of	  totex;6	  

• in	  its	  2014	  price	  control	  for	  NI	  Water,	  the	  NI	  Utility	  Regulator	  had	  ten	  totex	  input	  cost	  
categories,	  leaving	  an	  ‘other’	  amount	  of	  only	  5%;7	  and	  

• in	  its	  2014	  decision	  for	  NIE	  –	  as	  an	  example	  of	  practice	  in	  another	  industry	  –	  the	  CC	  
considered	  four	  input	  types	  and	  had	  an	  ‘other’	  basket	  of	  11-‐15%	  of	  totex.8	  

In	  these	  other	  price	  reviews,	  the	  regulators	  were	  therefore	  able	  to	  obtain	  a	  much	  more	  
comprehensive	  picture	  of	  aggregate	  input	  price	  inflation.	  I	  think	  that	  Ofwat	  should	  be	  seeking	  to	  
compile	  a	  similarly	  thorough	  assessment	  in	  PR19.	  For	  example,	  Ofwat	  could,	  without	  much	  
difficulty:	  

• discard	  Europe	  Economics’	  arbitrary	  10%	  cut-‐off	  line	  and	  admit	  analysis	  of	  all	  separately	  
identifiable	  input	  cost	  categories;	  and	  

• dig	  deeper	  into	  what	  at	  the	  moment	  feels	  like	  an	  over-‐sized	  bucket	  of	  ‘other’	  costs	  with	  a	  
view	  to	  ascertaining	  if	  this	  expenditure	  can	  be	  further	  broken	  down	  into	  meaningful	  cost	  
categories	  or	  is	  otherwise	  allocatable	  to	  labour,	  materials	  etc.	  input	  types.	  

Once	  armed	  with	  an	  understanding	  of	  the	  input	  price	  inflation	  driving,	  say,	  80-‐90%	  of	  
expenditure,	  Ofwat	  will	  be	  able	  to	  make	  more	  robust	  conclusions	  about	  future	  cost	  escalation.	  
This	  will	  be	  essential	  if	  Ofwat	  accepts	  the	  recommendations	  in	  section	  3	  and	  proceeds	  to	  make	  a	  
stand-‐alone	  RPE	  allowance.	  But	  I	  also	  note,	  as	  an	  aside,	  that	  it	  would	  also	  be	  vital	  if	  Ofwat	  were	  
to	  continue	  with	  its	  comparative	  approach.	  (As	  things	  stand,	  Ofwat	  has	  satisfied	  itself	  that	  there	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6	  CC	  (2010),	  Bristol	  Water	  plc,	  appendix	  K;	  and	  CMA	  (2015),	  Bristol	  Water	  plc.	  
7	  Utility	  Regulator	  (2014),	  Water	  and	  sewerage	  services	  price	  control	  2015-‐21:	  final	  determination,	  
annexes	  O	  and	  S,	  available	  at:	  https://www.uregni.gov.uk/publications/pc15-‐final-‐determination	  	  
8	  CC	  (2014),	  Northern	  Ireland	  Electricity	  Limited,	  appendix	  11.1,	  available	  at:	  
https://assets.publishing.service.gov.uk/media/534cd4b4ed915d630e000041/appendices-‐glossary.pdf	  	  
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is	  a	  reasonable	  mapping	  between	  55-‐65%	  or	  so	  of	  companies’	  input	  costs	  and	  55-‐65%	  or	  so	  of	  
CPIH.	  But	  it	  cannot	  conclude	  its	  analysis	  of	  RPEs	  without	  having	  some	  confidence	  that	  the	  other	  
35-‐45%	  of	  water	  industry	  input	  costs	  also	  map	  reasonably	  well	  to	  the	  remaining	  35-‐45%	  of	  
CPIH	  (which	  likely	  includes	  CPIH	  basket	  items	  like	  agriculture	  products,	  goods	  manufactured	  in	  
less-‐developed	  countries	  and	  housing	  costs,	  many	  of	  which	  will	  not	  match	  up	  readily	  to	  water	  
industry	  cost	  categories).)	  

4.2	   Use	  of	  independent	  forecasts	  

Arguably	  the	  most	  eye-‐catching	  aspect	  of	  Europe	  Economics’,	  and,	  by	  implication,	  Ofwat’s	  
approach	  to	  RPEs	  is	  the	  consultant’s	  out-‐of-‐hand	  dismissal	  of	  the	  OBR’s	  and	  BEIS’	  forecasts	  of	  
real	  wage	  inflation	  and	  electricity	  prices,	  respectively.	  

At	  the	  time	  of	  writing,	  the	  OBR	  and	  BEIS	  each	  have	  central	  forecasts	  in	  which	  wages	  and	  
electricity	  prices	  escalate	  on	  a	  path	  that	  differs	  from	  forecast	  CPIH	  inflation.	  I	  would	  have	  
thought	  it	  natural	  and	  obvious	  that	  an	  economic	  regulator	  like	  Ofwat	  should	  factor	  these	  
independent	  forecasts	  into	  its	  AMP7	  cost	  projections.	  	  

Europe	  Economics,	  though,	  advises	  against	  this.	  Its	  reasons	  for	  not	  using	  the	  OBR	  and	  BEIS	  
projections	  is	  “the	  lack	  of	  reliability”	  of	  previous	  OBR	  and	  BEIS	  forecasts”9.	  This	  is	  a	  very	  odd	  
position	  to	  take.	  The	  last	  ten	  years	  have	  been	  a	  very	  challenging	  period	  for	  all	  economic	  
forecasters,	  and	  it	  is	  undoubtedly	  the	  case	  that	  many	  previous	  forecasts	  turned	  out	  to	  be	  wrong.	  
However,	  it	  is	  a	  very	  big	  leap	  to	  say	  that	  the	  latest	  OBR	  and	  government	  forecasts	  should	  now	  
simply	  be	  ignored.	  This	  is	  a	  particularly	  worrying	  position	  to	  take	  when	  Europe	  Economics	  
separately	  acknowledges	  that	  OBR	  and	  BEIS	  projections	  are	  ‘in	  the	  pack’	  with	  other	  economic	  
forecasts	  –	  essentially,	  Europe	  Economics	  is	  advising	  Ofwat	  not	  only	  to	  disregard	  two	  highly	  
regarded	  forecasts,	  but	  also	  to	  pay	  no	  attention	  to	  expert	  opinion	  more	  generally.	  

The	  folly	  in	  this	  position	  becomes	  even	  more	  clear	  one	  recognises	  that	  Europe	  Economics	  
actually	  wants	  Ofwat	  to	  supplant	  consensus	  forecasts	  with	  Europe	  Economics’	  own	  house	  take	  
on	  input	  prices	  –	  i.e.	  that	  all	  types	  of	  input	  price	  can	  reasonably	  be	  assumed	  to	  move	  in	  line	  with	  
CPIH	  inflation.	  I	  would	  have	  hoped	  that	  Ofwat	  would	  have	  been	  able	  to	  see	  that	  this	  is	  an	  
extreme	  position.	  It	  means,	  for	  example,	  that	  Ofwat	  is	  assuming	  that	  a	  typical	  UK	  household	  is	  
not	  going	  to	  see	  any	  real	  wage	  growth	  and	  accompanying	  improvement	  in	  living	  standards	  over	  
a	  seven-‐year	  period,	  having	  already	  suffered	  an	  unprecedented	  loss	  of	  purchasing	  power	  over	  
the	  ten	  years	  since	  the	  global	  financial	  crisis.	  This	  is	  not	  an	  inadmissible	  prediction,	  but	  it	  sits	  
well	  outside	  of	  mainstream	  thinking	  and	  ought,	  at	  the	  very	  least,	  to	  have	  been	  acknowledged	  
and	  defended	  as	  such	  by	  Ofwat	  in	  its	  own	  document.	  

4.3	   Management	  control	  

The	  final	  criterion	  on	  Europe	  Economics’/Ofwat’s	  RPEs	  list	  requires	  Ofwat	  to	  be	  satisfied	  that	  
exposure	  to	  input	  price	  pressures	  is	  not	  something	  that	  management	  can	  control.	  On	  the	  face	  of	  
it,	  this	  is	  a	  reasonable	  test	  to	  apply,	  but	  the	  particular	  way	  in	  Europe	  Economics	  interprets	  
‘controllability’	  is	  not	  very	  intuitive.	  

At	  various	  points,	  Europe	  Economics	  points	  out	  that	  companies	  can:	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9	  Europe	  Economics	  report	  p.24	  and	  p.30.	  
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• control	  labour	  and	  materials	  costs	  by	  tying	  staff	  and	  contractors	  into	  long-‐term	  contracts;	  
• hedge	  against	  future	  volatility	  in	  energy	  prices;	  and	  
• substitute	  from	  expensive	  inputs	  to	  cheaper	  alternatives.	  

In	  all	  of	  these	  cases,	  I	  think	  that	  Europe	  Economics	  is	  conflating	  the	  question	  of	  whether	  firms	  
can	  take	  steps	  to	  manage	  input	  price	  pressures	  with	  the	  question	  of	  whether	  firms	  can	  take	  
steps	  to	  avoid	  input	  price	  increases	  entirely.	  It	  may	  well	  be	  that	  long-‐term	  contracts,	  hedging	  
and	  input	  substitution	  constitute	  sensible	  management	  action	  in	  the	  face	  of	  input	  inflation	  risks,	  
but	  it	  is	  not	  at	  all	  clear	  that	  they	  enable	  companies	  to	  side-‐step	  cost	  increases	  for	  a	  full	  seven-‐
year	  period.	  	  I	  would	  have	  thought	  it	  likely	  that	  long-‐term	  contracts,	  for	  example,	  would	  entail	  
factoring	  upfront	  a	  basic	  level	  of	  cost	  escalation	  into	  future	  wages,	  electricity	  purchases	  costs	  
and	  supply	  chain	  prices.	  A	  firm	  might	  be	  able	  to	  protect	  itself	  to	  some	  degree	  against	  future	  
input	  price	  volatility	  via	  such	  contracts	  but	  it	  is	  highly	  unlikely	  that	  it	  will	  be	  able	  to	  persuade	  
the	  people	  and	  businesses	  it	  contracts	  with	  to	  go	  on	  supplying	  inputs	  to	  it	  at	  2017/18	  prices	  all	  
the	  way	  to	  through	  to	  2024/25.	  

As	  such,	  I	  do	  not	  find	  Europe	  Economics’	  fourth	  criterion	  adds	  a	  great	  deal	  to	  the	  discussion.	  	  

5.	   OTHER	  OBSERVATIONS:	  PRODUCTIVITY	  GROWTH	  

Ofwat’s	  allowance	  for	  productivity	  growth	  comprises:	  

• a	  long-‐term,	  underlying	  water	  and	  sewerage	  industry	  productivity	  growth	  trend;	  and	  
• a	  short-‐term	  boost	  to	  productivity	  growth	  in	  AMP6	  and	  AMP7	  arising	  from	  Ofwat’s	  PR14	  

switch	  towards	  totex	  and	  outcome	  regulation.	  

5.1	   The	  water	  industry’s	  underlying	  productivity	  growth	  potential	  

Ofwat’s	  and	  Europe	  Economics’	  analysis	  of	  the	  natural,	  long-‐term	  rate	  of	  productivity	  growth	  in	  
the	  water	  industry	  sits	  much	  more	  consistently	  with	  analysis	  carried	  out	  by	  regulators	  in	  other	  
sectors.	  Europe	  Economics’	  conclusions	  –	  i.e.	  that	  companies	  might	  be	  able	  to	  increase	  
productivity	  by	  between	  0.6%	  and	  1.2%	  per	  annum	  –	  are	  also	  broadly	  in	  line	  with	  the	  
conclusions	  reached	  in	  other	  periodic	  reviews,	  as	  set	  out	  in	  table	  3.	  

Table	  3:	  Assumptions	  made	  by	  regulators	  about	  rates	  of	  annual	  frontier	  productivity	  growth	  

	   Opex	   Capex	  

CC,	  Bristol	  Water,	  2010	   0.9%	   -‐	  

Ofgem,	  RIIO-‐GD1/T1,	  2012	   1.0%	   0.7%	  

CC,	  Northern	  Ireland	  Electricity,	  2014	   1.0%	   1.0%	  

Ofgem,	  RIIO-‐ED1,	  2014	  	   1.0%	   0.7%	  to	  1.1%	  

Utility	  Regulator,	  NI	  Water,	  2014	   0.9%	   0.6%	  

CMA,	  Bristol	  Water,	  2015	   1.0%	   -‐	  

Utility	  Regulator,	  GD17,	  2016	  	   1.0%	   1.0%	  

Ofwat,	  PR19,	  2019	  (current	  consultation	  range)	   0.6%	  to	  1.2%	  
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The	  one	  departure	  that	  I	  can	  see	  from	  standard	  regulatory	  practice	  is	  Europe	  Economics’	  
remark	  that	  in	  calculating	  the	  upper	  bound	  of	  its	  range	  it	  “takes	  note	  of	  Ofwat’s	  approach	  of	  
setting	  stretching	  performance	  targets	  for	  the	  water	  sector”	  and	  so	  “focuses	  on	  the	  TFP	  growth	  
performance	  of	  the	  stronger	  performing	  comparator	  sectors	  (rather	  than	  taking	  an	  average	  
across	  all	  comparator	  sectors	  as	  we	  do	  for	  determining	  the	  lower	  bound)”.	  This	  turns	  what	  is	  
otherwise	  a	  very	  logical	  piece	  of	  benchmarking	  into	  an	  apples-‐to-‐pears	  comparison	  to	  rates	  of	  
productivity	  growth	  in	  other	  parts	  of	  the	  UK	  economy.	  It	  means,	  in	  particular,	  that	  Ofwat	  is	  
asked	  to	  discard	  comparisons	  to	  the	  construction	  and	  transport	  and	  storage	  sectors	  of	  the	  
economy.	  These	  two	  sectors	  always	  feature	  prominently	  in	  any	  ‘nature	  of	  work’	  benchmarking,	  
principally	  because	  a	  significant	  proportion	  of	  water	  and	  sewerage	  companies’	  costs	  come	  from	  
activities	  that	  entail	  construction,	  transport	  and	  storage.	  I	  do	  not	  think	  that	  they	  can	  dismissed	  
in	  the	  course	  of	  a	  consultant’s	  attempt	  to	  manufacture	  a	  range.	  

This	  said,	  the	  main	  observation	  that	  I	  wish	  to	  make	  on	  productivity	  growth	  is	  that	  Ofwat	  ought	  
to	  be	  reflecting	  in	  PR19	  much	  more	  than	  it	  has	  on	  the	  implications	  of	  the	  slowdown	  in	  
productivity	  growth	  that	  has	  affected	  the	  UK	  and	  the	  other	  western	  economies	  since	  the	  global	  
financial	  crisis.	  This	  is	  one	  of	  the	  big	  macroeconomic	  issues	  of	  the	  day,	  yet,	  curiously,	  it	  does	  not	  
get	  a	  single	  mention	  in	  Ofwat’s	  January	  2019	  document.	  	  

The	  following	  charts	  and	  tables	  hopefully	  bring	  out	  the	  importance	  of	  the	  point.	  Table	  4	  
contains	  the	  ONS’	  estimates	  of	  average	  annual	  total	  factor	  productivity	  growth	  over	  the	  period	  
1998	  to	  2018,	  together	  with	  the	  Bank	  of	  England’s	  forecast	  out	  to	  2022.	  It	  can	  be	  seen	  that	  the	  
Bank	  of	  England	  is	  currently	  expecting	  productivity	  to	  grow	  at	  less	  than	  half	  the	  rate	  seen	  prior	  
to	  the	  onset	  of	  the	  global	  financial	  crisis.	  

Table	  4:	  Bank	  of	  England	  estimates	  of	  annual	  total	  factor	  productivity	  growth	  
	  

	   1998-‐07	   2008-‐10	   2011-‐14	   2015-‐18Q3	   2018Q4-‐22Q1	  

TFP	  growth	   1.0%	   -‐0.6%	   -‐0.1%	   0.2%	   0.3%	  
	  

Figure	  3	  shows	  that	  the	  sectors	  which	  Ofwat	  and	  Europe	  Economics	  (and	  other	  
regulators/consultants)	  pick	  out	  as	  useful	  comparators	  for	  the	  water	  and	  sewerage	  industry10	  
have	  been	  as	  affected	  as	  any	  other	  parts	  of	  the	  economy	  by	  stalled	  productivity	  growth.	  	  

	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	  The	  full	  set	  of	  comparator	  industries	  feeding	  into	  this	  calculation	  is:	  construction;	  manufacture	  of	  
chemicals	  and	  chemical	  products;	  manufacture	  of	  electrical	  and	  optical	  equipment;	  manufacture	  of	  
transport	  equipment;	  transport	  and	  storage;	  electricity,	  gas	  &	  water	  supply;	  sale,	  maintenance	  and	  repair	  
of	  motor	  vehicles	  and	  the	  retail	  supply	  of	  fuel;	  renting	  of	  machinery	  and	  equipment	  and	  other	  business	  
activities;	  finance,	  insurance,	  real	  estate	  and	  business	  services;	  financial	  intermediation;	  post	  and	  
telecommunications.	  
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Figure	   3:	   Total	   factor	   productivity	   growth	   in	   comparator	   sectors	   to	   the	   water	   and	   sewerage	  
industry	  (cumulative)	  
 

                      
Source:	  Frontier	  Economics.	  	  

Figure	  4	  reproduces	  analysis	  published	  by	  Frontier	  Economics	  in	  late	  2017,	  which	  indicates	  that	  
the	  productivity	  growth	  in	  the	  water	  industry	  has	  also	  been	  broadly	  flat	  in	  recent	  years.	  

Figure	  4:	  Total	  factor	  productivity	  growth	  (cumulative)	  
 

                      
 
Source:	  Frontier	  Economics.	  	  

These	  numbers	  are	  clearly	  telling	  an	  important	  story.	  	  A	  variety	  of	  explanations	  have	  been	  put	  
forward	  for	  the	  “productivity	  puzzle”	  that	  the	  table	  and	  charts	  depict.	  I	  provide	  a	  brief	  survey	  in	  
the	  box	  below.	  
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Box	  2:	  Explanations	  for	  the	  fall	  in	  productivity	  growth	  

The	  following	  is	  a	  synthesis	  of	  research	  and	  views	  that	  have	  come	  from	  the	  Bank	  of	  England,	  the	  
Office	  of	  National	  Statistics	  and	  the	  Office	  for	  Budget	  Responsibility	  (OBR)	  during	  the	  last	  12	  
months.	  References	  are	  given	  in	  the	  appendix.	  

Sector-‐specific	  effects	  

When	  economists	  have	  dug	  below	  the	  whole-‐economy	  productivity	  data,	  they	  have	  found	  that	  
certain	  sectors	  of	  the	  economy	  have	  contributed	  disproportionately	  to	  lower/flat	  productivity	  
growth.	  	  

A	  chief	  culprit	  is	  the	  finance	  sector.	  Prior	  to	  the	  financial	  crisis,	  the	  finance	  sector	  was	  one	  of	  the	  
engines	  of	  UK	  GDP	  and	  productivity	  growth.	  Since	  2008,	  the	  ratio	  of	  output	  to	  inputs	  in	  this	  
industry	  has	  fallen	  markedly.	  This	  can	  be	  seen	  to	  be	  a	  function	  of	  the	  underlying	  credit	  cycle:	  in	  
the	  good	  times	  leading	  up	  to	  recession,	  increased	  leverage	  and	  higher	  risk	  taking	  boosted	  
activity	  and	  sector	  revenues	  beyond	  sustainable	  levels;	  since	  the	  credit	  bubble	  burst,	  activity	  
levels	  have	  fallen	  off	  and	  profits	  have	  been	  much	  harder	  to	  come	  by.	  	  

The	  contraction	  –	  which	  to	  some	  extent	  has	  been	  a	  deliberately	  policy	  choice	  –	  is	  estimated	  to	  
account	  for	  as	  much	  as	  two	  fifths	  of	  the	  UK’s	  recent	  loss	  of	  productivity	  growth.	  

Lower	  capital	  investment	  

Other	  sectors	  which	  have	  contributed	  disproportionately	  to	  the	  slowdown	  in	  productivity	  
growth	  include	  manufacturing,	  professional	  services	  and	  ICT.	  In	  these	  sectors,	  there	  are	  not	  the	  
kind	  of	  exceptional	  circumstances	  like	  there	  are	  in	  the	  finance	  sector.	  Instead,	  attention	  has	  
been	  given	  to	  lower	  levels	  of	  R&D	  and	  capital	  investment,	  over-‐reliance	  on	  labour	  and	  the	  effect	  
that	  capital	  shallowing	  might	  have	  had	  on	  innovation	  and	  productivity	  growth.	  

Some	  of	  the	  possible	  reasons	  for	  low	  under-‐investment	  are	  intertwined	  with	  factors	  that	  I	  go	  on	  
to	  pick	  out	  under	  subsequent	  headings	  below.	  However,	  one	  over-‐arching	  narrative	  is	  that	  
managers	  might	  have	  become	  more	  risk	  averse	  after	  living	  through	  the	  financial	  crisis.	  This	  risk	  
aversion	  appears	  to	  have	  caused	  firms	  to	  prefer	  to	  deleverage	  or	  accumulate	  cash	  reserves	  
rather	  than	  invest,	  especially	  where	  new	  investment	  entails	  borrowing	  or	  taking	  on	  risk.	  

In	  the	  last	  two	  years,	  uncertainties	  about	  Brexit	  may	  also	  have	  had	  an	  effect	  on	  UK	  firms’	  
appetites	  for	  new	  investment.	  

Market	  concentration	  and	  competition	  between	  firms	  

Empirical	  work	  suggests	  that	  there	  is	  a	  noticeable	  and	  growing	  disparity	  between	  efficient	  
companies	  that	  operate	  at	  the	  frontier	  of	  their	  industries	  and	  a	  long-‐tail	  of	  less	  efficient,	  non-‐
frontier	  companies	  that	  fail	  to	  keep	  pace	  with	  innovation.	  Normally	  one	  would	  expect	  to	  see	  a	  
diffusion	  of	  technical	  progress	  across	  firms.	  In	  recent	  years,	  this	  doesn’t	  appear	  to	  have	  been	  
happening	  to	  the	  same	  extent	  as	  in	  the	  past.	  

This	  could	  be	  because	  there	  are	  increasingly	  large	  barriers	  to	  competition	  in	  modern-‐day	  
markets,	  e.g.	  restrictions	  on	  patents	  and	  intellectual	  property.	  It	  could	  also	  be	  because	  certain	  
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markets	  are	  more	  concentrated	  than	  in	  the	  past,	  with	  larger	  players	  dominating	  certain	  sectors	  
and	  firms	  generally	  facing	  much	  less	  in	  the	  way	  of	  competitive	  threat	  from	  rival	  firms.	  

Loose	  monetary	  policy	  

Some	  commentators	  have	  argued	  that	  there	  is	  a	  link	  between	  accommodative	  interest	  rate	  
policy	  and	  low	  productivity	  growth.	  The	  contention	  is	  that	  loose	  monetary	  policy	  has	  primarily	  
benefited	  low-‐productivity	  companies	  who	  might	  otherwise	  have	  failed,	  and	  that	  policy	  actions	  
may	  therefore	  have	  inhibited	  the	  processes	  of	  “creative	  destruction”	  that	  would	  normally	  affect	  
industries.	  	  

The	  continued	  existence	  of	  these	  “zombie	  firms”	  may	  be	  regarded	  as	  a	  problem	  in	  its	  own	  right.	  
But	  there	  may	  also	  have	  been	  a	  multiplier	  effect	  if	  the	  survival	  of	  low-‐productivity	  firms	  has	  
prevented	  the	  reallocation	  of	  labour	  and	  capital	  to	  more	  productive	  sectors	  of	  the	  economy.	  

Slower	  technological	  progress	  

Some	  economists	  believe	  that	  the	  persistence	  of	  low	  productivity	  growth,	  not	  just	  in	  the	  UK	  but	  
across	  much	  of	  the	  developed	  world,	  is	  evidence	  that	  there	  has	  been	  a	  slowdown	  in	  innate	  
technological	  progress.	  This	  could	  be	  because	  there	  are	  inherently	  diminishing	  returns	  from	  
new	  research	  and	  development.	  Or	  it	  could	  be	  because	  the	  particular	  revolution	  that	  has	  been	  
impacting	  on	  the	  global	  economy	  since	  the	  1990s,	  centring	  on	  the	  harnessing	  of	  IT,	  is	  now	  quite	  
mature,	  meaning	  that	  current	  and	  future	  waves	  of	  IT	  innovations	  are	  unlikely	  to	  have	  the	  same	  
potential	  as	  past	  innovations.	  
	  

	  

At	  first	  sight,	  it	  might	  seem	  like	  a	  regulated,	  monopoly	  industry	  like	  the	  water	  and	  sewerage	  
sector	  should	  be	  less	  affected	  by	  the	  above	  developments	  in	  comparison	  to	  other	  industries.	  
However,	  it	  is	  important	  to	  remember	  that	  modern-‐day	  network	  businesses	  tend	  to	  contract	  a	  
significant	  proportion	  of	  their	  expenditures	  through	  alliance	  and	  other	  supply	  chain	  partners.	  
Even	  if	  regulated	  companies	  should	  not	  have	  been	  unduly	  affected	  internally	  by	  some	  of	  the	  
above	  factors,	  any	  sense	  in	  which	  increasing	  market	  concentration,	  lower	  R&D	  and	  capital	  
investment,	  a	  slowdown	  in	  the	  rate	  of	  creative	  destruction,	  etc.	  have	  weighed	  at	  all	  on	  the	  
contractor	  market	  would	  mean	  that	  the	  resulting	  slowdown	  in	  productivity	  growth	  will	  
ultimately	  also	  feed	  through	  into	  a	  slowdown	  in	  overall	  water	  industry	  productivity	  growth.	  

In	  the	  circumstances,	  I	  do	  not	  think	  that	  it	  is	  tenable	  for	  companies	  or	  Ofwat	  to	  assume	  
automatically	  that	  productivity	  growth	  in	  the	  rest	  of	  AMP6	  and	  throughout	  AMP7	  will	  come	  out	  
in	  line	  with	  the	  rates	  of	  productivity	  growth	  that	  were	  seen	  up	  to	  2007.	  Europe	  Economics	  does	  
recognise	  this	  when	  they	  set	  the	  lower	  bound	  of	  their	  range	  with	  reference	  to	  EU	  KLEMS	  data	  
for	  a	  more	  recent	  2010-‐14	  period.	  However,	  I	  do	  not	  think	  that	  this	  is	  sufficient,	  for	  two	  reasons:	  

• first,	  the	  0.6%	  is	  a	  curiously	  high	  number	  when	  put	  next	  to	  the	  ONS’	  flat	  productivity	  
data11	  for	  the	  whole	  2008-‐17	  period	  (see	  table	  4)	  .	  This	  is	  because	  Europe	  Economics	  is	  
putting	  undue	  weight	  on	  the	  immediate	  bounce-‐back	  that	  there	  was	  from	  the	  very	  low,	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11	  Available	  at:	  
https://www.ons.gov.uk/economy/economicoutputandproductivity/productivitymeasures/datasets/mu
ltifactorproductivityexperimentalestimatesreferencetables	  	  
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middle-‐of-‐recession	  productivity	  levels	  in	  its	  chosen	  base	  year	  of	  2009	  and	  overlooking	  
evidence	  of	  stagnant	  productivity	  over	  a	  longer	  time	  horizon;	  and	  

• second,	  Ofwat	  and	  other	  stakeholders	  can	  easily	  misinterpret	  a	  presented	  range	  to	  be	  a	  
reflection	  of	  inherent	  imprecision	  in	  productivity	  measurement	  rather	  than	  a	  function	  of	  
very	  different	  perspectives	  on	  future	  economic	  fundamentals.	  	  

When	  it	  comes	  to	  make	  its	  draft	  and	  final	  determinations,	  I	  think	  Ofwat	  has	  to	  select	  a	  point	  
productivity	  estimate	  based	  on	  the	  position	  that	  it	  takes	  on	  the	  uncertainties	  that	  I	  have	  just	  
outlined	  –	  i.e.	  it	  can	  go	  towards	  the	  top	  of	  the	  Europe	  Economics	  range	  if	  it	  judges	  that	  
companies	  are	  capable	  of	  replicating	  pre-‐2008	  productivity	  growth	  with	  near-‐immediate	  effect	  
or	  it	  can	  go	  towards	  the	  bottom	  end	  of	  the	  range	  (or	  lower)	  if	  it	  considers	  that	  there	  are	  short-‐
to-‐medium	  term	  obstacles	  to	  productivity	  improvement	  in	  the	  sector.	  Not	  only	  will	  this	  make	  its	  
regulatory	  judgment	  more	  transparent,	  it	  also	  precludes	  the	  possibility	  that	  RPE	  forecasts	  and	  
assumptions	  about	  productivity	  growth	  become	  misaligned	  –	  e.g.	  if	  Ofwat	  were	  to	  settle	  on	  a	  
relatively	  low	  real	  wage	  forecast	  but	  a	  relatively	  high	  productivity	  growth	  figure.	  

5.2	   Uplift	  for	  totex	  and	  outcome	  regulation	  

The	  rate	  of	  productivity	  growth	  that	  Ofwat	  allows	  for	  in	  its	  initial	  assessment	  of	  plans	  includes	  
an	  uplift	  to	  the	  Europe	  Economics	  0.6%	  to	  1.2%	  range.	  This	  uplift	  comes	  principally	  from	  a	  
report	  by	  KPMG,	  which	  argues	  that	  the	  PR14	  switch	  to	  totex	  and	  outcomes	  regulation	  has	  
enabled	  water	  and	  sewerage	  companies	  to	  make	  additional	  productivity	  gains	  during	  the	  2015-‐
20	  regulatory	  period	  and	  will	  continue	  to	  exert	  a	  downward	  influence	  on	  costs	  in	  the	  2020-‐25	  
regulatory	  period.	  

The	  numerical	  evidence	  that	  KPMG	  relies	  upon	  in	  its	  report	  relates	  primarily	  to	  the	  totex	  
performance	  of	  electricity	  distribution	  network	  operators	  (DNOs)	  during	  the	  early	  part	  of	  the	  
2015-‐23	  RIIO-‐ED1	  price	  control	  period.	  I	  urge	  extreme	  caution	  in	  attributing	  what	  is	  actually	  
quite	  a	  modest	  amount	  of	  DNO	  out-‐performance12	  to	  totex-‐	  and	  outcomes-‐driven	  ongoing	  
efficiency	  improvement,	  for	  a	  number	  of	  reasons:	  

• first,	  it	  is	  incontrovertibly	  the	  case	  that	  some	  of	  the	  DNOs’	  under-‐spending	  against	  
Ofgem’s	  RIIO-‐ED1	  allowances	  has	  been	  due	  to	  slower-‐than-‐forecast	  GDP	  growth	  and	  
slower-‐than-‐expected	  technological	  change,	  e.g.	  in	  relation	  to	  the	  take-‐up	  of	  electric	  
vehicles	  and	  heat	  pumps.13	  KPMG	  should	  not	  be	  confusing	  this	  under-‐spending	  with	  
efficiency	  improvement;	  
	  

• second,	  Ofwat	  will	  be	  aware	  that	  there	  have	  been	  criticisms	  in	  recent	  years	  about	  the	  
alleged	  ‘softness’	  of	  Ofgem’s	  determinations	  (see,	  for	  example,	  the	  Citizens	  Advice	  report	  
Energy	  Consumers’	  Missing	  Billions,14	  the	  Energy	  and	  Climate	  Change	  Committee	  report	  
Energy	  Network	  Costs:	  Transparent	  and	  Fair?15	  and	  Dieter	  Helm’s	  Cost	  of	  Energy	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12	  Ofgem’s	  latest	  RIIO-‐ED1	  annual	  report	  states	  that	  companies	  expect	  to	  underspend	  eight-‐year	  totex	  
allowances	  by	  5%.	  See	  Ofgem	  (2019),	  RIIO-‐ED1	  annual	  report	  2017/19,	  para	  4.20,	  available	  at:	  
https://www.ofgem.gov.uk/system/files/docs/2019/03/riio-‐ed1_annual_report_2017-‐18.pdf	  	  
13	  ibid.	  para	  4.11.	  
14	  
https://www.citizensadvice.org.uk/Global/CitizensAdvice/Energy/EnergyConsumersMissingBillions.pdf	  	  
15	  https://www.publications.parliament.uk/pa/cm201415/cmselect/cmenergy/386/386.pdf	  	  



	  

19	  

Review16).	  While	  I	  do	  not	  necessarily	  agree	  with	  these	  critiques,	  they	  do	  serve	  to	  illustrate	  
an	  important	  point,	  namely	  that	  out-‐performance	  can	  be	  as	  much	  about	  the	  quality	  of	  a	  
regulator’s	  starting	  baseline	  as	  of	  year-‐on-‐year	  efficiency	  improvement;	  and	  
	  

• finally,	  and	  most	  obviously,	  even	  if	  it	  were	  possible	  to	  establish	  that	  energy	  networks	  have	  
made	  genuine	  new	  productivity	  improvements,	  it	  is	  would	  be	  impossible	  to	  attribute	  the	  
savings	  to	  specific	  regulatory	  innovations	  or	  to	  conclude	  that	  companies	  in	  the	  water	  
sector	  are	  capable	  of	  replicating	  the	  DNOs’	  productivity	  performance	  over	  a	  ten-‐year	  
period.	  

Rather	  than	  grasp	  for	  simple	  takeaways	  from	  the	  complex	  experiences	  of	  a	  different	  class	  of	  
regulated	  company,	  Ofwat	  is	  far	  better	  off	  concentrating	  on	  the	  actions	  that	  water	  companies	  
have	  taken	  since	  2015	  and	  on	  the	  behaviours	  that	  it	  think	  its	  PR19	  framework	  of	  incentives	  are	  
likely	  to	  stimulate.	  On	  the	  first	  of	  these	  points,	  KPMG	  presents	  case	  studies	  which	  indicate	  that	  
totex	  and	  outcome	  regulation	  have	  unlocked	  genuine	  whole-‐life	  cost	  savings.	  The	  main	  question	  
I	  have	  after	  reading	  this	  material	  is:	  how	  many	  of	  these	  initiatives	  led	  to	  a	  reduction	  in	  recurring	  
botex?	  The	  thinking	  is	  normally	  that:	  	  

• totex	  regulation	  encourages	  firms	  to	  take	  on	  opex	  solutions	  where	  previously	  companies	  
would	  have	  preferred	  capex	  solutions,	  implying	  that	  totex	  regulation	  might	  have	  
increased	  not	  reduced	  AMP6	  botex;	  and	  	  

• one	  desirable	  consequence	  of	  outcome	  regulation	  is	  to	  encourage	  companies	  to	  go	  beyond	  
their	  performance	  commitments	  within	  period	  if	  and/when	  there	  is	  customer	  benefit	  in	  
incurring	  additional	  expenditure	  in	  order	  to	  further	  improve	  customer	  outcomes.	  This	  
might	  also	  have	  led	  to	  higher	  costs	  at	  some	  companies	  since	  2015.	  

If	  am	  not	  sure,	  therefore,	  that	  I	  see	  the	  direct	  link	  that	  Ofwat	  is	  seeing	  between	  totex/outcomes	  
regulation	  and	  botex	  reduction.	  I	  note	  that	  KPMG	  explicitly	  states	  that	  its	  numbers	  relate	  to	  the	  
scope	  for	  totex	  reduction,	  and	  I	  worry,	  in	  the	  absence	  of	  any	  clear	  statement	  from	  Ofwat	  on	  the	  
transmission	  mechanism	  between	  regulatory	  incentives	  and	  recurring	  costs,	  that	  Ofwat	  is	  
mistakenly	  loading	  a	  quite	  flimsily	  justified	  totex	  reduction	  target	  on	  to	  exactly	  the	  wrong	  part	  
of	  companies’	  cost	  allowances.	  

6.	   CONCLUSION	  

The	  critique	  set	  out	  in	  this	  paper	  leads	  me	  to	  conclude	  that	  Ofwat	  needs	  to	  make	  some	  quite	  
fundamental	  changes	  to	  its	  January	  2019	  analysis	  before	  it	  issues	  its	  draft	  and	  final	  PR19	  
determinations.	  My	  main	  recommendations	  are	  as	  follows.	  

1.	  	   Ofwat	  should	  reconstitute	  its	  analysis	  of	  RPEs	  and	  productivity	  growth	  under	  a	  more	  
standard	  methodological	  framework	  in	  preference	  to	  the	  pick’n’mix	  approach	  given	  to	  it	  
by	  Europe	  Economics.	  

2.	   The	  analysis	  of	  RPEs	  should	  extend	  to	  all	  major	  cost	  categories,	  with	  the	  aim	  of	  covering	  
at	  least	  80-‐90%	  of	  totex	  by	  value.	  
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3.	   Ofwat	  by	  default	  should	  use	  OBR/BEIS/consensus	  forecasts	  of	  input	  prices,	  where	  
available,	  as	  the	  best	  current	  predictions	  of	  input	  price	  changes,	  unless	  Ofwat	  has	  
compelling	  insights	  as	  an	  expert	  regulator	  to	  justify	  departing	  from	  independent	  
projections.	  	  

4.	   In	  its	  analysis	  of	  productivity	  growth,	  Ofwat	  should	  consider	  more	  explicitly	  the	  
observable	  slowdown	  in	  the	  rates	  of	  productivity	  growth	  in	  the	  wider	  economy	  and	  the	  
implications	  that	  this	  might	  have	  for	  water	  company	  /	  water	  industry	  contractor	  costs.	  

5.	   Before	  layering	  on	  a	  stretch	  productivity	  target,	  Ofwat	  should	  explain	  clearly	  why	  totex	  
and	  outcome	  regulation	  should	  lead	  and	  has	  led	  to	  reductions	  in	  recurring	  botex	  (as	  
opposed	  to	  reductions	  in	  whole-‐life	  costs).	  	  

The	  first	  three	  suggestions	  on	  this	  list	  would	  do	  no	  more	  than	  align	  Ofwat’s	  PR19	  methodology	  
with	  what	  I	  think	  is	  widely	  considered	  to	  be	  best	  regulatory	  practice.	  The	  fourth	  
recommendation	  is	  one	  that	  I	  have	  been	  making	  to	  companies	  and	  regulators	  since	  late	  2016	  
when	  the	  OBR	  and	  the	  Bank	  of	  England	  started	  cutting	  growth	  forecasts	  (i.e.	  after	  the	  regulatory	  
decisions	  listed	  in	  table	  3	  in	  this	  paper).	  It	  reflects	  my	  sense	  that	  it	  is	  increasingly	  untenable	  for	  
regulators	  to	  use	  the	  hitherto	  sensible	  ~1%	  rule-‐of-‐thumb	  for	  frontier	  productivity	  growth	  that	  
emerged	  from	  regulators’	  analysis	  of	  pre-‐2008	  productivity	  data.	  The	  fifth	  point	  is	  more	  specific	  
to	  PR19.	  

I	  do	  not	  know	  how	  much	  Ofwat’s	  initial	  CPIH	  –	  1.5%	  estimate	  of	  frontier	  shift	  might	  change	  if	  it	  
takes	  these	  suggestions	  on	  board.	  Indeed,	  I	  would	  caution	  anyone	  from	  trying	  to	  pre-‐judge	  what	  
a	  ‘reasonable’	  frontier	  shift	  number	  might	  prior	  to	  completing	  a	  detailed	  analysis	  of	  both	  RPEs	  
and	  productivity	  growth	  potential.	  As	  I	  noted	  in	  section	  2,	  there	  are	  some	  goods	  and	  services	  
whose	  costs/prices	  increase	  quite	  naturally	  ahead	  of	  CPIH	  inflation	  and	  other	  goods	  and	  
services	  who	  costs/prices	  tend	  to	  move	  on	  a	  below-‐CPIH	  trend,	  and	  at	  the	  moment	  there	  is	  no	  
reason	  that	  I	  can	  think	  of	  why	  one	  should	  presume	  a	  priori	  that	  water	  and	  sewerage	  costs	  will	  
necessarily	  fit	  to	  a	  greater	  or	  a	  lesser	  extent	  into	  one	  of	  these	  categories.	  

What	  is	  clear	  is	  that	  Ofwat’s	  conclusions	  on	  frontier	  shift	  are	  a	  very	  significant	  element	  in	  the	  
PR19	  cost	  assessment.	  It	  is	  not	  therefore	  sufficient	  to	  take	  a	  relaxed,	  hands-‐off	  approach	  to	  RPEs	  
and/or	  productivity	  growth	  on	  the	  grounds	  that	  companies	  and	  customers	  will	  split	  any	  
forecasting	  error,	  say,	  50:50,	  as	  Ofwat	  seemed	  to	  imply	  in	  January.	  The	  difference	  between	  a	  
frontier	  shift	  assumption	  computed	  on	  the	  basis	  of	  robust,	  defensible	  assumptions	  and	  a	  
frontier	  shift	  assumption	  computed	  using	  a	  faulty	  methodology	  could	  easily	  be	  worth	  at	  least	  
±5%	  of	  industry	  totex	  by	  2024/25,	  and	  I	  would	  hope	  that	  Ofwat	  will	  be	  willing	  to	  give	  the	  issues	  
raised	  in	  this	  paper	  as	  much	  focus	  as	  any	  other	  totex	  item	  that	  impacts	  bills	  to	  tune	  of	  several	  
hundreds	  of	  millions	  of	  pounds.	  	  

	  

	  

	   	  



	  

21	  

Appendix:	  References	  for	  further	  reading	  on	  the	  UK	  productivity	  puzzle	  
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