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Update 4

Agenda
1. Objectives, context and expectations for today 

2. What we have done

Describe what we have done 

High level messages

3. Key conclusions and actions

4. Recommended next steps

Agenda and objectives 

Objectives 
■ Review work done to date

■ Explain the key conclusions and implications 

■ Discuss next steps

■ Complete project wrap-up 
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Key conclusions and actions
Key findings from the project and recommended actions 

Key findings and conclusions Action

1 Virtual separation is recommended to provide 
additional management focus, to attack specific 
bio-resource challenges, and assist in achieving 
efficiency gains

■ The report contains a blueprint for the assets and activities that could from 
the future bio-resources business. Decisions are needed soon to determine 
the design

■ There is a need to get better management Information

■ There is a need to develop a full business case for the preferred options, 
with more granularity

■ There is a need to create service level agreements for services that remain 
outside bio-resources. This needs internal incentives to make them work.

2 Full separation is an option for the future ■ Full separation is dependent on the strategic destination and is not yet 
required to satisfy Ofwat requirements

■ The choice of strategic direction will influence the development of the 
operating model

3 Kelda bio-resources is high cost relative to its 
peers indicated by data published through 
Ofwat:

■ There are performance opportunities identified in:
• Technologies: Isle have matched technologies to the objectives of 

minimising opex, minimising capex and maximising revenue, including 
recommendations of technologies to trial

• Closing the cost per TDS higher difference between Kelda and best in 
class would be worth circa £17m per year 

• Generating output  as at January 2017 is 19% lower than the peak 
reached 2 years ago

4 The maintenance regime and the way that 
resources are prioritised and allocated does not 
fulfil the needs of bio-resources, e.g.:

• not maximising the availability of 
generating assets 

• not optimising the volume and quality 
of sludge delivered to digesters

■ Change the maintenance prioritisation mechanism, taking into account the 
business case associated with generating assets to justify resource 
allocation

■ Ensure maximum availability and revenue entitlement from existing revenue 
generating assets, including consuming power where this is most efficient
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Key conclusions and actions
Key findings from the project and recommended actions 

Key findings and conclusions Action

5 Four markets bio-resources markets have 
been considered, including the scope for 
exports

■ In area and out of area sludge market
• The in-area opportunity is to identify opportunities to treat sludge from 

bordering WaSCs. This is classified as “medium” attractiveness. The out 
of area opportunity is to build, own and operate other sludge treatment 
facilities out of region, and is classified as “low” attractiveness.

■ In area and out of area other organic waste market
• The in area and out of area opportunities are to build, own and operate 

organic waste AD treatment facilities in Kelda’s and other regions.  Both 
markets are classified as “low” attractiveness.

■ Exports to neighbours
• Kelda should consider opportunities to lower its sludge treatment costs 

where neighbouring facilities owned by other WaSCs may provide cost 
savings. 

6 Small sites are a disproportionate cost ■ Potential solutions include:

• Closure plans already articulated by Kelda;
• Trading across the regional boundaries 
• Outsourcing within region to smaller, low overhead businesses that have 

AD capability. 
• Further exploration through trials and market testing of the application of 

small scale technology. 
7 Transport optimisation ■ Improve visibility of transport costs

■ Improve planning and scheduling
■ Look at outsourcing opportunity



5

Document Classification: Draft - Private & Confidential

© 2017 KPMG LLP, a UK limited liability partnership and a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative 
(“KPMG International”), a Swiss entity. All rights reserved.

Key conclusions and actions
Key findings from the project and recommended actions 

Key findings and conclusions Action

8 Technology trials to consider Short term

■ Trial dewatering technologies to allow a development of an up to date 
policy and technology standards:
o Prime Rotary Press
o Ishigaki ISGK Screw Press

■ Review monitoring and control systems to identify where they are working 
well and where they are not working well. In terms of DS monitoring:
o Continue the trial of Valmet DS at Esholt.
o Compare the Envolure Envital and Envifa systems with the Hach 

products to ensure the most appropriate technologies are 
purchased.

■ Investigate liming solutions to address the immediate need identified within 
the Technology Review meeting with Kelda:
o Ortwed
o Alkali Solutions (Limesol)
o Schwing Bioset
o LHoist

■ Consider trialling technologies for waste heat and energy recovery, 
following further investigation of waste heat availability and its temperature:
o Aurelia Turbine at Hall WwTW
o Either Heliex Power or Againity at Naburn WwTW
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Key conclusions and actions
Key findings from the project and recommended actions 

Key findings and conclusions Action

8 Technology trials to consider Medium term
■ Review strategy in terms of energy needs, capacity growth and planned 

upgrades to provide support for a business case for investment in any of 
the identified energy and heat recovery technologies.

Longer term
■ Further investigate alternatives to TH:

o Cambi Solid Stream
o Vogelsang

■ Keep a watching brief on sludge destruction technologies and the market 
need
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What Kelda Needs to do
• Kelda needs to announce spending 

plans to Ofwat up to 2025 in 
September 2018

• Kelda has said it wants bio-
resources to be virtually separated 
by March 2017

• Kelda needs to put implementation 
plans in place now and commit 
resource to implementation

• Business case
• Implementation Plan
• PR19 Story

39

Document Classification: Draft - Private & Confidential

© 2017 KPMG LLP, a UK limited liability partnership and a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative 
(“KPMG International”), a Swiss entity. All rights reserved.

DRAFT – PRIVATE & CONFIDENTIAL

Bio-resources price control boundary
The diagram illustrates the bio-resources treatment and disposal process. The key challenge is to how to separate the 
subcomponents of the sewage and sludge treatment and disposal assets due to their interconnected nature, with co-location 
being common.  
Ofwat is likely to draw the bio-resources control boundary in a way that bi-sects sites where wastewater treatment and sludge treatment are co-located. 
Primary sludge thickening will be in the wastewater network plus control.  

Primary, 
secondary and 
tertiary sewage 

treatment

SAS, co-settled 
and primary 

sludge 
thickening 

Indigenous and 
imported 

sludge blending 
and thickening

Sludge 
treatment 
processes

Recycling 
and disposal

Energy to 
Grid

Liquor 
treatment 
process

Raw sludge thickening liquors

Raw 
sewage

Imported 
sludge

small site untreated 
imports in to sewage 

treatment works

Sewage treatment and 
disposal
Sludge treatment and 
disposal

Simplified diagram of sewage and sludge treatment

The proposals for a virtually separate Bio-resource business need to take into account this emerging boundary. If a different boundary is chosen 
for commercial and / or operational reasons, there may be additional costs in the event that competition occurs. The external boundary for trades 
with other companies would be subject to strong compliance requirements and a different boundary for a virtually separate business would imply 
further re-organisation.

bio-resources controlNetwork plus control

Treated sludge thickening / dewatering liquors

Report Ref: Slide 38,39
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Organisational structure
The review of the current position with respect to bio-resources has focussed on the activities and services that would be in a 
future separated business. These activities are currently carried out across a range of business units. The review has not 
looked at the operations of Yorkshire Water more widely.

Operation of bio-resources in the current structure.

— The main activities considered are concentrated in the 
Energy and Recycling business unit (E&R). E&R 
manages the 12 sites where sludge treatment centres 
are co-located with waste water treatment centres.

— Services are provided from a range of other business 
units, which in some cases charge E&R and in others do 
not.. Examples include:

a) Maintenance

— Maintenance is carried out by Engineering Reliability. A 
priority ranking of 1 to 10 is given to risks, with 1 & 2 
being risks that will be addressed with highest priority. 
This ranking system does not include prioritising revenue 
or power-generating assets. 

b) Transport

— Salaries and agency costs are manged within E&R, fuel 
and vehicle maintenance in Business Support and 
depreciation is managed centrally. Some parts of 
tinkering costs are within wastewater.

— Each site has a notional “gate fee” that reflects cost of 
treatment, use of chemicals and power etc. There is the 
ability to optimise transport time and the marginal cost of 
treatment, but capacity and availability issues are 
preventing optimisation, resulting in suboptimal tanker 
utilisation.

C) Asset management

— Asset strategy, planning, policies and solutions are run 
by Asset Management. Sludge treatment is run at close 
to full capacity, so that unplanned outages require 
immediate extra costs for third party disposal.

Kelda group

Yorkshire 
Water

Other group 
services: 

Finance, Loop

Three Sixty 
Water KWS

Yorkshire 
Water 

Projects

Regulation Human 
Resource

Asset 
Management

Service 
Delivery

Business 
Support 
Group

Communications Health and 
Safety

Central Water 
Distribution

Wastewater 
services

Engineering 
Reliability

Energy and 
Recycling

Water 
production Rates

Yorkshire 
Water Support 

Services

Capex Opex

bio-resources 
business

Direct costs

Indirect costs

Source: Kelda organisational structure Jan16 
and discussions with Kelda

Note: not all the potential activities or 
sources of cost are shown in the diagram. 

Report Ref: Slide 50
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Key Challenges – there are others
• Benchmarking shows YW bio-

resources is high cost:
• Revenue per TDS is low
• Closing the gaps between YW bio-

resources and leading peers is 
worth circa £17m

• 25% of YW sludge volume comes 
from smaller, more remote, satellite 
sites which represents 40% of the 
cost

• Asset performance is poor:
• Generation in January 2017 is 19% 

below 2 years previous
• Kelda has legacy assets
• There are better performing 

technology choices available

Report Ref: Slide 53

Report Ref: Slide 61
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Benchmarking - overall operating cost of sludge

Current operational costs

— Yorkshire Water’s 2015/16 total unit operating cost for 
sludge (treatment, transport and disposal) is c.£372 per 
thousand tons of dry solids treated.

— The difference to the average cost  is c. £2.6m, which 
represents c.6% of total operational cost in 2015/16 for 
Yorkshire Water. 

— The difference to the best performer, Severn Trent, is 
c.£16.6m, which represents c.36% of total operational cost 
in 2015/16 for Yorkshire Water. 

— All companies can be expected to target efficiency gains in 
this part of the value chain prior to the introduction of a 
wholesale control in 2020.

— In order to improve its relative position, Yorkshire Water will 
need to improve efficiency faster than the industry average.

— The totex cost target and resulting revenue allowance will 
be set using Ofwat’s re-developed totex econometric 
models, and in 2017 it is too early to be precise about 
where the efficiency benchmark will be set (e.g. continuing 
with the PR14 target of setting all companies an upper 
quartile performance benchmark, or increasing it. 

— There is nevertheless a risk, based on the first year of data 
to be published by the industry, that Yorkshire Water risks 
being perceived as inefficient by Ofwat.

— The following slides set out in more detail views on the 
operational performance of the bio-resources business.

Yorkshire Water’s current position compared to other WaSCs demonstrates that there is room for operational efficiency 
improvements. Even if Yorkshire Water is able to reduce costs, the other companies can be expected to do the same, so the 
gap from today to the average or best cost will increase unless Yorkshire Water is able to improve faster than the industry 
average.

Gap Difference per volume 
treated (TTDS) Total gap Total gap as % of 

YKY's opex

To average £0.02 £2.6m p.a. 5.6%

To best £0.11 £16.6m p.a. 35.8%

Source: Ofwat (2016) Company ‘Annual Performance Reviews’

Movement required 
to move to best

Movement required 
to move to average
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Energy Generation - history
63% of energy generation has come from 3 sites which includes Esholt, which has had an intermittent performance. It is also 
noticeable that recent generation has benefited from the recovery of Esholt (January 2017 onwards) but is still only 81% of the 
peak generation in May 2015 (18 months earlier).   
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63% 
average 
from 3 
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Future performance assumptions are based on historical data for all E&R CHP sites. The current forecast is based on values that are already 
below the peak generation value. There is an opportunity to maximise revenue through matching the peak performance and to fully utilise the 
capacity for all sites. 
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Direction of travel – decisions are required soon
• The business case for virtually 

separated bio-resource needs to be 
clearly articulated

• The objectives of the bio-resources 
business needs to be clear

• Optimisation is a trade-off between:
• Maximise revenue per TDS
• Minimise opex per TDS
• Maximise capital efficiency

• Kelda needs to announce its plans 
to Ofwat for AMP7

• There needs to be a longer term 
vision for bio-resources

Report Ref: Slide 67
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Objectives Framework Development

Developing Frameworks to Meet Objectives

The frameworks described have been developed to illustrate how 
efficiency ideas can be grouped in order to enable a particular 
objective to be reached.

The frameworks provide a means to think about operating models 
and how resources can be organised to achieve a particular 
objective. The descriptions focus on the key features of the option 
rather than all the capabilities required, many of which may be the 
same in all the frameworks.

The choice of which objective takes primacy will influence the 
operating model trade-offs

The framework options are intended to be internally consistent but 
are not mutually exclusive. 

The objectives are:

1. Maximise Energy generation per TDS

2. Minimise Opex per TDS

3. Minimise Capex per TDS

Following recent workshops it is clear that there is a perception that 
opex minimisation is the highest priority objective, followed by capex 
reductions and increased generation. This gives a framework to 
help this discussion taking into account the balance between the 3 
objectives.

OP CAP

GEN
2. Min. 

Opex per 
TDS

1. Max. Energy 
generation per 

TDS

3. Min. Capex 
per TDS
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Separation gives management focus
• But what makes this possible?

• Management information is 
fragmented, this needs to be better 
structured to:

• Help create the business case
• Inform a focused operating model 

design
• Manage the ongoing business

• The operating model implies a level 
of autonomy to enable management 
focus on bio-resources opex, 
revenue and capital efficiency trade-
offs and optimisation

Report Ref: Slide 52
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Maintenance
33%

Services provided by 
Yorkshire Water 

30%

Transport
10%

Power
10%

Other
9%

Chemicals
8%

Opex cost split
Based on documentation that we have received, and meetings with Kelda, the pie chart below presents our understanding of the 
opex cost split. Maintenance, services received from elsewhere in Kelda / Yorkshire Water and transport represent c.73% of total 
costs in bio-resources. 

Maintenance Costs

1. Reactive versus planned: The current 
maintenance structure doesn’t maximise the 
value of the bio-resources business. There is a 
priority ranking of maintenance requirements 
applied across Yorkshire Water but it does not 
have as an aim keeping energy generating plant 
at maximum availability, nor maximising the 
volume and quality of sludge delivered to 
digester sites.   

2. Asset management: Asset management is 
carried out as a central activity within Yorkshire 
Water. The current and future maintenance 
costs are influenced by investment decisions 
and the current asset mix. 

3. Totex management: In a totex environment, 
performance must be tracked and delivered in 
an integrated way. Outperformance can now be 
delivered only at the level of totex as there are 
no longer separate opex and capex targets.  
Yorkshire Water manages opex and capex 
separately (for the whole of water and 
wastewater, not just the bio-resources business).

Services

1. A need for transparency: the services costs need to be allocated 
appropriately to satisfy future Ofwat requirements but also so that a 
virtually separated bio-resources business has appropriate visibility and 
control of these costs.

2. Informed decision making and planning: in order to plan accurately 
and make good decisions, it is vital to have a clear understanding of the 
cost drivers of the services provided.

Transport

1. Costs not all in one place: the 
management of transport is carried 
out outside E&R and not all 
transport costs are charged to it.

2. Transport is a significant cost: it  
can be influenced through vehicle 
utilisation, minimisation of volumes 
and distance transported.
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Service map - introduction
Working with Kelda, KPMG has created a service map of almost 100 services covering 14 different service areas. This slide 
introduces the service map developed for Kelda and shows how the tables are to be read. 
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Market entry &  
Development

Market Research & Strategic 
Assessment  

Go-to Market Strategy  

Operations Establishment    

New Markets Launch (set up 
contracts - initiate early adopters)  

Key

How the service map works

As-is
The dots represent how responsibilities are mainly 
organised within the existing Yorkshire Water 
structure. Where there are white dots this indicates 
a secondary or partial consideration.

The areas of the business considered are:

• Energy & Recycling (bio-resources in to-be)
• Waste Water Services (WWS)
• Asset Management
• Engineering and Reliability
• Support Services
• Outsourced

To-be
The dots represent how areas of service are 
primarily driven for consideration for a future 
operating model. There are three principle drivers 
considered for the location of the service in future:

• There is an economy of scale to be gained 
(things are better larger);

• There is a benefit from being close to the 
customer (things are better local);

• There are some services where co-location is of 
benefit, because of common skills (things are 
better when certain people are together).

The next slides show the summary service map 
developed with Kelda.

Example of the service map

To-beAs-is

Services

Part of the value chain Driver for location of 
service

Operations Establishment 

How responsibilities are
mainly organised in the 
existing structure 

Primary factor that 
influences location of 
service 

Operations Establishment 
Secondary areas that 
influence the service 

Secondary factor that 
influences location of 
service 

Report Ref: Slide 107
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A detailed design blueprint is required soon
• How would generation asset 

availability be assured?

• How would sludge quality be 
assured?

• How would transport costs be 
optimised?

• How would capital projects be 
specified and executed (design and 
build)?

• How would technology options fit 
into the bio-resources capital plan?

Report Ref: Slide 110
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OM development - services & assets 

The different models produced by Yorkshire Water are referred 
to as “asset footprints”. For this report, KPMG considered these 
models and identified the differences between the models.

The key differences were based on the relative positions of:

• Waste Water Treatment

• Sludge Thickening Centres

• Transport

• External Waste Market

Other key influences are introduced because of the importance of 
maintenance and also design and build (both simple and complex 
build activities).

Some qualitative analysis was conducted with Kelda in a number of 
workshops on whether having control of the asset or service would 
help a Bio-resource business achieve the objectives of the framework 
models. These objectives would include:

• Minimise Opex per TDS

• Minimise Capex per TDS

• Maximise revenue per TDS

Where it was agreed that control was beneficial a second 
consideration was whether the control could be achieved through an 
internal SLA. This was because moving al of an asset or service into 
bio-resources could be both costly and disruptive for other parts of the 
business. The results of the workshops are shown in the next slides.

Source: Yorkshire Water

1

12 STCs 12 WWtw

Raw 
Sewage

~ 75% sludge

Return Liquors

Dewatered digestate marketed 
to farming community

CHP Engines

Electricity

Exported to 
Grid

Used locally

~ 25% sludge

Sludge 
Thickening 

Centres

640 WWtW

Raw 
Sewage

Separate P&L

External 
Waste

Markets
(Liquid)

External 
Waste

Markets

Example bio-resources operating model produced by Yorkshire 
Water. 

Eight different possible operating models were produced by Yorkshire Water. They considered which elements of the value 
chain, particular assets, could be within the P&L boundary of a future separated bio-resources business.
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OM development - services & assets 

The different models produced by Yorkshire Water are referred 
to as “asset footprints”. For this report, KPMG considered these 
models and identified the differences between the models.

The key differences were based on the relative positions of:

• Waste Water Treatment

• Sludge Thickening Centres

• Transport

• External Waste Market

Other key influences are introduced because of the importance of 
maintenance and also design and build (both simple and complex 
build activities).

Some qualitative analysis was conducted with Kelda in a number of 
workshops on whether having control of the asset or service would 
help a Bio-resource business achieve the objectives of the framework 
models. These objectives would include:

• Minimise Opex per TDS

• Minimise Capex per TDS

• Maximise revenue per TDS

Where it was agreed that control was beneficial a second 
consideration was whether the control could be achieved through an 
internal SLA. This was because moving al of an asset or service into 
bio-resources could be both costly and disruptive for other parts of the 
business. The results of the workshops are shown in the next slides.

Source: Yorkshire Water

1

12 STCs 12 WWtw

Raw 
Sewage

~ 75% sludge

Return Liquors

Dewatered digestate marketed 
to farming community

CHP Engines

Electricity

Exported to 
Grid

Used locally

~ 25% sludge

Sludge 
Thickening 

Centres

640 WWtW

Raw 
Sewage

Separate P&L

External 
Waste

Markets
(Liquid)

External 
Waste

Markets

Example bio-resources operating model produced by Yorkshire 
Water. 

Eight different possible operating models were produced by Yorkshire Water. They considered which elements of the value 
chain, particular assets, could be within the P&L boundary of a future separated bio-resources business.

Report Ref: Slide 111



12

Document Classification: Draft - Private & Confidential

© 2017 KPMG LLP, a UK limited liability partnership and a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative 
(“KPMG International”), a Swiss entity. All rights reserved.

Market opportunities have been identified
• Although market opportunities have 

been identified Kelda’s position 
implies they are limited

• Market opportunities can be 
summarised as:

• In area – out of area
• Sludge and other organic waste

• Kelda’s current focus is
‘sludge in area’
i.e. it’s own operations

• Pursuing opportunities in other 
markets requires a change in focus

Report Ref: Slide 31
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Market opportunities and considerations

Market 
opportunities

Given Kelda’s plans to divest its AD plants out of region and the uncertainties associated with the AD investment proposition for other organic 
waste feedstocks Kelda could focus on trading opportunities which support improved efficiency and which supports Ofwat’s agenda.

Other organic wastes

Sludge

Other organic wastes 

Sludge

In area 

Out of area

A

bB

C

D

■ Identify opportunities to 
treat sludge from 
bordering WaSCs  

Medium 

■ Requires non-reg entity & separate project equity.

■ Competition with existing local AD players.

■ Current uncertainty of investment proposition.

■ Review local feedstock 
availability to consider 
potential project 
opportunities

Low 

■ Build, own and 
operate other sludge 
treatment facilities out 
of region 

■ As above in B. 

■ Does not fit with current strategy to dispose of out 
of region food AD plants in Cardiff and Edinburgh.  

■ Build, own and operate 
organic waste AD  
treatment facilities in 
other regions

Low  

■ Does not fit with current strategy to dispose of 
out of region food AD plants.

■ Likely to face strong competition from WaSCs 
who control feedstock.

Low

■ Demonstrate movement and support Ofwat 
position which Ofwat suggest is significant 
for Yorkshire.

Description Attractiveness Consideration
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Kelda’s focus requires strategic choices are made soon
• Delivery of performance 

improvement and attaining a 
preferred structure requires that 
strategic choices are agreed to meet 
key dates

• Even if Kelda focuses on its own 
operations there are still strategic 
choices to make

• Two different roadmaps are 
consistent with the given focus but:

• The first ‘incremental roadmap’ sets 
out a vision to get to virtual 
separation with Kelda being 
responsible for its operations with 
some exploration of outsourcing

• The second ‘step change roadmap’ 
sets out a vision where the business 
is mainly outsourced Report Ref: Slide 141
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DRAFT – PRIVATE & CONFIDENTIAL

Incremental Roadmap
AMP 6 AMP 7 AMP 8

2017/18 2018/2019 2019/2020 2020/21 2021/22 2022/23 2023/24 2024/2025 2025/2026

Efficiency Focus Structural Focus

2025

Design
Maintenance

Incentives

Pre-
treatment 

Trials

Virtual 
Separation

Comms Service 
Market
Testing

Improve 
Management

Reporting

Transport
Outsourcing

Detailed
Business 

Case

R
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n 

an
d 

G
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nc
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Te
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g 
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d 

Tr
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ls

Technology and Capex Maintenance and Organisation

Confirm 
Investment 

Profile

Transport
Tendering

Complete
AD 

Investment

Franchise 
Pilot

Test sludge 
trading 

Northumbria 
and Anglian

Market Test
Kelda

Franchise

Kelda
Franchise
Roll Out

Develop
Kelda

Franchise

Enable 
Asset Clarity

Develop 
Investment 

Strategy Generation 
Entitlement

Optimise  
SLA

The early focus is on efficiency and getting gains that Kelda should be entitled to form existing assets and structures The Kelda franchise is a way of 
exploring the outsourcing of smaller volume high opex sites which can be done without DPC clarity and there is also enabling technology of 
appropriate scale which may need to be adapted. 

Virtual 
Separation
Complete

Boundary
Telemetry
In Place

Optimise 
Transport

Virtual Separation

Report Ref: Slide 138
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Step change roadmap
AMP 6 AMP 7 AMP 8

2017/18 2018/2019 2019/2020 2020/21 2021/22 2022/23 2023/24 2024/2025 2025/2026

Early Structural Focus Capital Efficiency and Ongoing Opex Focus

2025

Design
Maintenance

Incentives

Pre-
treatment 

Trials

Virtual 
Separation

Comms

Virtual 
Separation
Complete

Service 
Market
Testing

Improve 
Financial
Reporting

Transport
Outsourcing

Detailed
Business 

Case

R
eg

ul
at

io
n 

an
d 

G
ov

er
na

nc
e

Te
st

in
g 

an
d 

Tr
ia

ls
Confirm 

Investment 
Profile

Transport
Tendering

Complete
AD 

Investment

Legal
Separation
TUPE etc.

Bio-resource
Outsource

Market Test
Bio-resource
Outsource

Market Test
Kelda

Franchise
Develop

Kelda
Franchise

Service 
insource / 
outsource

Major DPC
Contracts

AD

Sludge 
Thickening 

SLA

Simple 
Design and 
Build SLA

Boundary
Telemetry
In Place

Kelda
Franchise
Roll Out

Strengthen
Commercial

Org

Market Test 
Bio-resource

Operation

Single Bio-
resource
Site Pilot

Ofwat 
Clarifies 

DPC Rules

Technology and Capex Maintenance and Organisation
The early focus is on getting structural changes in place early in anticipation of game changing regulatory changes which will come within AMP7. The 
Kelda Franchise is market tested and rolled out as quickly as possible. Outsourcing of individual areas is explored as soon as possible with the 
market testing of a small integrated site as soon as regulation allows. This allows consideration of an entire Bio-resource outsource in a 2025 
timeframe.

Regulation 
allows co-
digestion

Competition 
Introduced

Enable 
Asset Clarity

Develop 
Investment 

Strategy
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Next Steps need to be agreed
• The strategic choices are different 

but both align to the current Kelda 
focus

• Strategic choice is required before 
implementation plans can be drafted

• Any next steps need to include 
clarity on the direction of travel

• The journey to implementation will 
include:

• Business case
• Implementation Plan
• PR19 Story

10
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Indicative Plan for Virtual Separation Implementation

2017 Q3 2017 Q4 2018 Q1 2018 Q2 2018 Q3

Virtual Separation

Ofwat plan submission

• Strategic Choice (workshops)

• Business Case

• Implementation Plan

• Board Decision

• Communication / Engagement

• Implementation

Strategic choice workshops need to be planned now and take place in 2017 Q3 
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Indicative Timeline for Virtual Separation Implementation

2017 Q3 2017 Q4 2018 Q1 2018 Q2 2018 Q3

Virtual Separation

Ofwat plan submission

• Strategic Choice (workshops)

• Business Case

• Implementation Plan

• Board Decision

• Communication / Engagement

• Implementation

Strategic choice workshops need to be planned now and take place in 2017 Q3 
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Executive summary

This report gives an approach to two questions:

• What does virtual separation mean for a bio-resources 
business within Yorkshire Water?

• What performance improvement opportunities are there for a 
virtually separated bio-resource business?

The report examines several different perspectives to answer 
these questions. It starts with an examination of the external 
environment, principally the market for bio-resources and the 
developing regulatory framework. 

The internal perspective looks at the current state of bio-
resources (the state of the business “as-is”) with benchmarking 
against peers, analysis of internal data on performance available 
and some examination of what services are required within a bio-
resources business and what drives where they should sit. 

Technology choices are addressed through a technology scan 
on  market ready alternatives for five steps in the bio-resources 
process. 

Key choices for operating model development are explored, 
linked to three key objectives for virtual separation: minimising  
opex per tonne of solids (TDS), maximising revenue per TDS, and 
minimising capex per TDS. 

Recommendations are presented with two potential roadmaps 
for the future path of bio-resources.
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Executive Summary

■ Following previous reviews of the market for bio-resources, including by the Office of Fair Trading in 2013, the Water Act 
2014 introduced the possibility of competition in upstream services, including bio-resources. Ofwat has set out to 
promote the development of a competitive market for bio-resources. 

■ PR19 will see the introduction of a separate binding five year price control on revenues from bio-resources at a company 
level, accompanied by the requirement to publish market information in a structured way. 

■ All companies are required to re-value their bio-resources assets and will have to allocate a proportion of the existing 
RCV to that new price control on a ‘focussed’ basis, i.e. broadly in line with the costs faced by an entrant to that market.

This report considers the Ofwat definition of bio-resources (sludge treatment, sludge transport and disposal) to help inform 
the future direction of the business and to identify performance opportunities. 

Background and 
context 

■ The scope of this review is to consider the bio-resource business as defined within Ofwat’s proposed accounting 
separation, including sludge transport, sludge treatment and sludge disposal. This definition includes Energy and Re-
cycling but also other parts of Yorkshire Water or Kelda Group.

■ The work has been based on four workstreams, covering the commercial market, regulation and finance, development of 
options for the new operating model, and opportunities for technology and innovation. The technology workstream has 
been carried out by Isle Utilities.

■ It has built on existing work already carried out by Kelda and Yorkshire Water, drawing on existing Kelda information, 
data and forecasts, and pre-existing external research. The information collected has been used to inform the 
development of options for the operating model, and the commercial analysis.

■ We have worked closely with Kelda in a series of structured workshops to identify the services that should be within a 
future bio-resources business, and to identify opportunities to improve performance. The workshops have been 
supplemented with interviews with key management personnel across the range of activities carried out by bio-
resources.

■ The review has not considered the impact of creating a separate bio-resources business on the rest of Yorkshire Water 
or Kelda Group.

Scope and 
approach
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Executive Summary
In the short term competition is likely to be limited with small volumes of trading across boundaries. In the longer term the
advent of co-digestion (if allowed by regulators) will change the attractiveness of market development and should be monitored. 

Market 
opportunities

For Kelda 

The market

■ There has been significant growth in the UK AD market in recent years as incentives to increase renewable energy 
production and reduce waste to landfill has created attractive conditions for AD project developers. More recently, limited 
feedstock availability and reducing renewable incentive has seen growth slow and the attractiveness of projects decrease.

■ Existing environmental regulation impacts on the viability of co-digestion of other organic wastes and sewage 
waste, and is likely to limit the extent of competition in the wider bio-resources market and it is perhaps likely that the 
sludge AD market and other organic AD markets will continue to co-exist with limited integration between them. In addition 
transportation of sludge between facilities is costly limiting the benefits associated with transportation of sludge for 
treatment at alternative sites. 

■ In the short-term, regulations and transport are likely to restrict the extent of competition in the sludge market and 
will be restricted to WaSCs, who may take advantage of neighbours’ lower cost operations where it is mutually beneficial to 
do so. In the long-term, if the industry creates a business case for removal of the environmental legislation preventing co-
digestion and Ofwat places greater pressure on companies to explore alternative treatments, then convergence between 
these markets may increase.

Opportunities.

In area and out of area sludge market

■ The in-area opportunity is to identify opportunities to treat sludge from bordering WaSCs. This is classified as “medium” 
attractiveness. The out of area opportunity is to build, own and operate other sludge treatment facilities out of region. This 
is likely to face strong competition from WaSCs and is classified as “low” attractiveness.

In area and out of area other organic waste market.

■ The in area and out of area opportunities are to build, own and operate organic waste AD treatment facilities in Kelda’s and 
other regions. This would require a non-regulated vehicle and does not fit with the  current strategy to dispose of out of 
region food AD plants in Cardiff and Edinburgh.  Both markets are classified as “low” attractiveness.

Exports to neighbours

■ Kelda should consider opportunities to lower its sludge treatment costs where neighbouring facilities owned by other 
WaSCs may provide cost savings. 
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Executive Summary

Structure

■ Kelda’s bio-resources business is predominantly part of the Energy and Re-cycling group. The Energy and Re-cycling 
group also manages wastewater treatment sites where wastewater treatment and sludge treatment are co-located and 
which would form part of the ‘network plus’ business not bio-resources after 2020.

■ In addition, a number of activities that would be required to manage an effective bio-resources business are not within the 
current Energy and Recycling Group. Activities that should be within a future bio-resources business, or should be 
controlled by it, have been considered in workshops with Kelda, and are set out in the report.

Asset Mix

■ Kelda is one of the only companies still processing sludge through incineration albeit it has plans to replace incineration by 
AD technologies instead. 

■ By 2020 Kelda plans to have installed an additional 15,000 TDS capacity and will be able treat all the volume of sludge 
through AD. There will be no spare capacity in 2020, as supply will again meet demand at that time.

Benchmarking - costs

■ Analysis of published WaSCs data in line with Ofwat reporting requirements would suggest Kelda is a lower quartile 
performer on unit costs for sludge management activities. 

■ There were exceptional flooding events in 2015/16 that adversely impacted on costs but even adjusting for them, Kelda is 
still a lower quartile unit cost performer according to the published data.

Benchmarking - Revenue

■ The data published by companies suggests the income generated per unit is the third lowest of the WASCs. The revenue 
in 2015/16 was also weather-affected.

Kelda 
bio-resources 

benchmarking and 
comparative 

analysis

Ofwat data suggests that Kelda is a lower quartile performer on unit costs of sludge, even taking into account exceptional 
costs due to flooding, and third lowest in terms of income generated per unit. 
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Executive Summary

■ Further investment in bio-resources in preparation for separate price controls or to address cost and revenue challenges 
is constrained given the need to meet the totex allowance in the PR14 final determination for AMP6 and Kelda’s wider 
financing challenges associated with a high level of gearing.

■ In comparison to some of its peers, Kelda appears to have been slower to adopt newer technologies and to 
focus on sludge management optimisation. 

■ Quality, completeness and availability of financial and non-financial information has presented challenges in 
clearly establishing the performance of the bio-resources business today and information is fragmented. In addition this 
creates an issue in terms of business case development, to support improvement opportunities.

■ The creation of a separate price control for bio-resources will require Kelda to clearly and demonstrably identify 
the costs and RCV associated with bio-resources as defined by Ofwat and provide other market-based information 
that has not previously been required.

■ The establishment of a separate bio-resources price control will place increased pressure on expenditure in bio-
resources and there is a risk that the PR totex allowance will not be sufficient to meet Kelda’s needs. 

■ Kelda will be required to enable the set up of the bio-resource market as stipulated by Ofwat albeit the pace and extent of 
market reform remains unclear. The current definition of bio-resources planned by Ofwat would bisect the sites where 
sludge treatment is collocated with sewage treatment, with one being in the bio-resources control and one in the network 
plus control. 

■ In a competitive market, the licensed company, Yorkshire Water, can only lose market share in its own area, and new 
investment in bio-resources post 2020 will be at risk. This has important implications for the investment strategy after 
2020.

■ Kelda is targeting the establishment of a new, virtually separate bio-resources by March 2018 and the PR19 
business plan will be required by September 2018 only 6 months later. Kelda will have to describe to Ofwat plans and 
totex cost forecasts in its business plan, including declaring a view on future requirements and efficiencies achievable. 

Key
challenges 

In a competitive market Yorkshire Water can only lose market share.  There is a risk that after allocation of RCV to bio-
resources and that the PR totex allowance will not meet Kelda’s needs



21

Document Classification: Draft - Private & Confidential

© 2017 KPMG LLP, a UK limited liability partnership and a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative 
(“KPMG International”), a Swiss entity. All rights reserved.

Executive Summary
Analysis suggest there is opportunity to improve operational efficiency though quantification has been challenging and has 
been dependent on assumption. Improving to the level of best performers would save c.£17m per annum. 

Key 
opportunities 

■ Our analysis would suggest that there are opportunities for Kelda to significantly improve operational efficiency, increase 
revenue generation associated with sludge treatment and improve capital efficiency through improved management focus
and deployment of new technologies. 

■ Selective targeting of investment in new technologies above those currently in the AMP6 plan could provide benefits in 
terms of operating and capital efficiency and improved energy generation. More work is needed to establish a business 
case for doing so.

■ In terms of totex, if Yorkshire Water could improve unit costs to the average WaSC level for 2015/16, there is a potential 
saving of c.£2.5m per annum and of c.£17m per annum if it could improve to match the current best performer on unit 
costs. 

■ Quantification of benefits has been a key challenge based on information available. We have developed a number of 
scenarios that illustrate the opportunities that may exist for Yorkshire Water through targeting specific improvement areas 
within bio-resources on the objectives of reducing unit operating costs, increasing unit revenue generation and improving 
unit capital efficiency. 

■ For example (based on KPMG analysis and assumptions agreed with Kelda):  

- It is estimated that 3% of total sludge volumes could be traded across boundaries, yielding an NPV of c.£26m before 
benefit sharing with customers. 

- Costs associated with poor asset performance and availability have been estimated by Kelda at c.£43m over AMP6. If 
better targeting of maintenance could produce sustained reductions of this amount by 30%, it would create an NPV of 
c.£39m.

- Increased revenue generation through improved sludge treatment capacity and utilisation is estimated at c.£14m.

These examples are illustrative only and assumption driven and more work needs to be done to establish a business case 
for virtual separation. Virtual separation of the bio-resources business unit could enable improved transparency of cost, 
performance data, improved management focus and delivery of objectives and the creation of a separate culture with a 
more commercial focus as opposed to compliance.
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Executive Summary
Kelda needs to agree on its operating model objectives for bio-resources to inform how to best structure it. This would be 
helped by better management information, current cost information is fragmented and does not align with bio-resources.

Recommendations 
– enabling 
activities

■ Given the value associated with the bio-resources control suggested by Ofwat (5% of total RCV) relative to the network 
plus control, Kelda should seek to ensure that implementation of a virtually separate bio-resources unit does not adversely 
impact the remaining wholesale activities. 

■ Specifically our recommendations are categorised under three categories ‘enabling activities', 'performance 
improvement opportunities’ and ‘future opportunities’ as set out below:

Enabling activities

■ Virtual separation detailed design blueprint: Specifically and as set out in the detail of this report, Kelda should consider 
the functions that should be under the control of bio-resources based on its strategy and business objectives for bio-
resources. Our analysis, working closely with Kelda has considered key processes and activities including: generation and 
heat plant; sludge thickening; import and export to external markets; co-located wastewater treatment works; transport; 
maintenance; simple design and build; and complex design and build. A possible blueprint is discussed in section 6.

■ Strategy: Kelda needs to have a consensus on operating model objectives for the bio-resources business. This report has 
considered three: opex efficiency, capex efficiency and incremental revenue generation.

■ Management  information: Kelda needs better management information to manage  the bio-resources business.  From a 
commercial perspective the granular metrics do not currently exist, the measurement points across the regulatory 
boundaries are not in place, telemetry will be required to achieve this. For example, the costing of transport, driver, trucks 
and fuel information is not visible in one place, cost data is fragmented and not captured at the right level or in line with
Ofwat boundaries for sludge. Cost allocations currently in use are not transparent.

■ Business Case: Kelda Water would benefit from a more detailed bottom-up business case. A detailed business case 
required to set out the justification for a specific set of change activities which aligns to a roadmap. This report contains a 
business case sketch. This sketch has relied on existing data availability and the development of assumptions. This 
establishes some high level insights, based on the framework options but is reliant on the high level assumptions. The 
business case sketch needs to be replaced with a more granular and rigorous business case for the Board, based on an 
improved level of information and additional work on the costs and benefits.

■ Implementation plan: Kelda Should develop a detailed implementation plan to address the key initiative it is keen to 
pursue. 



23

Document Classification: Draft - Private & Confidential

© 2017 KPMG LLP, a UK limited liability partnership and a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative 
(“KPMG International”), a Swiss entity. All rights reserved.

Executive Summary
Performance in the sort term can be improved through implementation of SLAs e.g. in maintenance. Technologies from the 
horizon scan performed by Isle technologies can contribute also but will take longer. Transport fleet can be better utilised.

Recommendations 
– performance 
improvement 
opportunities

Performance improvement opportunities

■ Technologies: Isle Utilities have examined five stages of the process for sludge treatment and disposal selected by Kelda 
(thickening and de-watering, monitoring and control, heat and energy recovery, alternatives to thermal hydrolysis and 
destruction technologies). Isle have identified alternative technologies that have been assessed as market ready or nearly 
market ready that could be beneficial compared to existing technologies. 

■ Isle have matched the shortlisted technologies to the objectives of minimising opex per TDS, minimising capex 
per TDS and maximising revenue per TDS. The technologies from the horizon scan can contribute to reach the 
objectives. A high level indication of this is given, including recommendations of technologies to trial.

■ Operating performance: Kelda and Yorkshire Water could implement internal SLAs* to drive the right behaviour. Although 
the objectives of the operating model can change, many of the component parts of the operating model stay the same 
regardless of objectives and can be incentivised through SLAs (e.g. maintenance, sludge thickening, transport, simple 
design and build). There could be a two way SLA between bio-resources and wastewater treatment involving quality of 
sludge and waste water transfer costs.

■ Generation: Yorkshire Water are behind their peers in gaining revenue from electricity generation. Revenue needs to be 
emphasised more to avoid looking inefficient compared to peers in the Ofwat data. Also virtual separation revenue from 
generation will become more visible, since it will be traded at arms length prices across the future regulatory boundary 
between bio-resources and waste water treatment services, who will be the consumer of the electricity not sold to the grid.

■ Operating costs – maintenance: Overall maintenance should have a SLA put in place aimed at enabling higher levels of 
availability of Bio-resource generating assets. This can be enabled through a business case approach which recognises 
that there is lost revenue from generating assets, and therefore incremental maintenance resource can be justified.

■ Operating costs – transport: There is an opportunity to get better utilisation of the transport fleet that is used to move 
sludge from the smaller satellite WWT to the larger integrated sites. The transport is about 10% of the overall costs and is 
incurred wholly on the 25% of volume form the smaller sites.

* Definition - SLA – Service level agreement
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Executive Summary

Recommendations 
– performance 
improvement 
opportunities

■ Operating costs – smaller sites: The smaller volume high opex sites need to be systematically addressed. There are 
several potential solutions:

- Closure plans already articulated by Kelda;

- Trading across the regional boundaries (could potentially address 6% of total volume);

- Outsourcing within region to smaller, low overhead businesses that have AD capability. This could reduce costs by 
applying a ‘circular economy’ locally consuming the methane and digestate produced using only local transport; and

- Further exploration through trials and market testing of the application of small scale technology. This may enable a 
lease of small scale, standardised, containerised assets to service providers, enabling more providers to come 
forwards.

■ Capital investment: Kelda needs to be clear on what it is aiming to achieve with its capex plan for bio-resources. This is a 
strategic choice. There needs to be agreement on the approach to identify and put in place incremental capacity. 
Demonstration of being ‘market positive’ in the short term will most likely come through mechanical asset deployment, e.g. 
thickeners, or thermal hydrolysis plant rather than new major installations.  

■ In the near term, there is a need to expand capacity by 15,000 TDS to keep up with population growth. There are options 
identified to achieve this. Only one of the 6 options outlined actually achieves excess capacity (Knostrop THP). For most of 
the options Yorkshire Water will be on the population growth trend and again be in the position of capacity and population 
growth matching in 2020, leaving no excess capacity to accommodate market imports, or to provide headroom.

There are hundreds of smaller ,higher cost, operating sites, which are 25% of volume but around 40% of the cost, there is 
opportunity to reduce opex through market means. Capex plans need to be clarified and aligned to bio-resources objectives
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Executive Summary
Allocation of costs is likely to have an impact on Yorkshire Water as a whole e.g. market testing of group services. The bio-
resources business needs to have the internal capability to take advantage of the developing market(s).

Recommendations 
– future 

opportunities

■ Future opportunities

■ Group Services: The provision of services centrally should be market tested. The challenge is that any change in 
allocation of costs to bio-resources will have an impact for other areas within Yorkshire Water unless the overall 
central/back office organisation and costs opportunities are examined and costs reduced, which is beyond the scope of this 
report.

■ Market opportunities: Kelda should ensure bio-resources has the internal capability in place to take advantage of 
the market place as it develops:

- External waste markets and Bio-resource imports;

- External Bio-resource market exports; and

- Co-located wastewater treatment works (including tanker trade waste).

■ The non-regulated market: the opportunity in the non-regulated AD market appears to be relatively small within the scope 
of virtual separation. There is not likely to be co-digestion of food waste and sludge through AMP6 under Defra guidelines. 
These markets will remain separate for the time being. Short term opportunities are limited due to legacy assets and 
capacity.

■ Liquid waste market: the liquid waste market currently serviced by Yorkshire Water suggests that an interest in the 
market should be retained. Although Kelda is selling KWS there is benefit in maintaining a vehicle for this interest even 
though the short to medium term opportunity is small. A non-regulated vehicle enables an opportunistic approach to be 
maintained, which may provide some upside though this is difficult to quantify.
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Executive Summary

■ Whilst this report primarily explores strategic options that are geared towards virtual separation, we also consider a 
number of alternative strategies and integrate them into the report where relevant.

■ Options identified are: 

- Use of Ofwat’s direct procurement model;

- Outsourcing of a wide range of processes, activities or geographical regions;

- A JV with a WASC or AD / waste management company;

- Outright sale, once that is possible;

- Legal separation; and 

- Developing a “Kelda franchise” model for smaller sites allowing localised treatment and disposal of sludge by 
third parties.

Two roadmaps have been developed indicating a potential way forwards. The first, based on analysis in this report is incremental
and focuses on the requirements of virtual separation. The second is more speculative and goes beyond virtual separation

Potential 
strategic 
options  

Roadmaps

■ Two roadmaps have been generated each indicating a potential way forwards for bio-resources. The first roadmap is 
based on the analysis in this report and the activities that are required to enable virtual separation followed by some 
degree of incremental improvement. This roadmap focuses on what is required to enable virtual separation plus some 
incremental improvements. A longer term approach for dealing with the lower volume high opex sites is provided, 
which will need development and market testing. 

■ The second roadmap goes beyond the analysis in this report and therefore is more speculative. However it has been 
included for completeness to illustrate a potential way forwards that could counter the current structural high opex 
challenge currently. It is influenced by three milestones which are regulatory in nature:

- The full introduction of competition in bio-resources;

- Regulatory approval for co-digestion of food and sludge feedstock, creating a converged market for all types of 
AD; and 

- Ofwat clarification of the direct procurement rules it intends to put in place.

■ The third of these milestones is particularly important in enabling large long term contracts to be framed. Five year 
price review cycles would need to be aligned to enable long term contacts sufficient to attract new finance. 
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