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Appendix 1: Introduction to DSR in the second TA and Capacity Market

Appendix 1: Introduction to DSR in the
second TA and Capacity Market

Introduction to the TA and CM

The Transitional Arrangements for Demand-Side Response (TA) formed part of the Capacity Market (CM) for
security of electricity supply, within the government’s Electricity Market Reform (EMR) programme. The TA
aimed to support BEIS’s overall objectives of promoting growth and energy security, while ensuring
affordability of the energy supply.

The TA aimed to encourage development of Demand-Side Response (DSR) that is increasingly needed to
balance supply and demand in a decarbonised electricity grid*. This report uses the CM definition of DSR:
the activity of reducing the metered volume of imported electricity of one or more customers below an
established baseline, by means other than a permanent reduction in electricity use. Under this definition,
DSR may be achieved through any combination of onsite generation, temporary demand reduction or load-
shifting. We use the term ‘turn-down’ DSR to refer to the last two activities.

The TA scheme involved two auctions for specific types of capacity within the CM, the first for delivery of
capacity in the 2016/17 delivery year? and the second for delivery of capacity in 2017/18. While the first TA
scheme was open to all types of DSR and also small-scale distribution-connected generation between 2 MW
and 50 MW, the second TA scheme was only open to turn-down DSR and had a lower minimum threshold of
500 kW.

The TA auctions were additional to the main CM auctions: the main four-year ahead auctions (T-4) and the
smaller one-year ahead auctions (T-1) which will deliver capacity from 2018/19 onwards, and the Early
Auction which delivered capacity in 2017/18. The main CM auctions offer generation, storage and DSR
capacity.

The second TA had two main objectives: to encourage turn-down DSR and to contribute to the development
of flexible capacity for the future CM. In contrast to the first TA, BEIS'’s aim for the second TA did not include
a significant contribution to security of supply in the delivery year (2017/18), because short-term system
tightness had already been addressed through introduction of the Early Auction alongside the TA. The
objectives of the second TA scheme were therefore:

1. To develop a stock of flexible capacity? that can be available for future CM auctions, thereby
contributing to competitiveness and liquidity in the CM.

"National Infrastructure Commission (2016) Smart Power: A National Infrastructure Commission Report.
Available at: https://www.gov.uk/government/publications/smart-power-a-national-infrastructure-commission-
report. Accessed 27/7/2016

2 The delivery year runs from first October of one year through to 30" September of the following year.

3 Flexible capacity means electricity generating capacity and demand that is able to increase or decrease in
response to signals, to help balance supply and demand of electricity across the GB grid.
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2. To encourage enterprise and develop experience, confidence and understanding so that turn-down
DSR will be able to realise its potential and ultimately compete with larger generation assets in the
CM.

The TA was designed to be a stepping stone to the main CM for flexible capacity* that might have difficulty in
competing in the main CM. While the TA did not automatically lead on to future CM participation, it aimed to
build capacity and confidence so that providers of DSR were better placed to compete in future CM auctions.
The timeline for the second TA and other CM auctions is shown in Figure A1.1 below. Phase 3 of the
evaluation focused on the second TA auction, while Phase 4 focused on delivery of obligations during the
winter period of the delivery year for the second TA.

Evaluation activities:
scoping
Interviews
& analysis
Phase 3
report
Interviews
& analysis
Phase 4
report

Capacity market auctions

| >
2017 ‘ 2018
T-1
T4 Early 2nd TA T1 T4 S
Dec Auction auction Jan Feb
Jan Mar

Delivery year for 2 TA (15t Oct 2017 to end Sep 2018)

Figure A1.1: Timeline for second TA and main CM auctions, in relation to evaluation activities

Overview of the TA process

The main steps in the TA process for each ‘Capacity Market Unit' (CMU) are outlined in Figure A1.2 below,
with drop-out points shown in pink. The main CM auctions follow a very similar process. The grey steps were
not observed during 2017/18 as there was no CM Notice or associated ‘stress event’ between 13t October
2017 and 30t September 2018.

4 Ofgem defines flexibility as ‘modifying generation and/or consumption patterns in reaction to an external
signal (such as a change in price) to provide a service within the energy system’.
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Submit CMU capacity
for prequalification
(proven or unproven
DSR)

CMU prequalifies for
second TA (or drops
out)

CMU capacity reviewed
by participant

Some or all CMU
capacity put forward to
second TA auction (or
drops out)

CMU must meet CM
metering requirements
(or drop out)

CMU obtains Capacity
Agreement for second
TA delivery year

CMU clears second TA
auction (or drops out)

CMU owner bids in
second TA auction

If unproven, CMU must
prove capacity in DSR
test (or drop out)

Once proven, CMU with
Capacity Agreements
proceeds to 2017/18

delivery year

CM payments made on
monthly basis during
delivery year

CMU demonstrates 3
Satisfactory
Performance Days by
end April (or is
temporarily suspended)

CMU continues to
respond to CM Notices
(or not) until 30th
September of delivery
year

CM payments reduced
if CMU did not deliver
for some/all stress
events

CM Notice may be
followed by 'system
stress event'

CMU may (or may not)
respond to CM Notices
(if any)

Figure A1.2: Main steps in process for second TA

The main elements of this process are described in more detail below.

Prequalification

Organisations seeking to participate in the second TA had to submit prequalification information for their
CMUs to National Grid in autumn 2016. To prequalify, these CMUs had to comprise turn-down DSR within
Great Britain. Their capacity had to be between 500 kW and 50 MW, but they could comprise multiple
components across different sites and organisations. As in other CM auctions, the second TA was open to
both direct participants, putting forward their own capacity, and aggregators, putting forward capacity on
behalf of clients.

The turn-down DSR CMUs put forward for the second TA could be ‘proven’ or ‘unproven’. ‘Proven’ CMUs
were known assets that had already demonstrated their capacity for the CM by passing a DSR test, as
explained further below. ‘Unproven’ CMUs had not yet passed a DSR test and could consist of known assets
or an ‘empty bucket’ for capacity that would be identified after the auction.

National Grid reviewed the eligibility of CMUs put forward for prequalification and published prequalification
results in the initial ‘CM register’ for the second TA.

CMUs that cleared in the third T-4 (held in December 2016) or the Early Auction (held in January 2016) were
excluded from participating in the second TA. There were some changes to prequalification status when the
results of these auctions were known.
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The TA auction process

Those participants that successfully prequalified CMUs had the option to put their CMU capacity forward to
the second TA auction in March 2017. They could choose whether to put forward some or all of their
prequalified capacity for each CMU into the auction.

Unproven DSR CMUs had to submit credit cover for their bidding capacity before the auction. Conditions in
the TA were softer than the main CM, to encourage new entrants: the level of credit-cover collateral for
unproven DSR CMUs was set at £500/MW, compared to £5,000/MW in the main CM. If a participant with a
prequalified unproven DSR CMU failed to deliver 90% of the bidding capacity in DSR tests and SPDs (see
below), then they lost their credit cover for that CMU. This mechanism was designed to dissuade speculative
bids into the auction.

The second TA auction was held in March 2017. This was a descending clock, ‘pay as clear’s auction in the
same format as the main CM auctions. The auction price started at a price cap of £70/kW, which was
specified by BEIS before the auction. The auction price was then reduced, round by round, until the volume
of capacity remaining in the auction matched the demand that BEIS had specified it would buy at a given
price8. Auction participants had the option of submitting an ‘exit bid’ for each of their CMUs in each round, to
indicate the price below which they would withdraw a given CMU from the auction. All CMUs that remained
in the auction when it cleared stood to receive the auction clearing price for their contracted capacity.

Participants successful in the auction were awarded a capacity agreement for their CMU(s) in the 2017/18

delivery year.

Testing requirements

Following the award of capacity agreements for the first TA auction, participants had to pass standard CM
tests to confirm their capacity. The tests are summarised in Table A1.1 and explained further below.

Table A1.1: Summary of CM testing requirements

Metering assessments are required for all Capacity Market Units (CMUs) to determine which
metering option applies to each of their sites. Three metering options qualify, as follows:

(a) Supplier settlement metering;
(b) Bespoke metering; and
(c) Balancing services metering

Metering tests are required for sites using metering options (b) and (c), but not option (a).

5 Bidding strategies are likely to differ between ‘pay as clear’ auctions (where participants tend to bid their
own supply costs, knowing that they will receive the clearing price if successful) and ‘pay as bid’
auctions (where participant bids are influenced by their estimate of the bid price for the last unit likely
to clear the auction).

6 BEIS specified a demand curve before the auction, indicating how much capacity it would buy at different

prices, between the auction price cap and £0/kW.
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DSR tests are required for unproven DSR CMUs to demonstrate that they can deliver the required
demand reduction against a measured baseline of demand. The ‘proven’ capacity of the CMU
reflects the outcome of DSR testing.

Three ‘satisfactory performance days’ (SPDs) are required for all CMUs to demonstrate that
their capacity remains available through the winter delivery period.”

About metering assessments

All sites within a CMU require a metering assessment, as part of the operational readiness checks prior to
Capacity Market participation. The purpose of the metering assessment is to ensure that each metering set-
up accurately reflects the energy use on site so that the performance of the capacity obligation can be
observed; and that metered data is appropriately assured and regularly submitted to the settlement body in a
suitable format.

The CM rules stipulate accurate metering. For DSR CMUSs, this involves metering of a demand reduction
against a measured baseline. Three metering options qualify, as follows:

(a) Balancing and Settlement Code (BSC) Supplier or Balancing Mechanism Unit (BMU) metering,
generally referred to as ‘supplier settlement metering’;

(b) Bespoke metering; and

(c) Balancing services metering.

Option (a) is the default metering for electricity market settlement. It is well understood and governed by
industry codes of practice. Whilst all participants will have some form of settlement metering, they might not
want to use these meters for the CM (e.g. because the settlement meter measures capacity at the boundary
of a site, net of onsite loads). In these cases they may wish to install bespoke metering (option (b)), or use
metering specifically in place for participation in National Grid-run balancing services (option (c)).

Accurate metering is also required for any renewable generation assets behind the meter that receive
government subsidy (e.g. the Feed-In-Tariff). Separate metering is required for these assets so that
subsidised renewable generation can be netted off the capacity offered to the CM, avoiding double-subsidy.
The metering requirements for the CM are more demanding than those required for the Feed-In-Tariff.

For the second TA, but not for other CM auctions, accurate metering was also required for other generating
assets behind the meter. This was to ensure that capacity was delivered using turn-down DSR rather than
back-up generation assets. Alternatively, participants had the option of making a declaration that they would
not use back-up generation behind the meter during tests or stress events, to avoid having to install metering
solely for the purposes of the second TA.

7 The winter delivery period for the second TA is defined as 15t October 2017 to 30" April 2018.
Demonstration of satisfactory performance days would not be required if there had been three stress
events within this period.
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Options (b) and (c) require a metering test for each meter (i.e. multiple tests per CMU if multiple CMU
components were using these options). This is because accuracy cannot be taken for granted as industry
codes do not govern these metering options.

For CMUs that know their metering arrangements in advance (e.g. proven DSR), metering assessments are
submitted as part of the pre-qualification process. Unproven DSR CMUs can defer their assessments, but
these need to be completed at least one month prior to the delivery year.

Metering statements
CMU components that require a metering test must complete a metering statement. The requirements of a
metering statement are detailed in Schedule 6 of the CM regulations.

The whole metering system encompasses the meter device, current, voltage and power transformers, data
collection systems and communication system. All these elements contribute to overall metering accuracy.

There is considerable evidence (presented in the main report and in the Phase 1-3 evaluation reports) that
many participants found it challenging to meet these accuracy requirements, particularly for metering options
(b) and (c).

Our review of Schedule 6 requirements during Phase 2 of the evaluation suggested that participants may
have struggled with these requirements, not because of the accuracy requirements per se, but because of
the type of metering systems to which the requirements were being applied. So, for example, settlement
metering systems (option a) would tend to be installed for settlement purposes and be specified for the
required accuracy. They would be designed as a package to log readings and communicate with settlements
in the appropriate data format.

In contrast, retrospective application of the same requirements to sub-metering systems (options (b) or (c))
presented more challenges, as sub-metering systems were not intended for such a role. These systems may
have disparate components for measuring, logging and communicating data in various formats. Accuracy
may be difficult to establish without visual inspection and / or on-site checks. Moreover, it may simply be
extremely time-consuming to provide evidence of meter accuracy for multiple sub-metering component parts.

Metering tests

For participants successful in the second TA that required a metering test, a test had to be completed and a
certificate had to be issued by 31 August 2017 — one month prior to the delivery year for the second TA.
Once the metering statement has been completed, the test itself was simply a desk-based review of the
metering statement submissions, which included a CSV file from the day of meter commissioning.

Electricity Market Reform Settlements Limited (EMRS) could nominate sites for a site visit for further
validation of, for instance, the location of meters and associated equipment. Interview evidence from Phase
2 of the evaluation indicated that site access could be complex and time-consuming to arrange owing to
health and safety requirements, particularly if the site housed critical infrastructure and/or processes needed
to be shut down to allow inspection. Interview data from all Phases of the evaluation indicated that replacing
metering systems or equipment was sometimes more cost-effective than providing documentation and
arranging site visits for old systems.
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About the DSR test

The DSR test is used to verify that all CMUs can achieve their capacity output. The test establishes a
baseline and then calculates the capacity reduction of a DSR component by comparing a test data point
against the baseline. The method for establishing baseline demand is explained further below. The following
rules apply for the timing of the tests:

e The DSR test can be conducted prior to the prequalification window, in which case the applicant, if
successful, can apply as a proven DSR CMU; or

o After the award of the capacity agreement but no later than one month prior to the delivery year, in
which case the applicant can apply as an unproven DSR CMU.

o A DSR test may not take place during the prequalification assessment window.
The DSR test process is as follows:

1. The CMU must submit to the System Operator (i.e. National Grid):

e Metering Point Administration Number(s) (MPANs) of the meters for the site for all components.

e A metering test certificate or confirmation that the CMU has a Capacity Market (CM) approved meter
configuration.

2. Historic test — 3 x 30mins® over the last two years can be evidenced from balancing services; or

3. Live test — two working days’ notice of the CMU’s intention to test the DSR CMU, together with the
Settlement Period in which the activation will be carried out.

4. National Grid has 5 days from receipt of meter data from the Settlement Body to calculate:

e Baseline Demand (over the 6-week baseline period);
e the DSR evidenced (which can be zero); and

e the Proven DSR Capacity

5. Following a successful test National Grid must provide a DSR test certificate in 5 days. CMUs have the
option for a further retest.

In the TA, a DSR Test Certificate remained valid for so long as the components in a DSR CMU remained the
same. Where they did not, the certificate was invalidated and the CMU was deemed to be an Unproven DSR
CMU until such time as a new DSR Test Certificate was issued.

The requirement for CMU components to remain unchanged explained why few of the DSR CMUs that were
‘proven’ in the first TA were carried forward to the second TA. Only those CMUS that consisted only of turn-
down DSR components could be carried forward as ‘proven DSR’ in the second TA: most DSR CMUs in the

8 Settlement Period or DSR Alternative Delivery Period (i.e. 30mins that is not on the hour or half hour)
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first TA included some back-up generation components and therefore could not enter the second TA
unchanged.

Similarly, very few CMUs that were ‘proven’ in the second TA were submitted to subsequent main CM
auctions as proven DSR. Analysis of the CM register indicated that the proven DSR CMUs carried forward to
subsequent CM auctions were single site or single client/organisation CMUs. Interview evidence from
Phases 3 and 4 indicated that aggregators of more complex ‘portfolio’ CMUs, which included multiple sites
and multiple clients, entered them as unproven DSR into successive CM auctions because they wanted
flexibility to change components within their CMUs in response to changes in their clients’ circumstances or
choices. Ofgem is currently considering a rule change that would allow some changes to CMU components
in the main CM, without requiring a new DSR test for the whole CMU. This may result in more proven DSR
CMUs being submitted to main CM auctions.

About the Satisfactory Performance Days (SPDs)

Satisfactory Performance Days are intended to check during the delivery period that the CMUs are still
available to achieve their capacity output. Each CMU must nominate three half-hour settlement periods, on
different days within the winter period (between 15t October and 30" April), when they were delivering their
full capacity. For DSR CMUs, delivery for a system stress event over the winter period can also count as an
SPD even if the load following capacity obligation is lower than the full capacity obligation; similarly delivery
of capacity in response to a request for a balancing service can also count as an SPD for DSR CMUs.

As noted above, the baseline methodology for SPDs is the same as that of the DSR test (see below).
However, the participants can retrospectively nominate any half hour periods of their choice within the winter
period. The intention is to minimise disruption to the participants, in that they can choose a time when the
DSR asset is in the required operational state for other reasons. For example, generation assets might be
being operated for Triad or turn-down assets might be switched off during a holiday period.

If a CMU fails to demonstrate 3 SPDs over winter, the CMU’s capacity payments is suspended until 3 SPDs
have been met. If a CMU fails to deliver output of 1kWh during system stress events in 2 or more months,
the CMU is required to demonstrate 6 SPDs over winter, instead of 3.

Credit cover

Participants with unproven in the second TA were required to provide £500/MW credit cover. If a participant
with a prequalified unproven DSR CMU nominated a lower bidding capacity or failed to deliver 90% of the
bidding capacity DSR tests and SPDs, then the credit cover was lost. This mechanism was designed to
dissuade speculative bids into the auction.

Credit cover in the main CM is significantly higher: £5,000/MW for unproven DSR CMUs.

Joint DSR Test and SPDs
A rule change was introduced in 2016 (Rule 13.2B) that allows several CMUs that have the same Capacity
Provider to be tested together for the purposes of DSR tests and SPDs.

If a capacity provider fails to meet its combined obligation, it will not receive a DSR test certificate. The CMU
is able to have one retest. Each CMU under joint test has its own DSR test certificate. Any changes to the
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composition of the CMUs involved in a joint DSR test will result in the certificate becoming invalid and a new
test will be needed.

A CM rule change introduced before the second TA auction allowed participants to retain their credit cover if
they demonstrate at least 90% of their auction capacity in a joint test, while previously they had to
demonstrate 100% of capacity.

Baseline methodology for DSR CMUs

Baseline methodology for DSR tests and SPDs

A reduction in energy demand for a DSR CMU cannot be measured directly, only estimated by comparing
actual demand against what demand would have been under the same conditions (i.e. establishing a
counterfactual). The baseline methodology seeks to provide a fair representation of how a DSR asset would
have performed in the absence of the DSR test, SPD or stress event. The methodology must balance issues
of accuracy, integrity (avoiding gaming), simplicity and alignment to the goals of the programme.

The baseline is calculated as the average of half hourly Demand Samples relative to the nominated test
Settlement Period, with the Demand Samples selected as follows:

¢ the same Settlement Period on the same day of the week for each of the last six weeks (if a sample
falls on Non-Working day i.e., a Bank Holiday, then that sample is disregarded); and

o where the Settlement Period for which the baseline is being calculated is on a Working Day, on the
last ten Working Days; and

e where the Settlement Period for which the baseline is being calculated on a Non-Working Day, on
the last ten days that are a Non-Working Day,

Depending on the date, up to 6 of the 16 data samples can overlap. The greatest overlap occurs if a test or
stress event is on a Saturday in a period without bank holidays. If the event or test is on a Working Day, as is
mostly commonly the case, then there are two 2 overlaps and 14 unique measurements.

10



Appendix 1: Introduction to DSR in the second TA and Capacity Market

Figure A1.4: Example of baseline half-hour samples on a Working Day
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Baseline methodology for stress events
The baseline methodology for stress events depends on whether the component of the CMU has responded

to a balancing services call or not. If it has, then an ‘Adjusted Demand Sample’ is used, whereby the
baseline is adjusted using a Pre-Capacity Market Notice (CMN) Adjustment. The Pre-CMN Adjustment is
calculated as the average of the difference between the provisional baseline and the actual demand during
the 6 Settlement Periods (i.e. three hours) before the CMN Settlement Period. The Pre-CMN adjustment is
expressed as a positive number if actual Demand is greater than the Provisional Baseline and as negative
number if it is less. This can result in a positive or negative adjustment. The baseline is then calculated as:

Adjusted Baseline = Provisional Baseline Demand + the Pre-CMN Adjustment

If the component has not responded to a balancing services call, then the baseline methodology used for the

DSR test and SPDs applies (the ‘Provisional Baseline Demand’).

Fulfilment of obligations

Participants with CMUs in the TA had to deliver against their Capacity Obligation at any time of system
stress during the Delivery Year or face a financial penalty. A ‘System Stress Event’ means a Settlement
Period in which a System Operator Instigated Demand Control Event occurs, where such event lasts at least

15 continuous minutes.

TA participants were required to deliver the ‘Adjusted Load Following Capacity Obligation’ (ALFCO) for all of
their units during a ‘System Stress Event’. The ALFCO is a period of (involuntary) load reduction, by voltage
reduction or demand disconnection, which is necessary to maintain the security of the system in the event of

a shortage of generation.

Capacity Market Notices (CMNSs) are issued by National Grid when a shortage of generation is anticipated.
The CMN is a signal to all providers that system stress is anticipated. Capacity providers are not 'called

11
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upon' to deliver capacity and do not receive an individual despatch instruction. The Capacity Market Notice is
a signal to all providers that system stress is anticipated (although it may not materialise). Four hours after
the issue of the Capacity Market Notice, if a System Stress Event occurs, any participant who fails to deliver
their ALFCO will be subject to penalties.

No CMNs were issued during the 2017/18 delivery year. Only two CMNs were issued during the 2016/17
delivery year, and neither developed into a stress event.

After a live CMN, the delivery body determines whether a System Stress Event has occurred. This is
determined retrospectively, by examining the balance between supply and demand in the GB electricity
system.

If a System Stress Event has occurred, the settlement body compiles meter data for all CMUs which had a
capacity obligation at the time and uses this to assess whether each CMU met its Adjusted Load Following
Capacity Obligation (ALFCO). Subsequent penalties/over-delivery payments are determined once all data
has been submitted, which is no later than 9 working days after the end of the month the System Stress
event takes place in.

Penalties for failure to deliver for a specific System Stress Event are related to a provider's Capacity Market
Payment. Penalties for repeated failure to deliver are capped at 100% of a Capacity Provider's annual
Capacity Market Payment with respect to a CMU, and at 200% of a CMU's monthly Capacity Market
Payment. The penalty regime is the same as the main CM: penalties cannot exceed the original CM
payment set by the auction clearing price.

12
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Appendix 2: Candidate theory for the
second TA at the start of Phase 4

The ‘candidate theory’ at the start of Phase 4, setting out our understanding of how the second TA was

working in practice, was the revised theoretical framework from the end of Phase 3 of the evaluation. As

explained in the Phase 3 evaluation report, this was based on the objectives of the second TA, as set by

BEIS, together with evidence from Phase 3 and earlier phases of the evaluation.

The theoretical framework is set out in the form of realist ‘Context-Mechanism-Outcome’ configurations:

these terms are explained in Table A2.1 below.

Table A2.1: CMO glossary

Explanation

CMOs Context-Mechanism-Outcome configurations. These are realist
hypotheses about how the policy is expected to work, which are tested
during the evaluation. See ‘realist evaluation’

Context The circumstances which affect whether a policy ‘works’ and for whom.
Consideration of ‘context’ forms an important part of realist approaches to
evaluation.

Mechanism A change in people’s reasoning, in response to the resources provided by
a policy, which leads to a policy outcome. ldentification of causal
‘mechanisms’, which operate in particular ‘contexts’, forms an important
part of realist approaches to evaluation.

Outcome A change in the state of the world, brought about as a result of a policy or
other influences. Realist approaches to evaluation attempt to identify the
‘contexts’ and ‘mechanisms’ that lead to a particular ‘outcome’.

Realist evaluation | A realist approach® to evaluation emphasises the importance of
understanding not only whether a policy contributes to outcomes (which
may be intended or unintended) but how, for whom and in what
circumstances it contributes to these outcomes.

The theoretical framework consists of the following elements, set out in the figures below.

9 Pawson and Tilley (1997), Pawson (2006)

13
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Figure A2.1: Participation theory for aggregators
Figure A2.2: Participation theory for direct participants
Figure A2.3: Participation theory for aggregator clients
Figure A2.4: Auction participation theory

Figure A2.5: Auction bidding theory

Figure A2.6: CMU design for reliability theory

Figure A2.7: Candidate additionality theory (H1) — TA contributes to more (and/or more competitive) flexible
capacity for the CM in 2018/19 and subsequent years

Figure A2.7: Candidate additionality theory (H1) — TA contributes to more (and/or more competitive) flexible
capacity for the CM in 2018/19 and subsequent years

While Phase 3 researched focused on testing and refining participation theory, Phase 4 research focused on
testing and refining the elements of the theory relating to additionality (i.e. whether the second TA scheme
really made a difference and contributed to its objectives in a way that would not have happened in the
absence of the scheme). There was little direct evidence to test reliability theory during Phase 4 because
there was no system stress event during the 2017/18 delivery year.

14
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flexible)

Other changes in
market make tum-
down DSR
attractive

Reputational or inandial risks of non-delivery too great
and/or the potential revenues were too lowfunpredictable
or short term (not worth it)

———= Hassle invelved in participating in TA

Expected price
Do not think turn-
down DSR is >
feasible fortheir
portfolic under
cumrent CM rules

Risk implied by TArules =

The TAiznot a good fit for cur current capacity portfolic

Turn-down DSR in the TArules

(e.g. becausze of
bazeline
methodology) OR

CM not seen asan
attractive strategic

andior business direction, =0 it iz not a strategic priority
for us (better things to do)

—

Do not pre-gualify CMUs forthe 2nd TA

opportunity
Aggregator already has an establizshed

'SR business and has more skills! L
capability to offer backup, mixed DSR
or storage rather than pure turn-down

Main CH offers a
better deal than
TA (e.g. because

ixed DSR
pusr;i;e; because P re-qualifying for the T_A present practical challenges
longer term) Hassle invelved in participating in TA (too hard) anwnrth&tlrgssﬁ?les were not short (too

Aggregator did not have experience or

resources to devote to engaging with
TA

Figure A2.1: Participation theory for aggregators



Appendix 2: Candidate theory for the second TA at the start of Phase 4

Aware of and consider TA

Skills, resources and systems o

participate in the TM

Have skills, resowrces and systems to
participate directly

Site 5 vitable for turn-down DSR

Site can turn down with low commercial
risk

Experience of turn-down DSR for Triad
management and'or flecibility services

Revenues have potential o make s
material difference to the business

Costs, risks and benefits perceived as
acceptable (given expected clearing
price and expected number of stress

events)

Site:s vitable for turn-down DSR

Experience of turn-down D'SR for triad
management and/or other flexibility
Services

Aware of and consider TA [but lack
skills, resources and systems o
participate in the M)

Site suitable for turn-down D'SR {and
¢ perience of turn-down SR for triad)
BUT...

Costs, risks and benefits perceived as
unacceptable [given expected clearing
price and number of s ress events) OR

Commercial risk of turn-down
perceived to be unacceptable

This & 8 no-brainer as TA revenue can be

added st little extra cost [go it alone)

Dion't have the skilk, resources or time to

participate directly {it's too hard to go it
alone)

Paotential returns not considered sufficient
to compens ste for necessary investment
and risks associated with TA {notwerth
going alone)

Figure A2.2: Participation theory for direct participants

Mechanism

Outcome

Crutcome that s ak o a contesxt

_.[

Pre-gualify CMUs for 2nd TA
auction as a direct participant

Do not pre-gualify CMUs for 2nd
TA auction directly but cons ider
participating via aggregator




Appendix 2: Candidate theory for the second TA at the start of Phase 4

Mechanism
Quizome
Outcome that is also 3 conext

Site suitable r turn-down DER:
Site can twm down with low commerdal risk

Experience of tun-down DSR or Triad management and for
fzaibility services

Rewnues have potential to make 3 materisl diference o he
business

Costs, risks and bensfiE perceiwed 3= sccepEhle (given TA
clearing price and expected number o fstress events)

Awareofand consider TA (2. vis 3ggreg aor)

Hawe the legsl, financizl and Echnical caps oty o eng age with
an aggregator

Have confidence in the aggregatr's abilife=

Don't hawe the skills, resources or time to partcipsts directy
OR capadtytoo small o participa & directy OR could
parbcipate directhy but lower cost or lower risk o participate vis
sggregator

J With a3 ggregator support, TA revenues can
-[ b= sdded with low costrisk (need some

relp)

—'[ DSR st the site is an atactive propesition i an aggregaion

]_

—-[ DSR st the =i is an stiractive proposition o 3n 3ggregs or J»

— Aggregator reasoning —
Exisfing client for fwrn-
down DSR, metering
and sysEms in place

Existing DSR dient,
adding TA iz 3 no-brainer | |
Compatible with CMU
design sta =gy, 1|
confident sie can
pass DER st TA provides an
oppor inity to acquins
poEntislhy proftable

dignt st rezsonsble cost

*

Potential dient for
turn-down DSR., AND
other fexibility
s=rvices. Metering for
DSR mostefictive,
no renew sbles on site

Site suitable o turn-down DSR

Experience of turn-down DSR. for trisd management andior
other fizxd biliny services

Aware of and consider TA (e.g. via aggregstor)

Tum-down perceived o be associzied with high commerdal
risk

Potentisl rewenues would not make 3 matensl diference to
the businesz

Costs, risks and benefils peroeived 3= wnacceptsble (given
TA cearing price and expected numbsr of sress events)

Aware of TA but do not hawe the legal, financizl and

technical capacity to engage with an aggrega tor at this time

Dro mot have con idence in the aggregaiors sbilibes

Figure A2.3: Participation theory for aggregator clients

Potantiz| returns not considered suficient
to compensate ©r necessany inestment
and risks associaed with TA (notworth it)

It too risky to participate directy or
through an aggregator

i,

%

Pre-guslify CMUs or 2nd TA
asuction through an aggregaior

Do not pre-gualify CMUs for Znd
TA suction directy ar vis
aggragator

-

Dhor noit pre-qualify CMUs ©or 2nd
TA suction directyor via
agg ragator

17



Appendix 2: Candidate theory for the second TA at the start of Phase 4

Maothing has changed to alter original estimste of
costs and benefits

Have contrack 'scund leads for all pregualified
capacity

Proven D3R CMLU: pregualification velume
determined by previous DSR test performance

Participants need to recruit capacity after the
auction

Lower price expectations in futre CM mean they
are less confident in ability torecuit after the
aucticn

Participants needed toreocuit capacity after
pregualification but less sucoessful than

expected

Recuited capacity prior to prequalification/
guction but had technical problems with this
capacity

Preguality for the auction toc keep options open

Compliance with rules i too hard OR couldn't
recruit capacity OR the price doesn't looe likely
to be high encugh to make it worthwhile OR not
confident in the longer term turn-down DSR or
CM opportunity OR have better cpportunities
elsewhwere (e.g. Early Auction)

Administrative problems or ladck of understanding |

of eligibilty rules

e —

R

Reassess strategy and confident that "this &
still 3 good deal for ="

Revigw volume and choos ereslistic contractusl
commitment {this & more realistic)

Reassess strategy and decide "things have
changed {this does m't look such a good deal)
soowe can't offer all the capacity we had
planned”

Enter suction with all pre-guslified capacity

Feassess strategy and decide "things have
changed [it's harder to recruitthan we had
thought) s o we can't offer all the capacity we
had planned”

Reassess strategy and decide "things have
changed [technical challenges havereduced
the capscity available to us) so we can't offer

all the capscity we had planned”

Enter suction with less than pre-qualified capacity

Resssess strategy and decide "this is not for us
at this time™

compliantwith rules

!{ Mot eligible to enter suction becaus e not

Figure A2.4: Auction participation theory (aggregators and direct participants)

Do not enter auction




Appendix 2: Candidate theory for the second TA at the start of Phase 4

Turn-down DSR and the CW represent an
Important strategic opportunity

WIIING to Invest In the 1ong terr A We are in this for the long term and : Lo not submit an exit price
want to win the audion at any price

Committed to win CW revenues

Have known capacity by the time of the
audion

Expectto be abletopass DSR and SPD

testing without a problem

Weneedtocover our costs but the Submit a low exit price or wait until
HiSKS are low : auction comes down to the level we

need to cover anticipated costs

Do not expect dress events

Expect there to be some stress events

audion

The price needs to be high enough | submit an exit price that wil be

Capacity not yet recruited to attract clients

suffidently attractive

All projects requiredto return profits

We only wart to take part if we can

DSR tests seen as a significant challenge make an acceptable level of profits

Submit an exit price that secures
desired profit

Expenence, sklls and ime to develop

sophisticated bidding strategy using public henefidal combination of CU

domain information about the audtion L . . [
capadty and other bidders - - nies_lgrlafd_prge_ ___J

) ) ) The prices we secure needs to . L
Opportunity cogs of delivery are material reflect opportunity costs of delivery ; amicﬁiu;?dt gn exrrttuﬁrge;nhdmhglsﬁggnms
and hassle costs \ P ppo
Have known capacity by the time of the
|

Expertize to develop the most

Figure A2.5: Auction bidding theory (aggregators and direct participants)



Appendix 2: Candidate theory for the second TA at the start of Phase 4

Costs of failing to deliver in a
stress eventis low and can be
passad on to client

Low expectations of a stress
event

Penalties for failing DSR test are
significant

Credit cover seen as material
commitment

Key

Mechanism

Outcome
Qutcome that is also a context

The most
importart thing is
that the CMU
passesthe DSR
ted

CMUs designed
topassthe DER
test, may not be

reliable in a
stress event

AND

Price high enough to make
overstuffing (providing more capacity
than necessary in a CMLU) cost
effedive

Sites with capacity less than S00kKW

Sites with capacity above S00kKW

Delivery risk mitigated by conservative
estimate of potential turn-down
capacity

Larger sites with variable levels of
adivity

Delivery risk mitigated by consernvative
estimate of potential turn-down
capacity

DSR test harder to pass
with multiple compaonents
=0 "overstuff” to reduce
rsk

Diversified CMU mare likely
to deliver in a stress event

Single site CMU is more
transparent and less
problematic DSR test

Single site may be less
likely to deliver in gress
event as no diversification

Baseline is unpredictable 1

May not deliver in a stress
event

Figure A2.6: CMU design for reliability theory (aggregators and direct participants)

20



Appendix 2: Candidate theory for the second TA at the start of Phase 4

Established aggragatars with existing clients who =& the capacity market s 3
strategic opporiunity but were not feilby Eamiliar with it

Our experience of participating in e

TA means the capactymarket sssms |

Drirect participants and aggregators atracted by the TAS low credit cover o build 1 le=s risky
EXpETIENTE

- In order bo parficipat in the TA we
Aggregators and direct parficipants who invesid in merning or transformer [ " vide " ca.pacrt:lo;.mﬁlabllgm |l
=guipment o mest capsoty market reguirements pra {apacny W Wil mE= us
betier position=d to partidipate in fe The TA contribuies to more andlor more competiive
paoty markst
| Aggragators (fom outside e LK) who have used fie TA b atract clients. ' . il : fexiblz capadity br he capacity marketin 20183 and
r subssquent years
; Inorder o parficipat in the TA we
hawe built 3 customer base and sonow |-
| Energy suppliers who have used the TA to sell fexdbility o their enengy supphy wewant o continue with the CM
customers E
. W& hawe recruited new turm-down DER
Aggragators and direct participants who hawve back-up and twrn-down DER capacity | dients or browght in new sites fuough
L fhe TA and can cost-=Fectively include

them slongside back up in CMUs or
the CM

Existing aggregatrs and direct participantsthat already had the conidence to
participate in the main CM, for whom participating in the capacity market over multiple
YESIS is core part of their business model, and who did not use the TA o grow their
flzadblity business in the ways outlined in the contests sbowe

-
We have slwanys intended to particpate
in the capacity markst and the TA did
mot help us o grow our flesdbility
business

The TA made no difErence to the flesdble capacity
) swsilable b the capscity market in 2018-3 and
Aggregaiors or direct participants that are confident o parbicipsie in the main CM and We are 3 new entrant o fexibility in subsequent years and thersfors is not sdditianal.
have recently stErt=d to pursus flexbility in the main CM becauze of changes in the ‘th.E.CM. hu‘t'.mnukl r.la'.e starbd .
wider market (2. review of embedded benefts) -butwho did notuse he TA bgrow 7|  Partiopsting with fexiblz capacityin
thir fezbility business the capacty market smyw sy, beoause
of ofher changes, not the TA

Cirect paricipants and aggregators who perceivwe 3 risk around complisnce with L
metEning reguirements becsuse of uncerzin inerpretaton of CM rules

Higher credit cover makes the main
CM le== sttractive o us than the TA
becsuss of the risks we perceie
around compliance testing andfor

delivenyin the main CM Flexible capacity unavailable for the capacty market
- becsuss of Batures of the capscity markst

Diirect participants and aggregatrs with clients active in delivering r ofher fzdbility
sardces of Triad, which potentslhy sfiect their baseline ©or DSR tests and delivery

) Lower clearing price maks the main
Direct parficipants, aggregaiors and aggregator dients who hawe significant hassle or —= M unatrsctive to us in spite of the
opportnity oosts to cowver OR ability to steck CM revenues with other fesdbility | asttraction of tha TA
revenues is diminished (29, becsuse of reductions in Triad revenues)

Direct particpants and aggregators E£stng approaches to O'ER andior clien
recruitment w hich are new to them AND EITHER putting forward sites/dients that
reguire complex metering tests (2. because of on sie renewables) OR putting
forard sites/dients that are delivering ©r other fecdbility serdces which afects their

Participating in the TA has deEmed us

A § .| Flexible capacityunsvailable for the capscty market
bassline and reduces their measured DSA capacity OR fating high recruitmenthassle #| Fom participating in the capacity market *| becsuse ofthe sperience ofthe TA
costs o identify potential sies/client with simple metring and no baseline issuss
within the timescale reguired for TA

Figure A2.7: Candidate additionality theory (H1) — TA contributes to more (and/or more competitive) flexible capacity for the CM in 2018/19 and
subsequent years



Appendix 2: Candidate theory for the second TA at the start of Phase 4

IMarket changes
supporting tum-
down DSH e.g.
changes to Triad,
MCPD, Power
Responsive

Diract participants and aggragator clients
whao offered intermuptble industrial loads
in the TA built confidance and experiznce

Aggregators ofzning tumn-down DSR

Aggregators and direct participants who
see turn-down DSR as confributing te [~

Aggregatrs with dients who could be
appreached to ofier turn-down DER

their C5R commitments.

Aggragators new to the UK markst for ,
turn-down DSR buikding their dientbase |

Aggrmgatr disnt with sxperiznce of
turning down T riad onty, who wanted
to test poential invelvement in twrn-down

services and wers approsched by an

aggregater

Aggregators and direct particpants
with pontial turn down DSR asset
whare CM payments are nesded for

cost efectivensss

We alraady intzndad to incresse our
turn down DSR offer but the {first andior
second) TA has built (sggregstor dient
trust and)) sxperiznce and helped dirsct

participants, aggregstors and their

dignts o sssess therisk and

opportunity costs invelved and decide

turn-down DSR is wortva hile

¥

The TA has encouraged us o enter the

market or aggregation of wrn down
DSR, it motivaed out sales foroe as it
was something o Bk to new clients
ahout {rezsoning) and the high price
{resource) made it cost efzctive o
bring new sssets to markst

The TA has encouraged us o enter fhe

markat ©r fzoibility s2rdces va an
aggregator and has sllowsd us o pilot
our inwvelvement at low costiisk

The TA has increasad our confidence that
there will be cngoing gowemment support
for turn down DSR

Crirect participants and sggragator clients

with interruptible industrisl loads or other

forms of sorage already parficipating in
STOR, TRIAD or other services

Aggragators sctivein aress whare
prosiding twrn-down DSR in the capacty
market is incompatible with other serdces

{2g. dynamic FFR) or the sssat they
Fggragats (2.9, becsuss theyars not
suishble br CM strezz ewents)

Onganisations who found it harder o
prowide turn down DSR inthe TA than they |

sxpeciEd and 3 longer timeframe and mare
finandial support would be reguired

e T
anofher revenws stream fr our existing

Reducing the capadity set aside for turn-
down DSRinT-1 and excluding TA

participants from some T-4 suctions
reduces e opportenities or wen down
D5k

We hawe slways done 35 muech turn
down DER 35 we can - the TA s just

turn-down capacity

Wehawe shways done 35 much turn

The TA contributes o widar encouragement of turn
down DGR

Mi=d messages received sbout win-down DER,
potzntial prowders have resenations.
Caonsequenthy === investment into turn-down DSR
than if there was a clear long £rm commitmeant

The TA made no difierence to turn down DER

down DSR = we can and do not intend
to provids it to the capadity markst

k'

W would like to ofier more turn down
o  DSR butifs not costefiective forus 3t
fhe moment

Figure A2.8: Candidate additionality theory (H2) — the TA contributes to wider encouragement of turn-down DSR
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Appendix 3: Revised theoretical
framework for the second TA at the end
of Phase 4

Introduction

Phase 4 evidence was used to test and refine the elements of theory relating to additionality (i.e.
whether the second TA scheme really made a difference and contributed to its objectives in a way
that would not have happened in the absence of the scheme). This appendix presents the revised
additionality theory for the two objectives of the second TA and explains how and why we refined the
candidate theories for additionality. The candidate theories themselves are presented in Appendix 2.

We were not able to test the candidate reliability theory as there was no stress event during the
2017/18 delivery year. We have not therefore refined the ‘CMU design for reliability theory’ set out in
Appendix 2.

Also, the candidate theories set out in Appendix 2 for participation, auction participation and auction
bidding were not changed by evidence arising from Phase 4 and have therefore not been revised.

This appendix therefore presents revised theory relating to the two objectives of the second TA, which
were framed as ‘hypotheses’ to be tested:

¢ Additionality theory (Hypothesis 1) — TA contributes to more (and/or more competitive) flexible
capacity for the CM in 2018/19 and subsequent year

o Additionality theory (Hypothesis 2) — the TA contributes to wider encouragement of turn-down
DSR

These two elements of revised theory are presented below, with an explanation about how and why
we developed these revised theories from the candidate additionality theories presented in Appendix
2.

Additionality theory (Hypothesis 1) — TA contributes to more
(and/or more competitive) flexible capacity for the CM in
2018/19 and subsequent year

The candidate theory for Hypothesis 1 is presented below in Figure A3.1, with labels for outcomes 1-
4. The evidence relating to candidate CMOs for aggregators and their clients showed mixed support

for different CMOs and was therefore tested using process tracing methods, as set out in Appendix 5.
This showed considerable evidence to support the CMOs leading to outcome 1 and some support for
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Appendix 3: Revised theoretical framework for the second TA at the end of Phase 4

one of the CMOs leading to outcome 2, but no direct support for CMOs leading to outcomes 3 and 4.

The evidence relating to candidate CMOs from the remaining group, direct participants, was clearly

supportive of outcome 2, and therefore process tracing testing was not used for these cases.

These testing outcomes, together with detailed understanding of contexts and reasonings emerging

from the evidence, led us to refine some aspects of the candidate theory. A diagram of the overall

revised theory is presented in Figure A3.2, showing three separate sub-areas of the revised theory.

The key areas of change in each of these areas are summarised in Table A3.1, while the detailed

revised theory for each area is shown in Figures A3.3 to A3.5 below.

Table A3.1: Summary of changes to sub-areas of H1 theory

Sub-area
of H1

theory

How the theory was revised

We have clarified that the

Why these revisions were made

a. A new CMO for aggregator
clients previously doing
Triad, under outcome 1.

A — new Chapter 3 of the main report explains that only turn-down
CMO additional outcomes from the DSR from single-site CMUs and from sites with access to
subsequent | second TA are dependent on frequency services revenue in the second TA cleared in

to outcome | what happens in the main CM, | the main CM auctions in 2018, but other types did not.

1 both for the 2018/19 delivery Interviews with TA aggregators, direct participants and
year (for which auctions have clients during Phase 4 provided strong evidence that the
already been observed) and actual contribution of capacity developed in the second TA
subsequent years (for which towards future CM auctions will depend on the clearing
auctions had not been held, at | price in those auctions. While organisations may put
the time of writing). forward turn-down DSR from the second TA into the main

CM (in either proven or unproven DSR CMUs), they will
only obtain capacity agreements if they are willing to
accept the clearing price in a particular auction.

B - We have condensed outcomes | We found no outright evidence of outcomes 3 and 4, which

speculative | 3 and 4 in the candidate theory | involve flexible capacity being deterred from participating

theory for into a single ‘non-additional’ in the main CM (either by negative experience of the
outcomes 3 | outcome and have marked this | second TA or by conditions in the main CM). This is

and 4 as ‘speculative’. because all the second TA participants (aggregators and

direct participants) chose to prequalify DSR for the main
CM auctions that were held in spring 2018. However,
Phase 4 interviews identified some risks around ongoing
participation in these auctions, as discussed in chapter 3 of
the main report. These are captured in these ‘speculative’
CMOs for the new outcome 3.

C —refined | We have refined and As discussed in chapter 3, Phase 3 and 4 evidence

theory for rationalised the CMOs for showed that:

outcomes 1 | outcomes 1 and 2 as follows:

and 2

a. Aggregator clients that were already confident
about turning down for Triad did not learn about
‘turn-down’ per se. But the second TA brought
some of them into a new aggregator contract that
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Appendix 3: Revised theoretical framework for the second TA at the end of Phase 4

Sub-area How the theory was revised
of H1

theory

b. Removal of direct
participants from the
contexts for outcome 1,

c. Combined the CMOs for
aggregators building a
customer base and
recruiting new clients, for
outcome 1.

d. Slightly reworded and
reordered CMOs for
outcome 2.

Why these revisions were made

offered future opportunities for the CM
participation.

Phase 3 and 4 evidence showed that the direct
participants were experienced with turn-down
DSR in the CM (e.g. from the first TA) and did not
find that the second TA made turn-down DSR or
the CM seem less risky.

There were strong similarities in the reasoning of
new and existing aggregators that used the
attractions of the second TA to build and develop
their client base.

More explicit information emerged during Phase 4
about the context and reasoning for direct
participants and aggregators that preferred the
main CM to the second TA.
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Establizhed aggregstors with existing clients who s== the capsoity markst 3= 3
strategic opporiunity but were not by familiar with it

Diirect participants and aggregators atracted by the TAS low credit cover o build
EXDETIENCE

Aggregators and direct paricipants who invested in meErning or transformer
eguipment o mest capacty market reguirements

| Aggregators (fom outside the LK) who hawe used the TA o attract clisnts.

Energy suppliers who have used the TA to s2ll flexbility o their ensrgy supphy
cusmers

Aggregaors and direct participants who hawe back-up and wrn-down DSR capacity

Existing aggregators and direct participantsthat alresdy had the confidence to
participate in e main O, for whom participating in the capscity market over multiple
yEars is core part of their business model, and who did not use the TA © grow their
flznablity business in the ways outlined in the contexts sbowe

Aggregators or direct participants that are confident o paricipse in the main CW and

hawe recenty s@rted to pursue flzability in the main CW becsuss of changes in the
wider market (eg. review of embedded benefts) - but who did not use the TA B grow
their fexibility business

Direct parfcipants and sggregators who perceive a risk around compliance with
meiErning reguirements becsuse of uncerzin inerpretation of CM rules

Drirect particpants and sggregatrs with clients active in delivering ior other fexibility
=sarices or Triad, which potentislhy sfiect their bassline ©or DS tests and delivery

Direct parficipants, aggregakrs and aggregator dients who have significant hassle or
oppornity costs to cower OR ability to seck CM revenues with other flesability
rewenues iz diminished (2. becsuse of reductions in Trisd revenues)

Crirect participants and aggregators £sting approaches to DER andior cliem
recfuitment which are new to them AND EITHER. putting forward sites/dients that
require complex metering tests (=g, becawse of on sie renewsbles) OR putting
forward sites/chients that are delivering or ofher §z2dbility serdces which afiects their

Dwr expenience of participating in the
TA means the capscty markst seems
l==z risky

Inorder to parficipat inthe TAwe

invested in capacityor the sbility to

provide capacity which will make us

betier positioned to partidipate in the
Capaoty markst

Inorder o parficipate inthe TAwe
hawe built 3 customer bass and so now

wewant o continue with the CM

W hawe recruited new tum-down DSR
dients or brought in new sites fough
the TA and can cost-=Szctively include
them alongside back up in CMUs or
the CM

] S

We have shwaye intended to participsts
in the capacity market and the TA did
not help us o grow ouwr fiesdbility
business

|

W are 3 new entrant o fexibilityin
the CM but would hawve stared
participating with fexible capactyin
the capacty market anyw sy, becauss
of ofher changes, not the TA

Higher credit cover makes the main
CM lzs= attractive o us than the TA
becsuss of the risks we perceie
around compliance testing and/or
delivenyin the main CM

Lower clearing price maks the main
CM unatiractve to us in spite of the

attraction of the TA

e

The TA contributes to maone and/'or more competifive
f=xible capadty or the capacity market in 2018-3 and

subseguent years Outcome 1 (additional)

The TA made no diference to the flesdble capacity
awilable © the capacity markst in 2018-3 and
subzeg years and thersfore is not sdditions].

Outcome 2 (non-additional)

Flexble capacity unavailsble for the capacty market
becsuse of Batures of the capscity market

Outcome 3 (non-additional)

Participating in the TA has deemed us
fom paricipating in the capscty market

H

bassling and reduces their messured DSR capacity DR facing high recruimenthaszle

costs o identify poentizl siesclients with simple meening and no bassline issues
within the timescsle reguired for TA

Flesdble capacity unavsilsble for the capaoity markst
becsuse of the sxperiznce of the TA

Outcome 4 (non-additional)

Figure A3.1: Candidate additionality theory (H1) — TA contributes to more (and/or more competitive) flexible capacity for the CM in 2018/19 and subsequent years
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Diganis 2ons undertaking sal *cispatdn for Tried 2wl danog

ATy erRaors el e ot presd ously comp eted a TA cycle, Who
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Figure A3.2: Overall map of revised additionality theory for Hypothesis 1 (see charts below for detail on areas A, B, C)
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Appendix 3: Revised theoretical framework for the second TA at the end of Phase 4

Theory area A — new CMO subsequent to outcome 1 (relating to outcomes in main CM auctions)

This new CMO has been introduced to show that — even if participants from the second TA prequalify for future CM auctions and participate in the auction process — they will
only obtain capacity agreements if they think that the clearing price in those auctions offers them a good deal.

------------ Observed for main CM auctions in —mmm s s s
2018-9 (some TA capacity cleared;
some did not). Speculative for future CM

| [
I [
I [
| .
| auctions. :
: Participating in future CM :
I auctions continues to fit with 1
: our business priorfies and !
) . | organisational capacity :
i s a'
The TA contnbutes to : TA participants obtain !
more and/or more . . !
competitive flexible : J The clearing price in the agreements in the main CM !
—5 capacity pariicipating | , main CM auction makes 5| auctions(in 2018-9and :
in main CM auctions ! ’l this a good deal for us subsequent years) leading fo an '
n 2015.9 or : Euféfjfe in flexible capacity :
subsequent years | g J
I [
I [
| 1
I [
| !

Figure A3.3: New CMO subsequent to outcome 1 in H1 theory (relating to outcomes in main CM auctions)
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Appendix 3: Revised theoretical framework for the second TA at the end of Phase 4

Theory area B — speculative CMOs for outcomes 3 and 4 in candidate theory

Outcomes 3 and 4 in the candidate theory have been combined into a single outcome (revised outcome 3) and are marked as speculative because they were observed as
risks rather than as outcomes during Phase 4 of the evaluation. The evidence is summarised in the main report and in Appendix 5 on process tracing.
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________ 5 because of the risks we perceive
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| delivery in the main CM (RISK OF | !
I THIS - NOT DEFINITE) | :
________________ 4
|
________________ |
Direct participants, aggregators and aggregatar clients who have | ) . N o e e = == - = -
Lower clearing prices make the main | ) . : )
significant hassle or opportunity costs to cover OR don't have [ unattradigvg to usin spite of the : 1 | Flexible capacity unavailable for the capacity
ability to stack CM revenues with other flexibility revenues ORfor (= — -~ — — — — ~ * atraction of the TA (RISK OF THIS - * market because of features of the capacity I
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Direct participants and aggregators testing approachesto DSR I
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facing high recruitmenthassle costs to identify potential sitess U e aiiab o
clients with simple metering and no baseline issues within the
timescale required for TA

Figure A3.4: Speculative CMOs for new outcome 3 in revised additionality theory for H1
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Appendix 3: Revised theoretical framework for the second TA at the end of Phase 4

Theory area C — refined CMOs for outcomes 1 and 2 in candidate theory
Minor refinements were made to the CMOs for outcomes 1 and 2, to reflect deeper understanding of contexts and reasonings for these outcomes, as set out in Table A3.1.

Crganissticns undertsking self-dis patch for Triad avoidance

Apggregators thet had not previous by completed a TA oycle, who
were sble to learn sbout the CM process and asssess client risks
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competitive flexible Outcome 1 (additional)

the CM capacity participating
in main CM auctions
In order to parficipate in the TA we invested in the ability in201&-Saor
Aggregator and existing aggregator clients who imvested in subsequent years

equipment and'or IT systems to meet CM requirements

Apggregators (both existing participants and new market entrants)
participating in the second TA that nesded shortterm revenues
{not just 4-years shead), were confident in their ability to recuit

pure turndown SR and did not offer incompatible products

Existing aggregators, aggregator client and direct participants
that aready had the experience and confidence to participate in
the main Ch and that participated in the second TA {high price in
the second TAwsas awindfall)

Apggregators who wanted a steady stresm of revenue over seversl
years and who wanted to participste in every T-4 auction
[including those to which TA exclusions applied) that did not
participate in the second TA

Drirect participant, aggregsator clients and aggregstors who had

mixed generation/turn-down capacity which could not essily be
submitted to the second TA (2g. because of additional metering
requirements for mixed sites) that did not participste in second TA

to provide capacity which will make us better positioned
to participate in the capacity market because it improves
the likely return on investment

Becalse the TA offered stiraclive terms we have been
ableto build cur customer base for turn down DSR
which recuces out costs of participating in the CM and
50 makes ita more stiractive business cpportunity

We have slways intended to participste in the capacity
market and the TA did not make any difference to that

The main capacity market & more attractive to us than
the TA either because it suits owr capacity betier or
because it offers a steady stream of revenus over
seversl years

Figure A3.5: Refined CMOs for outcomes 1 and 2 in revised additionality theory for H1

The TA made no
difference to the flexible
capacity availsble to the
capacity market in 2018-2
and subsequent years
and therefore is not
additional.

Outcome 2 (non-additional)
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Additionality theory (Hypothesis 2) — TA contributes to wider
encouragement of turn-down DSR

The candidate theory for Hypothesis 2 is presented below in Figure A3.6. We tested this candidate
theory against evidence from Phases 3 and 4. It was clear from interview data and observed
behaviour in the CM that the turn-down DSR brought forward by direct participants was non-
additional. These direct participants were already experienced providers of turn-down DSR, active in
Triad management, other flexibility services and in the first TA scheme, so the second TA did not
generate learning about turn-down DSR for them.

However, there was more evidence of additionality from aggregators and aggregator clients. We
tested the candidate theories for the aggregators going forward to delivery in the second TA using
process tracing methods, as set out in Appendix 5. The evidence tests incorporated evidence from
aggregators and from clients of each aggregator. This testing process revealed considerable support
for outcome 1 (additional contribution from the second TA), with some support in one case for
outcome 2 (mixed additional/non-additional outcomes). There was no support for outcome 3 (non-
additional outcomes for H2).

While we found evidence to support for the CMOs in the candidate theory for H2 for aggregators and
some of their clients, we also found that there was considerable overlap between the theory for H1
and H2. Since the second TA was only recruiting turn-down DSR capacity, any capacity that was
additional for Hypothesis 1 was (by definition) also additional for Hypothesis 2. In other words,
additional turn-down DSR capacity recruited for the second TA and subsequently put forward to the
main CM inherently involved an increase in supply of turn-down DSR. So the revised theory for H1
additionality already incorporated most aspects of H2 additionality. In revising H2, we therefore
simplified the theory considerably and restricted the theory to outcomes involving increases in turn-
down DSR for other flexibility services, outside the main CM.

Table A3.2: Summary of changes to sub-areas of H2 theory

Sub-area How the theory was revised Why these revisions were made

of H2

theory

New We introduced a new outcome, | As explained in chapter 3 of the main report, we found
additionality | with supporting CMOs, for evidence of aggregators targeting recruitment of turn-down
outcome ‘additional turn-down capacity DSR because of the second TA, and then securing (or

for non-CM flexibility services’ trying to secure) other flexibility service revenues for these
clients, in addition to the main CM. Aggregators and
clients less experienced with turn-down DSR also gained
learning about turn-down DSR in general. We did not see
evidence of additionality for direct participants in the
second TA, who were already experienced with turn-down
DSR.
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Sub-area
of H2

theory

New non-
additionality
outcome

How the theory was revised

We introduced a new outcome,
with supporting CMOs, for ‘the
second TA making no
difference to the provision of
turn-down DSR for non-CM
flexibility services by some
organisations.

Why these revisions were made

As explained in chapter 3 of the main report, we found
evidence of aggregators, direct participants and some
aggregator clients that were already active in a range of
turn-down DSR services outside the CM. Where
aggregators and direct participants were adding second
TA revenues to existing clients or sites that already offered
a fixed volume of turn-down, and already had revenue
streams for this capacity from other flexibility services, this
was non-additional.
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Figure A3.6: Candidate additionality theory (H2) — TA contributes to wider encouragement of turn-down DSR

Outcome 1 (additional)

Outcome 2 (mixed)

Outcome 3 (non-additional)
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Aggregators and clients inexperenced
with turn-down DSR

Aggregators newto turn-down DSR
market in the UK

MNew aggre gator dients previoushy tuming
down for Triad only

E xperienced aggregators, aggregator
dients and direct pardicipantz in second T4
that already participate in other services for

turn-down DSR

Figure A3.7: Additionality theory (H2) — TA contributes to wider encouragement of turn-down DSR

. Second TA build trust’experience of direct '

= participants, aggregators and their clients
increasing their confidence to participate in
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and =0 reducing the costs of participation

in flexibility markets
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Direct participants,
aggregators and their
dients putting
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DSR to second TA
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Market
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provision of tum-
down DSH in non-
capa city market
flexibility zervices
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Appendix 4: Methodology for qualitative research

Appendix 4: Methodology for qualitative
research

Introduction

The research involved in-depth telephone interviews with 18 organisations from April to May 2018.
This included representatives of nine out of eleven TA participants, one non-participating aggregator
that had submitted capacity via a participating aggregator and a sample of eight aggregator clients.
The sampling is explained further below.

For the TA participants, the non-participating aggregator and two aggregator clients, these Phase 4
interviews extended the information already gathered through fieldwork conducted in earlier Phases
of the evaluation.

Sampling and recruitment

A summary of the sampling approach and the response rates is presented in Table A4.1.

The research involved in-depth telephone interviews with representatives of:

¢ Nine of the eleven organisations that obtained capacity agreements in the second TA auction
(taking account of the sale of one CMU to a third party, which increased the number of
participants from ten to eleven).

e One non-participating aggregator that had submitted capacity via sub-contract to a
participating aggregator.

e Eight aggregator clients out of an estimated population of 75 clients in the second TA.

Email surveys were used to collect additional quantitative information on the characteristics of their
capacity, the costs involved in participating in the second TA and the other flexibility revenues
available to these CMUs. Email surveys were completed for all of the interviewees, although some of
these were incomplete owing to respondent’s lack of time or commercial constraints.
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Table A4.1: Summary of sample for Phase 4 qualitative research

Sample group  Description Population =~ Sampling | Target no.  No. of Email Total Response
strategy of interviews | survey responses  rate (% of
interviews  completed | completed (% target) sample
contacted)
Participating | Organisations with CMUs with Capacity 8 Census 8 7 7 7 (87.5%) 87.5%
aggregators Agreements post-auction, including two (8)
participating aggregators that dropped
out post-auction.
Direct Organisations with CMUs with Capacity 3 Census 2 2 2 2 (66.6%) 66.6%
participants Agreements post-auction. Two direct (3)
participants cleared the auction, but
one sold a CMU to a third direct
participant.
Non- Organisation that did not obtain a 110 Census 1 1 1 1 (100%) 100%
participating | Capacity Agreement in the auction but (1)
aggregator submitted capacity on behalf of clients
via sub-contract to a participating
aggregator.
Aggregator Organisations submitting their own 75M Purposive 10 8 8 8 (80%) 38%
clients capacity via an aggregator. An (21)
additional 10 clients from this sample
were interviewed during Phases 3.

0 There may be other such contractual arrangements of which we are unaware.
" The estimated population of aggregator clients is based on site address data provided by National Grid, with commercially available address databases.
This has increased since Phase 3 research owing to additional data becoming available from National Grid.
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Sampling for aggregator clients

National Grid provided addresses, and in most cases organisation names, for components within aggregator
CMUs that were going forward to delivery in the 2nd TA. Winning Moves (then trading as Databuild) sourced
contact details and business characteristics for these addresses and organisations. This enabled them to
identify (for almost all sites) the main business activity, organisation name, head office telephone number
and website addresses for these components. Additional data became available during Phase 4 for CMUs
that were not fully defined during Phase 3, bringing the total sample of aggregator clients to 75. Screening
survey information was available from Phase 3 for the initial sample but not the additional sample.

During Phase 4, attempts were made to contact 21 client organisations that had not provided in-depth
interviews during Phase 3. These were drawn both from the additional data, from unused contacts from
Phase 3 and — in three cases — from client organisations in the second TA that had also been in the first TA
and had been interviewed during Phase 2. The sample was purposively chosen to provide representation of
the main sectors (and associated asset types) providing DSR, drawing on the DSR characterisation
developed during Phase 3.

Interview and email survey approach

For TA participant organisations, and other organisations interviewed in previous phases of the research
(which included three aggregator clients and one non-participant aggregator), the interviews were generally
undertaken with the key contact at the organisation who was involved in previous phases (i.e. the person
primarily responsible for implementation of TA requirements). Respondents were encouraged to involve
other individuals in their organisation if needed, to cover the range of topics under discussion. A small
number of the interviews involved conference calls with more than one respondent in the organisation. There
were a number of follow-up emails to obtain email survey responses.

For aggregator client organisations, we interviewed the key contact identified during the Phase 3 screening
survey'2 (where available). This was generally the person responsible for liaising with the aggregator and/or
the person with responsibility for energy management. Contacts for unscreened aggregator clients were
identified via company switchboards, by asking for the energy manager or operations manager.

The email survey, consisting of a spreadsheet template, had already been sent to all of the participating
aggregators and two out of the three direct participants. Where these organisations had not already
responded during Phase 3, or where Phase 3 responses were incomplete, additional information was
sought.

The email survey was also sent to the third direct participant and to the aggregator clients contacted during
Phase 4. Where possible, this was completed by the interviewee. If this was not feasible, it was completed
by the interviewer, using information sourced from the interview. Email surveys completed by the interviewer
were sent back to the relevant interviewee so that they had the opportunity to check any inaccuracies.

2 The methodology used for the Phase 3 screening survey is set out in Appendix 3 of the Phase 3
evaluation report: https://www.gov.uk/government/publications/evaluation-of-the-transitional-
arrangements-for-demand-side-response-phase-3
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Appendix 4: Methodology for qualitative research

Table A4.2 provides an overview of the topics covered with the different respondent types in both the Phase
4 depth interviews and the email survey.

Table A4.2: Overview of topics to be covered in Phase 4 depth interviews and email survey

Group 1: TA Group 2: TA Group 3:
participants ‘drop-outs’ Aggregator

post-auction clients

Introduction 4 v v

Organisational contexts v v V13

Reasons for drop-out of any CMUs v (if v -
relevant)

Reliability and cost of turning-down v - v

Future plans / additionality 4 4 v

Email survey follow-up 4 - v

The topic guides were designed to test additionality theory in detail, explicitly testing theory hypotheses with
interviewees. They also gathered insights into other areas of theory, without explicitly testing the theories
with interviewees. This approach was chosen to prevent interviews exceeding one hour, particularly in the
light of the number of times that TA participants had already been interviewed during the evaluation. The
interviews built on information already available from National Grid data, from the CM registers for the TA
and other CM auctions and from any earlier interviews with the same organisations in earlier phases of the
evaluation. Tailored topic guides and email surveys were prepared for each interviewee, incorporating this
prior information and highlighting priority questions to be probed.

An overview of the generic topic guide for TA participants is shown below in Table A4.3. Annex A sets out a
sample topic guide, while Annex B sets out a sample email survey.

Table A4.3 Overview of topic guide for TA participants (excluding drop-outs)

Sub-topics / approach

Introductions Similar anonymity and consents to those used in Phase 3, adjusted | 3
to take into account GDPR requirements

3 Only for aggregator clients not previously interviewed
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Sub-topics / approach

Organisational Very brief warm-up question to check whether there have been any | 5
contexts significant organisational changes since the last interview. Probe
position/knowledge of interviewee if they were new.

CMU ‘drop-outs’ | We did not formally test theory about post-auction drop-out, 5-10
because metering testing is now covered as a context within
participation theory (i.e. participants select sites to avoid metering
testing, wherever possible), and DSR testing is covered within
reliability theory. However, we needed to elicit any learning about
why CMUs dropped out post auction, so based our questions on
those used in Phase 2.

Reliability and Questions covered DSR tests, SPDs, and plans/readiness for 15-20
cost of turning- | potential CMNs/stress events. The focus was on how reliable
down capacity is, the costs and risks involved in turning down, and

interrelationships with delivery for other services/Triad. The
questions were designed to help refine the ‘CMU design for
reliability’ theory developed during Phase 3, but did not explicitly
test this theory with interviewees.

Future plans Focus on future plans, particularly in relation to the additionality 20
and evidence tests. Additionality theory was explicitly tested, with
additionality questions based on the theory.

Email survey The end of the interview was used to fill gaps in, get clarifications 5
follow-up on, and chase, email survey responses

Warm-down Asked if there any other questions/comments. Highlighted BEIS 2

publication of earlier evaluation findings.

Total 50-60

Analysis approach

We used slightly different analysis approaches for different topics, depending on whether we had formally
tested the programme theory during the interviews:

o We undertook formal testing of additionality theory, as this was explicitly tested with interviewees (by
testing their agreement with possible hypotheses during the interviews).



Appendix 4: Methodology for qualitative research

o We undertook in-depth qualitative analysis of other topics (including reasons for drop-out, testing
experiences, reliability and cost of turn-down) because these spanned several areas of theory that
were not explicitly tested with interviewees.

Formal testing of additionality theory

We used spreadsheets to organise and code the Phase 4 and Phase 3 interview responses against
contexts, mechanisms and outcomes (CMOs) in the candidate theoretical framework for additionality with
respect to Hypothesis 1 and Hypothesis 2 (see Appendix 2 for details). In these spreadsheets, we also
captured additional contexts, mechanisms and outcomes that were supported by the interview evidence but
not yet captured by the theory. Where appropriate, this coding made reference to pre-existing evidence from
other sources (including interviews in previous phases, email survey data, public statements and CM
registers for other CM auctions) where this was relevant for our assessment of additionality. We analysed the
extent of support for different CMOs in the framework and for potential refined or new CMOs (see Table A4.4
for an explanation of CMOs). The coding and analysis were undertaken by a lead researcher and reviewed
by a second researcher, and were cross-checked against findings from other workstreams, including data
from previous phases of the evaluation. An example of how a CMO was refined from the candidate theory,
through a tailored CMO reflecting the detailed evidence found, through to a final refined CMO, is given in
chapter 1 of the main report.

For the six aggregators that went forward to delivery, for whom additionality issues were potentially complex,
the qualitative analysis was supported by further testing of support for different additionality CMOs using
process tracing techniques. Details of this process tracing analysis are presented in Appendix 5.

Table A4.4 CMO glossary

Explanation

CMOs Context-Mechanism-Outcome configurations. These are realist
hypotheses about how the policy is expected to work, which are tested
during the evaluation. See ‘realist evaluation’

Context The circumstances which affect whether a policy ‘works’ and for whom.
Consideration of ‘context’ forms an important part of realist approaches to
evaluation.

Mechanism A change in people’s reasoning, in response to the resources provided by

a policy, which leads to a policy outcome. ldentification of causal
‘mechanisms’, which operate in particular ‘contexts’, forms an important
part of realist approaches to evaluation.
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Explanation

Outcome A change in the state of the world, brought about as a result of a policy or
other influences. Realist approaches to evaluation attempt to identify the
‘contexts’ and ‘mechanisms’ that lead to a particular ‘outcome’.

Realist evaluation | A realist approach™ to evaluation emphasises the importance of
understanding not only whether a policy contributes to outcomes (which
may be intended or unintended) but how, for whom and in what
circumstances it contributes to these outcomes.

In-depth qualitative analysis on other topics

For other topics explored in Phase 4 interviews (i.e. drop-out theory, testing theory, CMU design for reliability
theory and CMN response theory), we used spreadsheets to organise and code findings without explicitly
organising these into CMO configurations at this stage. We applied a realist approach to this analysis,
analysing what outcomes occurred for whom, in what circumstances and why, but did not attempt to
formulate revised CMOs for these elements of theory at this stage. Again, the coding and analysis was
undertaken by a lead researcher and reviewed by a second researcher, and was cross-checked against
findings from other workstreams, including data from previous phases of the evaluation.

Limitations

The key limitation of the qualitative research findings was that we were not able to interview all TA
participants. Nonetheless, the response rates for TA participants were high (66-88%) compared to other
studies on non-domestic energy issues. Compared to Phase 3 research, the Phase 4 analysis of aggregator
clients was more representative of the range of aggregators participating in the TA. Between Phases 3 and 4
we have interviewed clients'® in CMUs contracted by all of the participating aggregators that have gone
forward for delivery.

4 Pawson and Tilley (1997), Pawson (2006)
5 For one participating aggregator, we interviewed a sub-contracting aggregator that managed some of their
capacity, rather than a direct client.
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Annex A: Example topic guide for in-depth interview with a participating aggregator

Guidance for interviewer Sub-topics Prompts and probes approx.
mins

Introduction

Aim: To introduce the research, ensure the interviewee is aware of and set the context for the proceeding discussion 3

Keep the intro as brief as possible | ¢ Introduce yourself and CAG Consultants
to leave room for the interview [very brief]

proper « State that the evaluation has been
commissioned by BEIS [no need to
provide more detail than this]

¢ Introduce the study:

- Overall objective of the study is to
evaluate the effectiveness of second
Transitional Arrangements

- Main purpose of the interview is to
explore experiences of the second TA post-
auction, as well as exploring TA
participants' future plans regarding turn-
down DSR

- Findings will inform government policy
development about DSR going forward
* Talk through key points about the
interview:

- Length of interview [estimated 60
minutes]

- Note that we would like to record the
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interview and explain that the recording,
transcription and notes will not be shared
outside of the research consortium (BEIS
will not have access to them)

- Check that they consent to you recording
the interview [if they don't, still go ahead
with interview, just take notes]

- Note that, as per the privacy notice in the
briefing note, any views you express will be
pseudonymised and our report will only
contain completely anonymous data.

* Check whether they have their email
survey response to hand — will be
referred to during the interview if
incomplete

* Ask if interviewee has any questions
before you start

Organisational contexts

The aim of these opening questions is to establish whether the organisational contexts we identified in the first phase of research may have
changed for this organisation. We want to understand whether there might be changes to the organisation’s contexts which may have an
impact on its decisions (i.e. mechanisms) about its participation in the TA and the wider flexibility market.

Keep this section brief as specific contexts will be explored throughout the interview

Only if interviewing a different Establish the interviewee's role in the
person from previous interviews organisation
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Establish the interviewee's experience in
relation to the Capacity Market

Interviewer to refer back to the
interviewee’s responses from
Phase 1, 2 and 3 interviews on
organisational contexts

Establish if the organisation's overall
approach to providing capacity in the
flexibility market has evolved since they
were last interviewed for this evaluation

If it has changed, establish how it has
changed, to what extent it has impacted on
their overall approach to the Capacity
Market (if any), and why

Desirable but not essential

Probe for:

- any changes in the type of capacity they provide (e.g.
between turn-down and generation capacity)

- any changes in their client base or client offer evolved
(for example the types of/number of clients you work with)
- any changes in the organisation’s business case for
(and perceptions of risks associated with) providing
flexible capacity changed

Reasons for drop-out of any CMUs

Aim: to understand the reasons why these CMUSs dropped out and the contexts/factors that led to this

Before the interview, please:

- insert CMU details and add bespoke questions if necessary

- check how many CMUs secured Capacity Agreements and which were subsequently terminated

We understand that [x] of your CMUs in the
TA was/were given (a) termination
notice(s).

Can you please summarise the main
reason, or reasons, why this/these
termination notice(s) was/were given?

Probe to understand:

- were the reasons strategic, technical, financial, TA
rules-related, etc?

- any other particular contexts that were relevant in
influencing the CMU termination(s)
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Why were some of your CMUs terminated
while others continued in the second TA?
What was different about the CMUs that
continued?

Reliability and cost of turning-down

the interrelationships with delivery for other services/Triad.

Aim: to explore how reliable the capacity in the CMUs is, the costs and risks involved in turning down for the capacity within the CMUs, and

Before the interview, please:
- review the CMU reliability theory

- insert details about design of CMUs (e.g. number of sites, amount of 'slack’ as evidenced by DSR tests or previous phases, etc)

Turn-down processes

Can you please describe the processes
involved in providing turn-down DSR

Explore extent to which their client loads involved load
shifting or load shedding

Identify which processes are either shifted or turned down
What does this shifting or shedding involve?

What would have been the 'best case' and
'worst case' outcomes of a particular turn-
down DSR request, in terms of the impact
on your clients' business processes (and
timing vis a vis turn-down/stoppages for
other purposes)?

What is your understanding of the periods
of time over which different clients/CMUs
can sustain turn-down?

Explore the costs and risks associated with a request for
turn-down coming at a convenient or inconvenient time,
or lasting for 30 minutes, 1 hour or more, for different
types of clients.

Explore their perception of the likelihood of best/worst
case occurring, for different types of clients.

Explore their understanding of how different clients
rationalised costs/risks in deciding to participate in the TA
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What was your understanding of your
clients' overall rationale for participating in
the second TA, in terms of the potential
risks, costs and benefits to their
businesses?

(and whether they agreed with the client any limits about
the circumstances in which they would or would not turn-
down).

DSR test(s)
- insert insights already shared from Phase 3 interview

For each of your CMUs, can you please
describe how straightforward it was to
undertake, and pass, the DSR test

Ask respondent to explain the reason(s) for their answer

For each of your CMUs, what factors
influenced how straightforward the DSR
tests were

Prompt:

- What was it about your CMU(s) that made the DSR test
process [straightforward/not straightforward] compared
with other CMUs in the TA that found the tests [not
straightforward/ straightforward]

- If you'd had a different CMU design (e.g. fewer/more
sites, less/more slack), what difference would that have
made?

Probes:

- Explore the extent to which the design of their CMU(s)
influenced how straightforward the tests were [see notes
in yellow row above]

- Explore other factors that may have influenced how
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straightforward the test process was e.g.:

- organisational capacity and capability

- the strategy they chose for DSR testing

- technical issues with capacity

- TA DSR testing rules

- Interrelationship with other flexibility services e.g. Triad,
balancing services

- other factors

Can you provide a rough estimate of the
costs to your organisation associated with
achieving compliance and actually doing
the DSR testing?

What did it cost (for those that did) to achieve compliance
with the DSR test requirements — for each CMU?:

- Their understanding of client costs associated with turn-
down for the DSR test

- Their own organisation’s staff time required for DSR
testing [and whether this depended on the number of
sites, number of CMUs, number of clients or complexity of
particular sites] — and a rough estimate of cost in terms of
client staff time, where relevant.

Were these costs above, below or the
same as you expected them to be when
you took part in the auction?

If they were different, by how much? And why?

Satisfactory Performance Days
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For each of your CMUs, please describe
your approach to demonstrating your
Satisfactory Performance Days?

For each of your CMUs, can you please
describe how straightforward it was to
demonstrate your Satisfactory Performance
Days?

Ask participants to explain the reasons why
demonstrating their Satisfactory Performance Days was
straightforward or not

For each of your CMUs, what factors
influenced how straightforward it was to
demonstrate their Satisfactory Performance
Days?

Prompt:

- What was it about your CMU(s) that made
demonstrating the Satisfactory Performance Days
[straightforward/not straightforward] compared with other
CMUs in the TA that found the tests [not straightforward/
straightforward]

- If you'd had a different CMU design (e.g. fewer/more
sites, less/more slack), what difference would that have
made?

Probes:

- Explore the extent to which the design of their CMU(s)
influenced how straightforward the SPDs were [see notes
in yellow row above]

- Explore other factors that may have influenced how
straightforward the SPD process was e.g.:

- organisational capacity and capability

- the strategy they chose for DSR testing

- technical issues with capacity

- TA SPDs rules

- Interrelationship with other flexibility services e.qg. Triad,
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balancing services
- other factors

Can you provide a rough estimate of the
costs to your organisation associated with
achieving compliance and actually doing
the Satisfactory Performance Days?

What did it cost (for those that did) to achieve compliance
with the SPD requirements — for each CMU?:

- Their understanding of client costs associated with turn-
down for the SPDs

- Their own organisation’s staff time required for SPDs
[and whether this depended on the number of sites,
number of CMUs, number of clients or complexity of
particular sites] — and a rough estimate of cost in terms of
client staff time, where relevant.

Were these costs above, below or the
same as you expected them to be when
you took part in the auction?

If they were different, by how much? And why?

Capacity Market Notices

What system do you use to ask your clients
to turn down in response to a Capacity
Market Notice (and possible stress event)?

Probe for: computerised or manual notification; degree of
client control over turn-down response (e.q. is this
automated? Can client opt out, and if so, how? Have you
agreed/discussed a maximum turn-down period, and if
so, what would this be?)

What operational plans do you have in
place to ensure adequate capacity will be
available during a system stress event?

Probe for best/worst cases in terms of impact on business
processes, as discussed above.
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If a system stress event occurred, how
confident would you be that your CMU(s)
could reliably provide adequate capacity?

Ask respondent to explain the reason(s) for their answer-
e.g. what would their ability to provide capacity depend
on;

What would be the potential costs to their business of
providing capacity in different circumstances (if not
already covered above)

How confident would be that your CMU(s)
could reliably provide adequate capacity if
there were:

a. multiple system stress events over a
short period of time

b. a system stress event lasted over, say,
four hours

Ask respondent to explain the reason(s) for their answer-
e.g. what would their ability to provide capacity depend
on;

Probe for differences in the lengths of time that different
types of assets can typically turn-down for, given the 4
hours advance warning provided by a CMN (e.g. HVAC,
cold storage, water pumping, process heating, motors &
drives, other processes)

Where known, what would be the potential
costs to different client's businesses of
providing capacity in different
circumstances (best case/worst case )?

Any insights into the costs for different types of clients of
any lost production or of shifting processes to other times
(e.g. overtime costs for staff; fuel costs arising from less
efficient running or from having to restart production
processes)

What is it about the design of your CMU(s)
that would help or hinder your CMU(s) to
provide adequate capacity in the case of a
system stress event?

Future plans/ additionality
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Aim: to provide information to inform the additionality 'hypotheses'’

Before the interview, please:
- review the additionality theory/theories and hypotheses
- add details of this organisation's DSR participation in the main CM.

Future plans with respect to
DSR in the Capacity Market
(covering both turn-down and
back-up generation)

Overall strategy for DSR in CM (Recap from CM info) We're aware that you
submitted [..] MW of DSR for the recent [T-
1/T-4] Capacity Market auctions and that
you have [..] MW of DSR contracted for [T-
1/T-4] Capacity Market delivery in future
years.

Can you explain your strategy for putting

DSR into the CM? Probe for how much importance they attach to CM
into the 7

participation.

Are you planning to participate with DSR in . L . )
) ] Probe for rationale about participating with DSR in the
future Capacity Market auctions as well? If ]
one-year ahead vs four-year ahead auctions?
not, why not?
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Factors influencing this

What are the main factors influencing your
future plans in relation to DSR in the
Capacity Market?

Probe for external factors such as the Medium
Combustion Plan Directive, CSR, changes to Triad
charges, changes to National Grid services, Power
Responsive campaign, the CM itself, TA, technology
changes (e.qg. battery storage, controls), aggregator
access to balancing mechanism etc.

Also probe for specific factors associated with the nature
of this organisation (skills/capability/technical set-up).

Main CM vs TA

(recap insights on attitudes to main CM
auctions, from previous interviews)

Looking forward, does your approach to
future CM auctions differ from your
approach to the TA, and if so, how?

Do the differences between the rules for
the main Capacity Market and the
first/second TA influence your plans, and if
so, how?

Probe for: different price expectations; higher credit
cover; minimum CMU size; termination fees; ability to put
forward back-up generation as well as turn-down DSR;
baseline methodology; any proposed changes to CM
rules

Additionality of TA with respect
to DSR in CM
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TA influence/additionality

Has your involvement in the first or second
TA influenced your plans in relation to DSR
in the future CM

Ask participant to explain how and/or why
the second TA has (or has not) influenced
their plans in relation to DSR

Probe for positive influences/additionality: systems put in
place, client-base developed or increased, relationships
with clients or third-parties, new sites/production
processes brought in, growth in management confidence,
reduced perception of risks etc.

Probe for role of TA in helping them to recruit new clients
or bringing in new sites from existing clients.

Probe for any upfront costs associated with participation
in the first and/or second TA that they won't need to cover

if participating in future CM auctions.

Also probe for negative influences of TA experience:
unanticipated costs, testing processes, termination fees

efc.
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Theory testing - outcome

So would you say that overall (SELECT
OUTCOME THAT SEEMS MOST
APPROPRIATE OR SUMMARISE
ANOTHER OUTCOME.)

Select from:
- the TA has contributed to you putting forward more (or
more competitive) DSR to the CM in 2018/19 or future

years (in at least some respects..)

- the TA made no difference to the DSR you put forward
to the CM in 2018/19 and future years

- you do not intend to put DSR into the CM in future,
because of the conditions in the main CM

- you do not intend to put DSR into the CM in future,
because of your experiences in the TA

If none of these apply, explore what outcome does apply
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Theory testing - reasoning

And would it be fair to say that (SELECT
MECHANISMS THAT SEEM MOST
APPROPRIATE OR SUMMARISE
ANOTHER MECHANISM...)

Choose most appropriate one (or more from):

Where the TA has contributed to more (or more
competitive) DSR coming forward to the CM in
2018/19 and subsequent years:

- your experience of participating in the TA means the CM
seems less risky

- in order to participate in the TA you invested in capacity
(or the ability to provide capacity) which has made you
better positioned to participate in the CM

- in order to participate in the TA you have built a
customer base so now you want to continue with the CM
- you have recruited new turn-down clients through the
TA and can cost-effectively include them alongside back-
up in CMUs for the CM

- other reasoning (please summarise from earlier
responses)

Where the TA has made no difference to DSR coming
forward to the CM in 2018/19 and future years:

- you always intended to participate in the CM and the TA
did not help you grow your flexibility business in any way.
- you would have participated with DSR in the main CM
anyway, but for other reasons, not because of the TA

- other reasoning (please summarise from eatrlier
responses)

Where the organisation does not intend to put DSR
into the CM in future:
- higher credit cover makes the main CM less attractive to
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you than the TA because of the risks we perceive around
compliance testing and/or delivery in the TA

- lower clearing prices make the main CM unattractive to
you in spite of the attraction of the TA

- participating in the TA has deterred you from
participating in the CM

- other reasoning (please summarise from earlier
responses)

If several of these mechanisms apply, please ask which is
the most important.

If none of these apply, explore what mechanism does
apply
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Theory testing - contexts

Were there any factors (internal to your
organisation, or external market factors),
other than those we've already discussed,
that affected how the TA influenced your
plans for the DSR in the main CM?

Future plans for turn-down DSR

Overall strategy re turn-down DSR

More generally, how important is
aggregation of turn-down DSR to your
future plans, and why?

Do you have a strategy of increasing your
turn-down portfolio, and if so how and in
which services?

If you don't intend to increase your turn-
down portfolio in future, why not?

Probe for opportunistic vs strategic approach to turn-
down

(services may include Triad management, red zone
management, FFR, STOR, other National Grid services,
Capacity Market...)

Factors influencing this

What are the main factors influencing your
future plans in relation to turn-down DSR?

Probe for external factors such as the Medium
Combustion Plan Directive, CSR, changes to Triad
charges, changes to National Grid services, Power
Responsive campaign, the CM, TA, technology changes
(e.g. battery storage, controls), aggregator access to
balancing mechanism etc.

Also probe for specific factors associated with the nature
of this organisation (skills/capability/technical set-up).
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Viability of turn-down work in main
CM?

Do you see turn-down DSR in the Capacity
Market as a strategic opportunity that you
want to pursue? If so, how/why? If not,
why not?

If not, what changes would be needed to
the CM to make your organisation offer
turn-down within the Capacity Market?

Probe: do they think that turn-down DSR will be able to
compete effectively in the Capacity Market in future?

Probe for: changes to CM and/or other revenue streams
(e.g. Triad, Firm Frequency Response, STOR); changes
to the number/length of turn-down requests; changes to
notice periods for turn-down; changes to CM rules or
risk/reward ratio.

Viability of turn-down more
generally

If you are not currently planning to offer
increased turn-down DSR services in
future, except on an opportunistic basis,
what changes would be needed flexibility
services to make your organisation offer
more turn-down?

Probe for: changes to CM and/or other revenue streams
(e.g. Triad, Firm Frequency Response, STOR)

Additionality of TA for turn-
down DSR (within and outside
the CM)

Has your involvement in the second TA
influenced your organisation's attitudes to,
or capacity to provide turn-down DSR
(within or outside the CM), and if so
how/why?

Probe for positive influences: systems put in place, client
base developed or increased, relationships with clients or
third-party organisations, new sites/production processes
brought in, growth in management confidence, reduced
perception of risks efc.

Probe for length of TA contracts - did the TA enable them
to set up new client contracts for turn-down that will
continue beyond the end of the TA?
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Also probe for negative influences: unanticipated costs,
testing processes, baseline methodology efc.

Do you think the TA has influenced the
proportion of turn-down DSR in your client
portfolio going forward (within or outside
the CM), and if so by how much (as % of
capacity)?

Probe for approx proportions of turn-down DSR and back-
up DSR - in CM and other services.

Probe for reasons for any increase/decrease in capacity
of turn-down in main CM compared to first/second TA.

Theory testing - outcome

So would you say that overall (SELECT
OUTCOME THAT SEEMS MOST
APPROPRIATE OR SUMMARISE
ANOTHER OUTCOME.)

Select from:
- the TA has encouraged you to pursue more turn-down
DSR

- the TA has made no difference to your provision of turn-
down DSR

- the TA has sent mixed messages, encouraging you to
pursue turn-down DSR in some respects but not in others

(if so, please explain these limitations)

If none of these apply, explore what outcome does apply
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Theory testing - reasoning

And would it be fair to say that (SELECT
MECHANISMS THAT SEEM MOST
APPROPRIATE OR SUMMARISE
ANOTHER MECHANISM...)

Choose most appropriate one (or more) from:

Where the TA has encouraged you to pursue more
turn-down DSR:

- you already intended to increase your turn-down DSR
offer but the (first and/or second) TA has built client trust
and your/their experience, and has helped you and your
clients assess the risk and opportunity costs involved

- the TA encouraged you to enter the UK market for
aggregation of turn-down DSR by giving you something to
talk to new clients about, with the high price making it
effective to bring new assets to market

- other reasoning (please summarise from earlier
responses)

Where the TA has made no difference to your
provision of turn-down DSR:

- you have always done as much turn-down DSR as you
can, and the TA was just another revenue stream for your
existing turn-down capacity

- you have always done as much turn-down DSR as you
can but do not intend to provide it in the CM

- you would like to offer more turn-down DSR but it's not
appropriate for you at the moment (e.g. because of your
situation, or because it needs more financial support)

- other reasoning (please summarise from earlier
responses)

Where the TA has sent mixed messages, check
whether any of the reasoning above applies, and also
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consider whether:

- the TA increased your confidence that there would be
ongoing government support for turn-down DSR

- but reducing the capacity set aside for turn-down DSR in
T-1 and excluding TA participants from some T-4
auctions reduced the opportunities for turn-down DSR

- other reasoning (please summarise from earlier
responses)

If several of these mechanisms apply, please ask which is
the most important.

If none of these apply, explore what mechanism does
apply

Theory testing - contexts

Were there any factors (internal to your
organisation, or external market factors),
other than those we've already discussed,
that affected how the TA influenced your
plans for turn-down DSR generally?

Overview of additionality

Overall, what do you think would be
different about your ability to offer turn-
down DSR and/or back-up generation in
the UK in future if you had not participated
in the first or second TA as an aggregator?
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Email survey follow-up

Aim: to fill gaps in the email survey response and/or to chase a response if none has been provided yet

Chase / clarify responses to email survey.
If survey not responded to, either run
through questions/answers at end of
interview (if time) or ask them to complete
asap

Ensure that we have details of any upfront costs of
participation in the second TA (e.g. metering costs;
control equipment costs; staff costs).

Ensure we know which sites/clients were new to flexibility
for the second TA.

Ensure that we have a good understanding of the
different types of turn-down DSR provided by their
components, from the email survey - and how prevalent
each of these types are.

If not addressed earlier in interview, fill any gaps in
understanding about the suitability of these different types
of turn-down DSR for the TA/CM and other flexibility

services.

If there appear to be any inconsistencies or questions vis
a vis their earlier answers, please probe and clarify.

Interview close and thank you
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Would interviewee like to say anything else
about the second TA

Thank the participant for their time.
Reiterate that their anonymity will be
protected in our reporting. Tell them they
are welcome to contact members of the
study team to ask questions at a later date
if they wish

Tell them that the report from this phase of
the evaluation should be published later on
in the year. The report from the previous
phase of the research should also be
published within the next couple of months.
All of the evaluation reports can be found
on the gov.uk website

END INTERVIEW

Total indicative length
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Annex B: Example email survey used in Phase 4 research for an aggregator client

Thanks for making time to contribute to the evaluation of the Transitional Arrangements, which CAG Consultants and Databuild are undertaking on behalf of
BEIS. We look forward to speaking with you soon about with the second TA scheme, which forms part of the Capacity Market. This is a brief email survey
that aims to collect for some specific information on:

- the costs associated with participating in the second TA,;
- the nature of the turn-down DSR in your sites.

Completing the email survey in advance will save time in the interview. If you're not sure how to respond to any of the questions, you can discuss your
answers during the interview.

This survey is for organisations participating in the second TA through an aggregator. The results of the research will be used by BEIS to inform decisions
regarding the future participation of demand-side response in the Capacity Market and to model the costs and benefits of turn-down DSR.

Any findings from the survey used in the research will be anonymised unless otherwise agreed with you; neither you nor your organisation will be named in
any published outputs. We will keep any information that you share with us confidential and store it securely, in accordance with the Data Protection Act.

For your information, we will also be conducting direct research with your aggregator, as part of our research with all TA participants

We would be grateful if you could complete this email survey ( PARTS A and B, one for each site/CMU) and email it back to your interviewer before
the interview, or by 11th May at the latest.
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PART A: STAFF TIME

We are interested to know roughly how much staff time you have put into the second TA, across the time categories below. This will help us to assess the costs of TA participation and will
inform the research team's modelling of DSR costs.

Organisation name:

Aggregator name:

Category Item Approx number of staff Explanatory notes
days (FTE)
1. Initial time input by aggregator client Please add notes to explain is included in these
to secure participation of CMUs and its |a. staff time for setting up relationship with aggregator (if new contract) estimates ...
component sites for the second TA
(days) b. staff time for internal marketing & approvals of sites for second TA

c. staff time for pre-qualification & auction process (if relevant)

d. staff time associated with metering & testing for TA sites

e. other staff time for 2nd TA (please specify)

2. Estimated annual time input by Please indicate if this time also covers liaison in
aggregator client to manage CM a. liaison with/management of aggregator relationship (specific to 2nd TA if relation to other flexibility services:

participation on an ongoing basis, for possible)
CMUs proven through the second TA

(excluding respond to stress events)
b. internal liason with 2nd TA sites

c. adjustments to capacity offered

d. further testing/other compliance costs

e. any other ongoing time inputs (please specify)
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PART B: SITE DETAILS (IF YOUR SITES ARE IN MORE THAN 1 CMU - PLEASE COMPLETE A SEPARATE SHEET FOR EACH CMU)

This sheet asks for further information on the costs and revenues associated with different types of turn-down DSR, to inform the evaluation's modelling work.

Specifically, it asks for:

1. Estimates of any upfront capital costs required to install metering or other equipment on your sites for the second TA (if any).
2. Estimates of revenue that these sites may be obtaining from other sources
3. Characterisation of the type of DSR provided by each site (using drop-down menus to facilitate this).

Our research team will use this information to develop generic cost/revenue models for different types of turn-down DSR, as well as estimates of the prevalence of
these different types of turn-down in the second TA. These models and estimates will be shared with BEIS on a non-identifiable, anonymous basis.

Please enter CMU- ID:

Information on costs and revenues:

Category

Item

Approx value (£)

Explanatory notes

Please indicate whether these costs
were borne by your organisation, or by
your aggregator

1. Initial capital expenditure to
enable participation in second
TA, if any (£)

a. Capital expenture on controls

Please add notes to explain what is included in these
estimates ...

b. Installation of controls

c. Capital expenditure on metering equipment

d. Installation of metering equipment

e. Other capital expenditure (e.g. associated with metering
or other aspects of participation) - please specify

2. Other sources of flexibility
revenue for this capacity

Please list any flexibility services that you are aware
that this capacity participates in during 2017/18.

Please enter ballpark
estimate (£'k) of annual
revenues if possible (£0k if
none or n/k if unknown)

Add explanatory notes, if needed

Please indicate the approximate
proportion of the TA capacity that
participates in these services (%)

STOR/STOR Runway

Firm Frequency Response (static)

Firm Frequency Response (dynamic)

FCDM

Enhanced Frequency Response

Demand Turn-Up

Triad management

Red zone management

Wholesale electricity market

Balancing mechanism

Other flexibility senices (please specify in notes column)
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3 Please provide and or confirm the details of the turn-down DSR capacity for your sites.

Characterisation of turn-down

Type of component or site
(please enter description)

Business activities (please select from list)

(add if needed)

Notes on business activities|Type of equipment used to provide turn-down

(please select from list)

Notes on type of equipment used (further
details if needed)

(...continuation of characterisation table)

Does the TA capacity relate to processes (How is delivery of your TA obligations likely

that generally run 24/7? (yes/no/don’t

know)

to impact on your normal business? (please
select)

Please add any comment to explain this

Please enter approximate kW of derated capacity

offered for turn-down.

Approximately how much of this turn-down
capacity was new for the 2nd TA (i.e. not
previously covered by your flexibility
contract(s) except for internal Triad/red zone

management)?
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Appendix 5: Process tracing analysis and
overall synthesis

Introduction

This appendix explains how we have applied process tracing during Phase 4 of the evaluation and then explains our
approach to overall synthesis of evidence, including use of ‘realist’ contribution analysis.

Process tracing

Process tracing involves the testing of competing hypotheses which could explain observed outcomes. The method
involves explicit assumptions about the weight attached to different types of evidence and aims to increase the
transparency and replicability of qualitative analysis.

During Phase 4 of the evaluation, we used process tracing to test the strength of evidence for competing additionality
hypotheses (treating each Context-Mechanism-Outcome configuration in the candidate theoretical framework as a
separate hypothesis). We applied process tracing on a case-by-case basis, which was consistent with our realist
approach to analysis and synthesis.

Process tracing is described further in the CECAN working note 2.1 by Barbara Befani on ‘Testing Contribution Claims
with Bayesian Updating’ (December 2016). 6

Process tracing with Bayesian updating (Phase 2)
In full process tracing with Bayesian updating, as undertaken for Phase 2 of the TA evaluation, the steps can be
summarised as follows:

o Define the competing hypotheses to be tested, and the case or cases to be examined.

e Assess the ‘prior’ probability of each hypothesis being true (for all cases or for a particular case).

e Specify a set of independent evidence tests for each of the competing hypotheses, drawing on a range of
evidence sources. These are ‘clues’ to be looked for in the research evidence, to help distinguish between the
competing hypotheses.

e Assess the probability that a given ‘clue’ will be observed if the relevant hypothesis is true.

o Similarly, assess the probability that this clue will be observed if this hypothesis is false.

e Undertake research, looking for the evidence ‘clues’ for each case.

e Assess whether each potential ‘clue’ has or has not been observed for a given case (i.e. whether each evidence
test has or has not been passed for this case).

16 http://www.cecan.ac.uk/resources; and Befani, B., D’Errico, S., Booker, F. and A. Giuliani (2016) “Clearing the Fog:
New Tools for Improving the Credibility of Impact Claims”, IIED Briefing, April.
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e Apply Bayesian updating'” to update the probability that each hypothesis is true, on a case-by-case basis,
taking into account whether particular clues have been observed for that case.

e The ‘posterior’ probability of each hypothesis being true, for a given case, provides a better assessment of the
relative merits of the competing hypotheses for that case.

Our use of process tracing with Bayesian updating in Phase 2 is explained further in Appendix 5 to the Phase 2
evaluation report.'® We called the Phase 2 method ‘contribution tracing’ because we were using process tracing to
assess the contribution of the TA to its objectives. While the Phase 2 method used Bayesian updating, the method was
only used to test three ‘additional’ hypotheses and three competing ‘non-additional’ hypotheses that reflected high-level
outcomes for the first TA scheme. These six high-level hypotheses did not fully reflect the detailed CMO hypotheses in
the candidate additionality theory for Phase 2.

Non-quantified approach to process tracing (Phase 4)

In Phase 4, we sought to use process tracing in a way that directly tested the CMO hypotheses in the Phase 4
candidate additionality theory. We developed and applied evidence tests for each CMO hypothesis in the candidate
additionality theory, based on process tracing concepts. However, we did not quantify probabilities and did not use
Bayesian updating during the Phase 4 work. There were two reasons for this:

e There were 17 CMO hypotheses in the Phase 4 candidate additionality theory. With (say) four independent
tests per CMO there would have been over 50 evidence tests. We would have needed to estimate (or define
ranges for) over 100 probabilities and we thought this was unmanageable.

e It was problematic to define independent evidence tests for different aspects or elements of a CMO, because
they were causally related.

Our approach in Phase 4 was therefore to develop a set of evidence tests for each CMO in the Phase 4 candidate
additionality theory, covering both additional and non-additionality outcomes. We categorised the tests using process
tracing concepts, according to the rough likelihood of that piece of evidence being observed if the CMO was or was not
true for a particular case (i.e. TA participant). We used this categorisation to assess the weight that should be attached
to a particular piece of evidence when considering whether a given case (i.e. organisation) exhibits a particular CMO.

We did not apply the evidence tests to direct participant cases, because it was clear from the evidence that one of the
non-additional CMOs (for outcome 2) applied to these cases. This allowed us to focus on applying the evidence tests to
six cases: namely, the six aggregators that went forward to delivery. Evidence relating to the clients of these
aggregators was incorporated into the evidence tests.

If none of the CMOs had fitted a given case well, we would have been prepared to refine or revise the theory and
associated evidence tests, until we were confident that our refined theory was well supported by the evidence.
However, in practice we found that each of the cases tested supported one or more of the candidate CMOs.

7 The approach is based on Befani, B and G. Stedman-Bryce (2017) “Process Tracing and Bayesian Updating for
Impact Evaluation”, Evaluation, Vol 23, pp42-60

18 hitps://www.gov.uk/government/publications/evaluation-of-the-transitional-arrangements-for-demand-side-response-
phase-2
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Application of process tracing during Phase 4

Defining the competing hypotheses
As explained in Appendix 2, the candidate additionality theory had two parts, reflecting the two objectives of the second

TA. Each objective was used to frame a high-level additionality hypothesis as follows:

e H1: The (second) TA leads to more and/or more competitive flexible capacity for the Capacity Market in 2018-
19 and subsequent years. (Note: this can be back-up or turn-down DSR)

e H2: The (second) TA leads to wider encouragement of turn-down DSR (Note: this can be within or outside the
Capacity Market).

For each of these hypotheses, the candidate additionality theory presents a number of contexts and mechanisms which
were expected to lead to different outcomes under these hypotheses - some of them additional, some non-additional.
As explained in Appendix 2, this candidate theory had been developed during earlier phases of the evaluation. For each
high-level project hypothesis, the theory defined detailed 'Context-Mechanism-Outcome' (CMO) configurations, as
shown in Figures A5.1 and A5.2 below, explaining how the objectives of the second TA might or might not be achieved.

Key

Established aggregators with existing clisnts who see the capacity markst as

a strategic opportunity butwere not fully familiar with it

Direct participants and aggregators attracted by the TA's low credit cover to
build experience

Aggregators and direct participants who invested in metering or transformer
equipment to meet capacity market requirements

Aggregators (from outside the UK) who have used the TA to attract clients.

Energy suppliers who have used the TA to sell flexibilty to their energy
supply customers

Aggregators and direct participants who have back-up and turn-down DSR.
capacity

Existing agaregators and direct participantsthat already had the confidence
to participate in the main CM, for whom participating in the capacity market
over multiple years is core part of their business model, and who did not
use the TA to grow their flexiblity business in the ways outlined in the
contexts above

Aggregators or direct participants that are confident to participate in the
main CM and have recently started to pursue flexibility in the main CM
because of changes in the wider market (e.g. review of embedded
benefits) - but who did not use the TA to grow their flexibility business

Direct participants and aggregators who perceive a risk around compliance
with metering requirements because of uncertain interpretation of CM rules

Direct participants and aggregatrs with clients active in delivering for other
flexibility services or Triad, which potentially affect their baseline for DSR
tests and delivery

Direct participants, aggregators and aggregator clients who have
significant hassle or opportunity costs to cover OR ability to stack CM
revenues with cther flexibility revenues is dminished (s.g. because of

reductions in Triad revenues)

Direct participants and aggregators testing approaches to DSR and/or
client recruitment which are new to them AND EITHER putting forward
sites/clients that require complex metering tests (e.0. because of on ste
renewables) OR putting forward sites/clisnts that are delivering for other

flexibility services which affects their baseline and reduces their
measured DSR capacity OR facing high recrutment/hassle costs to
identify potential stes/clients with simple metering and no baseline
issties within the timescale required for TA

TA means the capacity market seems
less risky

]

In order to participate in the TA we

invested in capacty or the abilty to

provide capacity which will make us

better positioned to participate in the
capacity marke:

In order to participate in the TA we

| E—

Our experience of participating in the }>

Mechanism

Qutcome

The TA contributes to more and/or more competitive
flexible capacity for the capacity market in 2018-9 and
subsequent years

have buil a customer base and so now
we want to continue with the CM ’
‘We have recruited new turn-down DSR
clients or brought in new sites through
—————————> the TA and can cost-effectively include
them alongside back up in CMUs for
the CM

We have always intended to participate

M .| inthe capacity market and the TA did

not help us to grow our flexibility
business

We are a new entrant to flexibility in
the CM but would have started
participating with flexible capacity in
the capacity market anyway, because
of other changes, notthe TA

The TA made no dfference to the flexible capacity
available to the capacity market in 2018-9 and
subsequent years and therefore is not additional

Higher credit cover makes the main
CM less attractive to usthan the TA
because of the risks we perceive
around compliance testing and/or
delivery in the main CM

Lower clearing price make the main
CM unattractive to us in spite ofthe
attraction of the TA

Participating in the TA has deterred us
from participating in the capacity market

Flexible capacity unavailable for the capacity market
because of features of the capacity market

Flexible capacity unavailable for the capacity market
because of the experience of the TA

Figure A5.1: CMOs for hypothesis H1: the (second) TA contributes to more and/or more competitive flexible
capacity for the Capacity market in 2018-19 and subsequent years
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Market changes
supporting turm-
down DSR e.g.

changes to Triad,

MCPD, Power
Responsive

Key

Mechanism

Outcome

Direct participants and aggregator clients
who offered interruptible industrial leads
in the TA built confidence and experience

offering tum-d» DSR

Aggregators with clients who could be
approached to offer um-down DSR

Aggregators and direct participants who

see il DSR as ibuting to
their CSR commitments.

Apgregators new to the UK market for
turn-down DER building their client base

Apgregator clients with experience of
tuming down forTriad only, who wanted

We already intended to increase our
tum down DSR offer but the (first andfor
second) TA has bult (aggregator dlient
trust and experience and helped direct
participants, apgregaters and their
clients to assess the risk and
‘opportunity costs involved and decide
tun-down DSR is worthwhile

The TA has encowraged us to enter the
market for aggregation of tum down
DSR. it motivated out sales force as it

‘was something to talk to new chents H
about (reasening) and the high price
(resource) made it cost effective to
bring new assets to market

The TA has encouraged us to enter the
market for fexibility services via an

(i

in test potential invoky in tum-d
services and were approached by an
aggragator

Aggregators and direct participants

with potential turn down DSR assets

where CM payments are needed for
cost effectivensss

Direct participants and aggregater clients

with intermuptible industrial loads or other

forms of storage already participating in
STOR. TRIAD or other services

Aggregators active in areas where
providing turn-down DSR in the capacity
market is incompatible with other services
{e.g. dynamic FFR) or the assets they
apgregate (e.g. because they are not
suitable for CM siress events)

Organisations who found it harder to
provide tum down DSR in the TA than they
expected and a longer timeframe and more

financial suppert would be required

and has allowed us to plot [
our involvernent at low costirisk

The TA has increased owr confidence that ]
there will be ongoing govermment support
for tum down DSR

Reducing the capacity sst aside for fum-

down DSR in T-1 and excluding TA
participants from some T4 aucons
reduces the opportunities for tum down

The TA contributes to wider encouragement of tumn
down DER

DER

We have always done as much tum
down DER as we can - the TA is just
another revenue stream for our existing
turn-down capacity

__{

‘We have always done as much tumn
down DER as we can and do not intend
to provide it to the capacity market

We would like to offer more tum down
DSR but it's not cost-effective for us at
the moment

Mized messages received about tum-down DSR.

potential providers have resenvations.
less nbo tum-d DSR
than if there was a clear long term commitment.

The TA made no difference to tum down DSR

Figure A5.2: CMOs for hypothesis H2: the (second) TA leads to wider encouragement of turn-down DSR

Developing the evidence tests

We developed a set of evidence tests that specified the evidence that we would expect or like to see if each of the CMO

configurations in the H1 and H2 theory was true.

We then used process tracing concepts, as set out in Barbara Befani’s paper for CECAN on ‘Testing Contribution

Claims with Bayesian Updating’'?, to categorise the strength of each piece of evidence. Process tracing categorises

evidence into four types:

e Hoop tests — necessary but not sufficient (reject/weaken the CMO if not found but not sufficient to confirm the
CMO; these are pieces of evidence that we would expect to see if the given CMO s true)

¢ Doubly-decisive — necessary and sufficient (confirm/strengthen the CMO if observed and if not observed the
CMO is rejected/weakened; these are pieces of evidence that are expected but are also confirmatory of the

CMO).

¢ Smoking gun — sufficient but not necessary (confirms/strengthens the CMO if observed but does not
reject/weaken the CMO if not observed; these are pieces of evidence that we would ‘like to see’)

19 hitps://www.cecan.ac.uk/sites/default/files/2018-01/BARBARA%20v2.5.pdf
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e Straw-in-the-Wind — neither necessary nor sufficient (not sufficient to confirm the CMO if observed or to reject
the CMO if not observed, but if observed would slightly strengthen the case for the CMO to be true (and slightly
weaken the case if not observed))

The tables below list the evidence tests for each CMO; Table A5.1 lists the tests for CMOs in the theory for H1 and
Table A5.2 lists the tests for CMOs in the theory for H2. In each case, tests for the outcome ‘O’ are presented first,
followed by further tests for mechanisms ‘M’ and associated contexts ‘C’.

The colour coding in the evidence test tables is as follows:

e blue rows - evidence tests relating to outcomes 'O’
e green rows - evidence tests relating to mechanisms 'M'
e orange rows - evidence tests relating to contexts 'C'

While we tried to specify evidence tests that related specifically to the linkages between M-Os and C-Ms, these were in
practice difficult to distinguish from the tests for Cs, Ms and Os.

For each CMO hypothesis, we looked at all the tests for the constituent ‘Cs’, ‘M’ and ‘O’. The outcome test provided
evidence that the outcome had been observed, while the context and mechanism tests provided evidence of how and
why the outcome occurred. For example, for CMO1.1, we looked at test results for O1, M1.1 and C1.1.1 and C1.1.2.
The numbering convention for the evidence tests emphasises linkages between the elements of a CMO (e.g. O1-H1 is
hypothesised to happen as a result of M1.1-H1, which is in turn expected to be triggered by contexts C1.1.1-C1.1.2-H1).

There is considerable repetition in the evidence tests, so we assigned nicknames to the tests. The tables below
indicate the source of evidence for each test, its categorisation using the four process tracing categories, the competing
explanations for observing that evidence, and the rationale for classifying the test.

The evidence tests were reviewed by two peer reviewers, a technical peer reviewer with expertise in DSR and by Dr.
Barbara Befani, expert in process tracing. We made some minor adjustments to the categorisation and wording of
evidence tests during the testing process, to improve consistency across the tests.
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Table A5.1 - Tests for H1 — outcome 1 “second TA was additional for H1”

Element of Nickname Evidence tests for Source of Type of Competing
CMO Description | for test elements and linkages | evidence test explanations Rationale for classification of test
Outcome The second Capacity H1 - O1-test(a.1) CM registers Expect to Necessary for O1. Evidence that this outcome applies (although there might be
1-H1 TA agreement | Second TA participant for T-1 and T- | see (hoop) some external reason why they don't bid/clear in 2018/19).
contributes in 2018 CM | obtains capacity 4 held in Jan Could be observed for Could be observed even if TA had no influence on the flexible
to more agreements for flexible and Feb cases supporting capacity they offer in the future CM.
and/or more capacity in T-1 or T-4 2018. Outcome 2 - flexible
competitive auctions in 2018 capacity put forward in
flexible CM but not attributable to
capacity for TA
the capacity
market in
2018-19 and
subsequent
years
as above as above Proven H1-01-test (a.2) Second | CM registers Like to see | None - a CMU that was Not very likely for portfolio CMUs, since current rules mean
DSR in TA participant enters for T-1 and T- | (smoking tested and 'proven' in the | that CMU only stays proven if no components could change
2018 CM DSR into T-1 or T-4 4 held in Jan gun) first or second TA is between auctions. May observe for single site CMUs. If
auctions in 2018, using and Feb directly submitted to a T-1 | observed, this would definitely mean that this participant had
proven DSR CMU that 2018. or T-4 auction in 2018, lower costs in main TA (since they wouldn't need to retest this
was proven in TA. without any changes to capacity).
the underlying capacity.
as above as above Prequalified | H1 -O1- test (a.3) - CM registers Expect to Could be observed even Evidence that this outcome applies. A less stringent test than
for 2018 Second TA participant for T-1 and T- | see (hoop) | if not attributable to TA. (a.1) since they might have prequalified but failed to clear in
CM prequalifies capacity in 4 held in Jan either auction (e.g. because the price was too low). As above,
T-1 or T-4 auctions in and Feb could be observed even if TA had no influence on flexible
2018. 2018. capacity offered in the future CM.
as above as above Flexibility in | H1 - O1 - test(b) Phase 3 or 4 Expect to Necessary for O1. Evidence that this outcome applies. Could be observed even
CMis Second TA participant interview (or see (hoop) if TA had no influence on the flexible capacity they offer in the
strategic states in interview that earlier Could be observed for future CM.
opportunity | they see flexible interviews), or cases supporting
capacity in the CM as a public Outcome 2 - flexible
strategic opportunity statements capacity put forward in
and intend to put (e.g. online, CM but not attributable to
forward flexible capacity | publications). TA
to future CM auctions
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as above as above Sunk costs | H1 - O1-test (c) Second | Phase 4 Like to see | no significant competing We did not expect to see this, in the second TA, because in
TA participant says in interview (smoking explanations the first TA research participants were generally reluctant to
interview that the costs gun) discuss bidding strategies. Or they said that bidding strategies
they would look to cover were based on other factors, not costs. But we got better at
in future CM auctions asking the question in a way that the respondents were willing
are lower than the costs to answer and found this evidence in a number of cases for the
they looked to cover for second TA. It was against their interests to say that DSR
equivalent capacity in capacity was becoming more competitive due to sunk costs,
the second TA (because so the likelihood of a false positive was low.
some costs now sunk
i.e. 'more competitive')
Further tests for H1 - CMO1.1 “second TA made CM seem less risky”
Element of Nickname Evidence tests for Source of Type of Competing
cmo Description | for test elements and linkages | evidence test explanations Rationale for classification of test
Mechanism | Our Learning H1- O1- M1.1 Test (e) Phase 4 Expect to Necessary and sufficient Likely to see this if CMO applies, although those with
1.1 -H1 experience Evidence of causal interviews see and for M1.1. No significant experience of several auctions may have difficulty in
'CM of mechanism: The like to see | competing explanations distinguishing learning from the second TA. Unlikely to see if
learning’ participating participant says in (doubly- this evidence if mechanism does not apply.
in the interview that they now decisive)
second TA have more confidence in
(resource) being able to meet CM
means the rules and regulations/be
capacity competitive in other CM
market auctions as a result of
seems less their participation in the
risky second TA (e.g.
(reasoning) because they developed
skills/strategies/learning)
Context Established New player | H1 -C1.1.1 test (f) Historic CM Expect to Could be observed for If the TA was needed to increase confidence and reduced
1.1.1-H1 aggregators Evidence of context: registers see (hoop) | cases supporting perceived risk about DSR in the CM, the participant is unlikely
(additional with existing - aggregator did not (Phase 1) Outcome 3/4 -they still to have obtained a capacity agreement for DSR in T-4
test for clients who obtain capacity aren't interested in main auctions prior to the (first) TA. But it's possible that
Mechanism | see the CM agreement for DSR in CM, despite the TA participants were inexperienced in the CM at the start of the
1.1) as a the T-4 auction, prior to TA and the TA did not build their confidence.
strategic the first TA (i.e. not
opportunity familiar with CM) (NB
but were not this test refers to the first
fully familiar TA, since second TA
with it participants have been
in both)
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Context Direct Softer H1 -C1.1.2 - test (g) Phase 3 or 4 Like to see | no significant competing While Phase 1/2 participants did not mention credit cover
1.1.2-H1 participants conditions Evidence of context: interview (smoking explanations much, it was discussed more in Phase 3 interviews by
(additional and Direct participants states gun) aggregators as well. So we now consider it more likely that this
test for aggregators in interview that the evidence will be seen if this context applies. But they have
Mechanism | attracted by second TA's lower credit little reason to lie about this (i.e. don't expect false positives).
1.1) the second cover (or other 'softer'

TA's low conditions) had enabled

credit cover them to build their

to build experience so that they

experience plan to participate in the

main CM in future, when
they might not otherwise
have gone straight into
the main CM.

Further tests for H1 — CMO 1.2 “invested in assets for second TA that could be used in main CM”
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statements indicate that
meter testing has been
completed for one or
more components within
this participant's CMUs
(except if testing was
only related to metering
for onsite generation
that could already have
participated in wider
CM)

on purpose of
metering from
Phase 4
interview data
or National
Grid/Elexon)

Context - Aggregators | Investment | H1-C1.2.1 - test (i): Email survey Straw in Could be observed for Less likely to see than M1.2 because email survey responses
1.2.1-H1 and direct (detail) Evidence of context: responses for | the wind cases supporting unlikely to be complete. Specific details in email survey
(additional participants details of significant TA Outcome 3/4 -they may provide more confidence than test (j) but there's still a
test for who invested investment in metering participants have invested for the TA possibility that controls will really be used for other flexibility
Mechanism | in metering or control assets (e.g. and clients but may not go forward in | services, not the CM.
1.2) or more than £1k per the CM
transformer CMU) by aggregator,
equipment to direct participant or one
meet CM of the aggregator's
requirements clients (for at least one
of this participant's
CMUs)
as above as above Metering H1 - C1.2.1 -test (j): Metering Like to see | No significant competing Unlikely to see as most participants avoided meter testing
tests Evidence of context: certificate (smoking explanations through careful site selection. Undertaking metering testing
metering certificate or (plus gun) was itself an investment of time and effort. Metering testing is
National Grid/Elexon clarification specific to CM so very unlikely to invest in metering unless

planning future CM involvement. Stronger test than test (i).
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Further tests for H1 — CMO1.3 “started to develop customer base for second TA that can be used in main CM”

Element of Nickname Evidence tests for Source of Type of Competing
cmo Description | for test elements and linkages | evidence test explanations Rationale for classification of test
Mechanism | In order to Building H1 - M1.3 - (test k): Phase 4 Expect to Necessary for M1.3 Likely to see if the TA has positively influenced the flexible
1.3-H1 participate in | client base Evidence of causal interview, see (hoop) | Could be observed for capacity they offer to the future CM, but may also see if their
'started to the second mechanism: The supplemented cases supporting client base ends up contributing to other flexibility services,
develop TA participant saying in by Phase 2 or Qutcome 3/4 -they may not the CM. Or they may put capacity into main CM auctions
customer (resource) interview that they have | 3 interviews have invested for the TA but not clear the auctions.
base' we have built developed markets (e.g. | where but may not go forward in

a customer building a client base, relevant the CM

base and so entering the UK market)

now we want for the second TA that

to continue they plan to use in one

with the CM or more main CM

(reasoning) auctions.
Context Aggregators New H1-C1.3.1 (test Published Expect to Necessary for M1.3. Likely to see if the TA has positively influenced the flexible
1.3.1-H1 (from outside | entrant 1):Evidence of context: | National Grid see (hoop) | Could also be observed capacity they offer to the future CM, but may also see if their
(additional the UK) who Evidence from National statistics for cases supporting client base ends up contributing to other flexibility services,
test for have used Grid records confirms Outcome 3/4 -they may not the CM.
Mechanism | the TA to that this TA participant have started in the TA but
1.3) attract was a new entrant to the may not go forward in the

clients. OR GB flexibility market for CM.

Energy the first or second TA

suppliers

who have (EITHER because they

used the TA were an aggregator

to sell operating outside GB,

flexibility to OR because they were

their energy an energy supplier new

supply to flexibility OR possibly

customers other diversification

contexts e.g. previously
in energy management )
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Context as above Clients new | H1-C1.3.2 (test m): Phase 4 For a new | Power Responsive and Only doing a few client interviews, so risk that we may miss
1.3.2-H1 to flexibility | Evidence of context: aggregator aggregator | other external influences some new clients. Very unlikely to see this evidence if
(additional One or more clients of client (i.e. one may have contributed to Mechanism does not apply.
test for this 'new' aggregator interviews. that some degree, alongside
Mechanism states in interview that passes TA - so need evidence of
1.3) they were new to test ), this | specific influence by TA

flexibility for the TA isa

(except for Triad), that smoking

the TA provided the gun - like

motivation to get to see

involved in flexibility

AND that they have

offered or plan to offer

capacity in other CM

auctions.

Further tests for H1 — CMO1.4 — “new clients for existing aggregators”
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Context Aggregators | Already H1 - C1.4.1 - (test 0): National Grid Expect to Necessary for Likely to see if this Mechanism applies (instead of Mechanism
1.4.1-H1 and direct active Evidence of context: records about | see (hoop) | mechanism 1.4. 1.3 relating to building customer base for flexibility services in
(additional participants Evidence from National participation the UK).
test for who have Grid records that this TA | in CM and
Mechanism | back-up and participant was already other
1.4) turn-down active in the GB flexibility
DSR flexibility market prior to | services.
capacity. the first and second TA
Context as above Clients new | H1-C1.4.1 (test p): Phase 4 For an Power Responsive and Only doing a few client interviews, so risk that we may miss
1.4.2-H1 to flexibility | Evidence of context: aggregator existing other external influences some new clients. Very unlikely to see this evidence if
(additional One or more clients of client aggregator | may have contributed to Mechanism does not apply.
test for this existing aggregator interviews. (i.e. one some degree, alongside
Mechanism state in interview that that TA - so need evidence of
1.4) they were new to passes specific influence by TA
flexibility for the TA test 0),
(except for Triad), that thisis a
the TA provided the smoking
motivation to get gun - like
involved in flexibility to see
AND that they have
offered or plan to offer
capacity in other CM
auctions.
as above as above New sites H1-C1.4.1 (test q): Phase 4 For an Power Responsive and Only doing a few client interviews, so risk that we may miss
for existing Evidence of context: aggregator existing other external influences some new clients. Very unlikely to see this evidence if
clients One or more clients of client aggregator | may have contributed to Mechanism does not apply.
this existing aggregator interviews. (i.e. one some degree, alongside
states in interview (or that TA - so need evidence of
shows from site data) passes specific influence by TA
that they were not new test 0),
to flexibility but have this is a
brought more sites into smoking
flexibility services gun - like
because of the second to see
TA AND that they have
offered or plan to offer
this additional capacity
in other CM auctions.
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Tests for H1 — outcome 2 “participating with flexibility in the main CM but the second TA did not make any difference”
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Further tests for H1 - CM0O2.1 “existing player - second TA made no difference to our participation with flexible capacity in the main CM”

the contexts
for outcome
1.

Element of Nickname | Evidence tests for elements Source of Type of | Competing
cmo Description | for test and linkages evidence test explanations Rationale for classification of test
Mechanism | We have No H1- M2.1 (test e): Evidence Phase 4 Expect no significant Very likely to see this for existing CM participants, if CMO
2.1-H1 always influence of causal mechanism: interview to see competing applies. Unlikely to agree with this if the TA did have
(test for intended to on Existing aggregators and direct | (supplemented | and like | explanations influence.
CMO2.1) participate capacity participants state in the by Phase 2 to see
in the CM interview that they would have | and 3 (doubly-
and the TA invested in, or maintained, interviews decisive)
did not help capacity for future CM auctions | where
us to grow regardless of the TA. relevant)
our flexibility
business.
Context Existing Multi-year H1 - C2.1.1 (test f): Evidence | Phase 4 or Straw in | Could be Fairly likely to be observed for those participating in CM
21.1-H1 aggregators | business of context earlier the wind | observed for going forward - those with a long-term business model may
(additional and direct model - participant states in interview | interviews. cases in have been less interested in the temporary TA. But a
test for participants that they have a multi-year supporting participant might have a multi-year business model and still
CMO 2.1) already had business model for CM outcome 1 have valued TA as an entry point to the CM, or have decided
the involvement (additional that the main CM was not attractive after all. So not a strong
confidence flexible capacity test.
to in CM,
participate attributable to
in the main TA) and
CM, for outcomes 3 or 4
whom (flexible capacity
participating from TA
in the CM unavailable to
over CM) .
multiple
years is
core part of
their
business
model, and
who did not
use the TA
to grow their
flexibility
business in
the ways
outlined in
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as above as above Already H1 - C2.1.1 - (test g): National Grid Expect This context may | Necessary for M2.1 to apply, so that TA not used for building
active Evidence of context: records about to see also apply to customer base. But this context may apply to other Ms and
Evidence from National Grid participation in | (hoop) mechanism 1.4 Os too (ie some Type 1 error).
records that this TA participant | CM and other for Outcome 1, or
was already active in the GB flexibility for Outcomes 3
flexibility market prior to the services. or 4.
first and second TA
as above as above No H1 -C2.1.1 - test (h) Phase 3 or 4 Expect Could also be Necessary for M2.1 - expect to see this if M2.1 applies.
learning Evidence of context: no interview to see observed for Could also be observed for other outcomes.
evidence that the lower credit (hoop) cases supporting
cover and higher price of the other
second TA auction enabled mechanisms in
this participant to build their Outcome 1, or
experience/skills/organisational outcomes 3 or 4.
capacity for DSR in the CM
and that this learning reduced
the perceived riskiness of the
main CM
as above as above No H1 - C2.1.1 - test (i): Email survey Expect Could also be Necessary for M2.1 - expect to see this if M2.1 applies.
investment | Evidence of context: no responses and | to see observed for Could also be observed for other outcomes.
evidence found of significant metering test (hoop) cases supporting
investment for TA in metering certificates (for Outcome 3 or
or control assets that could be TA participants outcome 4
used in main CM and aggregator
clients)

82




Appendix 5: Process tracing analysis and overall synthesis

as above

as above

No clients
or sites
new to
flexibility

H1-C2.1.1 (test j) : Evidence
of context: no evidence found
of clients of this aggregator
starting flexibility services
(other than Triad) because of
the second TA and then
proceeding to the main the
CM; or of direct
participants/clients bringing in
new sites because of the
second TA and then
offered/planning to offer these
sites in other CM auctions

Phase 3 and 4
aggregator
client and
direct
participant
interviews.

(In theory the
email surveys
include
information on
whether clients
are new to
flexibility, but
email survey
info on this
point is poor
quality/limited -
e.g. some
aggregators
have not
responded,
and others
have just
selected the
same option
for all their
clients.)

Expect
to see
(hoop)

Power
Responsive and
other external
influences may
have contributed
to some degree,
alongside TA - so
need to ask
about TA's role in
motivation vs
other influences.

Highly necessary for M2.1 that no new CM capacity was
brought forward by the TA that was attributable to the TA
rather than other influences. But high risk of Type 1 error as
we might miss this evidence for other reasons (e.g. because
doing only a few client interviews; or because Outcomes 3 or

4 apply).

Further tests for H1 — CMO02.2 “new entrant, but second TA made no difference to our participation with flexibility in the main CM”

Element of | Description | Nicname Evidence tests for elements Source of Type of | Competing Rationale for probabilities
CMO for and linkages evidence test explanations
evidence
test
Mechanism | We are a Entered H1- M2.2 (test k): Evidence Phase 4 Expect no significant Very likely to see for new entrants, if CMO applies. Unlikely
2.2-H1 new entrant | market for | of causal mechanism: TA interview to see competing to agree with this if the TA did have influence.
(test for to flexibility other participants new to flexibility in | (supplemented | (doubly- | explanations
CMO 2.2) in the CM reasons the CM state in the interview by Phase 2 decisive)
but would that they would have invested and 3
have started in, or maintained, the same interviews
participating level of flexible capacity for where
with flexible future CM auctions regardless relevant)
capacity in of the TA.
the CM at
the same
level
anyway,
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because of
other
changes,
not the TA
Context Aggregators | New H1-C2.2.1 (test I):Evidence of | Published Expect Could be Necessary for CMO2.2 to apply. But CMO2.2 won't apply to
221 or direct entrant context: Evidence from National Grid to see observed for all new entrants, to some Type 1 error.
(additional participants National Grid records confirms | statistics (hoop) cases supporting
test for have that this TA participant was a Outcome 3/4 -
CMO 2.2) recently new entrant to the GB flexibility they may have
started to market for the first or second started in the TA
pursue TA (EITHER because they but may not go
flexibility in were an aggregator operating forward in the
the main outside GB, OR because they CM.
CM were an energy supplier new
because of to flexibility OR possibly other
changes in diversification contexts e.g.
the wider previously in energy
market (e.g. management )
review of
embedded
benefits) but
they were
already
confident to
participate
in the main
CM and did
not use the
TA to grow
their
flexibility
business
as above No H1 -C2.2.1 - test (m) Phase 3 or 4 Expect Could also be Necessary for CMO2.2 - expect to see this if CMO2.2
learning Evidence of context: no interview to see observed for applies. Could also be observed for other outcomes.
evidence that the lower credit (hoop) cases supporting

cover and higher price of the
second TA auction enabled
this participant to build their
experience/skills/organisational
capacity for DSR in the CM
and that this learning reduced
the perceived riskiness of the
main CM

other
mechanisms in
Outcome 1, or
outcomes 3 or 4.
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as above No H1 - C2.2.1 - test (n): Email survey Expect Could also be Necessary for CMO2.2 - expect to see this if CMO2.2
investment | Evidence of context: no responses and | to see observed for applies. Could also be observed for other outcomes.
evidence found of significant metering test (hoop) cases supporting
investment for TA in metering certificates Qutcome 3 or
or control assets that could be outcome 4
used in main CM
as above No clients H1-C2.1.1 (test j) : Evidence Phase 3and 4 | Expect Power Highly necessary for CMO2.2 that no new CM Capacity was
or sites of context: no evidence found | aggregator to see Responsive and brought forward by the TA that was attributable to the TA
new to of clients of this aggregator client and (hoop) other external rather than other influences. But high risk of Type 1 error as
flexibility starting flexibility services direct influences may we might miss this evidence for other reasons (e.g. because
(other than Triad) because of participant have contributed doing only a few client interviews; or because Outcomes 3 or
the second TA and then interviews. to some degree, 4 apply).

proceeding to the main the
CM; or of direct
participants/clients bringing in
new sites because of the
second TA and then
offered/planning to offer these
sites in other CM auctions

alongside TA - so
need to ask
about TA's role in
motivation vs
other influences.

Tests for H1 — Outcome 3 “Flexible capacity unavailable for the CM because of features of the CM”

Element of Description Nicname for | Evidence tests Source of Type of Competing Rationale for probabilities
CcMO evidence for elements and | evidence test explanations
test linkages
Outcome 3 - Flexible capacity | No capacity | H1 - O3 (test (a)) | CM registers for | Expect to Changes in the Likely to see this if CMO applies (although participants could still
H1 unavailable for agreement : Former TA 2018 auctions. see (hoop) | organisation's participate invisibly via an (or another) aggregator). May not
the CM because in 2018 CM participants do circumstances, participate for other reasons, rather than main CM
of features of the not obtain unrelated to CM. | conditions/prices.
CM capacity
agreements for
DSR in the main
CM auctions in
2018.
as above Flexibility in H1-O3 (test (b)) Phase 4 Expect to Other factors Necessary for the CMO to apply (effectively a screening test for
CM NOT a Former TA interview (+ see (hoop) | about the outcomes 3 or 4). But may choose not to participate for other
strategic participant states | earlier flexibility market, | reasons, rather than main CM conditions.
opportunity in interview that interviews) rather than main
they do NOT CM conditions.
intend to put
forward flexible
capacity in the
future CM
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Further tests for H1 — CM03.1 “higher credit cover makes main CM unattractive”

Context H1 -
3.1.1
(additional test
for CMO 3.1)

Direct
participants and
aggregators who
perceive a risk
around
compliance with
metering
requirements
because of
uncertain
interpretation of
CM rules.

Metering
risks

H1-C3.1.1 (test
d): TA participant
states in interview
that they perceive
significant risks
about compliance
with metering test
requirements in
future CM

Phase 4
interview (+
earlier
interviews)

Straw in
the wind

Lobbying stance

May see this detail if this Mechanism applies. Some risk of
lobbying, in claiming that CM conditions are their reason for not
participating in future CM (in an attempt to influence future
rules).
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Context H1-
3.1.2
(additional test
for CMO 3.1)

Direct
participants and
aggregators with
clients active in
delivering other
flexibility services
or Triad, which
potentially affect
the baseline for
DSR tests and
delivery.

Risks to
baseline

H1-C3.1.2 (test
e): TA participant
states in interview
that they perceive
significant risks
about baselining
for the future CM

Phase 4
interview (+
earlier
interviews)

Straw in
the wind

Lobbying stance

May see this detail if this Mechanism applies. Some risk of
lobbying, in claiming that CM conditions are their reason for not
participating in future CM (in an attempt to influence future
rules).

Further tests for H1 —- CMO3.2 “lower clearing price makes main CM unattractive”

Evidence tests
Element of Nickname for elements and | Source of Type of Competing
CMO Description for test linkages evidence test explanations Rationale for classification of test
Mechanism Lower clearing Did not clear | H1-M3.2 (Testf): | CM registers for | Expect to External factors This shows they seriously considered participating with DSR in
H1 - 3.2 (test price makes the auction TA participant 2018 auctions. see affect decision to | main CM but judged that the risk/reward balance was not right
for CMO 3.2) main CM entered DSR (doubly- exit auction, not | for them. Strong evidence because observed behaviour rather
unattractive to us CMUs into main decisive) just rules in main | than interview statements.
in spite of the CM auction in CM.
attraction of the 2018 but did not
TA. clear.
Context H1- Direct Significant H1-3.2.1 (Test g): | Email survey Straw in Lobbying stance | Participants may not share details; scope for lobbying;
3.2.1 participants, costs to TA participants data and the wind relationship between costs and auction behaviour not
(additional test | aggregators and cover and aggregator interview data necessarily direct.
for CMO 3.2) aggregator clients report that
clients who have they need to
significant hassle cover significant
or opportunity costs/risks to
costs to cover participate in
main CM.
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Context H1- Direct Reduction in | H1-3.2.2 (test h): Phase 4 Straw in Lobbying stance | May see this detail if this Context applies, but not necessary to
3.2.2 participants, non-CM TA participant interview (+ the wind support this Mechanism. Some risk of lobbying, in claiming that
(additional test | aggregators and revenues states in interview | earlier CM conditions are their reason for not participating in future CM
for CMO 3.2) aggregator (reported) that other sources | interviews) (in an attempt to influence future rules).
clients whose of flexibility
ability to stack revenue have
CM revenues declined, and
with other provides
flexibility is examples
diminished (e.g.
because of
reductions in
Traid revenues)
as above as above Reduction in | H1-3.2.2 (test i): Power Straw in May not actually | May see this if Context applies, although not necessary to
non-CM Industry-wide Responsive the wind apply to TA support this Mechanism. Industry wide info will not necessarily
revenues evidence of annual report or participants. be relevant to all participants.
(market info) | reductions in non- | working group
CM revenues for minutes.
flexibility

Tests for H1 — outcome 4 and CMO4.1 “put off main CM because of negative experience of second TA”

they do NOT
intend to put
forward flexible

Element of | Description Nickname for Evidence tests Source of Type of test | Competing Rationale for type of test
CMO test for elements and | evidence explanations
linkages
Outcome 4 | Capacity No capacity H1 - O4 (test (a)) : | CM registers | Expect to Changes in the Likely to see this if CMO applies (although participants could
-H1 unavailable for the | agreement in Former TA for 2018 see (hoop) organisation's still participate invisibly via an (or another) aggregator). May not
CM because of 2018 CM participants do not | auctions. circumstances, participate for other reasons, rather than main CM
the experience of obtain capacity unrelated to CM. conditions/prices.
the TA agreements for
DSR in the main
CM auctions in
2018.
as above Flexibility in CM | H1-O4 (test (b)) Phase 4 Expect to Other factors about Necessary for the CMO to apply (effectively a screening test for
NOT a strategic | Former TA interview (+ see (hoop) the flexibility market, outcomes 3 or 4). But may choose not to participate for other
opportunity participant states earlier rather than main CM reasons, rather than main CM conditions.
in interview that interviews) conditions.
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Context

Direct participants

Testing new

H1-C4.1.1 (test d)

Phase 4

Straw in the

Weakish test - not necessary for M4.1 to apply (may have been

require complex
metering tests
(e.g. because of
onsite
renewables)

significant number
of meter tests for
second TA

4.1.1-H1 and aggregators approach Aggregator or interview (+ wind active in other CM auctions but still have been put off by TA).
(test for testing direct participant earlier And they could have been testing a new approach but found
CMO 4.1) approaches to states in interview | interviews) that it went well (so not sufficient either).

DSR and/or client that they were

recruitment that using the TA to

are new to them test a new

approach

Context Direct participants | Complex H1-C4.1.2 (test e) | Metering Like to see Hard evidence of TA hassle. Don't expect to see large number
41.2-H1 and aggregators metering Aggregator or certificates (smoking of metering tests because they are so much hassle (according
(test for putting forward direct participant from National | gun). to Phase 1-3 evidence). But metering tests are just one of
CMO 4.1) sites/clients that undertook a Grid/EMRS several possible explanations for the TA putting them off.

89




Appendix 5:

Process tracing analysis and overall synthesis

Context
4.1.3- H1
(test for
CMO 4.1)

Direct participants
and aggregators
putting forward
sites/clients that
are delivering for
other flexibility
services which
affects their
baseline and
reduces their
measured DSR
capacity

Risks to
baseline

H1-C4.1.3 (test f)
Aggregator or
direct participant
cites baseline
issues relating to
delivery for Triad
or other flexibility
services as the
reason why the
TA has put them
off future
participation in the
main CM

Phase 4
interview (+
earlier
interviews)

Straw in the
wind

Lobbying stance

Less strong evidence than test (e ) because based on interview
evidence. One of several possible explanations for the TA
putting them off.

Context
4.1.4- H1
(test for
CMO 4.1)

Direct participants
and aggregators
facing high
recruitment/hassle
costs to identify
potential
sites/clients with
simple metering
and no baseline
issues within the
timescale required
for TA

Recruitment
difficult

H1 - C4.1.4 (test
g) Aggregator or
direct participant
faces high
recruitment/hassle
costs to identify
potential
sites/clients with
simple metering
and no baseline
issues within the
timescale required
for TA.

Phase 4
interview (+
earlier
interviews)

Straw in the
wind

Lobbying stance

Less strong evidence than test (e ) because based on interview
evidence. One of several possible explanations for the TA
putting them off. More likely to be seen for aggregators than
direct participants.

90




Appendix 5: Process tracing analysis and overall synthesis

Table A5.2: Tests for H2 — Outcome 1 — “second TA contributes to wider encouragement of turn-down DSR”
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Further test for H2 - CMO1.1 - “already doing turn-down DSR but second TA has helped”

Context
1.1.1 (test
for CMO
1.1)

Direct
participants
and aggregator
clients who
offered
interruptible
industrial loads
in the TA built
confidence and
experience

Some new turn-down
capacity (reported)

H2 - C1.1.1 (test e): Interviewee
states that the second TA
helped them to bring greater
volumes of turn-down DSR from
their industrial loads (e.g.
bringing in new sites) into the TA
and future flexibility market.

Like to see
(smoking
gun)

Other market changes supporting
turn-down DSR (e.g. changes to
Triad, MCPD, Power Responsive)

Like to see more turn-down capacity if this
CMO holds. Small risk that interviewee
may lie about it being to the TA rather than
other factors, not second TA

92



Appendix 5: Process tracing analysis and overall synthesis

as above as above Some new turn-down H2 - C1.1.1 (test f): Evidence of | Straw in the Other market changes supporting Expect to see more turn-down capacity if
capacity (detail) direct participants and wind turn-down DSR (e.g. changes to this CMO holds, but it may be attributable
aggregator clients contracting for Triad, MCPD, Power Responsive) | to other factors, not second TA.
greater volumes of turn-down
DSR in the 2nd TA, compared to
the first
(difference from test e is that
test f does not involve any
evidence that this increase is
attributable to the 2nd TA)
Context Aggregators High price brought in H2-C1.1.2 (test g) : Aggregator Expect to Other market changes supporting Likely to see if this context applies.
1.1.2 (test [already] new turn-down clients states in interview that the see (doubly- | turn-down DSR (e.g. changes to Unlikely to lie about this if context does not
for CMO offering turn- financial stimulus of the second decisive) Triad, MCPD, Power Responsive) apply.
1.1) down DSR TA helped them to reach NEW
clients for their turn-down DSR
portfolio, for the TA and future
flexibility market.
Context Aggregators High price encouraged | H2 - C1.1.3 -(test h): Like to see Other market changes supporting Likely to see if this context applies.
1.1.3 (test with clients existing clients to put Aggregator (and their EXISTING | (smoking turn-down DSR (e.g. changes to Unlikely to lie as this evidence test
for CMO who could be forward additional turn- | clients) state in interview that the | gun) Triad, MCPD, Power Responsive) involves quite specific statements about
1.1) approached to down sites financial stimulus of the second the role of the second TA.
offer turn-down TA helped them to start offering
DSR turn-down for the first time
and/or bring additional turn-
down sites into the TA and
future flexibility market.
Context Aggregators CSR motives for turn- H2 - C1.1.4 (test i): CSR Straw in the Other market changes supporting Might see this evidence, showing that CSR
1.1.4 (test and direct down DSR commitments play a role in the wind turn-down DSR (e.g. changes to is a supportive motivation alongside
for CMO participants choice, by aggregators, direct Triad, MCPD, Power Responsive) | financial incentive, although there was little
1.1) who see turn- participants and/or clients, to mention of it in earlier Phases. CSR might
down DSR as offer increased turn-down DSR not be enough motivation to contribute
contributing to to the TA and future flexibility much to the outcome/mechanism.
their CSR market.
commitments
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Further tests for H2 — CMO1.2 — “second TA encouraged us to enter the market for turn-down DSR”

Context

Aggregators

New player for turn-

H2 - C1.2.1 test (k) Evidence of

Expect to

Necessary for this CMO to apply. But not

TA helped them to reach new
clients and build their turn-down
DSR portfolio, for the TA and
future flexibility market.

1.2.1 (test new to the GB down DSR in GB context: see (hoop) sufficient as the aggregator might have
for CMO market for turn- - aggregator not active in GB entered the market for other reasons, not
1.2) down DSR turn-down market immediately for the TA.
building their prior to 1st and 2nd TA
client base.
as above as above High price brought in H2-C1.2.2 (test ) : Aggregator Expect to Other market changes supporting Very likely to see if this context applies.
new turn-down clients states in interview that the see (doubly- | turn-down DSR (e.g. changes to Unlikely to lie about this if context does not
financial stimulus of the second decisive) Triad, MCPD, Power Responsive) | apply.
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Further tests for H2 — CMO1.3 “second TA acted as a pilot for turn-down DSR (aggregator client)”

Context
1.3.1 (test
for CMO
1.3)

Aggregator
clients with
experience of
turning down
for Triad only,
who wanted to
test potential
involvement in
turn-down
services and

turn-down DSR
(reported)

Organisation new to

H2-C1.3.1 (test n) Aggregator
client states that they previously
turned down only for Triad (or
not at all)

Expect to
see (hoop)

Other market changes supporting
turn-down DSR (e.g. changes to
Triad, MCPD, Power Responsive)

Necessary for this context/mechanism to
apply.
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participated via
an aggregator

as above as above

Second TA seen as
low risk

H2-C1.3.1 (test m) Aggregator
client states that they saw the
second TA as a low-risk way of
offering turn-down services.

Straw in the
wind

Other market changes supporting
turn-down DSR (e.g. changes to
Triad, MCPD, Power Responsive)

Contributory evidence that this mechanism
applies - but not conclusive.

Tests for H2 — Outcome 2 and CMO2 “second TA gave mixed messages for turn-down DSR”
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Mechanism | Reducing the T-1 uncertainties H2-M2.2 (test c): Participants Expect to Lobbying stance If this mechanism applies, we would
2.2 -H2 capacity set and/or TA/T-4 state in interview that the lack of | see (hoop) expect them to make these interview
(test for aside [for turn- | exclusion rules set aside capacity for T-1, and/or statements. But they might lobby for
CMO 2) down problematic the exclusion rules applying to changes in set aside capacity or T-1/T-4
DSR/other the TA/T-4, adversely affects rules, even if this CMO does not apply.
capacity] in T-1 their perception of future
and excluding opportunities for turn-down DSR.
TA participants
from T-4
(resource)
reduces the
opportunities
for turn-down
DSR
(reasoning)
Context Aggregators Uncertain about future H2-C2.1.1 (test d): Participants Expect to Lobbying stance If this mechanism applies, we would
2.1.1 H2 and direct CM revenues state in interview that they will see (hoop) expect them to make these interview
(test for participants not increase their provision of statements. They might lobby for more
CMO 2) with potential turn-down DSR, or may not keep certainty in T-1, even if this mechanism
turn-down DSR available the capacity put does not apply.
assets where forward for the TA, because of
[ongoing] CM lack of certainty over the future
payments are availability of CM revenues
needed for
cost-
effectiveness.
Tests for H2 — Outcome 3 “Second TA made no difference to turn-down DSR”
Element of | Description Nickname for test Evidence tests for elements Type of test | Competing explanations Rationale for type of test
CMO and linkages
Outcome 3 | The TA made Second TA did NOT H2 - O3 (test a): Participants Expect to Lobbying for other support for turn- | Likely to see this, if true, and participants
-H2 no difference to | encourage more turn- (and possibly non-participants) see and like | down DSR, beyond TA. are unlikely to claim this unless it is true.
turn-down DSR | down DSR state in interview that the TA to see
made no difference to their (doubly-
commitment to, or volume of decisive)
offer for, turn-down DSR.
No increase in turn- H2-03 (test b): No increase in Expect to Turn-down DSR still not attractive, There may be other reasons for lack of
down DSR in CM volumes of turn-down DSR see (hoop) despite TA. increase, not just lack of TA influence.
coming forward for the CM in
future
No increase in turn- H2-03 (test c): No increase in Expect to Turn-down DSR still not attractive, | There may be other reasons for any
down DSR in other volumes of turn-down DSR see (hoop) despite TA. increase/decrease in turn-down DSR
services made available via other volumes, not just the TA.
services.
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Further test for H2 - CMO3.1 “Second TA did not help us bring in new turn-down capacity or new turn-down clients, so made no difference”

Element of | Description Nickname for test Evidence tests for elements Type of test | Competing explanations Rationale for type of test
CMO and linkages
Mechanism | We have TA was just another H2-03 (test d): Participants Like to see Aggregator may have used May see this evidence for some direct
3.1-H2 always done as | revenue stream for us state in interview that they were (straw in the | second TA as an additional participants and aggregator clients, but
(test for much turn- already providing as much turn- wind) revenue stream for existing clients, | there may still be H2 additionality for other
CMO 3.1) down DSR as down DSR as they could, before but still have brought in new participants & clients of the same
we can. the TA (and the TA was just clients using the attraction of the aggregator
another revenue stream for their high price.
existing capacity).
Context Direct Not dependent on TA H2 - C3.1.1 (test e): Expect to Other market changes supporting May see this evidence for some direct
3.1.1 H2 participants revenues Participants state in interview see (hoop) turn-down DSR (e.g. changes to participants and aggregator clients, but still
(test for and aggregator that turn-down DSR projects are Triad, MCPD, Power Responsive) have additionality for other participants &
CMO 3.1) clients with already cost-effective because clients (for whom other CMOs apply)
interruptible of non-TA revenues available to
industrial loads them (both CM and non-CM).
or other forms
of storage
participating in
STOR and/or
Triad.
as above No new turn-down H2 - C3.1.1 (test f): Participants | Expect to Other factors may have Likely to observe this if this part of the
capacity in second TA (and aggregator clients) state in see (hoop) constrained growth in turn-down CMO applies. But any constraint on growth
(reported) interview that they did NOT bring capacity. in turn-down DSR volumes in the TA may
sites new to turn-down into the arise from external factors.
second TA
as above No new turn-down H2 - C3.1.1 (test g): Direct Expect to Other factors may have Likely to observe this if this part of the
capacity in second TA participants and aggregator see (hoop) constrained growth in turn-down CMO applies. But any constraint on growth
(detail) clients do NOT contract for capacity. in turn-down DSR volumes in the TA may
greater volumes of turn-down arise from external factors.
DSR in the 2nd TA, compared to
the first. )
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Further tests for H2 — CMO3.2 “we do turn-down DSR but not for the CM, so second TA made no difference”

Element of | Description Nickname for test Evidence tests for elements Type of test | Competing explanations Rationale for type of test
CMO and linkages
Mechanism | We have We do turn-down H2 - M3.2 (test h): Participants Like to see Might choose not to participate in Fairly likely to observe this, if true, and
3.2-H2 always done as | anyway, but outside state in interview that they were (smoking CM for other reasons, not strict participants are unlikely to claim this
(test for much turn CM already doing as much turn- gun) incompatibility. unless it is true.
CMO 3.2) down DSR as down as they can, before the
we can and do TA, but that incompatible
not intend to services constrain the turn-down
provide it in the DSR that they can do in the CM.
CM.
Context Aggregators Incompatible services H2 - C3.2.1 (test i): Non- Like to see Might just happen not to mention Might possibly see this evidence. Fairly
3.2.1 H2 active in areas participant aggregators market (smoking CM on their website and in their unlikely if this CMO does not apply.
(test for where turn-down for other services gun) materials.
CMO 3.2) providing turn- (e.g. firm frequency response)
down DSR in but not for the CM.
the CM is
incompatible
with other
services (e.g.
dynamic FFR)
or the assets
they aggregate
(e.g. because
they are not
suitable for CM
stress events)
as above Do not offer DSR in H2-C3.2.1 (test j): Aggregator Expect to Might offer DSR in main CM, but Likely to see this evidence if CMO applies.
CM does not participate in CM with see (hoop) not turn-down DSR. This test does
DSR. (note: test specified in not distinguish.
terms of DSR, not turn-down,
because difficult to identify turn-
down in CM register)
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Further tests for H2 — CMO3.3 “no interest in turn-down DSR, so second TA made no difference”

Element of | Description Nickname for test Evidence tests for elements Type of test | Competing explanations Rationale for type of test
CMO and linkages
Mechanism | We did not Did not clear in 2nd TA | H2 - M3.3 (test k) This Expect to Other factors may have influenced | If the organisation is not interested in turn-
3.3-H2 provide turn- auction organisation did not clear any see (hoop) non-participation in second TA, down, it's a necessary pre-condition that
(test for down DSR for turn-down DSR capacity in the even if interested in turn-down they haven't cleared turn-down capacity in
CMO 3.3_ | the TA and 2nd TA. DSR. the second TA. However, they might still
have no be interested in turn-down but have other
interest in or reasons for not participating in the 2nd TA.
capacity for
turn-down DSR
as above No interest in turn- H2 - M3.4 (test I) Interview Expect to n/a Likely to see if this part of the CMO
down DSR (reported) statements that the organisation | see (doubly- applies; unlikely to see this if CMO does
currently has no interest in decisive) not apply.
providing turn-down DSR.
Context Organisations No interest in turn- H2 - C3.3.1- (test m): Phase 1 Expect to n/a Likely to see if this part of the CMO
3.3.1 H2 that provide down DSR (detail) and 2 interview evidence see (doubly- applies; unlikely to see this if CMO does
(test for peaking or indicates that this participant decisive) not apply.
CMO 3.3) back-up provided only peaking
generation. generation or back-up
generation (not turn-down DSR)
to the first TA.

Further tests for H2 — CMO3.4 “not appropriate for us to do turn-down DSR at the moment, so second TA made no difference”

Element of | Description Nickname for test Evidence tests for elements Type of test | Competing explanations Rationale for type of test
CMO and linkages
Mechanism | We would like Turn-down DSR not H2 - M3.4 (test n): Interview Expect to Lobbying stance Likely to see plea for more support,
3.4 -H2 to offer more competitive at the statements about the see (hoop) possibly even if it's not needed.
(test for turn-down DSR | moment organisation being theoretically
CMO 3.4) but it's not willing to offer turn-down DSR in

appropriate for future, but it not currently being

us at the viable.

moment
Context Organisations Turn-down DSR H2 - C3.4.1 (test 0): Interview Expect to Lobbying stance Likely to see plea for more support,
3.4.1 H2 that found it requires further statements claiming that turn- see (hoop) possibly even if it's not needed.
(test for harder to support, beyond TA down DSR needs more support
CMO 3.4) provide turn- or a longer timeframe to come

down DSR in forward than provided by the TA.

the TA than

they expected:

a longer
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timeframe and
more financial

proven DSR from 2nd TA in the
main CM (which would be
identifiable as turn-down DSR).

CM for other reasons, other than
non-viability.

support would
be required.
as above as above Have not cleared turn- H2 - C.3.4.1 (test p): Expect to Slim chance that they may have Necessary for this mechanism to apply - if
down DSR in 2018 CM | Organisation has not cleared see (hoop) decided not to participate in main they cleared DSR in the main CM then it

must be viable for them.
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How we have applied the tests

We applied the evidence tests to each potential CMO as a mini hypothesis in itself. Given the number
of evidence tests, and the limited resources available, we focused the testing on the most complex
and important cases. The tests were therefore applied to the cases of the six aggregators that went
forward to delivery in the second TA, taking into account evidence from these aggregators and any of
their clients that were interviewed during Phases 3 and 4. In one case, we also took account of
evidence from a sub-aggregator that had submitted capacity via one of the aggregators but was not
themselves a participant in the second TA.

We did not apply the tests to direct participants in the second TA for two reasons: firstly, there was
limited evidence of additionality from these participants in our main analysis of their evidence; and
secondly, there were only three direct participants, so the test findings were likely to be disclosive.
Similarly, we did not apply the tests to the two aggregators that dropped out of the second TA
because there was little additionality in these cases.

We streamlined the process and reduced duplication by only applying tests where relevant to a
particular case. For example, where evidence tests for an outcome were failed, we did not test for the
supporting mechanism and context. Similarly, where evidence tests for a mechanism were failed, we
did not test for supporting contexts. The tests therefore indicate those C-M-Os are well supported by
the evidence. Where there are competing mechanisms for the same outcome (e.g. one additional
and one not), the evidence tests show the relative support for additional and non-additional CMOs in
the theory.

In applying the tests, we have synthesised evidence from a range of sources including:

e Publicly available data (e.g. Capacity Market Register, published surveys and reports,
aggregator and National Grid websites)

¢ Interviews with these aggregators (primarily from Phase 4 of the evaluation but drawing on
earlier interviews where relevant. Where there was conflicting evidence from different
evaluation phases conflicts, this was noted in the detailed assessment against each test.)

¢ Interviews with their clients (some were interviewed during Phase 4 and some during Phase 3
and in one case we draw on an earlier interview with a client during Phase 2 of the evaluation,
for information on how their situation had changed before/after the TA).

¢ Email survey information for aggregators and clients, including cost data and characterisation
of capacity as new or existing, where available.

We used a spreadsheet to code evidence for each case against the evidence tests. The evidence
summaries and coding were prepared by one researcher and reviewed by another member of the
project team. The detailed evidence and coding were also reviewed by Dr. Barbara Befani. Although
this evidence was anonymised it was potentially disclosive because of the small number of TA
participants. So we prepared non-disclosive summaries of the results as shown in Table A5.3 and
Table A5.4 below.

102



Appendix 5: Process tracing analysis and overall synthesis

To present the detailed results for evidence tests we made use of the following colour coding:

Key:

Explanation

Does not support

Fails a ‘hoop’ test or ‘doubly-decisive’ test

Slightly negative

Fails a ‘straw in the wind’ or ‘smoking gun’ test

Slightly supportive

Mixed evidence for this test

Some support

Passes a ‘hoop’ or ‘straw in the wind’ test

Strongly supportive

Passes a ‘smoking gun’ or ‘doubly-decisive’ test

We then created higher level summarises which combined test results using the following synthesis

rules, to indicate the combined level of support for each CMO. These rules were developed by the

project team but have been peer reviewed by Dr. Barbara Befani.

Key: Explanation Process tracing concepts:
Strong Confirmatory evidence: at least one Confirmatory evidence: at least one 'smoking gun'
support | 'sufficient' or 'necessary and sufficient' or 'double-decisive' test passed. No 'hoop tests'
test passed. No necessary tests failed. | failed but allow failure of some 'straw in the wind'
Allow failure of some tests which are tests.
'not necessary or sufficient'.
Some No necessary tests failed. Allow failure | No 'hoop tests' failed but allow failure of some
support | of some tests which are 'not necessary | 'straw in the wind' tests. No 'smoking gun' or
or sufficient'. No 'sufficient' or 'double-decisive' test passed.
'necessary and sufficient' tests passed.
Mixed Apparently contradictory results - Mix of 'hoop' test failures and 'smoking gun' or
support | including at least one 'necessary' test 'double-decisive' tests being passed.
being failed but also at least one
'sufficient’ test being passed.
No At least one necessary test being At least one 'hoop' test failed. No 'smoking gun' or
support | failed, and no 'sufficient' tests being ‘double-decisive' tests passed.
passed.
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Process tracing findings for hypothesis H1 — TA contributes to

more flexible capacity in the main CM

The detailed results of evidence tests for the CMOs in the candidate H1 theory are given in Table

A5.3 below.

Table A5.3 Detailed evidence test results for H1

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Element of Type of test
CMO Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
Outcome 1 | Expect to yes yes yes Yes yes yes
- H1 see (hoop)
as above Like to see Redacted to avoid disclosure — one case passed this test
(smoking
gun)
as above Expect to yes yes yes Yes yes yes
see (hoop)
as above Expect to yes yes yes yes yes yes
see (hoop)
as above Like to see yes yes yes yes no yes
(smoking
gun)
Mechanism | Expect to yes yes yes no yes no
1.1 - H1 see and like
'CM to see
learning' (double-
(test decisive)
CMO1.1)
Context Expect to yes yes yes no yes yes
1.1.1 - H1 see (hoop)
(test for
CMO 1.1)
Context Like to see yes yes yes no yes no
1.1.2 - H1 (smoking
(test for gun)
CMO 1.1)
Mechanism | Expect to yes - yes yes yes no yes
1.2 - H1 see (hoop) slightly for
'invested in second TA
assets'
(CMO1.2)
Context - Straw in the yes yes yes yes no yes
1.2.1 - H1 wind
(test for
CMO 1.2)
as above Like to see yes yes yes no no no
(smoking
gun)
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Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Element of Type of test
CMO Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
Mechanism | Expect to yes no yes yes yes
1.3 - H1 see (hoop) (although
'started to some
develop concerns
customer about
base' (test clearing
CMO 1.3) prices in
CM going
forward.)
Context Expect to yes no no yes yes yes
1.3.1 - H1 see (hoop)
(test for
CMO 1.3)
Context For a new yes not not yes partial yes
1.3.2 - H1 aggregator, relevant relevant
(test for thisis a
CMO 1.3) smoking gun
- like to see
Mechanism | Expect to no yes yes no no no
1.4 - H1 see and like
'‘added new | to see
capacity to | (doubly
existing decisive)
portfolio'
(test CMO
1.4)
Context Expect to no yes yes no not no
1.4.1 - H1 see (hoop) relevant
(additional
test for
Mechanism
1.4)
Context For an not partial no not not not
1.4.2 - H1 existing relevant relevant relevant relevant
(additional | aggregator,
test for thisis a
Mechanism | smoking gun
1.4) - like to see
as above For an not no partial not not not
existing relevant relevant relevant relevant
aggregator,
thisis a
smoking gun
- like to see
H1 - CMOs
for
outcome 2
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Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
T f
Element of ype of test
CMO Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
Element of | Type of test
CMO
Observed? | Observed? [ Observed? | Observed? | Observed?
Outcome 2 | Expect to yes yes yes yes yes yes
- H1 see (hoop)
as above Expect to yes yes yes yes yes yes
see (hoop)
as above Expect to no no no no yes no
see (hoop)
Mechanism | Expect to no no no no no no
21-H1 see and like
(test for to see
CMO2.1) (doubly-
decisive)
Context Straw in the not partial no not not not
21.1-H1 wind relevant relevant relevant relevant
(test for
CMO 2.1)
as above Expect to not yes yes not not not
see (hoop) relevant relevant relevant relevant
as above Expect to not no no not not not
see (hoop) relevant relevant relevant relevant
as above Expect to not no no not not not
see (hoop) relevant relevant relevant relevant
as above Expect to not no no not not not
see (hoop) relevant relevant relevant relevant
Mechanism | Expect to No no no mixed mixed no
2.2 -H1 see (doubly-
(test for decisive)
CMO 2.2)
Context Expect to not not not yes yes not
2.2.1 (test see (hoop) relevant relevant relevant relevant
for CMO
2.2)
Expect to not not not yes no not
see (hoop) relevant relevant relevant relevant
Expect to not not not no yes not
see (hoop) relevant relevant relevant relevant
Expect to not not not no no not
see (hoop) relevant relevant relevant relevant
H1 - CMOs
for
outcome 3
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Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Element of Type of test
CMO Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
Element of | Type of test
CMO Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
Outcome 3 | Expect to no no no no no no
- H1 see (hoop)

Expect to no no no no no no

see (hoop)
Mechanism | Expect to not not not not not not
H1-3.1 (test | see (hoop) relevant relevant relevant relevant relevant relevant
for CMO
3.1)
Context H1 | Straw in the not not not not not not
- 3.1.1 (test | wind relevant relevant relevant relevant relevant relevant
for CMO
3.1)
Context Straw in the not not not not not not
H1-3.1.2 ( wind relevant relevant relevant relevant relevant relevant
test for
CMO 3.1)
Mechanism | Expect to not not not not not not
H1-3.2 see (doubly- | relevant relevant relevant relevant relevant relevant
(test for decisive)
CMO 3.2)
Context Straw in the not not not not not not
H1-3.2.1 ( wind relevant relevant relevant relevant relevant relevant
test for
CMO 3.2)
Context Straw in the not not not not not not
H1-3.2.2 ( wind relevant relevant relevant relevant relevant relevant
test for
CMO 3.2)
as above Straw in the not not not not not not

wind relevant relevant relevant relevant relevant relevant
H1 - CMOs
for
outcome 4
Element of | Type of test
cmo Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
Outcome 4 | Expect to no no no no no no
- H1 see (hoop)

Expect to no no no no no no

see (hoop)
Mechanism | Expect to not not not not not not
4.1-H1 see (doubly- | relevant relevant relevant relevant relevant relevant
(test for decisive)
CMO 4.1)
Context Straw in the not not not not not not
41.1-H1 wind relevant relevant relevant relevant relevant relevant
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Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Element of Type of test
CMO Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
(test for
CMO 4.1)
Context Like to see not not not not not not
4.1.2-H1 (smoking relevant relevant relevant relevant relevant relevant
(test for gun)
CMO 4.1)
Context Straw in the not not not not not not
4.1.3- H1 wind relevant relevant relevant relevant relevant relevant
(test for
CMO 4.1)
Context Straw in the not not not not not not
4.1.4- H1 wind relevant relevant relevant relevant relevant relevant
(test for
CMO 4.1)
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The detailed test results have been combined into an overall assessment of the support for each

CMO (as shown in Table A5.4), using the key explained in the previous section.

Table A5.4: Summary of support for CMOs in H1 theory

Outcome 1:
(additional)

The second TA contributes
to more and/or more
competitive flexible
capacity for the capacity
market in 2018-19 and
subsequent years

CMO 1.1

Our experience of
participating in the second TA
(resource) means the
capacity market seems less
risky (reasoning)

CMO 1.2

In order to participate in the
second TA (resource) we
invested in capacity or the
ability to provide capacity
which will make us better
positioned to participate in
the main CM (reasoning)

CMO 1.3 (new
entrants)

In order to participate in the
second TA (resource) we
have built a customer base
and so now we want to
continue with the CM
(reasoning)

CMO 14
(existing
aggregators)

We have recruited new turn-
down DSR clients or brought
in new sites through the
second TA (resource) and
can cost-effectively include
them alongside back-up in
CMUs for the main CM
(reasoning)

Case 1

Case 2

Case 3

Case 4

Case 5

Case 4

Case 5

Case 6

Outcome 2:
(non-
additional)

The second TA made no
difference to the capacity
available to the CM in
2018/19 and subsequent
years and therefore is not
additional

No
support

No
support

No
support

No
support

Some
support

No
support

CMO 2.1
(existing
aggregators)

We have always intended to
participate in the CM and the
TA did not help us to grow
our flexibility business.

Not
relevant

No
support

No
support

Not
relevant

Not
relevant

Not
relevant
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CMO 2.2 (new
entrants)

We are a new entrant to
flexibility in the CM but would
have started participating
with flexible capacity in the
CM at the same level
anyway, because of other
changes, not the TA

Not
relevant

Not
relevant

Not
relevant

Mixed
support

Mixed
support

Not

relevant

No support for

Outcomes 3 and 4, because all these aggregators are committed to future CM

CM because of the
experience of the TA

the second TA)

participation

Outcome 3 Flexible capacity unavailable | (although some comments made about aspects of CM that
for the CM because of could be made more favourable for DSR)
features of the CM

Outcome 4 Capacity unavailable for the (although some negative comments about some aspects of

To summarise, the findings indicate strong support for the additionality CMO for H1, with limited

support for non-additional CMOs. All of the aggregators had gone ahead to participate in the main

Capacity Market (CM), and all attributed some growth in their portfolios or knowledge to the second

TA. But there was some support for the non-additional CMO from two aggregators who commented in

interview that they would have gone straight into the main CM even without the TA (although the

scale of their portfolios might have been reduced). This is discussed in chapter 3 of the main report.
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Process tracing findings for hypothesis H2 — TA contributes to

wider encouragement of turn-down DSR

The detailed results of evidence tests for CMOs in candidate H2 theory are given below.

Table A5.5 Detailed evidence test results for H2

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Element of | Type of | Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
CMO test
Outcome 1 | Straw in | no yes no no yes no

the wind
as above Straw in | partial yes partial - yes yes partial -

the wind | (market- market wide market wide

wide)

as above Expect yes yes yes yes yes yes

to see

and like

to see

(doubly-

decisive)
Mechanism | Expect yes yes yes yes yes yes
1.1 (test for | to see
CMO 1.1) (hoop)
as above Expect no yes yes no no no

to see

(hoop)
Context Like to not no no not relevant | no not relevant
1.1.1 (test | see relevant
for CMO (smoking
1.1) gun)
as above Straw in | not yes yes not relevant | no not relevant

the wind | relevant
Context Expect not yes yes not relevant | partial not relevant
1.1.2 (test | to see relevant
for CMO and like
1.1) to see

(doubly-

decisive)
Context Like to not yes yes not relevant | no not relevant
1.1.3 (test | see relevant
for CMO (smoking
1.1) gun)
Context Straw in | not yes yes (for not relevant | no not relevant
1.1.4 (test the wind | relevant aggregator
for CMO and two of
1.1) the three

clients
interviewed)

Mechanism | Expect yes not not relevant | yes yes yes
1.2 (test for | to see relevant
CMO 1.2) (hoop)
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Context Expect yes not not relevant | yes yes yes
1.2.1 (test | to see relevant
for CMO (hoop)
1.2)
as above Expect yes not not relevant | yes yes yes
to see relevant
and like
to see
(doubly-
decisive)
Mechanism | Like to no no no yes not available | yes
1.3 (test for | see
CMO 1.3) (smoking
gun)
as above Like to no no no yes not available | yes
see
(smoking
gun)
as above Like to no yes no no not available | no
see
(smoking
gun)
Context Expect yes yes no yes not available | yes
1.3.1 (test | to see
for CMO (hoop)
1.3)
as above Straw in | yes yes no yes not available | yes
the wind
H2 - CMOs
for
outcome 2
Element of | Type of | Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
CMO test
Outcome 2 | Expect no no no yes no no
- H2 to see
(hoop)
Mechanism | Straw in | not not not relevant | partial not relevant | not relevant
21-H2 the wind | relevant relevant
(test for
CMO 2)
Mechanism | Expect not not not relevant | yes not relevant | not relevant
2.2-H2 to see relevant relevant
(test for (hoop)
CMO 2)
Context Expect not not not relevant | yes not relevant | not relevant
211 H2 to see relevant relevant
(test for (hoop)
CMO 2)
H2 - CMOs
for
outcome 3
Element of | Type of | Observed? | Observed? | Observed? | Observed? | Observed? | Observed?
CMO test
Outcome 3 | Expect no no no no no no
- H2 to see
and like
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to see
(doubly-
decisive)
Expect no no no no no no
to see
(hoop)
Expect no no no no no no
to see
(hoop)
Mechanism | Straw in | not not not relevant | notrelevant | notrelevant | notrelevant
3.1-H2 the wind | relevant relevant
(test for
CMO 3.1)
Context Expect not not not relevant | not relevant | notrelevant | not relevant
3.1.1 H2 to see relevant relevant
(test for (hoop)
CMO 3.1)
as above Expect not not not relevant | notrelevant | notrelevant | not relevant
to see relevant relevant
(hoop)
as above Expect not not not relevant | not relevant | notrelevant | not relevant
to see relevant relevant
(hoop)
Mechanism | Like to not not not relevant | notrelevant | notrelevant | notrelevant
3.2-H2 see relevant relevant
(test for (smoking
CMO 3.2) gun)
Context Like to not not not relevant | not relevant | notrelevant | not relevant
3.21 H2 see relevant relevant
(test for (smoking
CMO 3.2) gun)
as above Expect not not not relevant | not relevant | notrelevant | not relevant
to see relevant relevant
(hoop)
Mechanism | Expect not not not relevant | notrelevant | notrelevant | notrelevant
3.3-H2 to see relevant relevant
(test for (hoop)
CMO 3.3
as above Expect not not not relevant | not relevant | notrelevant | not relevant
to see relevant relevant
and like
to see
(doubly-
decisive)
Context Expect not not not relevant | notrelevant | notrelevant | not relevant
3.3.1 H2 to see relevant relevant
(test for and like
CMO 3.3) to see
(doubly-
decisive)
Mechanism | Expect not not not relevant | notrelevant | notrelevant | notrelevant
3.4 -H2 to see relevant relevant
(hoop)
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Context Expect not not not relevant | notrelevant | notrelevant | not relevant
3.41 H2 to see relevant relevant
(test for (hoop)
CMO 3.4)
as above Expect not not not relevant | not relevant | notrelevant | not relevant
to see relevant relevant
(hoop)

As for H1, we have then summarised these test results to give a high-level assessment of support for

each CMO in the H2 theory. These results are presented in Table A5.6 below.

Table A5.6: Summary of support for CMOs in H2 theory

Outcome 1:
(additional)

The second TA contributes
to wider encouragement of
turn-down DSR

CMO 1.1
(existing
aggregators)

We ALREADY INTENDED to
increase our turn-down DSR
offer but the second TA has
built (aggregator client trust
and) experience (resource)
and helped direct participants,
aggregators and their clients
to assess the risk and
opportunity costs involved
(reasoning)

CMO 1.2

(new
aggregators)

The (first and) second TA has
encouraged us to ENTER the
market for aggregation of turn-
down DSR, it (resource) gave
us something to talk to new
clients about (reasoning) and
the high price (resource) made
it cost effective to bring new
assets to market (reasoning).

CMO 1.3
(clients only)

The TA (resource) has
encouraged us to enter the
market for flexibility services
via an aggregator and has
allowed us to pilot or increase
our involvement at low
cost/risk (reasoning)

No
support

No
support

No
support

No
support

No
evidenc
e avail-
able

y could have
been
greater)

potential providers have
reservations. Consequently
less investment into turn-
down DSR than if there was
a clear long-term
commitment.

Case 1 Case2 | Case3 |Case4 |Caseb5 | Caseb
Outcome 2: Mixed messages received No No No Some No No
(additionalit | about turn-down DSR, support | support | support | support | support | support

114




Appendix 5: Process tracing analysis and overall synthesis

CMO 2.1 Reducing the capacity set Not Not Not Some Not
aside [for turn-down relevant | relevant | relevant | support | relevant
DSR/other capacity] in T-1 and
excluding TA participants from
T-4 (resource) reduces the
opportunities for turn-down
DSR (reasoning)

Not
relevant

No support for Outcomes 3 - The TA made no difference to turn-down DSR.

In conclusion, these findings indicate strong support for the additionality CMOs for H2 at aggregator
level, with aggregators developing their confidence and systems to aggregate turn-down DSR and/or
building their portfolios of turn-down clients. There was less consistent support for the additionality
CMO at client level (because some clients were already involved in turn-down DSR for Triad and
other services and were simply adding the TA as another revenue stream). The apparent
inconsistency between these findings is explained by the fact that some clients changed aggregator
as a result of the second TA: while these were perceived as ‘new’ to the aggregator they were not
necessarily new to flexibility. Clients previously delivering for Triad only were counted as additional.

Overall synthesis process

The final section of this appendix describes the methods that we used to synthesise findings from all
the evidence sources and analysis methods involved in Phase 4, including qualitative analysis, cost
analysis and process tracing.

Contribution analysis within a realist evaluation

We used contribution analysis to synthesise the evidence and analysis from Phase 4 (and Phases 1-3
where relevant) to test and review the ‘contribution story’ as set out in the theoretical framework.
Phase 4 qualitative analysis focused largely on testing, additionality theory and reliability of delivery
and preliminary indications of potential CMN responses. Testing of participation theory and auction
theory was largely completed during Phase 3. The overall contribution analysis drew on the findings
from process tracing set out above (in relation to additionality theory), and also drew on wider
evidence from qualitative research and quantitative capacity/cost analysis (beyond the specific tests
specified in process tracing) and on evidence from non-participants and wider stakeholders (primarily
from Phase 3). We revised the theoretical framework at the end of Phase 4 in the light of this
contribution analysis, as explained in Appendix 3. The process that we used for this ‘realist’
contribution analysis was similar to the approach used in earlier phases, and involved the following
steps:

e We refined the theoretical framework at the end of Phase 3/start of Phase 4, on the
basis of evidence gathered during Phase 3. This was the ‘candidate theory’ for
Phase 4.
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e We used the theoretical framework to inform the detailed design of topic guides for
Phase 4 fieldwork, with a view to using these interviews to test and refine the
candidate theory.

e As part of our descriptive analysis activities, we organised qualitative and
quantitative data into readily accessible spreadsheets.

e As explained in Appendix 4, we undertook normal qualitative analysis of evidence
for topics such as reasons for drop-out, testing, reliability and potential delivery in
response to CMNs. We analysed in-depth interview responses alongside test
results, CM register details and email survey responses for each interviewee
(where available).

e For additionality theory, we undertook more formal testing of CMOs. We developed
a CMO coding spreadsheet for additionality theory, with rows for every organisation
for which we had in-depth interview evidence about the second TA (from Phase 3
and 4). This was organised so that evidence for each aggregator was analysed
alongside evidence from their clients (where available). Again, we incorporated
relevant evidence from test results, CM register details, public statements and email
survey responses, not just in-depth interviews. Where relevant, we drew on
contextual information from Phases 1 and 2.

e We then coded the contexts, mechanisms and outcomes for each case against the
Cs, Ms and Os in the candidate additionality theory. We reviewed evidence from
Phase 3 and earlier phases where there were gaps in Phase 4 evidence. Where
there were inconsistencies between evidence from different phases, we
endeavoured to understand the reason for any apparent inconsistencies and based
our coding on the most relevant evidence. For example, where changes appeared
to be attributable to lack of recall, we gave more weight to evidence closer in time
to the events that were being discussed. But where the most recent qualitative
evidence superseded evidence from earlier phases, we gave priority to up-do-date
evidence gathered in Phase 4. Where possible, we cross-checked qualitative
evidence with observed behaviour (e.g. we cross-checked information provided on
costs with publicly available information on whether the respondent had obtained
capacity agreements for DSR at a given clearing price in another CM auction).
Where motivations were not clear, we checked participants’ websites or public
statements for other insights into their rationale.

e For the six aggregators going forward to delivery, we formally tested the evidence
supporting additional and non-additional candidate CMOs using process tracing, as
described in this Appendix. If the candidate theory did not exactly fit the observed
evidence for a given case, we developed ‘tailored’ CMOs which were variants of the
candidate theory.

e The analysis and refinement of CMOs was an iterative process: we saw patterns
emerging as we analysed successive cases. The coding was undertaken by two
analysts within the project team and was discussed (in non-disclosive form) with the
wider team and BEIS at a policy review meeting.

e The detailed coding spreadsheets formed the basis of our findings in the main
report and were used to inform our final revision of the theory at the end of Phase 4
(as described in Appendix 3).
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Participatory analysis

We tested the robustness of findings from Phase 4 with members of the technical and evaluation
expert panels, at appropriate points in the process. We also held an internal workshop towards the
end of Phase 4, with members of the project team, BEIS representatives and two peer reviewers, to
test and refine the emerging contribution story.

Overall synthesis in Phase 4
The synthesis process for Phase 4 addressed all the HLQs. The process tracing particularly

informed our assessment of HLQ 1 and HLQ 2 (i.e. what outcomes the TA has achieved and how),
while the wider contribution analysis explained how we understand these outcomes were achieved,
for whom and in what circumstance and the role played by TA design (HLQs 2 and 4). The analysis
of costs and revenues for different types of turn-down DSR supported our analysis of outcomes for
HLQ1 and our assessment of value for money for HLQ 3. Our assessment of HLQs 1-4 informed
our assessment of implications for the future for HLQ 5.

Our synthesis report at the end of Phase 4 focused on the second TA. We have also prepared a
slide-pack presenting high-level findings from all Phases of the evaluation, covering both the first
and second TA.
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Figure A5.1 Relationship of evidence sources, evaluation phases, descriptive analysis and
generative causation methods in Phases 3 and 4
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Appendix 6: Methodology for DSR
characterisation and cost analysis

Introduction

This appendix explains the methodology used to derive DSR characterisation and analyse costs during Phases
3 and 4 of the TA evaluation and presents additional commentary on the findings presented in chapter 2 of the
main report.

Objectives

The original aim of the cost analysis was to identify categories of turn-down DSR that share common
characteristics, appear to be subject to similar decision-making processes and have broadly similar cost/revenue
structures in relation to the TA/CM and other flexibility services. The overall purpose of this work was to inform
BEIS’s analysis of turn-down DSR.

In practice, analysis of costs by category of turn-down DSR was problematic, for reasons explained below. The
aims of this analysis were therefore revised to:

e Characterise turn-down DSR within the second TA by industry group and asset type
e Analyse cost data by MW, without distinguishing between different categories of turn-down DSR.

Scope

The research focused on turn-down DSR, with data taken from the second TA. A small amount of research data
from the first TA was also used to provide additional information on sites that participated in both years of the
TA. Information from DSR participating in the other CM auctions was not included; indeed scant information is
available for this, as turn-down DSR is difficult or impossible to distinguish from back up generation with the
available information.

Terminology clarification — CMUs versus components

A CMU Component refers to an individually metered DSR asset. A DSR asset refers to the electrical system
that can provide flexible demand, which can range from an individual piece of equipment such as a pump or
motor, through to an industrial process comprising hundreds of power consuming elements, such as a
manufacturing line.

Multiple components are aggregated together into a Capacity Market Unit (CMU) for participation in the capacity
market. A CMU can also be based on a single component, provided it meets the minimum CMU size threshold.

Contents
This appendix sets out the following elements of analysis:
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Method and data sources for characterisation of DSR
Characterising second TA components by business activity
Characterising second TA components by DSR asset type
Method for analysing DSR cost and revenue data
Normalised costs by MW

Estimates of opportunity costs

Estimated revenues from other flexibility services

Method and data sources for characterisation of DSR

The first task was to characterise the types of DSR put forward for delivery in the second TA. The research

focused on the constituent components of a CMU i.e. individual DSR measures which may be aggregated under

a single CMU. The initial approach was as follows:

Phase 3:

Review of the latest Capacity Register.

Matching of component Meter Point Administration Numbers2® (MPANSs) against address database, to
identify client sites and business activity.

Inclusion of questions regarding DSR component characteristics, costs and revenues within the e-mail
survey and in-depth interviews with TA participants and aggregator clients (see Annex A and Annex B to
Appendix 4).

The cost data was requested in three categories: the initial metering and equipment set up cost (£), the
initial staff time (hrs) and ongoing staff time (hrs/yr). The staff time data has been converted into a
monetary value by assuming a labour rate, as described in the cost data section below. Participants had
the opportunity to respond with costs per component but chose to respond with estimated costs per
CMU or for all CMUs.

Cross referencing relevant Phase 1 and 2 data to bring additional contextual information.

Synthesis of all data sources into a single ‘Component database’ file.

Categorisation of components into DSR typologies.

Phase 4:

Extraction of component capacities for all delivered CMUs from DSR test data (i.e. proven capacity).
The preparation of six detailed case studies drawing on all available information and follow up calls to
the DSR asset operators. This focused on context for the turn-down DSR, to investigate issues of
opportunity cost, reliability and duration of response.

Extracts from these case studies are presented in the main report. They cover all the turn-down DSR
types identified in this report with the exception of Horticultural lighting. The components may be across
multiple sites, but within the umbrella of a single business. Cost data is correspondingly generally
provided per groups of aggregated components or by CMU.

Updating of the phase 3 component data base file with Phase 4 interview data and additional e-mail
surveys.

Preparation of charts and tables for the Phase 4 report.

20 Unique codes used to identify fiscal electricity consumption meters.
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The e-mail survey responses contained the most directly relevant data; however they were not completed in all
cases. Whilst all of the organisations completed at least part of the email survey, some did not provide all of the
information requested. In particular, only seven of the nine TA participants going forward to delivery (two direct
participants and five aggregators) provided cost data at participant-level and CMU-level. Eight aggregator clients
provided cost data, but this was a small sample relative to the estimated population of 75 client organisations
involved in the TA. Where possible, email survey data was supplemented with interview data, case study
information and deductions from the business type and meter location. The small sample size limited the detail
of data that can be reported without disclosing commercially sensitive data, therefore only aggregated data is
presented.

Confidence in the categorisation is recorded as high, medium or low as follows:

e High confidence — direct response from participant in e-mail survey or clear information from other
sources such as interview responses. In contrast to Phase 3, the majority of components now fall into
this category.

e Medium confidence — derived from contextual information such as site or business activity with a good
level of confidence e.g. cold stores.

e Low confidence — categorisation derived from site or business activity with a lower level of confidence
e.g. broad categories of manufacturing.

We report categorisation information for all assets in the second TA below. We have included assets for which
our categorisation confidence is low as these represent a relatively low proportion of the capacity put forward in
the second TA and this approach enables us to provide characterisation for the whole scheme.

Characterising second TA components by business activity

From the DSR test data of the 28 CMUs in the 2" TA we identified 333 components with a total proven capacity
493MW?2', The business activity of the site where each CMU component is located is shown in the Figure A6.1
below. It is evident that DSR components are spread across a large number of business activities, mostly
manufacturing. There are few components in the commercial sector.

The contractual capacity of the second TA was 293MW. ‘Proven capacity’ is determined by the DSR tests and
is commonly greater than bidding and contracted capacities, as participants seek to ensure that they can fully
meet their obligations and not be penalised for under performance. Furthermore, proven component capacities
may (individually and in aggregate) legitimately vary between tests, so long as the contracted CMU capacity is
met.

21 The total proven capacity shown in the CM register for the same CMUs is 483MW. We believe the 10MW
(2%) difference is due the existence of some meter data including renewable generation which is not
discernible within the raw data provided. Cost normalisation is done using delivered capacity from the
Capacity Market register in any case — see below.
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Water industry
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Construction materials Count of Component ID
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) o B Sum of Component MW
Industrial gases and liquids
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Property management
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Figure A6.1: Number of components and DSR Test capacity by business activity (source: consultant’s
analysis of DSR test and MPAN data for sites going forward to delivery)

Characterising second TA components by DSR asset type

The second TA is exclusively for turn-down DSR, thus the ‘DSR type’ in this context is taken to refer to the type
of electricity-consuming equipment that is being turned down. The DSR asset type was offered as drop-down
options in the e-mail survey.

The categories were proposed based on the types of technologies expected to be able to provide flexible
demand. An ‘other’ category with a text box for respondents to provide further description was also included.
The proposed categories were peer reviewed by the wider research team and by external stakeholders including
Power Responsive, National Grid and the Major Energy Users Council.

We cannot categorically state that other turn-down DSR types were not present in other CM auctions; however
the fact that the original categorisation was based on first principles and was peer reviewed suggests that the
categorisation covers the main possibilities for turn-down DSR. Building HVAC, pumps, refrigeration and chillers
are sub-types of ‘motors and drives’ however and there was felt to be limited value in creating too many
categories, hence the use of the ‘Other motors and drives’ category. There was only one example of lighting
DSR, so the more precise label of ‘Horticultural lighting’ has been used, given the particular characteristics of
this lighting application.
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Table A6.1: Description of turn-down DSR types

DSR asset type Further description

L Motors attached to air conditioning compressors in a commercial
Building HVAC o . . L .
building. There is only one case of this, providing six components.

. L There is only one component of this type. The lighting is for herb
Horticultural lighting ) ) ) )
growing and provides both heat and illuminance.

Motors to drive conveyor belts, milling machines, crushers. The
. manufacturing activities associated with this category include: food,
Other motors and drives . . . .
animal feed, quarrying and construction products, flour milling metals

manufacture and metal recycling.

Electrical heating used within an industrial process. The following
. sectors/processes are present: steel manufacture (arc furnace), glass
Process heating ) . L )
manufacture, insulation manufacture, aluminium smelter, plastic

extrusion and baked products.

Pumps Motors attached to hydraulic or gaseous pumps.

. . . Motors attached to industrial refrigerant pumps, compressors and fans.
Refrigeration and chillers ) i o
These are found in cold stores, food processing and ice rinks.

This relates to 5 components from 3 CMUs associated with ‘various
Other process related equipment’ for the manufacture of paper and inorganic
chemicals, plus a window manufacturer (process unknown).

Figure A6.2 and Figure A6.3 below cover all components in the 2017/18 delivery year.
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Figure A6.2: Sum of component capacities (MW) by type from DSR test data (source: consultant’s

analysis of Phase 3 and 4 data)
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Figure A6.2: Sum of component capacities (MW) by type from DSR test data

The mean MW component capacity from the DSR Test data for the 2" TA is 1.5MW. The median is just
200kW, reflecting the existence of some very large single components (the largest being 70MW and six others

over 10MW) within the process heating and ‘other motor and drives’ categories.

The minimum size of CMU in the second TA was 500kW. This implies that any components beneath this size

must be aggregated within a portfolio of assets to participate.
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Figure A6.4: Mean and median component capacity (MW) by DSR type from DSR Test data (source:

consultant’s analysis of Phase 3 and 4 data)

As shown in Figure A6.4 above, refrigeration, chillers, building HVAC, pumps and horticultural lighting

components have means and medians ranging between 0.1-0.3MW and thus will normally have to aggregate to

achieve the 0.5MW CMU minimum size. Of the 146 components of this type in the second TA, only one, a large

pump with 0.9kW proven capacity, participated in its own CMU.

Components related to industrial manufacturing (process heating, other motor and drives and ‘other’ industrial

processes) have medians and medians of 0.5MW or more. These types are thus more likely to be presentin a

single component CMUs, and indeed account for the remaining five single component CMUs in the second TA.

Strategies for aggregated portfolios of DSR assets are explored further in the main report for Phase 3.
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Method for analysing DSR cost data

Introduction

We collected data on the cost of capacity made available to the second TA, using data from email surveys,
interviews and case studies during Phase 3 and 4 of the evaluation. To avoid over-burdening respondents, most
cost data was collected at participant and CMU level, supplemented where possible with component-level data.
There was limited component-level cost data because only eight out of an estimated 75 aggregator clients
provided cost data during Phases 3 and 4.

Reasons for analysis approach
Analysis of costs for different types of turn-down DSR proved problematic for a number of reasons:

e Some CMUs had mixed technologies (i.e. they contained multiple components that used different types
of turn-down DSR assets). So cost analysis by type of turn-down DSR required analysis of costs at
component rather than CMU level.

e There was little component-level cost data and there were low numbers of components in some of the
categories of DSR specified above.

e Most of the cost data was provided at TA participant or CMU level, so allocation of costs to component
level involved several normalisation assumptions (effectively ‘smearing’ the cost data across individual
components). The resulting costs per component were widely distributed and did not provide meaningful
results for different technology types.

For these reasons, it was not feasible to develop meaningful costs estimates by type of turn-down DSR. An
alternative approach was therefore used. This involved analysis of costs at a higher level, across all types of
turn-down DSR. Because component-level cost data was very limited, the data for this high-level cost analysis
was sourced from the email survey of TA participants which provided consistent data across most of the TA
participants. Estimates of client costs are presented separately below, for a small sample of clients.

Methodology for high-level cost analysis

TA participants

High-level cost data was provided by seven out of the nine TA participants, comprising two direct participants
and seven aggregator participants. The costs covered 19 CMUs and represented 243 MW of proven, contracted
capacity (compared to the total of 28 CMUs and 293 MW of proven, contracted capacity that went forward to
delivery in the second TA). The following data was collected from these participants through the email survey.
Some of the surveys were completed during Phase 3 and others during Phase 4 of the research:

e Upfront metering and equipment costs (£) — data for 19 CMUs going forward to delivery, collected from
TA participants at CMU-level.
e Initial staff time (hrs) — data for seven TA participants??, provided at organisational level.

22 There were eight responses to the email survey, but one of these was for an aggregator that provided
capacity for several CMUs to a TA participant on a sub-contracting basis. The cost incurred by the sub-
contracting aggregator have been included within the total costs for that TA participant.
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e Ongoing staff time — annual (hrs) — data for seven TA participants, as for initial staff time.

The data was normalised by MW to make the figures more useful for BEIS policy purposes. Costs were divided
by the proven, contracted capacity going forward to delivery in a given CMU, or by a given TA participant.
Average costs were derived by dividing the total costs across all seven participants (or all 19 CMUs) by the total
proven capacity in these CMUs (i.e. 243 MW). Proven, contracted capacity going forward to delivery was the
capacity contracted post-auction for these 19 CMUs, adjusted for any reductions in proven capacity arising from
DSR tests and metering tests.

Aggregator clients

High-level cost data was provided by eight out of the estimated 75 aggregator clients in the second TA in email
survey responses. According to the capacity estimates provided by these aggregator clients, the cost data
covered 34 MW out of the total 243 MW of capacity in the second TA. It covered 43 sites or components out of
the 333 sites in the second TA. The client data was collected for the same three cost categories set out above. It
was normalised using capacity estimates provided by the respondents, where available, because proven,
contracted capacity was not defined at component level. Owing to the small sample size relative to the overall
capacity and number of clients involved in the second TA, this data is presented separately and should be
interpreted with caution.

Limitations of the cost analysis

e The costs presented below do not include the opportunity cost to businesses of turning down demand in
response to stress events or tests (see later sub-section).

e As the cost data was collected from TA participants and clients by email (with some responding in autumn
2017 and others in spring 2018), it only includes costs incurred up to the time of the email survey. It does not
include costs incurred during the delivery year such as the cost of meeting Satisfactory Performance Day
requirements. Interview evidence suggests that there are some costs involved in the coordination of SPDs
across multi-component CMUs.

e Similarly, the costs do not include any costs associated with metering requirements that arose during the
delivery year (e.g. new sub-metering requirements because of renewables being installed on a particular
site).

e Not all TA participants responded to the email survey — the costs for TA participants below are based on staff
time data for seven TA participating organisations and capital costs for 19 CMUs, while the costs for
aggregator clients are based on a small sample of eight clients. A few additional data points provided by TA
participants via interview or case studies are not included because these are not available on a consistent
basis.

e The costs and time estimates for TA participants do not include any capital costs or time incurred by
aggregator clients, because of the lack of consistent data across different CMUs. Some evidence on the
costs incurred by aggregator clients is presented separately below: the client costs should be interpreted with
care as they are based on a small sample.

127



Appendix 6: Methodology for DSR characterisation and cost analysis

The TA participant data includes a mix of direct participants and aggregators. These are not presented
separately to avoid disclosure, because of the small number in each category.

The email survey asked TA participants and aggregator clients to provide estimated costs specific to the
second TA. This means that costs already incurred for participation in the first TA or other flexibility services
are not included here.

The staff time inputs include abortive development time as well as clients/sites that actually went forward to
delivery. For example, they include time that aggregators spent recruiting clients for CMUs that were not
contracted in the second TA auction or that were terminated post auction because of failing to pass testing
requirements.

As the data were provided in 2017/18, they do not capture later developments in the DSR market, such as
the progressive trend towards DSR aggregation being offered as part of integrated energy solutions rather
than as a standalone service by specialist DSR aggregators.

Normalised costs for aggregators and direct participants in second TA

Tables A6.2-A6.4 below show the average normalised costs and time inputs for participants in the second TA

(both aggregators and direct participants), together with the minimum and maximum costs. The costs presented

are as follows:

‘Initial capital expenditure’ is the capital cost of any metering or control equipment met by the TA participant.

‘Initial staff time’ represents staff time inputs by aggregators and direct participants, including time for
marketing and for recruiting clients which varied widely between aggregators.

‘Ongoing staff time’ represents respondents’ estimates of the annual costs associated with ongoing
participation in the future CM. Staff time inputs have been converted to estimated costs using standard
labour rates (see below).
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Initial capital expenditure

Initial capital expenditure on metering equipment varied between £0/MW and £580/MW of proven, contracted
capacity. The average initial capital expenditure across the dataset was £150/MW. This expenditure related
solely to metering equipment and its installation. Interview evidence indicated that aggregators chose (wherever
possible) to select sites that had simple metering requirements and did not require any up-front capital
investment to participate in the second TA. Metering costs were only incurred for relatively large sites that could
offer sufficient capacity to justify capital investment for the second TA and future CM.

Table A6.2: Initial capital expenditure specific to second TA (£/MW)

a. Capital expenditure on controls 0 0 0
b. Installation of controls 0 0 0
c. Capital expenditure on metering equipment 70 0 290
d. Installation of metering equipment 80 0 290
e. Other capital expenditure 0 0 0
Total initial capital expenditure 150 0 580

Source: email survey data from 19 CMUs, normalised by proven, contracted capacity

Caveat: The indicative costs quoted were calculated by the evaluation contractors using self-reported
costs from a small sample of participants in the second Transitional Arrangements auction held in 2017.
They may not be representative of all the TA DSR participants or of all the costs faced by DSR market
participants more generally. They are likely to be under-estimated.

Initial staff time inputs

The staff time required to put forward capacity specifically to the second TA varied between zero and 52 days
per MW of proven, contracted capacity. The average staff time inputs were 13 days per MW, equivalent to
£4,600 per MW at standard labour rates. Most of this was associated with aggregators signing up clients and
organising testing of client capacity. Some aggregators spent less time on client recruitment because they
brought in their existing electricity supply clients or flexibility customers, but significant time inputs were still
required to meet TA/CM testing processes. Time inputs by direct participants were much lower, partly because
they had fewer sites and partly because they did not need to meet testing requirements, having proven their
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capacity in the first TA. Although all the TA participants required some time to participate in the second TA, the
minimum figures rounded down to zero when normalised by capacity.

Table A6.3: Initial staff time inputs specific to second TA (full time equivalent days per MW)

a. staff time for marketing to clients/internal sites 1 0 10
b. staff time for signing up clients 7 0 16
c. staff time associated with testing 4 0 23
d. staff time for pre-qualification & participation in 1 0 11
auction

e. Other staff time for 2nd TA 0 0 0
Total initial staff time 13 0 52
Estimated initial staff cost (£ per MW)?3 £4,800 £0 £19,300

Source: email survey data from seven TA participants, normalised by proven, contracted capacity.

Caveat: The indicative costs quoted were calculated by the evaluation contractors using self-reported
costs from a small sample of participants in the second Transitional Arrangements auction held in 2017.
They may not be representative of all the TA DSR participants or of all the costs faced by DSR market
participants more generally. They are likely to be under-estimated.

Ongoing staff time inputs

The predicted time inputs required to participate in the CM on an ongoing basis were lower, because they
excluded client recruitment time. The average staff inputs were predicted to be 7 days per MW (equivalent to
£2,600 per MW at standard labour rates). Staff inputs varied between zero and 21 days per MW. Again, all the
TA participants predicted some time requirements, but the minimum figures rounded down to zero when
normalised by capacity. These predicted costs were dominated by ongoing client/site engagement and by the
annual auction process. Some testing requirements were still envisaged because of potential changes to the
composition of multi-site CMUs, which could necessitate retesting of some sites or CMUs.

23 Staff time has been converted into costs by using the latest available (2012) Green Book labour rate of
£336/day, assuming 5 years of wage inflation at 2%, giving a day rate of £371/day. Rounded to nearest
£100.
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Table A6.4: Ongoing staff time inputs for CM participation (full time equivalent days per MW)

a. client/internal site engagement 3 0 8
b. adjustments to CMU composition (if 0 0 1
required)

c. further testing/other compliance 1 0 5
costs

d. annual auction process (e.g. future 3 0 13
T-4 or T1)

e. any other ongoing time inputs (e.g. 0 0 0
data flow issues)

Total ongoing staff time 7 0 21
Estimated ongoing staff cost per year £2,600 £0 £7,800
(£ per MW per year) %

Source: email survey data from seven TA participants, normalised by proven, contracted capacity.

Caveat: The indicative costs quoted were calculated by the evaluation contractors using self-reported
costs from a small sample of participants in the second Transitional Arrangements auction held in 2017.
They may not be representative of all the TA DSR participants or of all the costs faced by DSR market
participants more generally. They are likely to be under-estimated.

Normalised costs for aggregator clients

We have analysed the costs incurred by aggregator clients separately. This data should be interpreted with care
as we only have cost data for eight clients out of the estimated population of 75 clients in the second TA. These
costs are additional to the TA participant costs presented in Tables A6.2-A6.4 above. Table A6.5 below shows
the average cost and time inputs for this small sample of aggregator clients in the second TA, together with the
minimum and maximum costs reported. Staff time inputs have been converted to estimated costs using standard

24 Staff time has been converted into costs by using the latest available (2012) Green Book labour rate of
£336/day, assuming 5 years of wage inflation at 2%, giving a day rate of £371/day. Rounded to nearest
£100.
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labour rates?5. Costs have been normalised by MW of capacity, using capacity estimates provided in email
survey responses (where available)?8. The costs presented are as follows:

e ‘Initial capital expenditure’ is the capital cost of any metering or control equipment met by the client.

e ‘Initial staff time’ represents staff time inputs by aggregator clients, including set-up time with the aggregator,
internal marketing and approvals, liaison with the aggregator during pre-qualification and auction processes
and coordination of metering and testing processes up to the start of the delivery year.

e ‘Ongoing staff time’ represents aggregator clients’ estimates of the annual costs associated with ongoing
participation in the future CM.

Six of the eight clients reported no initial capital costs because metering and control equipment costs were met
by aggregators, but two large client sites (2MW or higher) reported significant expenditure on control or metering
equipment. The maximum capital cost per MW appears higher than the maximum cost presented in Table A6.2
because there was less averaging of high costs for these sites with zero costs for other sites. Average staff time
inputs were 2 days per MW, lower than those incurred by TA participants. Low initial staff costs were generally
reported by clients already active in the first TA, but higher staff inputs were reported by those aggregator clients
with large numbers of smaller sites. Staff time inputs were dominated by the initial set-up of the aggregator
contract, internal liaison and coordination of metering/testing processes.

Table A6.5: Costs reported by aggregator clients (source: email survey data, normalised by capacity)

Initial capital cost (£ per MW) £200 £0 £1,800
Initial staff time (days per MW) 2 077 17
Ongoing staff time (days per MW per year) 2 0 19
Estimated initial staff cost (£ per MW) £740 £0 £6,300
Estimated ongoing staff cost per year (£ per MW per year) £740 £0 £7,000

Caveat: The indicative costs quoted were calculated by the evaluation contractors using self-reported
costs from a small sample of aggregator clients in the second Transitional Arrangements auction held in
2017. They may not be representative of all the TA aggregator clients or of all the costs faced by DSR
market participants more generally. They are likely to be under-estimated.

25 Staff time has been converted into costs by using the latest available (2012) Green Book labour rate of
£336/day, assuming 5 years of wage inflation at 2%, giving a day rate of £371/day. Rounded to nearest
£100.

26 Capacity estimates were provided by seven out of the eight clients that provided cost data. For the remaining
client that did not provide a capacity estimate, we used the average capacity per component, calculated
using the proven, contracted capacity for the relevant CMU.

27 Rounded down to zero.
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Estimates of opportunity costs

Opportunity costs were explored through qualitative interviews and the case studies. Where possible the
research team tried to obtain quantitative data on the opportunity cost, such as underlying staff costs,
additional energy costs and production loss. Production loss can lead to damaged products, lost sales and
damage to the core business, with significant potential costs for the participants.

The contexts for providing turn-down capacity are very wide, as demonstrated by the broad range of
business activities present in the TA. In general participants and DSR asset owners were unable or unwilling
to provide specific cost figures. As a result there is limited quantitative data.

The proportion of those that did not know, or would not disclose, their opportunity costs has not explicitly
been researched. However our general impression from reviewing interview data and the case studies is that
participants rarely consider opportunity costs in purely numerical terms and assessment is often based on
judgement. This raises the question of how they make bidding decisions in the auction.

Direct participants had sophisticated DSR strategies and fall into the category of participants that know their
opportunity costs, but do not always wish to disclose full details. There were only three participants of this

type.

Aggregators do not need to understand the minutiae of their client’s operations and opportunity costs, only
the commercial terms that have been agreed and their judgement of the delivery risks (or an expectation of
what they can sell to clients, given that the auction may proceed signing clients up). Only specific
aggregator staff are likely to have a good understanding of a particular client’s circumstances, hence
aggregator interviews did not necessarily yield good site-level information.

Aggregator clients themselves do not participate directly in the auction. If they are in negotiation with an
aggregator pre-auction, then they may agree a floor price for participation. More commonly, if the auction
has taken place or there is an expectation of the likely price, then it is a ‘take it or leave it’ offer and in-depth
interrogation of the opportunity costs is not required. The client always reserves the right to curtail or decline
a turn-down instruction based on a range of operational factors and the penalties for doing so are not great.

The above provides some explanation as to why quantitative information on opportunity costs are illusive.
Nonetheless it is possible to draw broad conclusions which allow a generic framework for considering
opportunity costs to be proposed. The remainder of this section sets out our conclusions in this area,
principally based on the Phase 4 case studies.

We can consider the opportunity costs of providing turn-down DSR in four generic stages, principally based
on the duration of the turn-down event. The variation of opportunity costs by these four generic stages is
shown in Table A6.6.
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Table A6.6: Generic stages of opportunity cost by event duration (source: case study analysis)

Typical DSR service Opportunity cost Typical cost factors

duration offered

1. Standard

<2 hours Yes Negligible — Low Management time
response
2. Fe)gggggg /full 2to 4 hours | Yes, but most Negligible to As above + energy and
hope it won’t £13k/MW/hr* (base staff overheads,
happen on 5 CMUs) service disruption or

minor production loss.

3. Long duration

4+ hours Some can, but High £10+k As above + temporary
for many this production loss /
would be service interruption
problematic
4. Very _Iong 8+ hours No Significant business | As above + business
duration
impact service disruption

The duration at which a DSR provider will move to the next stage is typically case specific and depends on
multiple variables, such as the weather, time of day, the season, levels of product stock and business
activity/production orders. These variables have an impact not only on the day of a stress event (or test) but
in the preceding period that makes up the baseline. The preparation time to turn down can also have a big
effect. With adequate warning, several of the case study providers could make provisions to coincide turn-
down events with scheduled maintenance or to increase stock levels (water, aggregate, paper...etc.) to
negate or at least mitigate the impact of a loss of production.

Reliability and opportunity costs are closely related, as DSR providers will cease to provide a turn-down
response once cost and risk exceed a certain threshold. Making this judgement is usually the role of an
operator, although automated thresholds may be used to trigger the end of stages 1 or 2, for example
through temperature limits for thermals assets (cold stores, building HVAC, and process heating) and water

levels for pumping.

One case study participant was only able to participate in the TA through an aggregator. Their opportunity
costs were too unpredictable — due to uncontrollable issues such as weather and baseline issues - to provide
capacity with certainty, so for the revenues available through the TA they could only participate when
delivery risks were mitigated through aggregation.
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Estimated revenues from other flexibility services

Cost avoidance data was provided for 9 CMUs for Triad, 2 CMUs for DUoS (Red zone) avoidance and 1
CMU for Frequency Response.

Normalisation of these revenues by MW for general comparison against TA revenues is not possible, as the
revenue data is typically provided at a participant or site level. For example, the Triad revenues may refer to
the cost avoidance for a company (consumption unknown), while the TA revenue is associated with DSR of

individual pieces of equipment.

Comparison of revenues with other DSR services is complex. The payment structures vary between DSR
options, with availability and utilisation payments for balancing services such as STOR and Firm Frequency
Response (FFR), but cost avoidance for TRIAD and DUoS charges. A full analysis of this is beyond the
scope of this evaluation, however £/kW values of the CM versus Triad and Dynamic FFR are shown in Table
A6.7 below.

Table A6.7: £/kW value of common DSR options (source: email survey and interview data)

Comment
Low High
Capacity 6.95 45 | Low case is for the 2017/18 T-1 auction and high is 2" TA
Market
Triad cost 26 54 | 2017 rates as published by National Grid; varies by region.
avoidance
Dynamic FFR 40 80 | Indicative values only, payments based on availability and utilisation

Dynamic FFR is the most lucrative service on a £/kW basis. It is however a demanding service to deliver
and requires the installation of specialist equipment and acceptance of a degree of automated / third party
asset control. Triad cost avoidance generally offers a slightly greater £/kW value than the Capacity Market
and is much more accessible; however it requires more frequent responses (circa 20-30 each winter season)
to ensure that the maximum cost avoidance is achieved.

Stacking of CM revenues with FFR and Triad cost avoidance is common. Case studies and interviews
indicated that participants’ approaches to Triad in relation to CM capacity varied: some set their declared CM
capacity taking account of their likely Triad response (to avoid CM baseline issues), while others (typically
aggregator clients with a less sophisticated DSR strategy) did not appear to take into account the possible

interactions.
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