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Appendix 1. Introduction to the Capacity Market and Transitional Arrangements for DSR
and small-scale generation

Appendix 1. Introduction to the Capacity
Market and Transitional Arrangements for
DSR and small-scale generation

Introduction to the TA and CM

The TA is a pilot and forms part of the Capacity Market (CM) for security of electricity supply, within the
government’s Electricity Market Reform (EMR) programme. The TA aims to support BEIS'’s overall objectives
of promoting growth and energy security, while ensuring affordability of the energy supply.

The TA aims to encourage development of Demand-Side Response (DSR) and small-scale distribution-
connected generation that is increasingly needed to balance supply and demand in a decarbonised
electricity gridl. In this report we used 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. By this definition, DSR may be achieved through any combination of
onsite generation, temporary demand reduction or load-shifting. We refer to the last two activities as ‘turn-
down’ DSR.

The TA scheme involves two auctions for specific types of capacity within the CM, the first for delivery of
capacity in the 2016/17 delivery year2 and the second for delivery of capacity in 2017/18. These TA auctions
are 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 BEIS
introduced to deliver capacity in 2017/18%,

The TA has three main objectives, which we have used as the basis of three project hypotheses to be tested
by the evaluation:

1. To contribute to security of electricity supply to help with short-term forecasted system tightness
(winter 2016/17 and winter 2017/18).

'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

The delivery year runs from 1* October of one year through to 30" September of the following year.
® https://www.gov.uk/government/news/government-announces-capacity-market-auction-parameters
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2. To develop a stock of flexible capacity” that can be available for the one year ahead (T-1) auction
in 2017 for delivery in 2018/19, thereby contributing to liquidity in this and subsequent year-ahead
auctions.

3. To encourage enterprise and develop experience, confidence and understanding so that DSR and
embedded generation will be able to realise their potential and ultimately compete with larger
generation assets in the CM.

The TA is designed to be a stepping stone to the main CM for flexible capacity® that might have difficulty in
competing in the main CM. The TA is open to both direct participants, putting forward their own capacity, and
aggregators, putting forward capacity on behalf of clients. To partake in the first TA auction, Capacity Market
Units (CMUSs) have to be between 2 MW and 50 MW in size, but may comprise multiple components across
different sites and organisations. The minimum CMU size was reduced from 2MW to 500KW for the second
TA auction. As in the main CM, TA participants are required to prequalify and, if successful, will bid in the TA
auction to indicate the price at which they would be willing to make this capacity available when required by
the System Operator. This is a ‘pay as clear’ auction, in which all participants who are successful receive the
auction clearing priceﬁ. Unproven DSR and New Build CMUs must, as a condition of their prequalification,
submit credit cover for their CMUs.

Participants successful in the auction are awarded a capacity agreement for their CMU(s) which sets out
their obligations to deliver capacity if there is a CM system stress event’, either by providing generation
capacity or by reducing demand below their baseline. They have to meet CM requirements for metering and
DSR testing, and risk their agreement(s) being terminated if they fail. If one or more CM stress events
happen during the delivery year, TA participants have the option of delivering their capacity obligation or
paying penalties. Conditions in the TA are softer than the main CM, to encourage new entrants: the level of
credit-cover collateral is set at £500/MW, which is 90% lower than the main CM, and there is a time-banded
option, which only requires response to stress events occurring between 9-11am and 4-8pm on winter week
days. The penalty regime is the same as the main CM: penalties cannot exceed the original CM payment set
by the auction clearing price.

While the TA does not automatically lead on to future CM participation, it aims to build capacity and
confidence so that providers of DSR and small-scale generation are better placed to compete in future CM
auctions. A schematic representation of the different steps in the TA is shown below.

* 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.

®> 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’.

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).

" A stress event is a period in which the electricity supply/demand balance is too tight (as determined by
National Grid algorithms).
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Figure A1.1 Steps in TA process

¢ Awareness and interest: Organisations become aware of and interested in the TA

¢ Application: organisations apply by pre-qualifying Capacity Market Units for the TA
ePre-qualified CMUs proceed to auction unless withdrawn
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¢ Auction: Successful bidders enter into capacity agreements and proceed to Step 4

¢ Metering and DSR testing: CMUs must complete metering assessments and, where applicable, pass
metering tests and DSR tests
J

e Delivery: if a stress event happens during the delivery year, TA CMUs must meet their capacity obligation;
or face penalties

*CMUs must provide evidence of three satistfactory performance days during the winter of a delivery year )
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¢ Future participation: TA participants and non-participants may choose to provide capacity for T-1 or
other CM auctions

The first TA auction, which is evaluated in this report, was open to providers of DSR and small-scale
distribution-connected generation services. In May 2016, BEIS announced changes to the CM, including
narrowing the second TA auction to ‘turn-down’ DSR only®. The second TA will be researched in Phases 3
and 4 of the evaluation.

The timeline for the first and second TA and other capacity market auctions is shown in Figure A1.2 below.

8 Department of Energy and Climate Change (2016) Government Response to the March 2016 Consultation
on Further Reforms to the Capacity Market. Report 16D027. Available at:
https://www.gov.uk/government/consultations/consultation-on-reforms-to-the-capacity-market-march-2016.
Accessed 27/7/2016
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Figure A1.2 Timeline for TA auctions and evaluation
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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 Figure A1.3 and explained further below.

Figure A1.3 Summary of Capacity Market testing requirements

Metering assessments are required for all Capacity Market Units (CMUSs) 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).

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.9

About metering assessments

All sites within a CMU required 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 generation, this is metering of output; for demand reduction,
this is 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.

® The winter delivery period is defined as 1% October 2016 to 30" April 2017. Demonstration of satisfactory
performance days would not be required if there had been three stress events within this period.
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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.

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 could not be taken for granted as industry
codes do not govern these metering options.

For CMUs that know their metering arrangements in advance (i.e. existing generation and proven DSR'),

metering assessments are submitted as part of the pre-qualification process. New-build generation must
submit them when operational, while unproven DSR can defer their assessments by up to one month prior to
the delivery year. In the pre-qualification process for the first TA auction, all unproven DSR CMUs deferred
their metering assessments.

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 evidence (presented in the main report) that many participants found it challenging to meet these
accuracy requirements, particularly for metering options (b) and (c).

Our review of Schedule 6 requirements suggests 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))
presents 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

1% No proven DSR CMUs were submitted to the first TA auction. All the DSR CMUs were classed as
unproven.
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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 first TA that required a metering test, a test had to be completed and a
certificate had to be issued by 31 August 2016 — one month prior to the delivery year for the first 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 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 indicated that replacing metering systems or equipment was sometimes more
cost-effective than providing documentation and arranging site visits for old systems.

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 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

e 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.

e 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.

! Settlement Period or DSR Alternative Delivery Period (i.e. 30mins that is not on the hour or half hour)



Appendix 1. Introduction to the Capacity Market and Transitional Arrangements for DSR
and small-scale generation

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.

A DSR Test Certificate remains valid for so long as the components in a DSR CMU remain the same.
Where they do not, the certificate will be invalidated and the CMU will be deemed to be an Unproven DSR
CMU until such time as a new DSR Test Certificate has been issued.

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 1* 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 or new-build CMUs in the first TA were required to provide £500/MW credit cover.
If a participant with a prequalified unproven DSR CMU nominates a lower bidding capacity or fails to deliver
90% of the bidding capacity DSR tests and SPDs, then the credit cover is lost (100% for joint tests). This
mechanism is designed to dissuade speculative bids into the auction.

Credit cover in the main CM is significantly higher: for new-build CMUs it is now £10,000/MW and for
unproven DSR CMUs it is currently £5,000/MW.

10
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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
composition of the CMUs involved in a joint DSR test will result in the certificate becoming invalid and a new
test will be needed.

In contrast to tests for single CMUs, where participants must demonstrate 90% of their auction capacity in
order to avoid losing credit cover (see above), 100% of the capacity must be demonstrated under a joint test.

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

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

o 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.

11



Appendix 1. Introduction to the Capacity Market and Transitional Arrangements for DSR
and small-scale generation

Figure Al1.4 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 Warning (CMW) Adjustment. The Pre-CMW Adjustment is
calculated as the average of the difference between the provisional baseline and the actual demand during
the 6 Settlement Periods before the capacity market notice Settlement Period. The Pre-CMW 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-CMW Adjustment

If the component has not responded to a balancing services call, then 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 must 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 are 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 hecessary to maintain the security of the system in the event of

a shortage of generation.
Capacity Market Notices (CMNS) 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

upon' to deliver capacity or receive an individual despatch instruction. The Capacity Market Notice is a signal
to all providers that system stress is anticipated (although may not materialise). Four hours after the issue of

12
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the Capacity Market Warning, if a System Stress Event occurs, any participant who fails to deliver their
ALFCO will be subject to penalties.

At the time of this research, two CMNs had been issued:

e Oneissued on 31% October at 12.06pm, which was live from 4.30pm to 7.00pm. The cancellation
notice was issued at 6.53pm.

e Oneissued on 7" November at 12.06pm. This was due to go live at 4.30pm but was cancelled at
3.07pm.

Neither CMN developed into a System 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.

13
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Appendix 2. Initial theoretical framework

The theoretical framework from Phase 1, as reported in the Phase 1 evaluation report, was rationalised and
updated at the start of Phase 2 by the project team, based on findings from Phase 1 evidence. The initial
theoretical framework for Phase 2 of the TA evaluation comprises the following parts:

Figure A2.1: Delivery theory: Testing and fulfilment

Figure A2.2: Participation theory

Figure A2.3: Non-participation theory

Figure A2.4: Additionality theory for hypotheses H1-H3

Figure A2.5: Overall map of high-level TF, showing how these elements fit together.

These elements of theory relate to the Phase 1 theoretical framework as follows:

Phase 1 theory Phase 2 theory

Step 1 — awareness and interest Participation and non-participation theory

Step 2 — application

Step 3 — auction

Step 4 — metering and DSR testing Testing theory
Step 5 — delivery Fulfilment theory
Step 6 — future participation in CM Additionality theory for H2 and H3

Each theory is set out below in realist terms, showing the different ‘contexts’ that are expected to trigger
various ‘mechanisms’ on the part of TA participants, leading to a range of ‘outcomes’ for the TA.

Figures A2.1 to A2.3 should be read from left to right. The participation and non-participation outcomes are
implicit in Figures A2.2 and A2.3. Figure A2.4 shows additionality contexts and mechanisms on the left (read
from left to right) and non-additionality contexts and mechanisms on the right (read from right to left), with the
relevant outcome in the centre of the diagram. Figure A2.5 is an overarching theory diagram, showing how
the participation, non-participation and additionality theories fit together.

14
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Figure A2.1 Delivery theory: Testing and fulfilment
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Figure A2.2 Participation theory
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bensfis

Possibe contests: slesdy
aggregator cient, hnked
infernal resources, smaller
flexdble boads, limited or bad
=xpenznoe of desling with
gonernment direct

Possible contsxts: hawe an
spp=tit for innovation and
desie o be at the cutting
=0ge oinew EChnologes

Aress to explore

{ED vme mat=s e dension D take
part, who sl== is involwed jwhat
ar fhe citeis?

@Wh,at mak=s bensft worth the cost-
what isincluded in costs, what ROI,
iy

{Ed Do thay consider hassle, what
ISSOUMES 30 tNEYNaEwE, what
=xperiznce ofsimilsr schemes ¥

{E) When do they consider all the oosts
and hassl= (=g for metrning,
complianoe) st he beginning or a5
they go?

{E3)What makes this stratzgicalh,
important?

{ED) What are scoaptable levals of
investment in mark=t =nin®

T Whatmakesa frmoombreble with
using =n aggsgsior?

) Whatdoes oo much hasslz ook
lik= [don't ha'e the resowrces,
bensfit-cost o low , suction risk)

{£) What mekes tis tisinnowton
iner=sting/=xcting T

{50 How impertant is e costban=ft to
these frms

Interim mechanis ms

Beneft is worth the cost

Prooess notperceived 2= too much hassle
{inernzl resowroesy

Ha3sonsbls chance of geting | A unding
{suction sxpenznoe)

Confdent we can comphy with scoepible
businz=s risk (enginssrng shkills)

This is = good thing o do {public ssotodlage
corpoEts)

|

W= want o be i this market {zggregators)

Participation mechanism

This is a good
deal - let's go for

it

Mot cost =fisctive in the shart o but nol
prohibitve and === long £rmbensits
#ggragatos)

Comporae commitment to DR getling wlus
from fldtbilingzggragstors and some COFs)

[

Hayindividus] commited o DERgeting wius
fom fexdbility {smaller DFs)

Ben=ft is worth the cost

Hrocess hassle is 00 great to go direct
{=maler companizs)

Comirtshlz with the idea of using an
sggregator (slesdy sogregaior disnt)

[
|
[
|

Con't lik= desling with gowernmeant {smaller
omnpaniss)

Thisinnowation is sxmiting

Mot cost efzctive in the short temn but not
prohibitive 2nd want o be inwelwed D the
technoiogy

This is
important - let's
go for it even if

it's not cost
effective in the
short term

Too much hassle
to go direct but
will go through an
aggregator

This innowtation
is exciting - let's
go for it even i
it's not cost
effective in the
short term

Delivery
Contexts
Still in business

Know there's a2
stress event

Able torespond
in time

| Technology weorks

hMechanism

Responding
makes technical
and commercial
sEnse
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Appendix 2. Initial theoretical framework

Figure A2.3 Non-participation theory

Gateway contexk (necessany but
not s ufficient):

- Plugged into existing networks

- Have internal legal, financial,
technical resowr oes to consider;
particularly the perscn desling with
the nitty gritty of the TA process
has time, skills and influznce to
implement

- Loads condudwve to turn down
DSR, back up or small scale
generation in place or could be
install=d

- Belief in akbility to comgphy with
metering requirement st acoetshle
cost

- Participation feasible in market
context

- Axalisbility of complementary
funding from Tried/STOR etc.

- Believe there will be acceptable
number of stress events

Possible contexts

Possible contexts; requires new
imyestment in kit or metering, high cost
of interrupting produdion (to comply or

for installation of kit) or fuel for back
up

Fossible comtexts, aggregators that
daor't have established customer base,
rsks associated with turn-down or
back up, risk of more stress events
than expected, uncertainty around
prices

Possible contexts:
Lack of experience with government
schemes and auclions, short of =af,

Fossiple contexts, 1n other
incompatible flexibility schemes, better
things to do with our time

Areasto explore

) What elements of the
implementstion cost are too high
eg. metering, fusl

{00 What level of bensfits would you
need to make sense

{0 Why do you fesl the benefits are
uncertain?

@Whﬂt are the commercisl or
technical risks ¥ Why can't they be
managed?

() What are the challenges sround
customer acquisition® Why can't

they be managed?

{0 What & it about the process that is
too much hassle?

) What are the cther cpportunities,
why do you prefer them?
GWhEtEI’E you daing with your time?
Why i5 that better?
& Any reason why this might changeso
there is 8 better ime in the futre?
&3 Why notwork through an aggregatoe?

Interim mechanisms

Final mechanism

Implementstion costs oo high

=

Benefit too lowtoo uncertain

Not a good deal
(cost, benefit)

Risk sssociated with signing up
customers too high {aggregators)

Commercial and technical risks
assodated with complisnce too high

Don't have confidence in gover nment
85 8 partnerfunder {private sector)

Too risky

Don't trustiwant to work with
sggregstor {not aggregstor clisnt)

Confused'overwhelmed by the
application process (smaller org)

Process perceived &5 too much
hassle {admin, bidding, metering)
{smaller crg)

Dron't like work ing with government
{smaller o)

Too much
hassle (ad min,
bidding,
metering or
intemal
approvals)

Internal processes too much hessle
{smaller crg)

Cther incompsatible opportunities more

atractive {in FFR, FCDM, DSBR,
main Chi)

Mot worth putting the effort into
applying/managingworking with
sggregator (smaller org)

We have better
things to do
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Appendix 2. Initial theoretical framework

Figure A2.4 Additionality theory for hypotheses H1-H3

Additional

Caontexts

Meed to invest to participate in TA
[metering, customer base}

Wechanisms

Outcomes

Looking to develop capacity to participate
[direct participants}

T he {additienal} funding provided by the TA is
sufficient to owercome the costs and risks

Want to break into DSR or UK market
{aggregators)

This is strategically important to us so we'll go
for it ewen though it's not cost effective

Insufficient revenue from other sources to
maintain capacity [direct participants}

H1 - the TA contributes to direct
participants and aggregators making
additional capacity available, or
keeping capacity available which
would otherwise have been closed/
mothballed (in a stress event)

Mon-additional

I echanisms

Caontexts

Client base already developed through
other mechanisms [existing aggregators)

TheTA is a no-brainer as we will be providing the

Small scale generation

Our experience of the TA will reduce the hassle
of participating in the CM so we can bid more
cheaply

Used TA to develop capacity, skills and
customer base

We invested in capacity forthe TA which we can
use at at relatively low cost in the CM

Capacity already funded by other
mechanisms

Mow we hawe experence of the TA, the CM
seems less risky

H2-the TA lead s to more
(competitive) capacity for the capacity
market in 2018-9 and subsequent
years

Hawe existing capacity, skills and customer
base suitable for CM

capacity anyway
We were alway s going to — -
participate inthe CM [existing | Participate in CM l
aggregaters)

We've built a customer base now so we want to
continue with the CM

As a result of the TA, we recognise that turn
down D 5R is the way forward

Hew turn down providers

The TA has increased our confidence that there
will be ongeing government support for turn
down D SR

TA insufficient to develop capacity, skills
and customer base suitable for CM

We got a good price for the TA but don't
expect the CM to be as good
{opportunistic participants)

The TA was harder than we thought - we
won't do this again (first time participants)

Aggregators

We had a good experience with turn down D 3R
in the TA and we're keen to do more

Newaggregators

We were already committed toturn down DSR,
the TA has enabled us to domore

The TA has encouraged us to enter DSR
aggregation, including tum-down aggregation

H3-the TA leads to wider
encouragement of tum down DSR

We've alway s done as much tum-down ISR as we can
{direct participants)

Already committed to tu m-down DSR for
commercial or C SR reasons

No increase in turn down DSR

We participated in the TA on nonturn down D 5R projects,
we have ne interest in or capacity for turn down DSR
(55G/back up)

Perceived conflicts between turn-down and
other business objectives

challenging and needs more support than offered by the

We would like to do more tum down ISR but it's
TA {aggreg ators}

CM turn-down perceived to conflict with
other flexibility revenue sources(e.g. Triad,
frequen cy response}
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Appendix 2. Initial theoretical framework

Figure A2.5 Overall theory map

Additionality theary (H1) - the TA

confributes to direct participants
- and aggregators making
Participation additional capacity available, or
theary keeping capacity available in
20181 T which would otherwise
have been cosed'mothballed (in
a stress event)
Can drop "
out at
different
stages or
for
Gateway Consider specific
contexts participation ChUs
TA could
influence later
imvohement
Mon participation
theory

Additionality theory (H2) - the TA leads
to more (competitive) capacity for the
capacity market in 2018-8 and
subsequent years

3

3

Additionality theory (H3) - the TA leads
to wider encouragement of turm down
DSR

Mon-additionality theory: TA impacis are not additional. Altemative hypotheses apphy-

term imeestrment in tum-down DESR

A1: Existing funding available for DSR/small scale generation through STOR, TRIAD and other schemes is sufficient to motivate firms and aggregators to provide capacity and
compete in the capacity market [ im 2018/17 and beyond]. DSR and small scale generation are cost effective and participants' revenues from TA are a bonus. ANDVOR

AZ: potential direct participants and aggregators see tum-down DSR as a long term business opportunity because of expected changes in the demand for capacity and the
mechanisms by which capacity can be made available (e.g. smart meters), even if it is not cost effective in the short term. TA is welcome but not necessary to stimulate long-
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Appendix 3. Revised theoretical framework

The initial theoretical framework from Phase 2, as reported in Appendix 2 above, was updated at the end of
Phase 2, based on findings from Phase 2 evidence. Both Phase 1 and Phase 2 of the evaluation have found
that the behaviour of aggregator clients within the TA is an important influence on TA outcomes. The
combined evidence from interviews with aggregator clients during Phases 1 and 2 allowed us to develop two
new elements of the theoretical framework: participation theory for aggregator clients, and delivery theory for
aggregator clients. At the moment we have limited evidence from aggregator clients who have loads too
small to participate in the TA directly, but we have hypothesised CMOs for this group as we anticipate that
they may be observed further in later phases of the evaluation (see Figure A3.1).

Overall theory on TA participation and non-patrticipation (Figure A2.2 and Figure A2.3 in Appendix 2) are
unchanged from Phase 1 and so are not included here. The following figures presented below are those
newly developed or revised in light of the findings from Phase 2:

Figure A3.1  Aggregator client participation theory
Figure A3.2  Testing stage theory

Figure A3.3 Response to CMNs

Figure A3.4  Aggregator client response to CMNs

Figure A3.5  Additionality theory for hypothesis H1
Figure A3.6  Additionality theory for hypothesis H2
Figure A3.7  Additionality theory for hypothesis H3

Figure A3.8 High level theory map, showing how additionality hypotheses fit together.
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Figure A3.1
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Appendix 3. Revised theoretical framework

Figure A3.2 Testing stage theory
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Appendix 3. Revised theoretical framework

Figure A3.3

Response to CMNs
Turn down or back up DSR

() Do the below groups consider cost of non-compliance vs
compliance at this stage?

Lack confidence or understanding of the
system

We need to respond to the
CMN now in case a stress
event occurs

Risk averse

) It will be interesfing o see what
happens as this group

becomes more sophisticated
Already providing full capacity for other

purposes e.g. TRIAD

Watch and wait

—

More confidence and understanding of
the system

4:{ Watch and wait ]—

GThere's little evidence yet

about how accurate this group
L is in predicting SSEs

Able to respond at relatively short
nofice but may need to take preparatory
action

Prepare and wait ] -
Understand the system

) ) No evidence for these groups
Costs of compliance exceed costs of
non-compliance

at the moment

I

Provide full capacity
regardless

Monitor the position, to
ensure full capacity is
sustained as required

ﬁ No evidence yet for whether
they actually provide the
capacity if there isa S5E

Monitor the position,
ready to provide full
capacity

Everything goes smoothly

|

J —)[ Provide partial or no capacity ]

Provide full capacity J

Technical problems or during planned

maintenance
Monitor the position and

take any preparatory
action needed for a full

response

) Preparatory action could

include aggregators notifying
their clients
Not cost effective at this ‘
Good understanding of system and own time
cosis
Do not provide any
capacity
Unaware of CMN or intemal systems | ,[ Blissful ignorance J
failure
Small scale generation
Prowiding full capacity anyway
Notechnical problems, CMN outside } Provide full capacity
planned maintenance period Carry on as normal Key
Good understanding of the system Context
Mechanism
- ; : Outcome
Technical problems or during planned ,—»{ Cannot provide full capacity J—{ Provide parpal orno ]
maintenance capacity

QOutcome that is alsoa
context
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Appendix 3. Revised theoretical framework

Figure A3.4

Aggregator client response to CMNs

Client response to aggregator call for delivery of tum down or back up DSR (e.g. in response to CMN)
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I
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Appendix 3. Revised theoretical framework

Figure A3.5 Additionality theory for hypothesis H1

Technologies that need
additional investment to

participate in the capacity This is a good deal because
market J the additional funding . .
. available covers the costand [ T“:’t_T‘F cotntnb:tes tod |r1ect i
Aggregators already in the risk of additional investment parucipants and aggregators maxing
{ﬁ:ﬂﬂcﬁ}'ﬂ market VﬂloyCﬂl'l add in capacity for the TA ﬂﬂﬂition& capacrly ﬂ"l"ﬂ; lable 1.0 MNational
newclients —= Grid, or keeping capacity available
/ which would otherwise have been
“ This is strategically important closedimoth balled
Participants with multiple to us even though itis not yet |-
assets which require cost-effective
investment to bring additional =
sites into the capacity market
e.g. controls or grid connectors
Aggregators looking to enter
the UK market
Existing generators already
available to National G rid M
through other flexibility services — - ) -
L J This is a no brainer as we are The capacity provided through the TA
. providing this capacity would have been available to National
Aggregators with existing anyway and the TA funding = Grid in the 2016117 delivery yearand is
assets that are already more than covers the hassle therefore not additional.

available to National Grid factor

through other flexibility
services that are compatible
with the TA

€ What proportion of aggregators
and DPs fall into each of these
categories

Key
Context

Mechanism

Outcome
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Appendix 3. Revised theoretical framework

Figure A3.6

E stablished aggregators with existing
clients who see the capacity market as a
strategic opportunity but were not fully
familiar with it

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

Aggregators and direct participants
who invested in metering, transformer
or grid connection equipment to meet

capacity market requirements

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

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

Aggregators who have developed
strategies to get their CMUs proven for
the TA and intend to use those
strategies in the capacity market

E xisting aggregators and direct
parficipants where participating in the
capacity market over multiple years is

core part of their business model.

Existing aggregators and direct
participants who are deterred by the

higher credit cover and termination '

fees in the main capacity market

Existing aggregators who found it
harder than expected to recruit
clients or to comply with metering
requirements.

Direct participants who found it
harder than expected to comply with
metering requirements.

—= TA the capacity market seems

Additionality theory for hypothesis H2

Now we have experience of the

less risky

We have invested in capacity
or the ability to provide
capacity for the TA which will
make us better positioned to
participate in the capacity
market

We wanted to enter the CM

and the TA provides a lowrisk [

way to build our customer base

L.

{2} Not observed
-
Our experience of participating

inthe TA will reduce the
hassle of participating in the
capacity market

We have always intended to
participate in the capacity
market

We do not intend to participate
in the capacity market because
it is less attractive to us than
the TA (price won't be as good,
condifions unattractive)

Investment maintained and everything
goes according to plan

The TA contributes fo potential
participants intending to provide more

4 and'or more competitive capacity for

the capacity market in 20189 and
subsequent years

The TA made no difference to the
capacity available to the capacity
marketin 20189 and subsequentyears
and therefore is not additional,

i

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

Our experience of participating
in the TA has deterred us from
participating directly in the
capacity market

L.

Capacity unavailable for the capacity
market because of the experience of the
TA, except possibly as aggregator
clients

()W hat proportion of aggregators and DPs fall into each of these categories
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Appendix 3. Revised theoretical framework

Figure A3.7 Additionality theory for hypothesis H3

& It would be good to understand more about

these contexts

Direct participants who offered interruptible

industrial loads built confidence and
experience in tum-down through TA

Aggregators with expertize in turn-down
D SR recruiting new clients to their
portfolios, including clients newto tum-
down D SR

Newaggregators with experfize in turn-
down D SR building their client base

O rganisations with intermuptible industrial
load, newto turn-down, are approached by
TA aggregators secking tum-down D SR

) These two
mechanisms were
not observed

Direct participants and aggregators with
interruptible industrial loads or other
formes of storage, and considerable
experience of tum-down for Triad and
other services

Aggregators and direct participants who
found it harder o provide twum down D SR
inthe TA than they expected

Aggregators and direct pariicipants
whose business model is to provide
generation only

|- : presents a profitable

) 1t would be good to understand
more about how the TA
influenced these mechanisms

-

We already intended to offer
tum-down D SR but the (first
andlor second) TA has
encouraged us fo do more

The TA has encouraged us to
enter the market for
aggregation, including
aggregation of tum-down D 5R

A

Mechanism

Outcome

As a result of the TA we
recognise that tum-down DSR

opporunity for participation
via an aggregator

The TA has increased our
confindence that there will be
ongoing govermment support

forD SR

We had a good experience

_[ The TA contributes to wider
l encouragement of tum- down D SR

3 What

with tum-down D5SR in the TA |-
and intend to do more

We have always done as
much wum-down DSR aswe |
can

We would like to offer more
fum down DSR but itsnot |-
cost effective at the moment

We did not provide tum-down
D 5R forthe TA and have no
interest in or capacity fortum
down DSR

L.

) What proportion of aggregators and DPs fall into each of these categories

constitutes a
good
experience?

@Tu m-down outcomes are not

specific to the capacity market

~-the TA could be a gateway to

provision of um-down in other
services

The TA made no difference to turn-down

DSR
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Figure A3.8 High level theory map, showing how additionality hypotheses fit together.
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revenues from the first TA are a bonus which is not needed to cover costs.

Al: The DSR or small-scale generation capacity within this CMU would have been available o the system amyway in 18/17. This capacity is already cost effective and participants’

AZ: The existing funding and organisational capacity that is available through STOR, Triad and other schemes is sufficient to motivate firms and aggregators to provide DSR and
small-scale generation capacity and compete in the CM for the 2017/18 and subsequent years. In other words, the experience of the first TA does not affect volume or pricing of this
capacity im future CM auctions. Any improvement in competitiveness is atinbutable o increasing acceptance of DSR and small-scale generation, driven by factors other than the TA.

A3. Potential direct participants and aggregators see tum-down DSR as a long term business opportunity because of expected changes in the demand for capacity (e.g. frequency
services) and the mechanisms by which capacity can be made available (e.g. smart meters), even if it is not cost effective in the short term.
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Applying contribution analysis within realist evaluation

Our main approach to this evaluation has been to use contribution analysis on a case by case basis, to
assess the contribution of the TA to causality in different contexts and circumstances. Contribution analysis
involves the specification of a theory of change, assessment of the evidence base, gathering of new
evidence, theory testing and then refinement of the theory of change. While contribution analysis is often
used to assess the ‘average’ contribution of an intervention, across a scheme as a whole, we have applied
this method using a realist approach and have assessed the TA's contribution on a case by case basis.

Our approach has involved the analysis, testing and refinement of context-mechanism-outcome (CMO)
configurations on a case by case basis, using evidence from a range of sources. The sources of data on
which we have drawn during this ‘realist’ contribution analysis process included:

e Qualitative research findings from TA participants in Phase 2 (in-depth interviews, supplemented by
email correspondence and email survey responses where appropriate).

e Qualitative research findings from TA participants and non-participants in Phase 1.

e Observed behaviour in the TA and other CM auctions, for TA participants and other players.
e The latest information on TA CMUs published in the Capacity Market Register.

e Information on TA testing outcomes provided by the delivery body and BEIS.

e Analysis of exit prices for the first TA auction compared to modelled supply costs, based on supply
curve modelling undertaken in Phase 1.

e Case study analysis of DSR and SPD meter data for a sample of CMUs with turn-down DSR
components, during Phase 2.

e Published articles and statements by TA participants and industry commentators.

Figure A4.1 below shows how the different strands of evidence and analysis contributed to the overall
contribution analysis. Pale blue boxes show Phase 1 evidence; dark blue boxes show Phase 2 evidence;
turquoise circles show conventional analysis and orange shapes show generative causation techniques.
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Figure A4.1 Relationship of evidence sources, evaluation phases, conventional analysis and

generative causation methods
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The process that we used for ‘realist’ contribution analysis was as follows:

1. We refined the theoretical framework at the start of Phase 2, on the basis of evidence gathered
during Phase 1, and identified the topics and methods we would use to gather new evidence during
Phase 2 to test this framework.

2. We used the theoretical framework to inform the design of the topic guides for qualitative fieldwork,
with a view to using these interviews to test and refine the framework.

3. Following our data collection activities, we organised the new and existing data into readily
accessible spreadsheets.

4. As part of this process, we created a CMO coding spreadsheet for each element of the theory that
we sought to test from the initial theoretical framework for Phase 2 (e.g. testing theory). The coding
spreadsheets had rows for every CMU, group of CMUs or organisation that required different CMO
coding, with columns for ‘contexts’, ‘mechanisms’ and ‘outcomes’ across the spreadsheet.

5. We then coded contexts, mechanisms and outcomes for each case, based on evidence from all
sources and all phases of the evaluation. Where the most recent qualitative evidence superseded
evidence from earlier phases, we gave priority to evidence gathered in Phase 2. But we reviewed
evidence from all the phases as part of the analysis process: where there were gaps in Phase 2
evidence, or inconsistencies between the phases, we endeavoured to understand the reason for any
apparent inconsistencies and based our coding on the most relevant evidence from Phase 1, Phase
2 and the email survey. Where possible we cross-checked qualitative evidence with observed
behaviour (e.g. whether an organisation had obtained capacity agreements for generation or DSR
CMUs in recent CM auctions). Where motivations were not clear, we checked participants’ websites
or public statements for other insights into their rationale.

6. If the initial theory did not exactly fit the observed evidence for a given case, we suggested revisions
to the CMOs. We cross-checked that our assessment of outcomes was consistent with the findings
of contribution tracing (see below).

7. The analysis and refinement of CMOs for each case was an iterative process, as we were able to
see patterns emerging as we analysed successive cases. The coding was undertaken by two
analysts within the team, and discussed (in non-disclosive form) with the wider team and BEIS at a
policy review workshop.

8. The detailed coding spreadsheets formed the basis of our findings in the synthesis report, and were
also used to inform revision of the theory at the end of Phase 2.
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Contribution tracing with Bayesian updating

We used contribution tracing with Bayesian updating to test the strength of evidence for the additionality
hypotheses, and to cross-check our coding of CMOs for these hypotheses. The method we used is the same
as ‘process tracing’, but we use the term ‘contribution tracing’ here because we have applied the method to
assess the TA’s impacts or contribution to the additionality hypothesis, rather than to trace successive steps
in a process. The method is described in the CECAN working note 2.1 by Barbara Befani on ‘Testing
Contribution Claims with Bayesian Updating’ (December 2016).*?

Contribution tracing involves the formulation and 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. We applied
contribution tracing on a case by case basis, which was consistent with our realist approach to analysis and
synthesis.

To undertake contribution tracing, we first assessed the ‘prior’ probability of each of the additionality
hypotheses being true (i.e. made an initial assessment of the likelihood of each of them being true), based
on findings from Phase 1 and on a peer reviewer’s expert assessment. Similarly, we assessed the ‘prior’
probability of each of the competing hypotheses being true, that could provide an alternative causal
explanation for observed outcomes.

We then specified a set of evidence tests for each of the three additionality hypotheses and three competing
hypotheses. These evidence tests defined the ‘clues’ that we would look for, to help distinguish between
support the additionality or competing hypotheses. These clues drew on all the evidence sources we
expected to collect, ranging from interview statements to auction behaviour and public statements. The
evidence clues were assigned different weights in the analysis depending on the estimated probability that a
given clue would be observed when a particular hypothesis held. The set of evidence tests and their
assumed probabilities were agreed with BEIS and with a peer reviewer who had in-depth knowledge of the
TA and DSR market.

A process called Bayesian updating was then used to update the probability that each hypothesis was true
for each case, taking into account whether we had observed the specified clues for that case. The evidence
tests drew on everything we knew about a participant, not just what they said in research interviews. For
example, they used information from their interview statements in Phases 1 and 2 of the evaluation, their
responses to the email survey in Phase 2, their initial TA application, their auction behaviour and their
company websites as well as estimates of costs and revenues from the supply curve work. Analysis of
additionality for H2 and H3 was undertaken at participant level (i.e. for an organisation), but analysis of
additionality for H1 was analysed at CMU level because there were significant differences between evidence
for different CMUs from some organisations.

12 hitp://www.cecan.ac.uk/resources
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This process provided an assessment of whether or not, for a particular case, the additionality hypothesis or
competing hypothesis was likely to be true. The competing hypotheses were not direct converse of the
project hypotheses, so in some cases the evidence supported both hypotheses or neither of them. We took
account of the implications of this in the formulation of CMOs within our realist synthesis (see above). Further
details of contribution tracing, including the evidence tests, the probability assumptions and the process for
Bayesian updating of probabilities are set out in Appendix 5.
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1. Introduction

This paper builds on the approach developed in Phase 1: contribution tracing with Bayesian updating. By ‘contribution tracing’ we mean the application
of a ‘process tracing’13 approach to hypotheses about the TA’s contribution to its objectives. ‘Bayesian’ updating refers to the specification of ‘prior’
probabilities for each hypothesis, and to the updating of these to ‘posterior’ probabilities, based on certain evidence tests.

The formula used to update the ‘prior’ probability for a given hypothesis (T), in relation to a particular evidence test (E) is as follows:

P(T|E) = P(T) * P(E|T) /{[P(T) * P(E|T)] + [P(~T) * P(E|~T)]}
Where

P(T) is the ‘prior’ probability of the hypothesis being true, before the evidence is observed

P(~T) is the prior probability of the hypothesis not being true (= 1-P(T))

P(E|T) is the ‘sensitivity’ of the evidence test (i.e. the probability of the evidence being observed if the hypothesis is true)
P(E|™T) is the ‘Type 1 error’ of the evidence test (i.e. the probability of the evidence being observed if the hypothesis is not true)

P(T|E) is the resulting ‘posterior’ probability of the hypothesis being true, after the evidence is observed

Source: Dr Barbara Befani's Bayes Formula Confidence Updater Spreadsheet (www.cecan.ac.uk/resources)

% 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; 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; and CECAN (2016) “Testing contribution claims with Bayesian Updating”, Evaluation and policy practice note 2.1, winter 2016.
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Process/contribution tracing is intended to bring a rigorous approach to setting and analysing questions to test causality. We are using it as just one
input to the evaluation’s overall realist approach alongside contribution analysis, primarily to test the strength of evidence for the additionality of TA
outcomes. The contribution tracing enables the combined assessment of qualitative and quantitative evidence supporting each of the additionality
hypotheses and competing hypotheses in the Phase 2 theoretical framework, developed at the start of Phase 2. The evidence tests and probability
assumptions used in contribution tracing make the analysis traceable and explicit, at least in theory. The methodology helps to provide an
understanding of the support offered by different ‘cases’ (i.e. different TA participants, or different Capacity Market Units (CMUSs)) for each of the
hypotheses in the theoretical framework. The contribution tracing findings have informed our case by case analysis of the additionality of outcomes,
feeding in to our development of case by case ‘context-mechanism-outcome’ configurations within the overall realist contribution analysis process.

A schematic diagram of the theoretical framework as a whole is shown below. This highlights the three additionality hypotheses, which relate to the

three objectives of the first TA auction. The diagram also shows three alternative hypotheses which compete with each of the additionality hypotheses.
The additionality hypotheses and competing alternative hypotheses are described in more detail in the next chapter, together with the specification of

the evidence tests that we have used to assess each hypothesis.
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Figure A5.1 High-level map of theoretical framework for Phase 2 of the Transitional Arrangements

Additionality theory (H1) - the TA
contributes to direct participants
and aggregators making
additional capacity available, or

keeping capacity available in
201817 which would otherwise
hawve been dosed'mothballed (in
a stress event)

Participate
In future

auctons

Gateway Consider
contexts participation

Additionality theory (H2) - the TA leads
to more (competitive) capacity for the
capacity market in 2018-8 and
subsequent years

Additionality theory (H3) - the TA leads
to wider encouragement of turm down
DSR

¢

Mon-additionality theory (revised TA impacts are not additional. Alternative hypotheses apply:

revenues from the first TA are a bonus which is not needed to cover costs.

A1: The DSR or small-scale generation capacity within this CMU would hawve been available fo the systern anyway in 168/17. This capacity is already cost effective and participants’

A2: The existing funding and crganisational capacity that is available through STOR, Triad and other schemes is sufficient to motivate firms and aggregators to provide DSR and
small-scale generation capacity and compete in the CM for the 2017718 and subsequent years. In other words, the experience of the first TA does not affect wolume or pricing of this
capacity im future CM auctions.  Any improvement in competitiveness is attributable fo increasing acceptance of D5R and small-scale generation, driven by factors other than the TA.

A3. Potential direct paricipants and aggregators see tum-down DSR as a long term business opportunity because of expected changes in the demand for capacity (e.g. frequency
services) and the mechanisms by which capacity can be made available (e.g. smart meters), even if it is not cost effective in the short term.
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One limitation of the contribution tracing approach — as we have applied it — is that it is complex to understand the probability calculations and the
interaction between different evidence tests in generating the contributing tracing results. Particularly when applied across a large number of cases,
and across a large number of evidence tests, the calculations themselves are complex and opaque — even though the tests and probability
assumptions are set out explicitly.

A further limitation on the methodology as we have applied it is that it has focused primarily on evidence for the TA’s role in influencing outcomes,
rather than on the contexts or mechanisms for change, and therefore needs to be interpreted within the wider context of realist analysis within the
overall synthesis process. However, even more evidence tests would have been needed if we had attempted to test for ‘context’ and ‘mechanism™* in
a similar way, and the whole process would have become unmanageable.

Also, great care is needed in interpreting contribution tracing results as they rely to a large extent on coding complex findings into binary ‘yes/no’
evidence tests. The Phase 1 contribution findings were sensitive to small changes in probability assumptions and to the interpretation of particular
pieces of evidence. However, we have run some sensitivity tests on the findings here (presented in section 6 below), using hypotheses H3 and A3 as
examples of hypotheses to test. In contrast to Phase 1, the sensitivity tests show that findings for hypotheses H3 and A3 are relatively robust to small
changes in assumptions. This demonstrates the robustness of the evidence tests.

And, finally, we have drawn our evidence from respondents in those organisations who obtained a capacity agreement following the 1% TA auction,
referred to here as ‘TA participants’. We have not used evidence from respondents in organisations participating in the TA as clients of aggregators, to
avoid double-counting of the impacts between clients and their aggregators. But we have included evidence from respondents in organisations that
obtained capacity agreements in the first TA but subsequently left the scheme, because their future actions may have been influenced by TA
participation.

2. Methodology for Phase 2 contribution tracing tests

The methodology set out below is similar to that applied in ‘process tracing’ during Phase 1 of the evaluation, which was informed by Barbara Befani’s
papers on this topic.'® We are now using the term ‘contribution tracing’ rather than ‘process tracing’, as this is a more accurate description of the

!4 Realist theory suggests that mechanisms are not directly observable, other than through qualitative statements, so evidence testing for mechanisms per
se might be problematic.

' 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; 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; and CECAN (2016) “Testing contribution claims with Bayesian Updating”, Evaluation and policy practice note 2.1, winter 2016.
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testing process, which focuses primarily on the TA’s contribution to its objectives. The proposed revisions to the tests have been reviewed by BEIS,
and probabilities have been further reviewed by BEIS and by Dr.Jacopo Torriti of the University of Reading. The results from applying these tests to
evidence from Phases 1 and 2 are presented in section 5 below.

3. Revisions since Phase 1 contribution tracing

In the Phase 1 contribution tracing, we found that the alternative hypothesis tests were picking up some cases where the desired outcome was not
observed, as well as cases where the desired outcome was observed but appeared to be attributable to factors other than the TA. We therefore
revised the testing procedure for Phase 2 so that we screened for desired outcomes before applying the attribution tests for a given outcome. This
paper uses a screening test for each desired outcome and uses this screening test to identify those cases in which that outcome occurred. We then
applied contribution tracing tests to the cases that passed the screening test for each outcome. Analysis of the reasons for the desired outcome not
being observed in certain cases was undertaken separately as part of the overall qualitative analysis and contribution analysis.

Table A5.2 Outcomes and hypotheses

Desired outcome

Attribution hypothesis

Non-attribution hypothesis

1. DSR and small-scale generation capacity is
made available by TA participants in the
16/17 delivery window.

H1 - The first TA leads to direct participants and
aggregators making additional capacity available, or
keeping capacity available that would otherwise have
been closed/mothballed. This capacity contributes to
security of supply and/or meeting the reliability
standard in 16/17 delivery window.

Revised Al- The DSR or small-scale generation
capacity within this CMU would have been available to
the system anyway in 16/17. This capacity is already
cost effective and participants’ revenues from the first
TA are a bonus which is not needed to cover costs.

2. Increased volumes of (and more competitive)
DSR and small-scale generation capacity
enter the CM in 2017/18 and subsequent
years.

Revised H2 - The first TA leads to more (competitive)

capacity for the CM in 2017/18 and subsequent years.

New A2 (amendment of Al) — The existing funding
and organisational capacity that is available through
STOR, TRIAD and other schemes is sufficient to
motivate firms and aggregators to provide DSR and
small-scale generation capacity and compete in the
CM for the 2017/18 and subsequent years. In other
words, the experience of the first TA does not affect
volume or pricing of this capacity in future CM
auctions. Any improvement in competitiveness is
attributable to increasing acceptance of DSR and
small-scale generation, driven by factors other than
the TA.

3. Increased commitment to providing turn-
down DSR capacity in the CM or other

H3 - The first TA leads to wider encouragement of
turn-down DSR

Revised A3 (old A2) - Potential direct participants and
aggregators see turn-down DSR as a long term
business opportunity because of expected changes in
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Desired outcome Attribution hypothesis Non-attribution hypothesis

services in the longer term, from existing™® the demand for capacity (e.g. frequency services) and

and/or potential providers of turn-down. the mechanisms by which capacity can be made
available (e.g. smart meters), even if it is not cost
effective in the short term. .

A second change to the testing process is that we tested hypotheses relating to the first outcome at CMU rather than TA participant level. This allowed
us to make better use of detailed evidence relating to the content of particular CMUs, and the bids made for these CMUs at auction. It also helped us
to use contribution tracing results to develop estimates of the volume of capacity brought forward by the TA in the 2016/17 delivery year. As the
previous analysis was undertaken at TA participant level (i.e. for aggregators and for direct participants), the CMU-level analysis in Phase 2 was at a

level equivalent to, or lower than, the previous analysis. We did not currently have enough evidence about the behaviour of aggregator clients to
undertake sub-CMU level analysis for aggregated CMUSs.

We added some new tests below to bring in emerging evidence from CM auctions which were observed during Phase 2. We also adjusted the tests so
that there was an initial screening test and then a set of tests for the attribution hypothesis and the related alternative non-attribution hypothesis. We
assigned probabilities to the new tests and have in places reviewed probabilities for existing tests. We based our assumptions about prior probabilities
for each hypothesis on the assumptions made in the Phase 1 contribution tracing. These probabilities have been reviewed by a technical peer reviewer
and by the policy and evaluation teams at BEIS. The tests are set out in the rest of this section, for each outcome in turn.

'® While Phase 2 of the evaluation primarily provided evidence about existing providers of turn-down DSR (since it does not include interviews with non-
participants), we will also look for evidence about evidence about providers of small-scale or back-up generation becoming interested in providing
turn-down DSR as well.
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Note on definition of ‘sensitivity’ and ‘Type 1’ probabilities
Bayesian analysis involves assigning probabilities to the likelihood of each piece of evidence being seen if the hypothesis is true (known as the
‘sensitivity’) and if it is false (known as the ‘Type 1 error’) prior to conducting any research or gathering any evidence.

In Bayesian analysis, the strength of each evidence test is often categorised using the following terms:

o Hoop tests (high sensitivity)— weaken the hypothesis if not found but not sufficient to confirm the hypothesis; these are pieces of evidence that we
would ‘expect to see’ if the given hypothesis is true.

e Smoking gun (low Type 1 error)- strengthens the hypothesis if observed but does not weaken the hypothesis if not observed; these are pieces of
evidence that we would ‘like to see’ if a given hypothesis is true.

e Double-decisive (high sensitivity and low Type 1 error) — strengthens the hypothesis if observed and if not observed the hypothesis is weakened
(these are pieces of evidence that are expected but are also confirmatory of the hypothesis).

e Straw-in-the-Wind (moderate sensitivity and moderate Type 1 error) — evidence that is ‘nice to have’ but not sufficient to confirm the hypothesis if
observed or to reject the hypothesis if not observed.

We have categorised the evidence tests using these definitions in the tables below.
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Tests for outcome 1. DSR and small-scale generation capacity is made available by TA participants in the 16/17 delivery
window.

Screening test: This DSR or small-scale generation CMU has a Capacity Agreement from the first TA auction that is ongoing, and not terminated or
withdrawn.

Level of testing: tests for outcome 1 will be applied at CMU level. Where the tests require evidence about an organisation’s broader intentions, this
evidence will be applied across all the CMUs put forward by that organisation.

Attribution hypothesis 1: The first TA leads to direct participants and aggregators making additional capacity available, or keeping capacity available
within this CMU that would otherwise have been closed/mothballed. This capacity contributes to security of supply and/or meeting the reliability
standard in 16/17 delivery window.

Non-attribution hypothesis 1:The DSR or small-scale generation capacity within this CMU would have been available to the system anyway in 16/17.
This capacity is already cost effective and participants’ revenues from the first TA are a bonus which is not needed to cover costs.

Prior probabilities: We suggest that prior probabilities for the attribution hypothesis should be kept unchanged from the Phase 1 analysis (since we
will effectively be rerunning and refining this analysis, with limited new evidence). So the prior probability of the attribution hypothesis being true would
be 30%. This is relatively low because it is thought likely that many participants are not offering additional capacity. The prior probability of the non-
attribution hypothesis being true would therefore be 70%.

The proposed tests for these two hypotheses are set out below. Some of the tests are presented as alternatives to each other, to ensure that the
evidence tests are independent of each other.
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Table A5.3 Tests for attribution hypothesis 1 (H1). The first TA leads to direct participants and aggregators making additional capacity

available, or keeping capacity available within this CMU that would otherwise have been closed/mothballed. This capacity contributes to

security of supply and/or meeting the reliability standard in 16/17 delivery window.

Test

Evidence

Type 1 (i.e.
probability that
this evidence is
observed if
outcome is NOT
attributable to TA)

Sensitivity (i.e.
probability that
this evidence is
observed if
outcome is
ATTRIBUTABLE
to TA)

Type of test

Evidence source

Rationale for probabilities

Hla Decisions made since September 2014 0.8 0.95 Hoop Interview or public If the attribution hypothesis is true, it
(the date of the announcement of the TA) statement is almost essential that participants
to invest in new capacity or keep capacity have invested in or maintained
available for this CMU, that would capacity. However, participants are
otherwise have been closed/mothballed. also very likely to have done so if the
(do not include if H1b found) hypothesis is not true.

Hib The participant saying in the interview that | 0.1 0.9 Double-decisive Interview If the attribution hypothesis is true, it
the TA contributed to their decision to is highly likely that participants will
invest in capacity or keep capacity confirm this in interview (although not
available for this CMU (do not include if all may be willing to ‘credit’ the TA). If
Hic is found). the hypothesis is not true, a few may

give a ‘false positive’ — but the low
number of participants claiming a TA
contribution in Phase 1 evidence
suggests that lying is not
widespread.

Hic Evidence from public statements that the 0.05 0.3 Smoking gun Public statement Public statements and business
TA made a contribution to the decision to cases may be available for a small
invest in capacity or keep it available for proportion of participants. It is
this CMU. possible that a wider public

statement might be made by a trade
body, but we do not propose to
include this evidence as it would be
difficult to attribute to individual
CMUs. Where the attribution
hypothesis is untrue, it is very
unlikely that this evidence will be
found.

Hid TA participants saying in interview that 0.1 0.5 Smoking gun Interview We would expect participants to have

they had considered taking part in the CM
but did not do so because the TA required
lower credit cover.

considered the CM but only a
proportion will have been put off by
the credit cover (thus the sensitivity
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Test

Evidence

Type 1 (i.e.
probability that
this evidence is
observed if
outcome is NOT

attributable to TA)

Sensitivity (i.e.
probability that
this evidence is
observed if
outcome is
ATTRIBUTABLE
to TA)

Type of test

Evidence source

Rationale for probabilities

of 50%). But we're unlikely to see
this evidence if the attribution
hypothesis is untrue.

H1d.2
(NEW)

TA participants saying in interview that
they had considered taking part in the CM
but did not do so because the TA offered
one-year ahead contracts.

0.1

0.5

Smoking gun

Interview

Some but not all participants were
put off earlier T-4 auctions (before
the first TA) by the four-year lead
time. TA participants are unlikely to
claim that they required a one-year
ahead contract if this is untrue.

Hle

The participant being a price maker and
the exit price in the auction for this CMU
being higher than the hassle costs
identified in the supply curve analysis.

0.5

0.8

Hoop

TA auction
behaviour

If the attribution hypothesis is true,
participants will generally need to
‘profit’ from the TA and cover the
costs of making the capacity
available (although a few may have
chosen to bid low for strategic
reasons). But if it is false, they may
still choose to submit a high exit price
to maximize their revenue, so we're
still fairly likely to see this piece of
evidence.

H1f
(NEW)

Participant says in interview that it was
difficult to meet the DSR/metering tests
but they pushed through because they
really wanted to obtain TA funding.

0.4

0.6

Straw in the wind

Interview

If the attribution hypothesis is true,
participants may have stronger
motivation to remain in the TA, in
spite of difficulties — although some
may not have seen the tests as
problematic. If the attribution
hypothesis is false, some may still be
motivated to retain TA revenues
anyway. To apply this test, we need
to ask first whether the
DSR/metering tests were difficult to
meet.

Hlg

The participant isn’t penalized for non-
delivery during the delivery year.

0.5

0.8

Hoop

Stress event
behaviour

If the attribution hypothesis is true,
participants are likely to try to retain
TA revenues to cover the costs of
making capacity available, by
avoiding penalties — although the
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Test Evidence Type 1 (i.e. Sensitivity (i.e. Type of test Evidence source Rationale for probabilities
probability that probability that
this evidence is this evidence is

observed if observed if

outcome is NOT outcome is

attributable to TA) ATTRIBUTABLE
to TA)

timing of stress events may mean
that some do not manage to avoid all
penalties. But if the attribution
hypothesis is false, a participant may
still try to avoid most of the penalties
and retain TA income.

Hih The participant meets satisfactory 0.5 0.8 Hoop Satisfactory Same rationale as for H1g.
(NEW) | performance day requirements for this performance day

CMU. (Do not use if H1g found) requirements met
H1i The participant states in interview that they | 0.5 0.8 Hoop Interview evidence Same rationale as for H1i.

(NEW) | have operational plans in place to ensure
adequate capacity will be available during
a stress event. (Do not use if H1g or H1h
found)
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Table A5.4 Tests for non-attribution hypothesis 1 (A1):The DSR or small-scale generation capacity within this CMU would have been available

to the system anyway in 16/17. This capacity is already cost effective and participants’ revenues from the first TA are a bonus which is not

needed to cover costs.

Evidence

TA participants state in the interview that

Type 1 (i.e.
probability that
this evidence is
observed if
outcome is
ATTRIBUTABLE to
TA

Sensitivity (i.e.
probability that
this evidence is
observed if
outcome NOT
attributable to
TA)

Type of
test

Double-

Evidence source

Interview

Rationale for probabilities

This is the converse of H1b, so the probabilities are

they would have invested in, or decisive determined by H1b probabilities (viz Type 1
maintained, capacity for this CMU in probability for Ala = 1-sensitivity for H1b; and
2016/17 regardless of the TA Sensitivity for Ala = 1- type 1 for H1b)

Alb Participants being a price taker or the exit | 0.2 0.5 Straw in the | TA auction This is the converse of Hle, so probabilities are
price for this CMU being at or below the wind behaviour determined by those for Hle (as described for test
hassle costs in the TA auction Ala).

Alc Participants in TA claim in interview that 0.1 0.6 Smoking Interview This statement would confirm the non-attribution
without TA there is sufficient funding gun hypothesis but some participants may be reluctant to
(from STOR etc.) to justify investing in or agree with it, even if true, because of lobbying bias.
keeping this CMU’s capacity available. However, if it is false they will be happy to disagree so

the chances of type 1 error are small.

Ald The participant is penalized for non- 0.2 0.5 Straw in the | Stress event This is the converse of H1g, so probabilities are
delivery at some point during the delivery wind behaviour determined by those for H1g (as described for test
year. Ala).

Ale The participant fails to meet satisfactory 0.2 0.5 Straw in the | Satisfactory Same rationale as for Ald.
performance day requirements for this wind performance day
CMU. (Do not use if Ald found) requirements met

Alf The participant states in interview that 0.2 0.5 Straw in the | Interview evidence Same rationale as for Ald.
they are concerned they may not have wind

adequate capacity available to cover
stress event. (Do not use if Ale or Alf
found)
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Tests for Outcome 2: Increased volumes of (and more competitive) DSR and small-scale generation capacity enter the
CMin 2017/18 and subsequent years.

Screening test (similar to old H2a/H2a.1): Organisations that obtain capacity agreements in the first TA auction state their intention to make DSR
and small-scale generation capacity available to the CM in 2017/18 and subsequent years.

Level of testing: tests for outcome 2 will continue to be applied at organizational level, as they were in the Phase 1 contribution tracing, as none of the
tests are CMU-specific. They refer to an organisation’s reasoning, behaviour and intentions.

Attribution hypothesis 2: The first TA leads to more (competitive) capacity for the CM in 2017/18 and subsequent years.

Non-attribution hypothesis 2: The existing funding and organisational capacity that is available through STOR, TRIAD and other schemes is
sufficient to motivate firms and aggregators to provide DSR and small-scale generation capacity and compete in the CM for the 2017/18 and
subsequent years. In other words, the experience of the first TA does not affect the volume or pricing of this capacity in future CM auctions.

Prior probabilities: We have slightly increased the probability for the attribution hypothesis, based on strong support for this hypothesis in Phase 1
analysis. The prior probability of the attribution hypothesis being true has been increased from 50% to 60%, with the probability of the non-attribution
hypothesis now being 40%. This represents an expectation that, on balance, the TA will contribute to increases in volumes (or decrease in prices) for
DSR and small-scale capacity offered by TA participants in future CM auctions.

46



Appendix 5. Contribution tracing paper

Table A5.5 Tests for attribution hypothesis 2 (H2): The first TA leads to more (competitive) capacity for the CM in 2017/18 and subsequent

years.

Evidence

Type 1 (i.e.
probability that this
evidence is
observed if
outcome is NOT
attributable to TA)

Sensitivity (i.e.
probability that this
evidence is
observed if
outcome is
ATTRIBUTABLE to
TA)

Type of test

Evidence
source

Rationale for probabilities

H2a The participant saying they now 0.3 0.9 Hoop Interview We are very likely to see this

(NEW) | have more confidence in being evidence if the attribution hypothesis
able to meet CM rules and is true. But a few participants may
regulations/be competitive in the agree with this statement even if it's
other CM auctions as a result of not true.
the TA

H2b The participant saying in interview 0.4 0.8 Hoop Interview We are likely to see this evidence if
that they have developed or the attribution hypothesis is true,
invested in assets (e.g. controls), however, some can already
markets (e.g. building a client base, participate in the wider CM without
entering the UK market) or skills investing in assets, markets or skills.
(e.g. delivering DSR for clients) for If the hypothesis is not true the
the TA that will be used in one or participant could invest in assets
more main CM auctions. intended for other CM auctions (not

the TA) so this evidence could still
be seen.

H2c The participant did not obtain 0.3 0.8 Hoop T-4 behaviour If the attribution hypothesis is true, a
capacity agreement for TA-type participant is not likely to have
capacity in the T-4 auction, prior to obtained a capacity agreement for
the first TA auction. TA-types capacity in the first two T-4

auctions (so we are likely to see this
evidence). If it is false, it is still
possible that a participant would not
have obtained a capacity agreement
for TA-type capacity in T-4.

H2d The participant saying in interview 0.1 0.3 Smoking gun Interview If the attribution hypothesis is true,
that they intend to bid at a lower we would expect to see this
price in one of the main CM evidence in some cases. However,
auctions than they would otherwise many might not have formed a plan
have done. (Do not include if H2d.1 on how to bid yet, or might not be
is found) willing to discuss future bidding
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strategies. If the hypothesis is untrue
we could still see this evidence as
participants may expect the main
CM to be more competitive.

H2d.1
(NEW)

Participant actually bids at a lower
price in one of the main CM
auctions, on DSR or small-scale
generation capacity, than they did
in the first TA

0.6

0.8

Hoop

Behaviour in
Early Auction,
2" TA or (2016)
T-4

Participants may bid lower in the
main CM than the TA for other
reasons, even if the TA did not make
their bids more competitive, so the
Type 1 error is 0.6. But if the TA did
contribute to competitiveness, we
would generally expect to see them
bid lower into main CM. However,
there might be exceptions to this
(e.g. if the TA had generated
experience that showed their costs
were actually higher than previously
thought; or if they had bid
particularly low into the TA for other
reasons — e.g. learning). So the
sensitivity is set at 0.8 rather than
0.9 or above.

H2e

Participant agrees in an interview
that one or more future CM
auctions is likely to be more
competitive as a result of the TA.

0.6

0.9

Hoop

Interview

Participants are likely to agree with
this statement if the attribution
hypothesis is true, but are also fairly
likely to agree with this general
statement if it's false.
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Table A5.6 Tests for non-attribution hypothesis 2 (A2): The existing funding and organisational capacity that is available through STOR, Triad

and other schemes is sufficient to motivate firms and aggregators to provide DSR and small-scale generation capacity and compete in the CM

for the 2017/18 and subsequent years. In other words, the experience of the first TA does not affect the volume of capacity or bid levels in

future CM auctions.

Evidence

Type 1 (i.e. probability
that this evidence is
observed if outcome
is ATTRIBUTABLE to
TA

Sensitivity (i.e.
probability that
this evidence is
observed if
outcome NOT

attributable to TA)

Type of test

Evidence source

Rationale for probabilities

A2a Respondents stating in the interview 0.2 0.8 Hoop Interview If the non-attribution hypothesis is
(NEW) | that they would have invested in, or true, participants are likely to agree
maintained, capacity for future CM with this. They are unlikely to agree
auctions regardless of the TA with it if the non-attribution
hypothesis is false (i.e. the
attribution hypothesis is true).
A2b Respondents claim in interview that 0.05 0.5 Smoking gun Interview Even if the non-attribution
(NEW) | without TA there is sufficient funding hypothesis is true, respondents may
(from STOR etc.) to justify investing in not agree with this statement
or keeping DSR and small-scale because of lobbying bias. If it is not
generating capacity available for true, we are very unlikely to see this
future CM auctions evidence.
A2c Market-wide: organisations obtain 0.1 0.8 Double-decisive Results of EA and This is a single piece of evidence,
(NEW) | capacity agreements for DSR and 2016 T-4: non-TA which would be applied across all

small-scale generation capacity in
future CM auctions without having
participated in the TA.

organisations
obtaining capacity
agreements for
small-scale
generation and
DSR CMUs

the cases. We are likely to see this
evidence if the non-attribution
hypothesis is true, and very unlikely
to see it if the non-attribution
hypothesis is false.
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Test for Outcome 3: Increased commitment to providing turn-down DSR capacity in the CM or other services in the
longer term, from existing®’ and/or potential providers of turn-down.

Screening test (new): Organisations that obtained capacity agreements in the first TA state in interview that they have some interest in/ commitment
to turn-down DSR capacity.

Level of testing: tests for outcome 3 will be applied at organisational level, as none of the tests are CMU-specific. They refer to an organisation’s
reasoning, behaviour and intentions.

Attribution hypothesis 3: The first TA leads to wider encouragement of turn-down DSR.

Non-attribution hypothesis 3: Potential direct participants and aggregators see turn-down DSR as a long-term business opportunity because of
expected changes in the demand for capacity (e.g. frequency services) and the mechanisms by which capacity can be made available (e.g. smart
meters), even if it is not cost effective in the short term.

Prior probabilities: We suggest that prior probabilities for the attribution hypothesis should be kept unchanged from the Phase 1 analysis (since we
will effectively be rerunning and refining this analysis, with limited new evidence). So the prior probability of the attribution hypothesis being true would
be 55%*2, with the probability of the non-attribution hypothesis being 45%. This indicates that, where organisations indicate an increased commitment
to turn-down DSR, this is slightly more likely than not to be attributable to the TA rather than non-TA factors.

Note: In principle, the issue of whether CM affects long-term plans to deliver turn-down could trigger different responses between aggregators and
direct participants. This is because the latter are often much more constrained in terms of what type of DSR they can offer. We should review the
results of contribution tracing to see if this effect is observed.

" While Phase 2 of the evaluation will primarily provide evidence about existing providers of turn-down DSR (since it does not include interviews with non-
participants), we will also look for evidence about evidence about providers of small-scale or back-up generation becoming interested in providing
turn-down DSR as well.

% our peer reviewer, Jacopo Torriti, has commented that the prior probability for this hypothesis being true could increase to 60%, if there was higher
certainty around the future of the CM and TA.
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Table A5.7 Tests for attribution hypothesis 3 (H3): The first TA leads to wider encouragement of turn-down DSR.

Test Evidence Type 1 (i.e. Sensitivity (i.e. Type of test Evidence source
probability that probability that this
this evidence is evidence is
observed if observed if outcome
outcome is NOT is ATTRIBUTABLE

Rationale for probabilities

attributable to TA) to TA)
H3a Participants confirm in the interview 0.4 0.9 Hoop Interview
that their long term strategic
commitment to turn down DSR
strengthened as a result of the TA

If the attribution hypothesis is true,
participants are likely to agree with this in an
interview. If the hypothesis is untrue, they
may already be committed to turn-down DSR

funding. OR and hence may disagree with this statement,
although some may agree anyway if they
perceive this to be the ‘right’ answer.
H3b Participants cite TA funding in public 0.1 0.4 Smoking gun Public statements Participants are less likely to make public

statements as a reason for their
commitment to turn down DSR (do not
include if H3a is found).

claims but if they do they are more likely to
be true.

H3c Participants in TA say in interview that | 0.01 0.2 Smoking gun Interview
they are implementing turn down DSR
for the first time

Given the lead-times involved in getting buy-
in for turn-down DSR, participants are
unlikely to be implementing turn-down DSR
for the first time in the TA, even if the
attribution hypothesis is true in the longer
term. But they are very unlikely to invest in
new turn down DSR for the first TA if the
hypothesis is false.

H3e Participants in TA say in interview that | 0.6 0.7 Straw in the wind Interview
they are considering bidding turn
down DSR projects into the CM or
other services in future

If the TA is successful in encouraging turn
down DSR then we would expect to see
participants planning to bid projects in the
CM and other services. However, some may
still be planning to regardless of the TA (e.g.
because of incentives offered by frequency
related services).
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Table A5.8 Non-attribution hypothesis 3: Potential direct participants and aggregators see turn-down DSR as a long-term business opportunity
because of expected changes in the demand for capacity (e.g. frequency services) and the mechanisms by which capacity can be made
available (e.g. smart meters), even if it is not cost effective in the short term.

Evidence Type 1 (i.e. Sensitivity (i.e. Type of test Evidence Rationale for probabilities
probability that probability that source
this evidence is  this evidence
observed if is observed if

outcome is outcome NOT
ATTRIBUTABLE @ attributable to
to TA) TA)

A3a Respondents state in the interview that 0.1 0.6 Smoking gun Interview This is the converse of Hla, so
the first TA made no difference to their probabilities are determined by Hla
commitment to turn down DSR (see Ala for details).

A3b Respondents say in interview that turn 0.1 0.3 Smoking gun Interview If the non-attribution hypothesis is true
down DSR projects are considered able then some participants are likely to
to compete effectively in the CM. consider the CM a viable source of

revenue for turn-down DSR; if untrue
they are unlikely to do so. But Phase 1
evidence suggests that few
respondents will say this.

A3c Respondents say in interview that turn 0.1 0.6 Smoking gun Interview If the non-attribution hypothesis is
down DSR projects are considered cost true, then some participants are likely
effective because of the existing non- to be planning to use the non-CM
CM revenues available to them sources of revenue. Phase 1 evidence

suggests that this is more likely to be
observed than A3b because of the
shorter time windows required for
frequency services. If the non-
attribution hypothesis is untrue,
respondents are unlikely to agree with
this statement.

A3d Respondents say in interview that turn 0.05 0.3 Smoking gun Interview If the non-attribution hypothesis is
down DSR projects that exploit smart true, this long term potential
grids and other new developments are opportunity may motivate some to see
considered likely to be commercially turn-down DSR as a long term
viable in the long run. business opportunity. This evidence is

very unlikely to be seen if the non-
attribution hypothesis is false
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A3e

Evidence

Marketing material and websites for TA
aggregators indicate that they are
actively marketing other services for
turn-down DSR in preference to the
TA® (where those other services are
apparently not compatible with the TA —
e.g. frequency-related services).

Type 1 (i.e.
probability that
this evidence is
observed if
outcome is
ATTRIBUTABLE
to TA)

0.1

Sensitivity (i.e.
probability that
this evidence
is observed if
outcome NOT
attributable to
TA)

Type of test

0.3 Smoking gun

Evidence
source

Websites and

publicity material.

Rationale for probabilities

If the non-attribution hypothesis is
true, we might possibly see this
evidence, but it is not very likely. If the
non-attribution hypothesis is false (i.e.
if the TA is contributing to
encouragement of turn-down), we are
unlikely to see this evidence. Not ‘very
unlikely’ since it's possible that
aggregators may attract customers
using another service but then bring
them into the TA. (NB This test would
not be applied to direct participants)

% This test would effectively apply to both TA auctions, since current marketing materials are likely to relate to the second rather than first TA.
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4. How we have applied these tests

We compiled a spreadsheet containing databases of evidence codes for each case, for each of the attribution and alternative hypotheses.
For H1 and A1, relating to outcome 1, there were 46 cases. Each case was a single CMU that has gone through to delivery in the first TA.

For H2/A2 and H3/A3, relating to outcomes 2 and 3, each case is an organisation that was awarded a capacity agreement in the first TA, including
those who have exited the TA since the auction (since their choices and behaviour may still be influenced by their experience of the TA):

e There were 23 cases for H2/A2, out of the 24 organisations that obtained capacity agreements in the first TA: one organisation did not pass the
screening test because the outcome of participating in the future CM was not observed (and hence the additionality of this outcome could not
be analysed).

e There were only 15 cases for H3/A3 because 9 out of the 24 TA participants had business models based around generation and therefore no
interest in delivering turn-down DSR (and, again, the additionality of this outcome could not therefore be analysed, since the outcome was not
observed).

The evidence codes are based on review of the following sources of evidence:

e Phase 1 interview findings and supply curve modelling (e.g. evidence on hassle cost levels and exit prices), which provide a census of TA
participants.

¢ Information compiled from the latest TA Capacity Market register and test results provided by BEIS and National Grid (e.g. for volumes of
capacity going forward, and for metering, DSR and SPD test results);

e The results of other CM auctions, including earlier T-4 auctions and the recent T-4 auction and Early Auction (e.g. evidence of who participated
in these auctions).

e Findings from the email survey of TA participants which was undertaken in autumn 2016 (17 responses).
e Findings from Phase 2 interviews and email exchanges, providing different levels of information on 23 out of 24 TA participants. We obtained
detailed interviews with all but one of the aggregators, but had to rely on email exchanges (each covering 3-4 key topics) from four participants

who were not sufficiently motivated to respond to the interview request. The key topics were tailored to these participants, and were chosen to
fill specific gaps in our understanding of these participants’ experience of and behaviour in TA delivery.
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e Marketing information and public statements made by TA participants, where we are aware of these. We proactively checked website
statements where we were unclear about aggregator’'s motivations.

The evidence database for a particular hypothesis includes contextual information on each case, together with codes for each evidence test, together
with notes explaining the rationale for the coding and the source(s) of evidence on which it is based.

Each evidence test for each hypothesis is coded as ‘Yes’ (i.e. this evidence has been observed), ‘No’ (i.e. this evidence has not been observed) or
‘Omit’ (we do not currently have access to the information required to assess the evidence for this test). Where a test is coded as ‘Omit’ for a particular
case, the prior probability of the relevant hypothesis is not influenced by the result of the test for that case.

In most cases, the coding is quite straightforward. For example, ‘was a particular statement made in interview?’ (yes/no), or was the exit price from a
CMU above or below our modelled costs?’ (yes/no); or ‘did this organisation bid DSR into the recent T-4 or Early Auctions? (yes/no).

However, some coding decisions are not straightforward. Many of the evidence tests refer to statements being made in interview, but sometimes we
have coded ‘Yes’ where such a statement is implied (e.g. by other related answers) rather than being made explicitly. There can also be subtleties
about how to code in cases where an interviewee has explicitly supported a given statement (e.g. ‘our capacity is not dependent on TA revenue’), but
has not explicitly denied its converse (e.g. ‘we are confident in having enough revenue from other sources to maintain our capacity’). Where in doubt,
we have coded converse statements as opposites of each other (unless we have specific evidence to the contrary). We have tried to avoid overusing
the ‘Omit’ code, because it is effectively a ‘non-code’, but we have used this in some cases where we have very little evidence about a particular point
(e.g. because an interview was cut short or an interviewee was unwilling to answer a particular question; or because we do not have access to bid
prices from the recent T-4 and Early Auction).

Given these uncertainties, we have highlighted marginal coding decisions in the coding databases and have reviewed and adjusted them as part of our
quality assurance process and as part of the sensitivity analysis below.

Summary of observed evidence

This section summarises the types of evidence observed from these various sources. To avoid disclosure, this evidence is not identified by case. The
tables below provide a brief commentary on the evidence observed. These summaries are presented to give an indication of the weight of evidence
observed in relation to each test, rather than to provide meaningful quantitative evidence.

The rows highlighted in pale blue summarise evidence which supports the attribution hypothesis in each case. ‘Yes’ for these evidence tests supports
the attribution hypothesis. Conversely, ‘Yes’ for evidence tests in the pink shaded rows (relating to the alternative hypothesis) supports the competing
‘non-attribution’ hypothesis, while a ‘No’ for the alternative hypothesis indirectly supports the attribution hypothesis.
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Table A5.9 Summary of evidence observed for H1 and Al evidence tests

(46 CMUs passed the screening test, because this is the number of CMUs that obtained capacity agreements in the 1% TA auction.)

Evidence

Decisions made since September 2014 (the date of the announcement of
the TA) to invest in new capacity or keep capacity available for this CMU,

Commentary
Not generally observed. In practice, this
evidence test has been of limited use as

) that would otherwise have been closed/mothballed. (do not include if H1b v e v .pUb"C SRR S Ol SRR el i
found) invest or close would only be made for
very large plant.
The participant saying in the interview that the TA contributed to their
H1b decision to invest in capacity or keep capacity available for this CMU (do not | 23 23 0 Mixed evidence
include if H1c is found).
H1 Evidence from public statements that the TA made a contribution to the Not generally observed — see note for
c . ) - X . . . 0 46 0
decision to invest in capacity or keep it available for this CMU. Hla.
TA participants saying in interview that they had considered taking part in
ik the CM but did not do so because the TA required lower credit cover. g 0 g et el iz
H1d.2 | TA participants saying in interview that they had considered taking part in . .
(NEW) | the CM but did not do so because the TA offered one-year ahead contracts. e e = sl e e
The participant being a price maker and the exit price in the auction for this
Hle CMU being higher than the hassle costs identified in the supply curve 19 27 0 Mixed evidence
analysis.
H1f Participant says in interview that it was difficult to meet the DSR/metering
(NEW) ;estjg but they pushed through because they really wanted to obtain TA 35 8 3 Generally observed
unding.
Hlg The participant isn’'t penalized for non-delivery during the delivery year. 0 0 46 Lr:/seunfilment SIS SRCEUEE 10 BIESE
H1lh The participant meets satisfactory performance day requirements for this
(NEW) | CMU. (Do not use if H1g found) &9 € v CEmErEl @ssenEe
H1i The participant states in interview that they have operational plans in place
(NEW) to ensure adequate capacity will be available during a stress event. (Do not 42 0 4 Generally observed

use if H1g or H1h found)
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TA participants state in the interview that they would have invested in, or

e maintained, capacity for this CMU in 2016/17 regardless of the TA 2 e v AIED| EE EnE
Alb Participants being a pri(_:e taker?° or the exit price for this CMU being at or 27 19 0 ilber cuiErEs
below the hassle costs in the TA auction
Participants in TA claim in interview that without TA there is sufficient
Alc funding (from STOR etc.) to justify investing in or keeping this CMU'’s 18 27 1 Mixed evidence
capacity available.
Ald The participant is penalized for non-delivery at some point during the 0 0 46 Insufficient evidence because no stress
delivery year. event
- . . . Not generally observed — supportive of
Ale ;I::: giﬂrﬂm?ggtnfg;li;z iTiitds]%t Lsrl:(ejl;:tory PEMRENSS CEY FEUITEmES e 3 43 0 attribution hypothesis. 3 CMUs currently
) suspended while SPD issues resolved.
The participant states in interview that they are concerned they may not Not generally observed — supportive of
Alf have adequate capacity available to cover stress event. (Do not use if Ald 0 42 4 9 y PP

or Ale found)

attribution hypothesis

% Existing generation CMUs were classed as ‘price-takers’ in the auction and were not allowed to exit the auction above a specified price, unless they had

specific permission from National Grid to be treated as ‘price-makers’. DSR and new-build CMUs were treated as ‘price-makers’ by default, and

allowed to submit exit bids at any price below the auction starting price. The effect of this rule was that some ‘price-takers’ did not enter an exit bid

before the close of the auction, and just accepted the clearing price.
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Table A5.10 Summary of evidence observed for H2 and A2 evidence tests

(23 cases out of the 24 TA participants passed the screening test - each case represents an organisation that participated in the first TA and is
contemplating future CM patrticipation)

Test Evidence Yes No Omit Commentary
H2a The participant saying they now have more confidence in being able to meet Generally observed - a few gaps in
(NEW) | CM rules and regulations/be competitive in the other CM auctions as a result | 17 1 5 coverage where full interviews were not
of the TA possible during Phase 2 research
H2b The participant saying in interview that they have developed or invested in
assets (e.g. controls), markets (e.g. building a client base, entering the UK 21 > 0 Generally observed (includes development
market) or skills (e.g. delivering DSR for clients) for the TA that will be used of skills and knowledge base for CM)
in one or more main CM auctions.
H2c The participant did not obtain capacity agreement for TA-type capacity in 12 1 0 Mixed evidence — some had already
the T-4 auction, prior to the first TA auction. participated in T-4 prior to the first TA
H2d The participant saying in interview that they intend to bid at a lower price in Generally not observed — little information
one of the main CM auctions than they would otherwise have done. (Do not 1 19 3 disclosed on bidding intentions
include if H2d.1 is found) 9 :
H2d.1 | Participant actually bids at a lower price in one of the main CM auctions, on . . A
(NEW) | DSR or small-scale generation capacity, than they did in the first TA v Y 8 NG ITRNTETa € o [piiE2s
H2e IF.’artu:lpant agrees in an [r!terV|eW that one or more future CM auctions is 17 2 4 Generally observed
ikely to be more competitive as a result of the TA.
A2a Respondents stating in the interview that they would have invested in, or Mixed — more evidence against than for
(NEW) | maintained, capacity for future CM auctions regardless of the TA the alternative hypothesis (e.g. because
the TA has prompted aggregators to
8 14 1 expand their client base or test new
markets; or because a few direct
participants specifically needed one-year
ahead income)
A2b Respondents claim in interview that without TA there is sufficient funding Mixed — more evidence against than for
(NEW) | (from STOR etc.) to justify investing in or keeping DSR and small-scale 7 14 2 the alternative hypothesis (e.g. because of
generating capacity available for future CM auctions concerns about unreliability of future DSR
revenues from various sources)
A2c Market-wide: organisations obtain capacity agreements for DSR and small- A few organisations obtained agreements
(NEW) | scale generation capacity in future CM auctions without having participated for DSR in T-4 and Early Auctions without
in the TA. 23 0 0 having participated in the TA. Not included

as cases but provide indirect evidence for
A2 across all cases.
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Table A5.11 Summary of evidence observed for H3 and A3 evidence tests

(15 cases because 15 out of 24 TA participants passed the screening test — these were TA participants expressing some interest in turn-down DSR)

Test Evidence Yes No Omit Commentary

H3a Participants confirm in the interview that their long term strategic Not generally observed — many
commitment to turn down DSR strengthened as a result of the TA funding. 3 11 1 participants were already committed to
OR turn-down.

H3b Participants cite TA funding in public statements as a reason for their 1 14 0 Not generally observed — few public
commitment to turn down DSR (do not include if H3a is found). statements available.

H3d Participants in TA say in interview that they are implementing turn down Not generally observed because most
DSR for the first time 4 11 0 participants doing turn-down were already

active in this area — with a few exceptions.

H3e Participants in TA say in interview that they are considering bidding turn
down DSR projects into the CM or other services in future = £ v CrmErElly elreEnes

A3a Respondents state in the interview that the first TA made no difference to 7 7 1 Mixed evidence — some already
their commitment to turn down DSR committed; some not committed

A3b Respondents say in interview that turn down DSR projects are considered 0 14 1 No evidence to support this
able to compete effectively in the CM.

A3c Respondents say in interview that turn down DSR projects are considered Not generally observed — most
cost effective because of the existing non-CM revenues available to them 2 13 0 respondents see turn-down DSR as

requiring multiple sources of revenue, of
which the CM is one.

A3d Respondents say in interview that turn down DSR projects that exploit smart Not generally observed — a few references
grids and other new developments are considered likely to be commercially 4 10 1 to battery technology changing the market
viable in the long run. for turn-down DSR (either positively or

negatively)

A3e Marketing material and websites for TA aggregators indicate that they are Not generally observed. We particularly
actively marketing other services for turn-down DSR in preference to the 1 11 3 sought this information where aggregators
TAZ2! (where those other services are apparently not compatible with the TA appeared to favour other services over CM
— e.g. frequency-related services). for turn-down DSR.

The next section presents the findings from contribution tracing, drawing on the evidence for each case in relation to each hypothesis.

! This test effectively applies to both TA auctions, since current marketing materials are likely to relate to the second rather than first TA.
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5. Summary of contribution tracing test findings

Summary of findings for hypothesis 1

The contribution tracing in Phase 2 provided mixed evidence for attribution hypothesis 1 and for the competing alternative hypothesis. Nearly half of
the TA capacity was assessed as ‘very likely’' to support H1, while a similar amount was assessed as ‘very likely’ to support Al. But support for
hypothesis 1 was slightly stronger than in the Phase 1 analysis. This was largely because of increased evidence about participants investing in the TA
(e.g. building up their client base; or investing considerable time in getting to grips with CM rules), as well as evidence of compliance with tests in the
delivery phase.

As explained above, we have applied these tests at CMU level so that it is possible to estimate the proportion of capacity covered by different
outcomes. The figures below have been derived by multiplying the posterior likelihood of the hypothesis for a given CMU by the capacity of that CMU.
This is a crude estimate of additionality: for example a CMU would be coded ‘Yes’ against the test for keeping capacity available, even if just 20% of
the CMU was influenced in this way. It was not possible to undertake the contribution tracing at component level, below CMU level, because of lack of

data on components. The overall assessment of additionality for H1 depends on all the tests, not just that particular test, so takes account of other
evidence.

To avoid a spurious semblance of accuracy from precise probability findings, we present our results using banded categories of probability. To avoid
distortion, we have used bands of equal width.

o Very likely (posterior probability > 80% )

o Likely (60% > posterior probability >= 80%)

e Neither likely nor unlikely (40%> posterior probability >= 60%)
e Unlikely (20% > posterior probability >= 40%)

e Very unlikely (posterior probability < 20%)

While these bands are used for presentation purposes in Figure A5.12, more precise numbers have been used to estimate the capacity (weighted by
probability) within in each band.
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Figure A5.12 Estimated capacity of CMUs providing different levels of support for H1 and Al

H1: TA contributes to 2016/17 security

Posterior likelihood of H1 Sum of Delivery capacity (MW)

Very likely 273
Likely 0
Neither likely nor unlikely 104
Unlikely 60
Very unlikely 184
Grand Total 620

Al: Capacity would have been available to system anyway in 2016/17

Posterior probability of Al Sum of Delivery capacity (MW)

Very likely 276
Likely 41
Neither likely nor unlikely 147
Unlikely 0
Very unlikely 155
Grand Total 620

Further detail of the outcomes across all the CMUs are provided below, in anonymous format. The cases at the top of the table offer low support for
H1: many of these are existing generation CMUs. Those at the bottom of the table offer strong support for H1: many of these are unproven DSR
CMUs. Support for H1 is strengthened in more than half of the cases, but there are some unproven DSR CMUs which nevertheless provide stronger
support for Al than H1. In most cases, strong support for H1 is accompanied by weak support for A1, and vice versa. We have commented on a few
cases which appear anomalous, owing to unusual combinations of circumstances (e.g. existing baseload generation that was new to the flexibility
market; or DSR that was not new to the flexibility market but where the participant was attracted by the specific conditions offered by the TA). The
qualitative analysis provides more in-depth analysis of the contexts and mechanisms associated with different outcomes.
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Figure A5.13 Case by case findings for hypothesis H1 and Al
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53% strengthens
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Very likely
Very likely
Very likely
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Very likely
Very likely
Very likely
Very likely
Very likely
Very likely
Very likely
Very likely
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98% strengthens
98% strengthens
98% strengthens
98% strengthens
99% strengthens
76% little or no change
59% weakens
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6% weakens
98% strengthens
59% weakens
59% weakens
59% weakens
59% weakens
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6% weakens
6% weakens
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Very likely

Neither likely nor unlikely
Neither likely nor unlikely
Neither likely nor unlikely
Very likely

Very likely

Very likely

Very likely

Very likely

Very likely

Likely

Neither likely nor unlikely
Very unlikely

Very unlikely

Very unlikely

Very unlikely

Very unlikely

Very likely

Neither likely nor unlikely
Neither likely nor unlikely
Neither likely nor unlikely
Neither likely nor unlikely
Neither likely nor unlikely
Neither likely nor unlikely
Very unlikely

Very unlikely

Very unlikely

Neither likely nor unlikely

Al
H1 prior|H1 Change in H1 prior Change in Al
Type of CMU (30%) |post |prob H1 likelihood (70%) |A1l post|prob Al likelihood Commentary

Existing Generating CMU 1% weakens Very unlikely 98% strengthens Very likely
Existing Generating CMU 3% weakens Very unlikely 100% strengthens Very likely
Existing Generating CMU 3% weakens Very unlikely 98% strengthens Very likely
Existing Generating CMU 3% weakens Very unlikely 98% strengthens Very likely
Existing Generating CMU 3% weakens Very unlikely 98% strengthens Very likely
Existing Generating CMU 3% weakens Very unlikely 100% strengthens Very likely
New Build Generating CMU 5% weakens Very unlikely 98% strengthens Very likely
Existing Generating CMU 6% weakens Very unlikely 100% strengthens Very likely
Existing Generating CMU 6% weakens Very unlikely 100% strengthens Very likely
Existing Generating CMU 6% weakens Very unlikely 100% strengthens Very likely
Existing Generating CMU 11% weakens Very unlikely 98% strengthens Very likely
Existing Generating CMU 11% weakens Very unlikely 98% strengthens Very likely
Unproven DSR CMU 11% weakens Very unlikely 92% strengthens Very likely
New Build Generating CMU 22% little or no change Unlikely 95% strengthens Very likely
Existing Generating CMU 22% little or no change Unlikely 100% strengthens Very likely
Existing Generating CMU 22% little or no change Unlikely 100% strengthens Very likely

Unproven DSR CMU 34% little or no change Unlikely 59% weakens Neither likely nor unlikely

Unproven DSR CMU 34% little or no change Unlikely 59% weakens Neither likely nor unlikely

Baseload generation, new to flexibility, wanted 1 year ahead revenue
Baseload generation, new to flexibility, wanted 1 year ahead revenuse

Existing DSR capacity but helped into CM by TA conditions.
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Summary of findings for hypothesis 2

The contribution tracing in Phase 2 provides quite strong support for attribution hypothesis 2 and mixed support for the competing alternative
hypothesis. The probability of H2 being true was strengthened in all but a few cases. This is consistent with strong support for H2 in the Phase 1
research. Interpretation of evidence about the competitiveness of the main CM was complicated by a number of other factors. For example, some
respondents only responded in terms of the influence of the 2" TA, in spite of prompting by the interviewer; we did not have access to exit price data
for any auction apart from the 1% TA; no interviewees volunteered information on their exit prices in later auctions in response to questions about
competitiveness; and some interpreted the question as being about the outturn of the other auction (e.g. the overall clearing price, which was
influenced by many non-TA factors) rather than about DSR participant volumes and bid prices in these other auctions.

For this hypothesis, we analysed evidence at organizational level. The figures below present the ‘count’ of TA participants for which evidence seemed
to provide different levels of support for the competing hypotheses. Most of the cases showed that H2 was ‘likely’ or ‘very likely’ to be true for this
participant. But some cases showed support for A2 as well: there was an even split between those cases showing strong support for A2 and this
hypothesis as ‘neither likely nor unlikely'.

Figure A5.14 Estimated number of TA participants providing different levels of support for H2 and A2

H2: TA will make CM more competitive

Posterior probability of H2 Count of Cases

Very likely 11
Likely 7
Unlikely 1
Very unlikely 1
Neither likely nor unlikely 3
Grand Total 23
Very likely 12
Likely 0
Neither likely nor unlikely 11
Unlikely 0
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Very unlikely 0

Grand Total 23

Further detail of the outcomes across all the TA participants are provided below, in anonymous format. The cases at the top of the table offer low
support for H2, while those at the bottom of the table offer strong support for H2. Nearly all the cases show that the evidence strengthens the estimated
probability of H2 being true. Support for A2 is more mixed, with some strengthening of support but some cases largely unchanged. There appears to
be no particular pattern between aggregators and direct participants. In most cases, strong support for H2 is accompanied by weak support for A2, and
vice versa. But we have commented on a few cases which appear anomalous, offering support for both or neither hypothesis. Those that support both
H2 and A2 are cases where there is evidence that the participant has gained learning from their TA experience, but little evidence that this will actually
affect the competitiveness of their offer in the main CM. Those that support neither H2 nor A2 are cases in which the participant has some reservations
about bidding into the main CM in future, in some cases based on problems encountered during the TA. The qualitative analysis provides more in-
depth analysis of the contexts and mechanisms associated with different outcomes.
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Figure A5.15 Case by case findings for hypothesis H2 and A2

Makes CM more competitive

Participants would have bid into future CM at similar prices anyway.

60% 40% Commentary
Category H2 prior H2 post H2 change H2 likelihood A2 prior A2 post A2 change A2 likelihood
Aggregator 13% weakens Very unlikely 100% strengthens Very likely
Aggregator 33% weakens Unlikely 41% little or no change Neither likely nor unlikely |Negative view of CM following TA experience
Direct 40% weakens Neither likely nor unlikelyf 41% little or no change Neither likely nor unlikely |Negative view of CM (limited evidence)
Direct 44% weakens Neither likely nor unlikely 41% little or no change Neither likely nor unlikely |Cautious about bidding into main CM
Aggregator 57% little or no change Neither likely nor unlikely 93% strengthens Very likely
Direct 67% little or no change Likely 96% strengthens Very likely
Direct 75% strengthens Likely 92% strengthens Very likely
Aggregator 75% strengthens Likely 41% little or no change Neither likely nor unlikely
Aggregator 75% strengthens Likely 92% strengthens Very likely
Aggregator 75% strengthens Likely 100% strengthens Very likely
Aggregator 75% strengthens Likely 92% strengthens Very likely
Aggregator 75% strengthens Likely 41% little or no change Neither likely nor unlikely
Direct 89% strengthens Very likely 84% strengthens Very likely little evidence on A2; evidence for test A2c only
Direct 90% strengthens Very likely 41% little or no change Neither likely nor unlikely
Aggregator 92% strengthens Very likely 41% little or no change Neither likely nor unlikely
Aggregator 92% strengthens Very likely 41% little or no change Neither likely nor unlikely
Direct 97% strengthens Very likely 41% little or no change Neither likely nor unlikely
Direct 97% strengthens Very likely 93% strengthens Very likely Learning from TA but it does not affect their offer.
Direct 97% strengthens Very likely 41% little or no change Neither likely nor unlikely
Direct 97% strengthens Very likely 100% strengthens Very likely Learning from TA but it does not affect their offer.
Aggregator 97% strengthens Very likely 41% little or no change Neither likely nor unlikely
Aggregator 97% strengthens Very likely 100% strengthens Very likely Learning from TA but see alternatives to CM.
Aggregator 97% strengthens Very likely 93% strengthens Very likely Learning from TA but it does not affect their offer.
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Summary of findings for hypothesis 3
The contribution tracing findings for hypothesis 3 are more difficult to interpret. Overall, there is weak support for both hypotheses, although support for

H3 is slightly stronger than for its alternative A3. But quite a few cases offer strong support or weak support for both the attribution hypothesis and its
alternative.

As for hypothesis 2, we analysed evidence for H3 and its alternative A3 at organisational level. There are fewer cases because we screened out
organisations which had no interest in turn-down DSR at all (e.g. because their business was solely generation). The figures below present the ‘count’
of TA participants for which evidence seemed to provide different levels of support for the competing hypotheses. Evidence for H3 was mixed: a few
cases showed that H3 was very likely, but more showed that it was very unlikely. But evidence for A3 was rather weaker, with most cases showing this
was neither likely nor unlikely, or very unlikely.

Figure A5.16 Estimated number of TA participants providing different levels of support for H3 and A3

H3: 1st TA supports growth in turn-down DSR
Very likely

Likely

Neither likely nor unlikely

Unlikely

0o O B = U

Very unlikely

Grand Total 15

Posterior probability of A3 Count of Cases

Very likely
Likely

2
0
Neither likely nor unlikely 8
Unlikely 1

4

Very unlikely

Grand Total 15
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Further detail of the outcomes across all the TA participants are provided below, in anonymous format. The cases at the top of the table offer low
support for H3, while those at the bottom of the table offer strong support for H3. Slightly under half of the cases showed strengthened support for H3,
while just over half showed weakened support for this hypothesis. Of those showing little support for H3, only two show A3 as very likely while most
show A3 as neither likely nor unlikely. The evidence indicates that the latter group consists of organisations already committed to providing turn-down
DSR, for whom the 1* TA did not influence their commitment, but who think that turn-down DSR still has difficulty competing with generation in the
Capacity Market. The level of support for A3 was weak except in two cases. The qualitative analysis presented in the main report provides more in-
depth analysis of the contexts and mechanisms associated with different outcomes.

Figure A5.17 Case by case findings for hypothesis H3 and A3

TA supports growth in turn-down DSR.

Turn-down DSR seen as a long-term opportunity, even if not
currently cost-effective, and TA not needed to encourage this.

55% 45% Commentary
Category H3 prior H3 post H3 change H3 likehihood A3 prior A3 post A3 change A3 likelihood
Aggregator 11% weakens Very unlikely 8% weakens Very unlikely Cautious about turn-down generally, particularly in CM
Aggregator 11% weakens Very unlikely 99% strengthens Very likely
Aggregator 11% weakens Very unlikely 56% strengthens Neither likely nor unlikely |Cautious about turn-down generally, particularly in CM
Direct 16% weakens Very unlikely 56% strengthens Neither likely nor unlikely [Active in turn-down, but cautious about size of market.
Aggregator 16% weakens Very unlikely 56% strengthens Neither likely nor unlikely |Already committed to turn-down; it needs more support
Aggregator 16% weakens Very unlikely 56% strengthens Neither likely nor unlikely |Already committed to turn-down; it needs more support
Aggregator 16% weakens Very unlikely 56% strengthens Neither likely nor unlikely |Already committed to turn-down; it needs more support
Aggregator 16% weakens Very unlikely 91% strengthens Very likely
Aggregator 54% little or no change Neither likely nor unlikely 27% weakens Unlikely
Direct 72% strengthens Likely 56% strengthens Neither likely nor unlikely
Aggregator 82% strengthens Very likely 8% weakens Very unlikely
Aggregator 83% strengthens Very likely 8% weakens Very unlikely
Aggregator 83% strengthens Very likely 43% little or no change Neither likely nor unlikely
Direct 98% strengthens Very likely 8% weakens Very unlikely
Aggregator 98% strengthens Very likely 43% little or no change Neither likely nor unlikely
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6. Sensitivity of results to probability assumptions and coding

Given the number of assumptions involved in these tests, we have checked the sensitivity of results to probability assumptions and coding decisions.
We have particularly focused on H3 and A3, because of the relevance of turn-down DSR to the second TA auction.

Sensitivity to slight variations in probability assumptions

We tested the impact on results of amending the prior probability of H3 from 55% to 60% (a variant suggested by the peer reviewer at the beginning of
Phase 2), with the prior probability amended for A3 amended to 40%. This had no impact on H3 results but slightly reduced support for A3. A larger
change in the prior probabilities would have had more of an impact, but are less realistic, given that the chosen probabilities reflect current
understanding and were peer reviewed. The slight change in some of the results justifies the percentage ranges used, rather than relying on point
estimates.

Figure A5.18 Sensitivity to prior probability for H3 and A3 —in favour of H3

H3: 1st TA supports growth in turn-down DSR

Posterior probability of H3 Basecase Sensitivity

Very likely 5 5
Likely 1 1
Neither likely nor unlikely 1 1
Unlikely 0 0
Very unlikely 8 8
Grand Total 15 15
Posterior probability of A3 Basecase Sensitivity

Very likely

Likely

Neither likely nor unlikely

= 00 O N
w oo o N

Unlikely
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Very unlikely 4 4

Grand Total 15 15

Similarly, we tested the impact on results of changing the Type 1 probability for test H3c from 0.01 to 0.1, and for test A3d from 0.05 to 0.1. The
rationale for amending these particular probabilities is that these probabilities were defined to two decimal places, rather than one, which may imply an
unrealistic level of accuracy. This influenced the results slightly, reduced the likelihood of H3 and also slightly reduced the likelihood of A3, but did not
change the overall picture. It is possible that a larger change in these probabilities, or changes in the probabilities for other tests, might have had more
impact.

Figure A5.19 Sensitivity to probabilities for evidence tests H3c and A3d

H3: 1st TA supports growth in turn-down DSR

Posterior probability of H3 Basecase Sensitivity

Very likely 5 3
Likely 1 1
Neither likely nor unlikely 1 1
Unlikely 0 8
Very unlikely 8 2
Grand Total 15 15
Posterior probability of A3 Basecase Sensitivity

Very likely 2 2
Likely 0 0
Neither likely nor unlikely 8 6
Unlikely 1 3
Very unlikely 4 4
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Grand Total 15 15

Sensitivity to coding decisions
We tested the impact on results of amending coding decisions that we had identified as marginal. This involved changing three separate pieces of
evidence for H3 and four separate pieces of evidence for A3 (where a piece of evidence is one code for one evidence test). In the first sensitivity, we

coded all this marginal evidence in favour of H3 and against A3. This affected the high-level results of one case for H3 and three cases for A3, but did

not affect the overall shape of the results.

Figure A5.20 Marginal coding decisions in favour of H3 and against A3

H3: 1st TA supports growth in turn-down DSR

Posterior probability of H3 Basecase Sensitivity
Very likely 5 5
Likely 1 2
Neither likely nor unlikely 1 1
Unlikely 0 0
Very unlikely 8 7
Grand Total 15 15
Posterior probability of A3 Basecase Sensitivity
Very likely 2 2
Likely 0 0
Neither likely nor unlikely 8 5
Unlikely 1 1
Very unlikely 4 7
Grand Total 15 15
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In the second test, we coded these same marginal pieces of evidence in the opposite way: against H3 and in favour of A3. The high-level results for H3
were unchanged from the basecase, but this affected two cases for A3. Again, this did not have a significant effect on the overall results.

Figure A5.21 Marginal coding decisions against H3 and in favour of A3

H3: 1st TA supports growth in turn-down DSR

Posterior probability of H3 Basecase Sensitivity
Very likely 5 5
Likely 1 1
Neither likely nor unlikely 1 1
Unlikely 0 0
Very unlikely 8 8
Grand Total 15 15
Posterior probability of A3 Basecase Sensitivity
Very likely 2 3
Likely 0 0
Neither likely nor unlikely 8 8
Unlikely 1 1
Very unlikely 4 3
Grand Total 15 15

Sensitivity to likelihood bands

In our analysis, we chose to use likelihood bands of even width, on the grounds that this would avoid distorting the presentation of results. However,
we tested how different the high-level results would look if we changed the banding used to present results. As a sensitivity, we used the probability
bands suggested in Barbara Befani’'s CECAN paper (op cit) for the terms we used. These revised bands, which are based on the probability bands
used by the Intergovernmental Panel on Climate Change (IPCC), can be found on the right hand side of Figure A5.22, which compares the bands used
in sensitivity analysis with the bands used in the original analysis:
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Figure A5.22 Probability bands used in the original analysis and the sensitivity analysis

Probability bands used in sensitivity analysis (based on bands used
Probability bands used in original analysis (based on bands of equal | in Barbara Befani’s CECAN paper, which in turn are based on bands
width) used by the IPCC, but with bands for ‘Virtually certain’ and
‘Extremely unlikely’ omitted)
Very likely (posterior probability > 80%) Very likely (posterior probability > 90%)
Likely (posterior probability > 60% but <= 80%) Likely (posterior probability > 66% but <= 90%)
Neither likely nor unlikely (posterior probability > 40% but <= 60%) Neither likely nor unlikely (posterior probability > 33% but <= 66%)
Unlikely (posterior probability > 20% but <= 40%) Unlikely (posterior probability > 10% but <= 33%)
Very unlikely (posterior probability < 20%) Very unlikely (posterior probability < 10%)

We omitted the banding that CECAN recommend for ‘virtually certain’ (99-100%) and ‘extremely unlikely’ (0-1%), as this would have been less
comparable to the Phase 1 results. The revised banding allocates a broader range of probabilities to the central ‘neither likely nor unlikely’ band
compared to the used in the original analysis. Compared to the banding used elsewhere in this paper, CECAN recommends slightly broader bands for
‘likely’ and ‘unlikely’, and narrower bands for ‘very likely’ and ‘very unlikely’.

The effect of the revised banding was to reclassify three cases which had been ‘very likely’ to support H3 to be simply ‘likely’ to support H3. There was
no change in the high-level results for A3.
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Figure A5.23 Revised banding for ‘likelihood’ categories.

H3: 1st TA supports growth in turn-down DSR

Posterior probability of A3 Basecase
Very likely
Likely

2
0
Neither likely nor unlikely 8
Unlikely 1

4

Very unlikely

Sensitivity

A B 00 O N

Posterior probability of H3 Basecase Sensitivity
Very likely 5 2
Likely 1 4
Neither likely nor unlikely 1 1
Unlikely 0 0
Very unlikely 8 8
Grand Total 15 15

Conclusions from sensitivity tests

Grand Total 15

15

The overall results for H3 and A3 were fairly robust to the sensitivity tests applied here. This contrasts with the higher sensitivity found during Phase 1
contribution tracing as the sensitivity of results for a given hypothesis depends on the particular combination of evidence tests and evidence observed.

7. How the contribution tracing findings have been used

These results have been used on a case by case basis to support the formulation of context-mechanism-outcome configurations during the synthesis

process. The analysis presented here has been cross-checked against the qualitative analysis and coding decisions have been reviewed to ensure

consistency.

The contexts and reasoning mechanisms for TA participants, lying behind these outcome findings, are explored in more detail in the main report,

drawing on findings from qualitative research.
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Purpose

An email survey of all TA participants was undertaken in autumn 2016 to provide early findings for BEIS on
testing outcomes for the first TA. Early findings were used to inform policy development.

The aim was to fill gaps in information available from National Grid data on the final characteristics of
individual CMUs (e.g. size, technology used, % turndown vs back-up DSR in unproven DSR CMUs, costs
and revenue streams), to ask for feedback on participants’ experience of the metering assessment/testing
and DSR testing processes (to inform theory testing), and to ask for indications of their future plans for the
TA and other CM auctions (to help inform BEIS thinking on the design of the second TA auction). An email
survey was chosen because it was more cost-effective for collection of quantitative information than another
wave of in-depth interviews, and because it imposed less burden on respondents.

The survey design was informed by a series of scoping interviews to explore the issues involved in TA
testing and delivery. Five semi-structured scoping interviews were conducted with representatives from key
organisations involved in overseeing, delivering and regulating the TA: BEIS, National Grid, Ofgem, Elexon
and Electricity Market Reform Settlements Limited (EMRS). All but one of these took place in August and
early September 2016. The scoping interview with National Grid took place at the beginning of November
2016 owing to staff capacity constraints.

Email survey

An email survey was sent out to all 24 organisations that held capacity agreements in August 2016. The
‘relationship managerzz’ for each participant sent out and chased responses to this email survey, as we
believed this would produce a better response than the chasing being done by an administrator. The invites
were sent to the contacts interviewed in Phase 1 of the evaluation. The survey invitations were sent out in
the week commencing 26" August 2016. The deadline for responses was 15" September 2016. The survey
included:

e Nine questions (closed and short open-ended questions) about participants’ experiences of the TA
following the auction (covering metering and DSR testing, reasons for CMUs dropping out of the TA,
and levels of preparedness for the delivery period).

%2 The relationship manager for a TA participant is the social researcher who led the Phase 1 interview with
this organisation and who will build up a rapport with them during successive Phases.
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e Arequest for data on each of the participating CMUs (e.g. in relation to the type of DSR or
generation involved, existing revenues received for this DSR or generation, etc.).

e Arequest for information about the clients involved in aggregators’ Unproven DSR CMUSs, to help
identify clients for interview in spring 2016.

e A question about the organisations’ plans for taking forward its capacity in the future.

A copy of the email survey is presented in Appendix 8.

Email survey findings

Responses were received from 17 of the 24 TA participants®®. This included responses from ten of the 13
aggregators and seven of the 11 direct participants. It also included responses from all three of the
organisations who exited the TA after their CMUs received termination notices. Responses varied in depth.
Some respondents provided relatively detailed responses, whilst others were very limited. The email survey
findings provided useful insights for BEIS, to inform their response to the CM consultation in autumn 2016.
However, the email survey findings have generally been superseded and amplified by subsequent in-depth
interviews with TA participants in Spring 2017, as explained in Appendix 7, except in occurrences where full
interviews could not be undertaken, in which case the email survey responses were used.

23 Efforts were made to boost response rates. The initial invite was signed by BEIS, to help increase buy-in
and the email survey was designed to be short to complete. The survey questions were contained in a
word-processed attachment to the email, so that respondents could see all the questions clearly and
collate their responses rather than having to enter all the data at one sitting. Contact with the TA
participants’ was carried out by their ‘relationship managers’, to build on the relationships established
during the Phase 1 research. TA participants not responding to our initial requests to complete the
survey were chased by email and telephone several times.

75



Appendix 7. Methodology for in-depth interviews with TA participants and aggregator
clients in spring 2017

Appendix 7. Methodology for in-depth
Interviews with TA participants and
aggregator clients in spring 2017

Introduction

In-depth interviews were conducted during April and May 2017 with representatives of nearly all TA
participants and with a sample of aggregator clients. Sampling is explained further below.

For TA participants, these Phase 2 interviews extended the information already gathered through Phase 1
interviews (undertaken in March/April 2016) and through the Phase 2 email survey in September 2016.

For aggregator clients, the Phase 2 interviews represented our first source of in-depth insights into the
involvement of these organisations in the TA.

Sampling and recruitment

A summary of the sampling strategy is presented in Table A7.1.

The research involved in-depth telephone interviews with representatives of 19 of the 24 organisations
that obtained capacity agreements in the first TA auction, together with more limited email or partial
responses from a further four organisations. For TA participant organisations, the interviews were
generally undertaken with the person primarily responsible for implementation of TA requirements in each
organisation (this was generally the contact at the organisation who was involved in Phase 1 research). In
total, we obtained some form of response from 23 out of 24 TA participant organisations during Phase 2,
adding to the findings already collected from a census of participants in Phase 1 of the evaluation. Only
one TA participant organisation, an aggregator, did not provide a response to the Phase 2 qualitative
research questions, despite extensive attempts to contact them.

Out of the 23 interviews undertaken with TA participants, three were ‘exit interviews’ involving
organisations that had received capacity agreements in the first TA auction but had subsequently dropped
out and had no capacity going forward to delivery. These took place in October and November 2016. The
remainder were undertaken at the end of the 2016/17 winter period, in April and May 2017, to allow
coverage of delivery issues arising during the winter period (the period in which Capacity Market stress
events are most likely to happen). In some cases, the TA participants going forward to delivery had
reduced capacity or fewer Capacity Market Units (CMUs) compared to the capacity for which they
obtained agreements following the auction, so the reasons for this were probed during the interviews.

Alongside these interviews with TA participants, we undertook in-depth telephone interviews with
representatives of seven clients of aggregators that obtained capacity agreements in the first TA auction,
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from a pool of 12 such clients. The client organisations were identified by current TA aggregators, in
response to a data request from the evaluation team?*. Other methods of identifying client organisations,
via National Grid scheme data or via the DSR working group of the Power Responsive campaign, were
unsuccessful®®. Four interviews with aggregator clients had previously been conducted during March and
April 2016 as part of Phase 1 of the evaluation, identified via aggregator websites and pre-qualification
data for the first TA. Taken together, we have now interviewed 11 aggregator clients, covering six of the
13 aggregators26 that obtained capacity agreements in the first TA auction. These clients came from the
following sectors:

e NHS trusts

e Universities

e Energy-intensive industry

e Other manufacturing industry
e Water companies

The limitations of sampling for aggregator clients are discussed in the limitations section further below.

4 Only 3 aggregators shared details of their clients with us. Others were reluctant to share these details
owing to confidentiality concerns or concern about the research burden on their clients.

%% National Grid do not hold information on the identity of organisations participating in aggregator CMUs,
although they do hold MPAN numbers for all sites in the TA. Matching MPAN numbers to organisation
identities would be a major task which has not been attempted during Phase 2. A request for
volunteers from the DSR working group of the Power Responsive campaign generated one offer from
an organisation who is participating in the 2" TA, but not the first TA, who will be included in the
sample for client research during later phases of the evaluation.

% The 13 aggregators comprise the 9 aggregators identified as such by National Grid, together with 4 further
aggregators or potential aggregators identified on the basis of Phase 1 evaluation evidence.
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Table A7.1 Summary of sample for Phase 2 qualitative research

Email/ Total Response
Target Number of  short call responses rate (% of
Sampling number of  interviews = response (% of sample)
Sample group Population strategy interviews  completed target)
TA participants
Direct
participants
(proceeded to
delivery) 9 Census (9) 9 6 3 9 (100%) 100%
Direct
participants
(exited TA prior to
delivery) 1 Census (1) 1 1 n/a 1 (100%) 100%
Aggregator
participants
(proceeded to 27
delivery) 11 | Census (11) 11 9 1| 10 (91%) 91%
Aggregator
participants
(exited TA prior to
delivery) 2 Census (2) 2 2 n/a 2 (100%) 100%
24
Total (excluding 30 30
participants clients) 36 34 26 4 (88%) (83%)
Clients of TA aggregators
Clients
identified via
aggregators;
purposively
Not known sampled to
- possibly in provide mix
the range of sectors/ 58%
Clients of TA 50-100 | aggregators
aggregators clients (12) 10 7 0 7 (70%)

Interview approach

For TA participant organisations, the interviews were generally undertaken with the person primarily
responsible for the implementation of TA requirements in each organisation (this was generally the contact
at the organisation who was involved in Phase 1 research). Respondents were encouraged to involve
other individuals in their organisation if needed, to cover the range of topics under discussion. A few of the

" The non-respondent was identified as a direct participant by National Grid but, on the basis of Phase 1
evaluation evidence, we have categorised them as a potential aggregator.
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interviews involved conference calls with more than one respondent in the organisation (e.g. the person
responsible for the commercial side of the TA together with someone more involved in implementation of
metering requirements). A few others involved follow-up responses by email on more technical points.

For aggregator client organisations, we interviewed the key contact provided by that client’s aggregator.
Again, this was generally the person responsible for liaising with the aggregator and coordinating delivery
of the organisation’s TA obligations, including both testing and delivery.

Interview length depended on the number of topics relevant to a particular interviewee. The longest
interviews (up to 2 hours) were with aggregators providing unproven DSR or from a varied portfolio of
clients and a large number of sites, while the shortest (up to 30 minutes) were with aggregator clients or
direct participants providing capacity from existing generation on a single site.

The interviews revisited the topics covered in Phase 1 research to fill gaps and take account of any
changes, and also covered new topics relating to testing and fulfilment of obligations. The realist theory
was not explicitly discussed with respondents, but interviewers were briefed on the theory and encouraged
to probe as required to test the theoretical framework for their interviewees. This was due to the large
number of topics to be covered in the interviews, to meet the data requirements of supply curve analysis
and contribution tracing.

The broad topics covered in the TA participant interviews are listed below. They were designed to help
test the initial theoretical framework (see Appendix 2). Topics were omitted where irrelevant to a particular
interviewee (e.g. CMU details were not discussed where CMU composition and capacity were fully known
at the time of Phase 1 research and had not changed; DSR testing did not need to be discussed for
existing generation CMUs; and metering tests details were only discussed for those using metering
options that required testing).

1. Revisiting organisational contexts: understanding whether anything important has changed for
the organisation since the Phase 1 interview.

2. Capacity Market Unit (CMU) changes: understanding why CMUs were terminated or had their
capacity reduced [only applied to organisations that had CMUs terminated or CMUs with reduced
capacity].

3. CMU composition and capacity: gaining additional detail on the composition and capacity of
CMUs, and costs relating to making this capacity available to the TA.

4. Metering assessment and test process: understanding of organisational experiences of the
metering assessment and (where applicable) test requirements28 and the costs of meeting these
requirements.

5. DSR test process: understanding of organisational experiences of the DSR test requirements29
(where applicable) and the costs of meeting these requirements.

8 While all participants had to complete a metering assessment, only sites using ‘bespoke metering’ and
‘balancing services metering’ had to undertake metering tests. Sites using supplier settlement
metering were exempt from metering tests.
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6. Experience of Satisfactory Performance Days: understand the organisation’s approach to, and
experiences of, demonstrating Satisfactory Performance Days, and the costs of meeting these
requirements.

7. Fulfilment: delivery choices during Capacity Market Notice periods: understand the
organisation’s approach and response to Capacity Market Notices and potential system stress
events, and — where possible — the cost of delivering in response to a CMN.

8. Views towards the future: understanding the organisation’s attitude to, and plans for, providing
capacity in the future, and the influence of their participation in the first TA on this.

For aggregator clients, we did not ask about CMU changes and composition, since these were not
relevant at client level. In place of topics (2) and (3), we asked about the nature of the capacity they
provide for the TA and their rationale for participating in the TA via an aggregator.

A master topic guide is provided in Appendix 8. The topic guide was designed to test the realist
Theoretical Framework, as detailed in Appendix 2. As far as possible within an interview of reasonable
length, the topic guide was designed to explore not only what happened, but why and how, including the
respondent’s reasoning and the factors affecting this reasoning. The realist theory was not explicitly
discussed with respondents, but interviewers were briefed on the theory and encouraged to probe as
required to test the theoretical framework for their interviewees. In future phases of the evaluation, we will
aim to focus the interviews on key aspects of theory that require testing and refining, to allow more time for
explicit discussion of theory.

The interviews were undertaken by social researchers from CAG Consultants and Databuild. For almost
all TA participants, Phase 2 interviews were undertaken by the same researcher who led the Phase 1
interview, to maximise in-depth understanding of the organisation’s situation. In all cases, researchers
reviewed existing information on the participant before the interview. This comprised information gathered
through Phase 1 interviews, email responses provided to the email survey earlier in Phase 2 (where
available), and publicly available information on their participation in the first and second TA and other
Capacity Market auctions.

All interviews were recorded and transcribed, except in a couple of cases where the interview was a
follow-up to earlier conversations and was very short. Interview findings were written-up in spreadsheet
grids prepared by the interviewers. The transcribed recordings were used to finalise the write-ups and to
add direct quotes to the write-up spreadsheets.

Analysis approach

We used spreadsheets to code the Phase 2 interview responses against contexts, mechanisms and
outcomes in the Theoretical Framework, and to capture additional contexts, mechanisms and outcomes
that were supported by the interview evidence but not yet captured by the theory. We analysed the extent
of support for different CMOs in the framework and for potential refined or new CMOs. The coding was

% DSR tests only needed to be completed by unproven DSR CMUs, not existing generation CMUs. There
were no proven DSR CMUs in the first TA scheme.
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undertaken by two researchers and was cross-checked against findings from other workstreams (e.g. the
contribution tracing workstream and the review of final capacity).

Realist analysis during Phase 2 also drew on qualitative evidence from Phase 1. This varied according to
the relevance of Phase 1 to the topic in question:

e For the ‘testing’ aspects of delivery theory (equivalent to Step 4 in the Phase 1 theoretical
framework), the coding and analysis was based on Phase 2 interview data and email survey data,
combined with information from National Grid and the Capacity Market Register on testing
outcomes.

o For fulfilment’ aspects of delivery theory (equivalent to Step 5 in the Phase 1 theoretical
framework), the coding and analysis was based primarily on reported responses to Capacity
Market Notices in Phase 2 interview data. National Grid have no hard data on fulfiiment of TA
obligations as no stress event occurred in the 2016/17 delivery year.

e For the overarching ‘participation theory’ and ‘non-participation theory’ (covering Steps 1-5 of the
Phase 1 theoretical framework), the coding and analysis drew on Phase 1 in-depth interviews, the
Phase 2 email survey and Phase 2 in-depth interviews.

e For the additionality theory relating to the TA's three objectives, the coding and analysis presented
here drew on Phase 2 evidence, supplemented by existing evidence from Phase 1 where
appropriate. Findings were cross-checked on a case by case basis with findings from contribution
tracing, and adjustments made where appropriate to provide a fuller assessment based on all
available evidence.

The process for testing theory against evidence for each case is described further in Appendix 4 on
Generative Causation Approaches, and is summarised in Figure A4.1.

Limitations

Key limitations of the qualitative research are that:

e Respondent fatigue meant that a few TA participants submitted only partial responses to key
guestions by email, which did not allow full probing of their reasoning as required to test realist
theory. One TA participant did not respond at all. Most of those giving limited or no answers were
direct participants offering existing generation, which were lower priority in terms of testing the
Theoretical Framework. Those giving limited feedback tended to be those with least capacity to
engage with the TA (e.g. where a single individual within an organisation was dealing with TA
requirements, as part of a wider role). However one was a potential aggregator that — during
Phase 1 — had expressed interest in potentially aggregating existing generation owned by clients.
Given BEIS’s patrticular interest in the impact of the TA in encouraging DSR, and particularly turn-
down DSR, we do not feel that these gaps in evidence on existing generation pose a major
limitation.

e The aggregator client sample was limited, owing to the reluctance of many aggregators to identify
their clients to the evaluation team. There is a risk of bias in that the aggregators choosing to put
forward their clients may have had particularly positive or negative experiences of the TA.
However, when combined with the Phase 1 sample, we now have 11 interviews, giving reasonable
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coverage of sectors and some representation across six of the 13 aggregators and potential
aggregators. Our plans for Phases 3 and 4 will include proposals on how to improve the sampling
of aggregator clients.

e A further limitation on these findings is that there was a tension between taking a fully realist
approach to the interviews (i.e. testing theory explicitly, and probing the rationale and factors
underlying an organisation’s choices) and keeping interviews to a reasonable length. Interviews
with some aggregators extended to 2 hours, which is well beyond the normal limit of 45-50
minutes for telephone interviews. We will address this during Phases 3 and 4 by focusing
interviews on key gaps in our understanding of theory, using a combination of email responses
and telephone interviews.
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Appendix 8. Research instruments for the
email survey and in-depth interviews

This appendix presents the email survey administered to TA participants in autumn 2016 and the master
topic guide that was used for in-depth interviews in spring 2017. The guide was tailored for particular
interviewees (e.g. the DSR testing topic was only covered for interviewees with at least one DSR CMU). The
instruments presented here are:

e The email survey

Invitation email for in-depth interview

Pre-interview preparation

Introductory script

The master topic guide for in-depth interviews

A slightly different topic guide was used for organisations exiting the TA, focusing on experiences of the TA
testing process and reasons for leaving rather than on delivery issues.
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Email survey
Evaluation of the Transitional Arrangements, Phase 2: survey of all participants

This survey is for all organisations that were successful at auction. The results of the research will be used by BEIS to inform decisions regarding the next
Transitional Arrangements auction and the future participation of demand-side response and small-scale generation in the Capacity Market. So this is an

opportunity for your organisation to feed into BEIS’ decision making.

Please note that we are also planning to conduct follow-up telephone interviews with all TA participants, which provide you with an opportunity to give
more in-depth feedback about your experiences to date, what worked well, challenges faced and what can be improved.

Any findings from the survey used in the research will be anonymised; 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.

The survey deadline is 15" September 2015.

Your name

Organisation name
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A. Experiences of the TA post-auction
We would like you to provide us with some brief feedback on your experiences of the TA since we interviewed you last. Note that there will be an

opportunity to discuss these experiences in more depth through a follow-up telephone interview later on in the research.

1. How straightforward did your organisation find the metering assessment and/or test process?
1 = not at all straightforward, and 5 = very straightforward
Highlight or embolden one number only.

1 2 3 4 5 not applicable

2. What worked well about the metering assessment and/or test process?
Briefly list up to three key elements that worked well

Q

3. What challenges did you face in undertaking the metering assessment and/or test process?
Briefly list up to three key challenges you faced
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4. How straightforward did your organisation find the DSR test process?
1 = not at all straightforward, and 5 = very straightforward
Highlight or embolden one number only.

1 2 3 4

5. What worked well about the DSR test process?
Briefly list up to three key elements that worked well

not applicable

6. What challenges did you face in undertaking the DSR test process?
Briefly list up to three key challenges you faced

Q
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7. If some or all of your CMUs are not going forward to delivery, can you briefly explain why this is?

8. For CMUs going forward to delivery, do you anticipate any issues associated with a stress event warning, delivering your load following obligation or
any other aspect of delivery? If yes, please briefly list the key issues.

9. For CMUs going forward to delivery, how prepared do you feel for undertaking the satisfactory performance days?
1 = not very prepared, and 5 = very prepared
Highlight or embolden one number only.

1 2 3 4 5
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B. CMU data

10. We have replicated CMU data that you have previously provided below. If there are any changes or additional information, please could you indicate

what these are?

Where CMUs have exited the TA, we are still interested in data, especially if it is relevant to your leaving.

We are particularly interested in the opportunity costs and benefits of load reduction / shifting, where we have very little data to-date. We very much

appreciate your time in looking at this, as it will help to improve our estimates of the costs of TA participation and any cost barriers and incentives for

doing so.

Previous answer

Changes / Additional information

Number of sites per CMU

[interviewer to insert from previous interview write-
ups]

What assumptions have you made about
how often and how long your clients will
be able to respond to a stress event?

Can you talk us through any equipment
your clients have installed (or will need to
install) to facilitate participation in the
Transitional Arrangements?

For Unproven DSR CMUs

Status of CMUs (i.e. kWs secured)

Customer’s description (i.e. industrial
sector, public sector, office etc.)

Percentage (of total kW) back-up
generation versus load reduction

Details of any back-up generation (fuel,
technology, main purpose, usual running
hours etc.)

Details of load reduction (what is being
interrupted, how is it being interrupted, is
it a permanent load reduction or load
shifting, what are the OPPORTUNITY
COSTS and BENEFITS?

If load shifting, from when to when?

Have clients incurred any capital and
operational expenditure attributable to
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TA?

What revenues to your clients receive
from CMUs (in addition to TA?)

For existing generation CMUs

What type of generation is involved?

Details of costs and revenues for the
CMU.

Annual running hours and if you expect
this to change in the future

For this year, can you provide an
approximate breakdown of running hours
for each of wholesale market; ancillary
services, triad, DNO red zone and other.
Do you expect this to change in the
future?
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Invitation email for in-depth interview

Dear XxXxxxXx,

You have previously participated in our research for the evaluation of the first round of the Transitional Arrangements. So far our research has focused
on the application, auction and testing processes of the first Transitional Arrangements. We are now undertaking a round of more in-depth research
with survey participants about testing, delivery and future plans, and as such would like to request your participation in a telephone interview.

The interview will be an opportunity to discuss in more depth the issues you raised in your email survey response, and explore more broadly your
experiences of the first Transitional Arrangements, including the final composition of your CMU(s), your experience of metering assessment and DSR
testing processes, any response you made to the Capacity Market Notices in the autumn, how your organisation made decisions about the TA (both
strategic and operational) and how you view the future regarding DSR, embedded generation, the Capacity Market and flexibility services more
generally.

We are conducting these interviews between 3rd and 28" April and we anticipate that the interview will take [no longer than an hour/about 90 minutes].
[Please let us know whether you would prefer to cover the issues in one call, or two separate calls]. We would welcome the involvement of more than
one representative from your organisation in the interview, to provide both a strategic and an operational perspective.

| am available from [times]. | would be grateful if you could suggest a convenient time or times for the interview.

We would really value your input into this research. In this second phase of the evaluation, we are conducting telephone interviews with all
organisations that are contracted for the 2016-17 delivery period. The results of this research will be used by BEIS to inform decisions regarding the
second Transitional Arrangements testing and delivery processes, as well as the future participation of demand-side response and small-scale

generation in the Capacity Market. So this is an opportunity for your organisation to feed into BEIS’ decision-making.

Any findings from the interviews used in the research will be anonymised; 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.

If you have any specific questions about the interview or the research evaluation more broadly, please do contact me on [insert email address and
contact telephone number].

Kind regards

[insert interviewer name]
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Pre-interview preparation

Interviewer to:
e Review the Phase 1 qualitative interview notes and CMU details
e Review the email survey response
e Project analyst to add specific questions/probes about gaps in CMU information, where required, for each participant

e Read through the ‘points to probe’ document, which highlights specific issues we’d like to follow-up on from the phase 1 interview and email
survey response

Introductory script

Good morning/afternoon. My name is [XXXX] and | am calling from [CAG Consultants or Databuild] on behalf of the Department for Business, Energy
and Industrial Strategy. Thank you for making the time to talk to me today.

As | explained when arranging the interview, we are currently carrying out the second phase of our evaluation of the first Transitional Arrangements
auction. As such, this interview will build on the interview we did with [you/your organisation] in Spring 2016, and the email survey we undertook in
September 2016.
This current round of in-depth interviews is with organisations who are participating in the first delivery year of Transitional Arrangements.
The results will be used by BEIS to inform future Government policy in relation to the future of DSR and small-scale generation in the Capacity Market
(and particularly the second Transitional Arrangements auction and delivery), so this is an opportunity for your organisation to feed into that decision
making process.
Before | begin with the questions, there are a few important points to note:

e We are interested in your organisation’s views in relation to the questions we cover and so it would be helpful if you could highlight where you

are answering questions from a personal viewpoint only.
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e We would like you to be as open and honest as possible during the interview. This will help improve our understanding of the first Transitional
Arrangements. Neither you nor your organisation will be identifiable in our report to BEIS, unless otherwise agreed with you. We will ensure
any data used from the interview is anonymised before publication. We will keep any information that you share with us confidential and store it
securely, in accordance with the Data Protection Act.

Before we begin, are you happy for me to record this interview? The interview recording will only be used by the research consortium and will not be
shared by the consortium without your prior consent; BEIS will not have access to the interview recording or transcript.
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Phase 2 master topic guide — TA 2016-17 delivery year participants

Main question

Probes, sub-questions and guidance

Revisiting 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.

Only if interviewing a
different person than last
time

Can you please briefly explain your
role in the organisation?

Where do you sit within the organisation?

How much influence would you say you have in relation to (a) strategic
decision-making (for example in relation to decisions about whether to
continue to participate in the Transitional Arrangements) and (b) the
operational side of the TA (e.g. meeting meter-testing and DRS-testing
requirements)?

Interviewer to refer back to
the interviewee’s
responses from Phase 1
interview on
Organisational Contexts

Has there been any significant change
to your overall business situation since
last year that has affected your
approach or ability to provide flexible
capacity? Is so, please explain why?

For example, has your organisation merged, has its business situation
changed significantly, or have there been personnel changes?

If so, what difference has this made to your attitude and ability to provide
flexible capacity, and why?

CMU changes: drop-outs and capacity reductions

Only for organisations who had CMUs terminated or who had CMUs whose capacity was reduced

A number of organisations participating in the TA had CMUs which were terminated or whose capacity were reduced. If either or both of these apply
to your interviewee, these questions seek to explore the reasons and contexts behind why this happened

We want to explore the exit theory for those CMUs that left the TA.

Only for organisations who
had CMU(s) that were
given termination notice(s)
for reasons beyond their
control (e.g. failing tests
etc. despite trying to
complete them - as

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?

Why did some of your CMUs pass and

93




Appendix 8. Research instruments for the email survey and in-depth interviews

opposed to choosing to
withdraw one or more
CMUs, see next question)

others fail? What was different about
the CMUs that passed?

If they actively decided to
withdraw their CMU(s)
from the TA (rather than
being terminated — e.g. for
failing test)

Can you explain the reasons why you
decided to withdraw that/those
CMU(s)?

Why did you retain some CMUs in the
TA but withdraw others? What was
different about the CMUs that you
retained in the TA?

Only for organisations who
had CMU(s) whose
capacity was/were
reduced

We understand that the capacity for [x]
of your CMUs was reduced prior to the
delivery year commencing.

Can you please explain the reasons for
this.

If not all CMUs were reduced:

What were the differences between

CMUs that were reduced and CMUs
that were not?

All

During the research in spring 2016, you
said that your rationale for taking part
in the TA was [summarise from Phase
1 interview].. Has this rationale
changed since, and if so how/why?

Can you explain any changes in the situation that made continued
participation in the first TA unattractive, for some of your CMUs? (e.g. were
costs/benefits/risks different from your expectations)

Can you explain any change in your overall rationale for participating in the
first TA scheme? (e.g. new strategies/perspectives)

CMU composition and capacity

We want to gain some additional detail on CMU composition and capacity. Find answers for each CMU the interviewee has (including any that exited
the TA prior to the delivery period. It may be helpful to resend them their email survey responses beforehand, which include a summary of CMU and
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cost data previously provided, with a column for any changes.

For aggregators only

Can you explain how you went about
the process of signing up, contracting
and managing your clients for the TA?
Did you incur any costs in signing up
and contracting clients for the 1% TA? If
S0, can you give an indication of the
costs typically incurred in signing up a
new client?

What types of clients/sites made good
prospects for the TA, and why?

What went well? What worked well in attracting clients to the TA? Why?
What were the challenges? Why?

Costs would include the aggregator’s time inputs. The costs might include
time spent marketing the TA (or wider flexibility/energy services) to
organisations which did not actually sign-up.

Roughly what proportion of the clients’ capacity you lined up were (a) your
existing clients (b) new to your company and (c) new to DSR? Why was this?

Roughly what proportion were offering turn-down DSR vs back-up? (refer to
email survey response, if any). Why was this?

For direct participants only

What proportion of the capacity in your
CMUs is new to the flexibility market?

(i.e. not already participating in
flexibility services)

To what extent would you have invested in or maintained this capacity
regardless of the TA?

Project analyst to provide interviewer
with any further clarifications/info we
would like on this organisation’s CMU
data, including operating costs for
different types of CMUs.

Project manager to add probes to test
any other aspects of
participation/additionality theory for this
organisation.

Metering assessment and test process

Cover all organisations for metering assessment and only cover meter testing where applicable.

We want to gain an understanding of organisational experiences of the metering test requirements and the costs of meeting these requirements.
Again, it may be helpful to refer them to their previous response — if they responded to the email survey.
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Interviewer to have responses to email survey to hand

In next section, ensure participants are referring to the initial metering assessment (which was a screening process that applied to all CMUS) rather
than the metering statement or metering test (which was only required for some metering types).

All interviewees

I'd like to talk next about your
experiences of the metering
assessment...

[if they responded to the email survey]
You might like to refer to your
responses on metering testing in the
email survey (as shared with you
earlier).

All interviewees

Who within the organisation completed
the metering assessment?

What technical expertise did they have in relation to metering?
Was it the same person responsible for metering testing?

All interviewees

What worked well about the metering
assessment process, and why?

What worked less well about the

metering assessment process, and
why?

Probe for factors that helped or hindered (and how they helped/hindered) in
terms of:
e Organisational capacity and capability (e.g.
experience/knowledge of staff, time and resources put it into,
preparedness)?

e The organisation’s technical set-up (e.g. were there particular
issues around their metering, etc. Were they aware they might have
these issues? If not, why?)

e The metering assessment itself (e.g. what rules were an issue and
why (and how aware were they of the requirements when the applied
for the TA?), were timescales an issue — if so why (and how aware of
these timescales)?

Were there any other factors that helped/hindered the process, and if so
how?
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All interviewees

Did you make any adjustment to your
TA strategy in the light of information
about metering testing? If so, please
explain what this involved and why you
did it?

(e.g. did they change their choice of metering option? Or did they choose to
leave out some sites? If so why, and what difference did this make..?)

All interviewees whose
CMUs required a metering
test but did not complete
one

And moving on to the metering test
and metering statement process...

| understand that one [or more] CMUs
required a metering test but you didn’t
complete the test. Can you explain
why?

Probe for factors that helped or hindered (and how they helped/hindered) in
terms of:

e Organisational capacity and capability
e The organisation’s technical set-up
e The testing/statement process itself

Were there any other factors that helped/hindered the process, and if so
how?

All interviewees who
attempted/completed the
metering test process

What elements of the metering test and
metering statement process worked
well, and why?

Probe for factors that helped (and how they helped) in terms of:
e Organisational capacity and capability
e The organisation’s technical set-up
e The testing/statement process itself
Were there any other factors that helped the process, and if so how?

All interviewees who
attempted/completed the
metering test process

What elements of the metering test and
metering statement process worked
less well or was challenging, and
why?

If you found the metering
test/statement challenging, what
was the motivation for you to
continue your participation in the
TA?

Probe for factors that hindered (and why they hindered) in terms of:

e Organisational capacity and capability (e.g.
experience/knowledge of staff, time and resources put it into,
preparedness)?

e The organisation’s technical set-up (e.g. were there particular
issues around their metering, etc. Were they aware they might have
these issues? If not, why?)

e The testing/statement process itself (e.g. what rules were an issue
and why (and how aware were they of the requirements when the
applied for the TA?), were timescales an issue — if so why (and how
aware of these timescales)?

Were there any other factors that hindered the metering test/statement
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process?

All interviewees

Can you provide a rough estimate of the
costs associated with (a) the metering
assessment and (b) the meter testing
(where applicable)

Their own organisation’s staff time required for (a) metering assessment (b)
metering testing [and whether this was a consequence of the number of
sites, number of clients or complexity of particular sites]

Can they identify any requirements that were particularly time/resource
intensive, and explain why?

If they didn’t complete the metering test: what it would have cost (or did cost)
to achieve compliance with the metering test — for each CMU?

Was, or would there have been, any need to shut down plant for the meter
testing and, if so, what were, or would have been, the implications [and cost
— if known] for their (or their clients’) core business? How much notice was
needed to a site/client/DNO of a proposed shut down?

All interviewees

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?
At what stage in the process did you realise what the true costs would be?

All interviewees

If you were starting the TA process
again now, is there anything you would
do differently in relation to metering
assessment and/or testing — and why?

i.e. what is their organisation learning (if any) from the process?
What difference would this change have made to them?

DSR test process

Only for organisations required to do DSR testing

We want to gain an understanding of organisational experiences of the DSR test requirements and the costs of meeting these requirements. Again,
it may be helpful to refer them to their previous response — if they responded to the email survey.

Interviewer to have responses to email survey to hand

Interviewees who had
CMUs that required a DSR
test but didn’t complete
one

| understand that one [or more] of your
CMU(s) required a DSR test but you
didn’t complete the test. Can you
explain why?

If they started with the process, how far did they get?
Probe for factors that helped or hindered in terms of:
e Organisational capacity and capability
e The organisation’s technical set-up
e Thetesting process itself
Were there any other factors that helped/hindered, and if so how?
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All interviewees who
required a DSR test

What elements of the DSR testing
process worked well, and why?

Probe for factors that helped (and how they helped) in terms of:
e Organisational capacity and capability
e The organisation’s technical set-up
e The DSR testing process itself
Were there any other factors that helped the process, and if so how?

All interviewees who
required a DSR test

What elements of the metering test and
metering statement process worked
less well or was challenging, and
why?

If you found the DSR test
challenging, what was the motivation
for you to continue your participation
in the TA?

Probe for factors that hindered (and why they hindered) in terms of:

e Organisational capacity and capability (e.g.
experience/knowledge of staff, time and resources put it into,
preparedness)?

e The organisation’s technical set-up (e.g. were there particular
issues around their metering, etc. Were they aware they might have
these issues? If not, why?)

e The testing/statement process itself (e.g. what rules were an issue
and why (and how aware were they of the requirements when the
applied for the TA?), were timescales an issue — if so why (and how
aware of these timescales)?

Were there any other factors that hindered the metering test/statement
process?

All interviewees who
required a DSR test

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

What would it have cost (for CMUs that did not complete the process) or
what did it cost (for those that did) to achieve compliance with the DSR test
requirements— for each CMU?:

Costs of equipment/kit

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.

Did they have any choices about how to organise DSR testing, and — if so —
why did they choose the approach they did? (e.g. joint testing across CMUs
vs separate testing of different CMUSs)

What were the implications [and cost — if known] of actually doing the DSR
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testing for their (or their clients’) core businesses?

All interviewees who
required a test

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?
At what stage in the process did you realise what the true costs would be?

All interviewees who
required a test

If you were starting the TA process
again now, with a better understanding
of the processes and costs involved in
participation, is there anything you
would do differently in relation to DSR
testing?

i.e. what is their organisation learning (if any) from the process?

What difference would this change have made to how you approached the
TA?

Experience of Satisfactory Performance Days

All CMUs must demonstrate that they have delivered their full capacity obligation for one settlement period on three separate days over winter (1

st

October - 30" April). Each settlement period used to evidence the CMU has met their obligation is called a Satisfactory Performance Day.

The purpose of these questions is to understand the participants’ approach to demonstrating their Satisfactory Performance Days. We want to
understand the reasoning for this approach and identify the contexts that may have affected their approach.

For Unproven DSR CMUs

Have you undertaken any of your
Satisfactory Performance Days yet?

If so, how many, and when?

For Generation CMUs

Have you identified the settlement
periods which that you will use to
evidence your Satisfactory
Performance Days?

If so, have you notified the Delivery Body of these?

If no, by when do you intend to notify the Delivery Body about them? [note
that they have to deliver by 30" April)

For all CMU types

Can you talk me through your
approach to, and experience of,
demonstrating your Satisfactory
Performance Days?

What is your rationale for this
approach?

Probe for reasoning behind response:

(e.g. attitude to risk, reputational concerns, fit with operational requirements,
commercial reasoning, strategic importance of meeting obligations, concern
about penalties, choosing periods when already delivering for Triad or
Balancing Services)

(For aggregators: issues re coordination of responses by clients, while
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scheduling to fit clients’ business needs.)

(For direct participants: possible scheduling of SPD periods to fit business
needs (e.g. production down-time (for turn-down); testing of generators (for
standby))

INTRODUCE ANY PROMPTS WITH A LIGHT TOUCH — WE WANT
RESPONDENT'S OWN ACCOUNT AND DON'T WANT TO FORCE

ANSWERS
What factors or circumstances have e Organisational capacity and capability (e.g. ability to provide/
informed this approach? coordinate full capacity for SPDs, able to respond for duration of

SPD period, technical set-up, understanding and awareness of the
SPD process, systems to manage clients if aggregator?)

e The delivery process itself (e.g. how straightforward were the rules
and systems for demonstrating Satisfactory Performance Days?)

For all CMU types who Do you envisage there will be any If any concerns about meeting SPD requirements, what would need to
HAVE NOT fully delivered | issues in demonstrating your three change to enable them to meet these requirements?
. . th
their SPDs Satisfactory Performance Days by 30" | what are the implications of not meeting SPD requirements, and how would
April? If so, please explain what/why. this affect them?
For all CMU types Were there any costs for your Cross-check information provided on costs to earlier answers about how far
organisation [or your clients] SPD periods were chosen to fit operational requirements (e.g. periods when

associated with delivering Satisfactory | load might already be turned down or generators might already be running).
Performance Days? If so, please
explain what these were.

Fulfilment: delivery choices during Capacity Market Notice periods

When a shortage of generation is anticipated, a Capacity Market Notice will be issued by the System Operator. Capacity providers will not be
‘called upon' to deliver capacity or receive an individual despatch instruction. The Capacity Market Notice is a signal to all providers that system
stress is anticipated (although may not materialise).

We want to understand participants’ approach and response to Capacity Market Notices and potential system stress events. We want to understand
how/whether they responded to Capacity Market Notices, why they responded as they did, and what contextual factors influenced their response.

For all respondents
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What operational plans do you have in
place to ensure adequate capacity will
be available during a system stress

Have you made any attempt to pre-judge system stress events?

event?
How have you been monitoring Capacity Market Notices? (e.g. by signing up
to notifications on the National Grid’s website, or setting up more sophisticated
monitoring systems)
How do you decide whether or not to respond to a particular CMN? Who is
involved in this decision?
Probe factors like:

What factors influenced these plans? - initial expectations about how many stress events there would be or how long

they would last;

- expectations on the proportion of your (or clients’) capacity would be likely to
be available

- participation in other services (e.g. National Grid balancing services)

To date, there have been two Capacity For each one — and for each of your CMUs - how much capacity did you
Market Notices: respond with (if any)?

Want to understand if they responded fully, partially or not at all
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- Oneissued on 31% October at | How did you make the decision for each CMN? (e.g. who was involved,

12.06pm, which was live from within their own or client organisations)

4.30pm to 7.00pm. The In responding to the CMN(s), did you adjust your response in line with
cancellation notice was issued system load at the time?

at 6.53pm.

Want to understand if they understood and executed their Adjusted Load
Following Capacity Obligation (did they respond in full or did they estimate
how much capacity they needed to provide)

- Oneissued on 7" November
at 12.06pm. This was due to go
live at 4.30pm but was
cancelled at 3.07pm, so never
went live.

How did you respond to these?

Why did you respond to the Capacity Probe for reasoning behind response to each CMN.

Market Warning(s) in the way you did? | (e g. attitude to risk, reputational concerns, fit with operational requirements,
believed CMN would lead (or would not lead) to system stress event,
commercial reasoning, overlap with Balancing Services or Triad activity,
strategic importance of meeting obligations, concern about penalties, system
failures)

If they believed that the CMN would not lead to a system stress event,
please probe what information they were basing this assessment on (e.g.
other National Grid websites or system information).

INTRODUCE ANY PROMPTS WITH A LIGHT TOUCH — WE WANT
RESPONDENT’'S OWN ACCOUNT AND DON'T WANT TO FORCE
ANSWERS

What factors influenced your decision Probe for factors that influenced reasoning in terms of:

about how to respond? e Organisational capacity and capability (e.g. ability to respond in
time, able to respond for duration of event, technical set-up,
understanding and awareness of the CMN process, systems to
manage clients if aggregator?)

e The delivery process itself (e.g. were communications from
National Grid clear, were rules about Adjusted Load Following
Capacity Obligation clear? Was the relationship between TA
obligations and any Balancing Services requirements clear?)
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For all CMU types

Did your organisation [or your clients]
incur any costs associated with
responding to these CMNs?

Relate information on costs to earlier answers about how far the CMNs
affected operational requirements (e.g. could loads be turned down without
affecting business requirements, and if not what were typical costs of turn
down? would generators already be running for other purposes, and if not
what were typical costs of running generators for the CMN? ).

Probe any differences between costs of responding to CMNs and cost of
delivering SPDs — and why?

For aggregators, probe whether their payments to clients are related to
whether clients respond when asked or whether they have arrangements to
pass penalties on to clients in some way. (Rationale - payments to clients
may be perceived as a ‘cost’ by aggregators).

Views towards the future

We want to understand participants’ views about their attitude to and plans for providing capacity in the future, as a result of their participation in the
first TA. These questions are important for the testing the attribution hypotheses in our contribution tracing tests..

Knowing what you know now, what
would your organisation have done
differently if you were starting the TA
process again (and why)?

What are the key lessons learned for your organisation?
What difference would it have made if you knew then what you know now?

How have these lessons impacted on your approach to the second TA
auction?

Interviewer to note whether they
participated in TA auction 2

Can you explain how you made a
decision about participating in the
second TA auction (e.g. who was
involved and what did they consider)?

Why did you choose [not] to participate
in the second TA auction?

Please probe for reasons for decision, including :

- A change in their circumstances (what and how did it affect the
decision)

- Or achange in the rules (what and how did it affect their decision)

- Orachange in their business case (what and how did it affect the
decision)

Probe for any influence of the first TA learning/experience on choices relating
to 2" TA.

Interviewer to note whether they
participated in other recent CM
auctions

What about previous Capacity Market

Please explain your answer

Probe for any influence of first TA learning/experience on choices relating to
this year’'s T-4 and early auction.

(e.g. understanding of rules, perception of risk, confidence in ability to
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auctions (T-4, early auction)? What comply, kit/customers in place)
was your reasoning behind whether
you patrticipated in these?

What difference has the first TA made What implications does learning from the first TA have for your future

to your preparedness for future participation in the future Capacity Market (i.e. future T-4 or T-1 auctions),
Capacity Market? and why?

How and why has / hasn’t it made a (e.g. bidding at lower price, understanding of rules, perception of risk,
difference? kit/customers in place)

What impact has your experience of the first TA had on how confident you
feel about participating in the Capacity Market, and why?

And what influence has it had on your confidence about providing flexible
capacity via other services (e.g. STOR, frequency-related services, via DNOs
etc.), and why?

How would your situation be different in relation to the future Capacity Market
if you hadn’t participated in the first TA, and why?

Have you developed or invested in To what extent would you have made these investments regardless of the
assets (e.g. controls), markets (e.g. first TA?

building a client base, or skills (e.g.
knowledge of the capacity market rules
and procedures) for the first TA that will
help your organisation in the Capacity
Market in the future?

Without TA payments in the current Probe implications of DSBR not being tendered for winter 2016/17, contrary
delivery year, has there been sufficient | to expectations at the time of the first TA auction.

funding from other flexibility services
(from STOR etc.) to justify investing in
or keeping the capacity in your CMUs
available for future CM auctions?

Looking ahead, to what extent does What impact, if any, has the first TA had on this commitment (positive or
your organisation have a long term negative)?
strategic commitment to turn down And what impact has the first TA had your clients’ commitment to turn down

DSR? What role does turn down play in
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your business model?

DSR (positive or negative)?

Do you intend to offer flexible capacity
via frequency services or other
balancing services? If so, please
explain which services are you
pursuing, or planning to pursue, and
how important these opportunities are
in relation to the Capacity Market?

Please explain your answer.

Looking across the industry, what
implications has the first TA had on the
competitiveness of recent CM auctions
and the ability of DSR to compete in
these and in future CM auctions?

We're asking here about their view of the CM and DSR industry generally,
not just their own situation.

Or are there other factors that have been more important in encouraging
DSR?

Are there any new technologies,
approaches or market developments
that are likely to make DSR more
viable in the long run?

If so, please explain your answer

Probe for developments that might make DSR viable without Government
support, in the long run.

Closing

Before we finish, do you have any
observations or comments about the
first TA?

Would you be happy for us to get in
touch again, if required, as part of this
research?

Specifically, would you be willing to take
part in a case study about your CMN
response (if selected)?

This would involve a further telephone interview about your choices relating
to the CMN.

Did you have any questions before we
finish the interview?

Thank you very much, we really
appreciate you taking the time to be
interviewed
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Purpose

The original purpose of the case studies was to research the reasoning, costs and outcomes of participants
in delivering their obligations during the delivery year, particularly in response to any stress event (as defined
by National Grid), to any Capacity Market Notices** (CMN) and to Satisfactory Performance Days (SPD).

In the absence of a stress event within the delivery year to date or data on the mock stress event**, this task
focused on selecting five CMUs and using these to examine in-depth the reliability and cost of turn-down
DSR, responses to the SPDs and DSR tests and some wider issues about implementation of the delivery
year.

Approach

Our approach to this analysis was as follows.

Sampling and selecting clients
e The list of CMUs was reviewed to identify those with turn-down DSR components. The number of
components in each CMU was also reviewed.

e During the in-depth interviews, participants were asked if they were willing to be contacted for follow-
up research. The sample population was composed of those with at least one turn-down DSR
component that had expressed a willingness to be re-contacted. CMUs were then purposively
selected in order to highlight a diversity of experiences and issues.

e Asample of five CMUs were selected for analysis, using the criteria above. The five CMUs were
from four organisations. These comprised three aggregators and one direct participant.

Analysis of case study CMUs
e The baselines were analysed at the component level. The DSR tests already had this breakdown in
sheets provided by the National Grid. For the SPDs, only raw half-hourly data was available,
meaning that baseline calculations needed to be replicated.

% One CMN was issued on 31* October and went live for about 2.5 hours. A second CMN was issued but
cancelled before going live on 7" November 2016. Neither CMN developed into a stress event.

¥ A mock stress event was called by National Grid primarily to test the data flows that would be needed
following a stress event. TA participants were not obliged to deliver their obligations for the mock
stress event.
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e Statistical analysis was performed to review the dispersion of baseline readings around the mean
result.

e The DSR test and SPD results of each sample CMU were compared.

e Specific questions about performance of these CMUs in the tests were asked to case study
participants by email and phone.

Data sources

The following data sources were used in the case study analysis:

e From the delivery bodies, for a sample of CMUs:
0 DSR test baselines
0 SPD dates
0 SPD raw half hourly data
0 SPD baseline extraction macro
0 Mock stress event and CMN response information was not available.
e From the evaluation team
o Delivery interviews — April 2016
Scoping interviews — August 2016
Email surveys — September 2016
Delivery interviews — Spring 2017

o}
o}
o}
0 Phone calls and email consultations — late Spring 2017

Case study findings

Owing to potential disclosure, the case studies have not been reported separately. But the findings from
case study analysis have formed part of the evidence base for realist analysis and synthesis. Key findings
are summarised below.

Approaches to DSR tests and Satisfactory Performance Day (SPD) delivery
In all cases the DSR test result was close to the contractual capacity to be delivered, whereas the SPD
results exceeded it by a comfortable margin.

From the feedback of participants, this is because the SPD data can be picked retrospectively to show the
required demand reduction and it is usually possible to find a half-hour period when demand is comfortably
reduced compared to demand in the baseline period. Nonetheless, some participants did take a proactive
approach to the SPDs, particularly where they had many separate components in their CMU(s).

In contrast, the DSR test is arranged in advance requiring the DSR assets to be in a particular operational
state at a defined point in time. Participants are only remunerated on availability not utilisation. To minimise
cost and disruption, participants are therefore incentivised to only do enough to meet their capacity obligation
while managing the risk of test failure.
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Variability between tests

Those CMUs with multiple components showed that the contribution of components sometimes varied widely
and was not necessarily consistent between tests i.e. one component could contribute significantly to one
test but then not contribute at all to another. From the five CMUs reviewed this is most prevalent amongst
aggregator CMUs with many components.

Variability of baselines

The baseline methodology did not include any provision for verifying a demand reduction compared to the
variability (or dispersion) of the Demand Sample points. To explore this potential issue, the uncertainty
associated with the mean MW baseline for a sample of DSR and SPD test meter readings was estimated by
considering the combined error of:

e The standard error of the sample mean. This is calculated from the standard deviation of the half
hourly baseline data points.

e The precision of meters. It was assumed that the relative meter accuracy was +/- 1.2%, which is
consistent with the accuracy of fiscal meters typically used to obtain the half hourly data.

The standard error was then used to express a confidence interval of the mean result. The test result was
then checked to determine whether it was statistically different from the baseline readings.

At the CMU level, the test result of all CMUs reviewed was well outside of the 95% confidence interval,
meaning that there is a >97.5% probability that the test result is beneath the baseline average, based on the
16 Demand Sample points and the t-test distribution. The CMU level test result can be concluded to be
statistically different from the baseline and hence the demand reduction is verifiable.

A minority of components within some CMUs reviewed showed test results which were not statistically
different from the baseline readings. This implies that — during the baseline period - they exhibited variability
of demand which was of the same order as the demand reduction offered during the test. However, this
variability between components is not a concern for the reliability of demand reduction, since capacity
obligations apply at the CMU not component level.

Conclusion

The case study analysis confirmed the reliability of demand reduction provided in DSR and SPD tests by
CMUs with turn-down DSR components. The analysis generated insights into the contexts and reasoning
affecting delivery of the tests which has been incorporated into the realist analysis presented in the main

report.
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