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SUBJECTS TO BE PRESENTED

Z ECN» TNO i
« Top-Down versus Bottom-up
» Addressing overlap
« Combining TD and BU approaches
» Ensure consistency

* Integration of ex-post evaluation results in ex-ante
modelling



TOP-DOWN VERSUS BOTTOM-UP EVALUATION

Z ECN TNO iicter
ISO standard 17742

- Top-down => Indicator-based (IB)
- Bottom-up => Measure-based (MB)

Characteristics of approaches

TD/IB BU/MB

Aggregated (e.g. sector) Individual (e.g. dwelling, company)

Observed changes in Effect of saving actions

energy consumption /policy measures

Total savings (including Savings attributable to
autonomous) policies or actors

Generally ex-post Some ex-ante, all ex-post




PROPERTIES OF EVALUATION METHODS (EPATEE)

Z ECN  TNO yizten

Evaluation Type Unitary Number | Ex-post | Ex-ante
Method savings of actions

Direct BU/MBE Yes (CM) Yes No
measurement

Billing analysis BU/MBE Yes (CM) Yes No
Deemed savings BU/MBE Yes (CM) Yes Yes
Engineering BU/MBE Yes (CM) Yes Yes
estimate

Stock modeling BU (other EM) Yes Yes Yes
Diffusion indicators IBE/MBE (other EM) Yes Yes ?
Energy-intensity TD/IBE X X Yes ?
indicators

Unit consumption IBE X X Yes ?
Regression analysis ? X X Yes ?
Elasticity analysis ? X X Yes Yes

CM = complementary method, e.g. program monitoring or survey



TOP-DOWN VERSUS BOTTOM-UP (2)

Comparison of calculation approaches

Unitary savings
Number of actions

Activity changes
Weather correction
Lifetime saving action
Rebound effect

Free riders

Double counting
Structural changes
Autonomous savings

TD/IB

not relevant
not relevant

captured

yes (not diffusion)
captured
included

included

not relevant

to be corrected

to be corrected

Z ECN  TNO yizten

BU/MB

to be calculated
to be counted

to be corrected
part of methods
to be addressed
to be corrected
to be corrected
to be corrected
excluded
excluded



ADDRESSING OVERLAP FOR TD/IB AND BU/MB

/ innovation
Example TD/IB: é ECN )mmrllfe

Overlap: final electricity savings and efficiency gains power production
together define primary savings on fuel input

Addressing:
- Convert final savings to savings on fuel input (base-year conversion efficiency)
- Recalculate fuel input for change in conversion efficiency

Example BU/MB:

Overlap: combined savings of two policies do not add up to sum of both due to
interaction (*)

Addressing:

- Calculate savings only for the combination of policies

- Attribute the savings to the main policy as to its contribution

- Apply a simulation model that is capable of coping with interaction

(*) e.g. minimum efficiency standards for dwellings reduce the effect of subsidies or energy taxes
on energy use in dwellings



ADDRESSING OVERLAP THROUGH SIMULATION

. . % igrr'lﬁvation
Dutch simulation model Households: Z ECN ) TNO %

- applied in National Energy Outlook
- detailed description of housing stock, saving options and drivers

- main policies: standards (new dwellings), subsidies for insulation and boilers
(existing dwellings) and energy taxes

Application for ex-post analysis of overlap (*)
- Input: historic data on prices, housing stock, penetration of saving options

- Fitting model results to actual trends for penetration of saving options and energy
consumption trends (validating the model)

- Model runs for all combinations with/without standards/subsidies/taxes

Results on overlap

- Combined effect 10% lower than sum of three effects (gas)

- Effect of taxes or subsidies lower because of standards (gas)

- Also reinforcing combinations: subsidies + taxes for EHP(electricity)

(*) Actual interaction effects between policy measures for energy efficiency - A qualitative matrix method and quantitative
simulation results for householdsEnergy, Volume 31, Issue 14, November 2006, Pages 2848-2873



ADDRESSING OVERLAP BY SIMULATION (2)

H . . . . F innovation
Savings on Gas in 2000 for combinations of policy measures Z ECN> TNO i
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COMBINING TD/IB AND BU/MB: CHECK SAVINGS

Z ECN  TNO yizten

BU/MB for ex-ante and TD/IB for ex-post

Check expected savings with realized savings:

- Aggregated: total BU/MB expected savings per (sub)sector < total TD/IB realized
savings per (sub)sector

- E.g. for devices: BU/MB deemed unitary savings (+ expected number of actions) fit
with observed decrease in TD/IB unit consumption

BU/MB and TD/IB both for ex-post

Check realised BU savings with realized TD savings:
- Total BU savings < TD savings

- Deemed unitary savings (+ realised number of actions) BU fit with observed (lower)
unit consumption TD
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CONSISTENCY BETWEEN TD AND BU EVALUATIONS

Fields of consistency for TD/IB and BU/MB: Z ECN) TNO i

- Same scope (subsector)
- Same weather correction
- Many differences as to inputs, corrections and calculation methods

TD/IB and BU/MB methods applied for different goals:

- TD provides overall progress on efficiency of energy use, either autonomous or due
to policies/actions

- BU provides the contribution of policy/actions to overall progress and the
effectiveness of stimulation

Conclusion

Consistency in calculating savings is not essential given the different application of the
results



INTEGRATION EX-ANTE AND EX-POST RESULTS

HH H . F— innovation
Example for VA + subsidies program in Dutch companies: Z ECN> TNO i

- MEE covenant for ETS companies (since 2009)

- MJA-3 covenant for non-ETS companies (since 2005)

- Energy Investment Tax deduction (since ‘90-ties)

- Saving targets for past (2%/year) and current period 2017-2020 (PJ)
- Input for BU modeling of energy consumption in Industry/Commercial

Ex-ante savings:

- List of eligible standard saving option (deemed savings x number of actions)

- Energy Efficiency Plans per company (engineering estimates specific options)
- Total planned program savings in PJ per (sub)sector for 2017-2020

- Expected savings for baseline and extra policy scenario’s up to 2020

Ex-post savings:

- Implemented standard saving options and savings of specific projects
- Correction of savings for changes in participants and plans

- Total realized program savings per (sub)sector for 2017, 2018, etc

- Actual energy consumption for Industry/Commercial including savings
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EX-POST / EX-ANTE RESULTS ARTICLE 7 EED
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ZEGN» TNO

2014

2015

2016

2017

2018

2019

2020

EED cumulative
savings

NEEAP-2017
Yearly savings
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ex-post savings
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(*) updated april 2018 in KEE-2020, not for EED savings
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INTEGRATION EX-ANTE AND EX-POST RESULTS (2)

- : ZZ TNO i
Analysis of differences between ex-ante and ex-post sa\/ﬁ(j: N’

Comparison at program level of realized and planned savings (for 2017)
- Part of planned actions not executed, but other actions executed instead
- Realised savings differ from planned savings (also due to changing prices)

Comparing realized program savings with effect of modeling (for 2017/2020)
- Planned program savings input for model calculations

- Program savings in 2015 and 2016 higher than savings from modeling to 2020

- Ex-post contribution to art.7 target 2020 higher than calculated ex-ante with model

Possible explanations:

- NEO-2017: room for interpretation of EED calculation rules

- MJA-3 evaluation 2017: less savings than planned due to lower energy prices
- Evaluation of MJA-program for 2005-2011: most savings are profitable

- Reported MJA/MEE savings probably include autonomous savings and are not
corrected for overlap with effect of other policies
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ANNEX

Not to be presented

Z ECN» TNO

innovation
for life



17

Actual gross annual energy savings

+ normalisation factors @
Unitary gross annual energy savings

+ number of participants @

Total gross annual energy savings

+ correction factors
(double counting, multiplier @
effect, technical interaction,

etc.) Total ESD annual energy savings in the first year

+ savings lifetime / @
performance change Total ESD annual energy savings for evaluation

year
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Gross
savings

Total
savings

ulti- u : u
. . . . R / innovation
riders  plier  (direct) Interact. counting Z ECN> TNO i
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