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“ General principles for method development

“ Elements of calculation:

* Three levels of evaluation efforts
* Four steps of calculation process

“ Baseline issues
“ Methods to be developed by EMEEES
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nera oJm for method aevelopment
What are Bottom -Up evaluation methods?

“ ESD Annex IV (1)

“A bottom-up calculation method means that energy
savings obtained through the implementation of a
specific energy efficiency improvement measure are
measured in kilowatt-hours (kWh), in Joules (J) or in
kilogram oil equivalent (kgoe) and added to energy
savings results from other specific energy efficiency
Improvement measures”.
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Classn‘latlon of methods

0d adevelopment

Type of method

Example of existing method

1 Direct measurement

EPS building standards (NL),

ex post validation;
Energy Performance Contracting

2 Analysis of energy bills and energy
sales data

Electricity Savings Trust (DK)

3 Enhanced engineering estimates

Energy audit programme (FI);
Energy Performance Contracting

4 Mixed deemed and ex-post estimate

Energy Efficiency Commitment (UK):

Government estimate of real savings

5 Deemed estimate
(may include some participant data)

White certificates activities (FR, IT)
(Energy Efficiency Commitment (UK): proof of supplier
target achievement)

6 Bottom-up modelling based on surveys

Effect of building codes (e.g., DE, NL)
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eral Ciples Tor method development
(1) compromlse between exhaustive and cost-effective

“ Be as thorough as possible in analysing the relevance
of correction factors, and the possibilities to evaluate them

“ But be as pragmatic as possible in the methods
proposed as a result of the analysis

= the evaluation system has to be applicable
(technically), not costly (economically) and fair (ethically)
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eral Ciples Tor method development
(2) harmonlsatlon (between MS; between measures)

“  MS will have to report energy savings based on harmonised methods
(ESD Annex IV(1.1)) ; this harmonisation covers the following issues:

¢ using the same accounting unit

* using a consistent level of evaluation efforts

¢ using common basic assumptions (e.g. baseline)

¢ providing a minimum set of information for each type of calculation

“ Member-States have different experiences, starting points;
but they shall use harmonised requirements for reporting their results
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2ral princ oJm for method aevelopment
(3): concrete objectives

“ Proposing a progressive approach in a harmonised frame
“ Providing as many EU-level average values as possible

“ Avoiding double-counting

L L ESD Annex IV
“ Estimating the multiplier effect

“ Enable the evaluation of energy savings additional to autonomous changes, )

if the ESD Committee and/or a Member State decides to aim at this
=> estimating the free-rider effect and choosing the appropriate baseline

—~

“ Enable the evaluation of early energy savings, if the ESD Committee and/or
a Member State decides to allow these to be counted towards achieving the

ESD target )
= to be discussed by the ESD Committee .
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en _alculation
Three levels of evaluation efforts (1)

“ MS should have freedom to adjust their evaluation
efforts according to their own evaluation practice and

ambition
“ A same starting point for all MS with potential for future
Improvements

06 March 2008 Jean-Sébastien Broc /;..\\ - II I
ARMINES — Ecole des Mines de Nantes ARMINES * i MANTES

EMEEES Workshop Sweden



evaluate o O
energysavings

ng and
rmg

Level 1 existing/available
European regulation,

studies and statistics

Level 2 up-to-date national
statistics, surveys,

samples, registries

Level 3 specific monitoring
systems, registries,
surveys,

measurements

=>» an evaluation method may combine different levels of efforts, as several

parameters are needed |n the calculatlons
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2ments of Calculation
Three levels of evaluation efforts (3)

I =
e

“ Itis possible to combine different levels of efforts for the
same evaluation (as several parameters are involved) ;

“ the default values are to be conservative, (1) to avoid
overestimations and (2) to induce MS to practice level 2
evaluations ;

“ thresholds could be defined to require level 2 or 3 evaluations

for special cases (especially for programmes representing a high share of
the claimed savings)
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1ents ofi Calculation
Four steps for calculation (1)

“ breaking down the whole calculation process to make
the calculation work easier

¢ clarifying what are the issues to be dealt with
¢ targeting the most influencing parameters

¢ listing the information to be reported

® ensuring transparency in the calculations
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1ents of Calculation
Four steps for calculation (2)

Step 1: unitary gross annual energy

savings
+ number of participants  (in gross kWh / year / participant or unit)
or units

Step 2: « total » gross annual energy
+ double counting, savings
multiplier effect (in gross kWh / year)

(+ free-rider effect ?)

Step 3: « ESD » annual energy savings
(in “ESD” kWh / year)

+ timing and lifetime Step 4: «<ESD » energy savings in 2016 (or

(+ persistence factors?) 2010)
(in “ESD” kWh / year)
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“ step 1: unitary gross annual savings = defining a
calculation method (with normalisation factors, e.g.,
weather)

“ step 2: total gross annual savings = defining an

accounting method
- N

STEP 1: 1) STEP 2:
unitary gross annual energy f total annual gross energy savings
savings (i.e. for one *  (i.e. for a given facilitating
particular end-use measure/package)
action or participant)
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1ents of Calculation
Four steps for calculation (4)

“ step 3: from gross to ESD energy savings = applying
gross-to-net correction factors

free-riders { ____________ e :% }

STEP 3:
from gross to
ESD savings

total gross annual total ESD annual
energy savings energy savings
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(1) Case of normal remvestment
(for methods counting participants)

Savings

420
.8 reinvestment
g00
>
e
580 Energy savings
P
260 |
o baseline = average energy consumption of
5 inefficient solutions (e.g. A or B cold appliance) on
040 the market during the time period for which the (EEI)
S facilitating measure is evaluated => only additional
'-EG savings, (energy efficient solution e.g. A+ or A++)
020 —
g or should EuP regulations become the baseline?
or 2008 average minus some annual improvement?
O [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
,\/O @ o X 94 O Vv ™ © 9
year

baseline: non-efficient
reinvestment

energy-efficient
reinvestment

e.g., purchase of
refrigerators,
condensing boilers,
etc.

Fé March 2008 Jean-Sébastien Broc

EMEEES Workshop Sweden ARMINES - Ecole des Mines de Nantes

~  =hi
ARMINES #eote nes mines ne nasres



ner gysavmgs0

lines unitary energy s
(2) Case of add-on energy efficiency investment
Or energy management (for methods counting participants)

avings

420

relative energy consumptio
N N o o) @)
O o o o o

o

lifetime of the existing equment

Energy savings

add-on investment

baseline = average energy consumption of existing
equipment or buildings

proposal: the lifetime of the add-on investment
savings are equal to the rest of the lifetime of the
existing equipment?

baseline: no energy
efficiency investment
now (but later?)

energy efficiency
investment

e.g., variable speed
drives, lighting
controls, CFLs, eco-
driving, etc.
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For billing analysis with a control group:

End-use actions at time t-1 (example)

O o =
(@) o o

Consumption (arbitrary units)

00)
o

baseline represents the development of
the energy consumption of the participants
without the (EEI) facilitating measure (control group)

—=control group
- participants
baseline

gy savings

t-2 t-1 t t+1
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Baselines for (unitary) energy savings
“Early energy savings” evaluated bottom up

= Pragmatic compromise proposal:
use 2008 EU average baseline values
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140
o early savings e.g. for a building constructed 2005,
new building code 2001 Y if 2008 EU baseline value for the year
120 ' 2008 is better than the 2001
= : _ :
°>’, AOS :ngrsrrzents >no savings from early
J 00 . eas
)
Q
P~ 80 = Country X
E —EU baseline
S 4
60 . g e.g. for building code:
x
2008 baseline ~ defined as the average
new savings frgm early measure of the 13 EU MS with
40 weakest requirements
< ESD period > (the highest allowed
20 I I I I I I I I I I I I I I I I I I I I kWh/m2 per year)?
OO OO OO OO DO O VYT D MO O
"D D DT O OO L L O OO VNN NN N e.g.
WP PP R PR PP PR P PR R PP P bu%lding code
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ods to be developed by EMEEES
Selection criteria
Compromise between:

“ covering the most important energy uses and/or policy
Instruments

“ taking advantage of available experience and knowledge

~> The methods are developed by experts who were involved
In past European projects, dealing with energy uses (e.qg.
DEFU) and/or policy instruments for energy efficiency (par
ex. AUDIT)
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(1) for the residential sector

End-use or end-use action or facilitating : L.
Responsible organisation
measures
1 Energy performance of new buildings SenterNovem
2 Building envelope improvement A.E.A
3 Improvement of heating system AGH-UST
3b: Condensing Boilers Armines
4 Energy-efficient white goods (appliance ADEME
purchased anyway)
5 Hot wat(_er: solar water heaters, heat pumps, AGH-UST
water-saving faucets
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Methbd_s“to be developed by EMEEES
(2) for the industry and tertiary sector

End-use or end-use action or facilitating measures Respo_na_ble Sector
organisation
6 Energy performance of new non-residential buildings ' SenterNovem | tertiary
9 Improvement of lighting system eERG tertiary — (industry)
10 Improvement of ventilation/air conditioning system, : :
: . : Armines tertiary
including heat recovery, free cooling
11 Office equipment Fraunhofer tertiary
13a High efficiency electric motors ISR-UC industry
;3 b Vapable sp.eed drives separate, including for ISR-UC industry
industrial pumping systems
19 Energy performance contracting Stem tertiary - industry
20 Energy_a_udlt programmes (or as commercial Motiva tertiary - industry
energy efficiency service)
21 Voluntary agreements with end use sectors SenterNovem | tertiary - industry
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(3) for the transportatlon sector

End-use or end-use action or facilitating

Responsible organisation
measures

15 Vehicle (car; possibly: bus, truck) energy

efficiency Wuppertal Institute

16 Modal shifts in passenger traffic, including

towards non-motorised traffic Wuppertal Institute

17 Eco-driving SenterNovem
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Discussions

EMEEES coordinator: Stefan Thomas, stefan.thomas@wupperinst.org

personal contact: joroc@emn.fr
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Structure of the methodology
process (recipe)

[chapter 111]

methodology —* guidelines (cook book) 1
explanations (cook tips)
v [chapters VI to IX]
concrete evaluation

———> templates

methods [chapter V]

!

evaluation reports ——» templates
[Annex 1]
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seneral principles for method development

Subject of monitoring and evaluation

(EEI) Facilitating measures

Example 1: Example 2: Example 3:
energy white energy taxation
performance certificate
contractin g scheme s

n Sector | Energy Efficient Solution

C v end-us e

g g Resi- example 1: | efficient boiler s B1

Q) =/ dential heatin g heat pump s B2

c & etc.

O example 2: | CFL Bi

T lightin g

S etc. c

O | @] Tertiary | example 1: | efficient boilers, Al Bj

C v heatin g pumps, etc.

O ? example 2. | CFL etc.

- -g lightin g efficient ballasts A2

LLI LLI etc.

E_J, etc.
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ments lculation
Four steps for calculation (5)

“ Step 4: checking timing and lifetime of the measures

YES under certain YES, subject to (==
_conditions guidelines . -
! 1 ) 1 ! ! |
| I I I : ! ' : | ' ' Measure D
e a R B SN D i a
i | Meagure C3 ~\ | |
i i b Megsure C2 | !.\—-
| ! Measure C1 N
i | Measure B3\ / )
i | Measure B2 N~ | // i N—
l N Measure B1 | ] f ; , , )
Measure A3~
Measure A2 N i !
Measure Al i o : !
. ) ! I ) ) ) | ! : I I I I
Ikggl"kggsl ””” L""L""'éjéi" éoos’on' LOOS"20102012\~01\4"2016
< >
Example of five-year
period used for calculating ESD taraet period
Searyacton | year for ey action | the taget vote of ESD [2008-2016] N
(1991) (1995) [2001-2005] (2006)
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1Selines VIings
(3) Cas of advanced energy eff |ency reinvestment
(for methods counting participants)

time for normal baseline see  How can the average or individual
reinvestment previous slide advancement and baseline after the
120 \ \ time of advancement be determined?
advanced reinvestment \ Or should the cases of advancements

to be neglect and use the same
_baseline than in normal reinvestment (at least
for investments with a shorter lifetime)?

== haseline: non-efficient
normal reinvestment

M —advanced energy-
Energy savings efficient reinvestment

40
baseline for the period of advancement =
average or monitored energy consumption of
20 existing equipment or buildings e.g., purChase of
0 refrigerators,
SO B o X o 0 o % 6 o condensing
’ boilers, etc.
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Taklng account of free rider effect?

* ensuring additionality of the savings

<+ - encouraging actions toward “hard-to-reach” targets
YES . indu.c?ng more actio.ns | | |

- additional evaluation issues but options do exist

- | - risk of arbitrary / bias in certain cases
- risk to penalize past multiplier effects S

|, -making easier the accounting of the savings
t * encouraging multiplier effects
NO * risk to account for «everything and nothing » (no additionality)

* encouraging actions towards “easy-to-reach” targets
- risk of double counting for “early measures”

~> The principle of additionality is more and more considered in the
international agreements. If the additionality principle is not included,
then the target should be higher, otherwise the ESD will be meaningless
0 and will have no credlblllty
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