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Introduction to Policy and
Programme Evaluation
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@ Introduction -

-

* Background

* What is evaluation

* How to conduct evaluation
* Resources
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About me DATABLILD

A

i

i

e 25 years evaluation
experience

* Energy, waste, R&D

e UK, Australia, China, SE
Asia

e |EPPEC planning
committee and board

e Chairman of Databuild
Research and Solutions

o, IEPPEC DATABLILD

4

* International Energy Policy and
Programme Evaluation
Conference

* Peer-reviewed papers
e 200 evaluation professionals
* Every two years in Europe

e Sister conference in North
America

* Planning conference in Asia
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Databuild DATABLILD

e Research and evaluation
consultancy

e Established in 1985
e Birmingham, UK and Sydney,
DATABUILD Australia
Bt 5 etas
e Specialising in energy, waste,

enterprise, innovation and
planning

“I recognize that climate change is a complex subject with
multiple causes, but this really isn’t helping.”
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What?
Evaluation is an objective process of
understanding how a policy or
programme was implemented, what
effects it had, for whom and why
Leads to more effective policies and
programmes

N &

o What? DATABUILD

-

[/ Project

P Programme 44
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When? B

DATASLHLD

.

Rationale

Feedback Objectives
Ex-ante

Policy
Programme
Policy

Ex-post

Process
Evaluation Appraisal

A

Monitoring

Impact

Economic

o o @
Conducting evaluation ==

.

Develop theory of change

Set evaluation questions

Evaluation plan

Data collection, analysis, interpretation

Use to inform policy development, disseminate

27/06/2016



Theory of change osramLLo

.
Alternative
explanations?
OUTPUTS How will we
know?

ACTIVITIES

Short, medium and long term OUTCOMES

What?

How?

Who?

When?

Evidence? INPUTS

) . . . &
Typical evaluation questions =smsuie

>

£

* What has happened to energy consumption?

* What difference did the policy/programme
make?

* How well was the policy/programme
implemented?

* How can we do things better/what can we
learn?

* Was the policy/programme good value for
money?
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Developing evaluation plan  eamsuis

~

What do we already know?
How will we answer What else do we need to find out?

the evaluation
guestions?

Think about audience and
dissemination
Consult widely

Document clearly

° B
Evaluation DATABLILD

>

Process, how did it go?

Impact, what difference did it make?

Economic, was it value for money?

NN N
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Process evaluation emeus

o

Programme Monitoring data
delivery

information

Research with
managers,
beneficiaries,
stakeholders

o &
Impact evaluation  emsuee

~

Did the programme make a difference?

Experiment Statistics
e.g. randomised control trial e.g. comparing data about
groups

Case Studies Theory based
In depth understanding e.g. contribution analysis




. &
Impact evaluation DATABLILD

4

Experiment Proof programme caused impact Difficult in practice
May not provide an answer
Doesn’t tell you:
¢ Why/how impact
e More?
¢ Work elsewhere

Statistical Strong evidence Data only available in some circumstances
Needs a large sample
Doesn’t tell you:
Why/how impact
More?
Work elsewhere

Case based Rich understanding of outcomes Hard to generalise
Why and how outcomes are achieved Doesn’t prove causality
Seen as less rigorous
Theory based Rigorous approach Doesn’t prove causality
Considers alternative explanations Seen as less rigorous

Rich understanding of outcomes
Why and how outcomes are achieved

° ° &
Economic evaluation -csmeuee

-

* Cost benefit analysis
— Three levels — government, participant, society
— Consider all additional costs and all additional benefits
— Consider lifetime costs and benefits
* Consider multiple benefits of energy efficiency
— Energy security/peak demand
— Economic; jobs and growth
— Health and wellbeing
— Productivity
— Air quality

27/06/2016
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* Evaluation leads to more effective policies and
programmes

e Should be embedded in policy/programme
design process

* Include process, impact and economic
evaluation

* Structure around theory of change

* Use transparent process, engage stakeholders,
integrate learnings

e Use |[EPPEC resources

<Eg) &
@ Thank you PATASLILD

-w

Charles Michaelis
Databuild Research and Solutions
charles.michaelis@data-build.co.uk
+447813 799580

27/06/2016
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DATABUILD

www.data-build.co.uk
research@data-build.co.uk
21 Graham Street, Birmingham, UK, B1 3JR
0121-237-1144
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Asia-Pacific
Economic Cooperation

Impact and Process Evaluation

Edward Vine
Lawrence Berkeley National Laboratory

APERC Evaluation Workshop
Taichung City, Chinese Taipei
April 12, 2016

APERC Evaluation Workshop

About me

» 36 years evaluation
experience

* Energy programs & R&D

* Primarily US, focus now is
Asia

* |IEPEC planning
committee and board

* IEPPEC planning
committee and board

* Rehired Retiree at LBNL

N a-‘;h ‘3_)»‘ APEC Expert Group on Energy Efﬁciency_ am_i \CO{'If(:ZI:VaﬁOQ (EGEQ@;Q
- Asla-Pacific Under the APEC Energy Working GFOMp~—
Economic Cooperation

—~ 12 April 2016

27/06/2016
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APERC Evaluation Workshop

Introduction

Program evaluation has been conducted for
many years - it uses
» professional methods, protocols, and guidelines

* to quantify the impacts from energy efficiency
programs,

* to improve program effectiveness, and
* to help resource planning.

Asia-Pacific
Economic Cooperation

@ @ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)

- 12 April 2016

APERC Evaluation Workshop

Program Research & Evaluation

Research Program Phase Research Type Assessment
Category Conducted yp Level
Market assessment (includes Market or
i market characterization and Proaram
Planning baseline studies) g
(a priori)
Formative Potential or feasibility studies Market or
Y Program
Implementation n
(post-hoc) Process evaluation Program
Impact evaluation Program
Implementation Proaram and
Summative (post-hoc) or Market effects Mar?(et
Post-implementation
(ex-post) . Program or
Cost-effectiveness Portfolio

Asia-Pacific
Economic Cooperation

@ @ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)

—~ 12 April 2016

27/06/2016
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APERC Evaluation Workshop

Audience for Results

Who are the key stakeholders?

* Program implementers
Funders

Regulators

Planners

Elected and appointed officials
Special-interest groups

Ly @ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)
el Asia-Pacific R ] i
Economic Cooperation

- 12 April 2016

APERC Evaluation Workshop

Program Evaluation — Why we do it

To Reduce Uncertainty

— Provide the information necessary to make good
decisions regarding investments in programs

+ To Assess Impacts

— Estimate the change in energy usage and other targets
due to programs

To Improve Program Design
— Prioritize program & portfolio budgets, inform resource
planning

* To Finalize Utility Incentive Payments (rarely)

Ly @ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)
.. Econamia 0o 7

Asia-Pacific
omic Cooperation

- 12 April 2016

27/06/2016
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APERC Evaluation Workshop

Qﬁ What is Impact Evaluation?

* Purpose/Obijective

— Estimate the change due to programs

o Change in energy use, greenhouse gas (GHG) emissions, the
market share for efficient products, other benefits, etc.

* Methods
— Data collection (measurement and verification — M&V)
— Engineering algorithms (deemed/stipulated savings),
statistical/econometric analysis
— Surveys, modeling, statistical analysis

* Key Outcomes
— Gross energy and demand savings
— Net (attributable) energy and demand savings
o reflde eestialers GospillaMEricency and Conservation (EGEED

Asia-Pacific
Economic Cooperation

- 12 April 2016

APERC Evaluation Workshop

Qﬁ What is Impact Evaluation?

with Program

Launch | Measurement

@ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)
Asia-Pacific e i
Economic Cooperation

e - A
©
L
(/2]
-
()
¥4
s Net
s Program
~ Impact gross
g rogram
c Impact
>
© Baseline
U; -t -— (no Program)
o
oy Natural
c Change
0 % )
Proéram Time
@

- 12 April 2016

27/06/2016
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APERC Evaluagion Workshop

% Which Impacts?

* Energy
— Electricity: use (kWh) and demand (kW)
— Natural gas
e Time period
— Annually, seasonally, weekly, daily, hourly
* Increasing interest in multiple benefits

— Employment, indoor and outdoor air quality, health,
climate change, etc.

) 87 APEC Expert Group on Energy Efficiency and Co_nsgljvarion (EGEE@E}
Economic rnt!on e 12 April 2016

APERC Evaluation Workshop

Qﬁ What is Process Evaluation?

* Process (formative) evaluation focuses on how

a program is implemented and operating

— Identifies procedures and program logic

— Describes how it operates, the services delivered
and the functions (roles and responsibilities)

— Assesses reasons for success or problems

* Results in recommendations to improve
program effectiveness and efficiency

— Energy and GHG impacts, risk reduction and other
multlple beneflts and cost-effectiveness

7 APEC Expert Group on Energy Efflcpency cmd Conservanon (EGEE&C}

Aala—P Iﬂ
Economic peration

- 12 April 2016

27/06/2016
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APERC Evaluation Workshop

Process and Impact Evaluation

* Distinction is often blurred

— Impact evaluations typically focus on quantifying the
energy and demand savings (resource
characterization)

o In aggregate
o Customer by customer
o End-use specific

— Process evaluations typically focus on explaining why
the program succeeds or fails to deliver savings
(resource optimization)

o Barriers to participation
o Unanticipated behavioral response
o Program operations

@ @ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)

Asia-Pacific
Economic Cooperation

- 12 April 2016

APERC Evaluation Workshop

Value of Evaluation

» Evaluations provide a systematic way to learn from
program experiences, both within a particular
program over time and across programs being
fielded simultaneously or contemplated for the future

» Evaluations provide assurance to interested parties
that programs are being implemented effectively and
modified or refined as necessary

@ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)

Asia-Pacific
Economic Cooperation

L,
- 12 April 2016

27/06/2016

18



APERC Evaluation Workshop

Program Logic Model

Activities| | Outputs Short-Term
Problems Outcomes
to be
solved g > iy Customer |
Decisions
& Actions

Program Structure \/ Outcome Structure

Context: Assumptions, External Influences

37

APERC Evaluation Workshop

Program Action - Logic Model

Activities m ShortTerm  Medium Term ! lblm'l'-in 9
Priorities What we Whatwado | Whowa reach What the Wihat the What tha
vt shart tonm mudivem torm | ultimante
Situation | Consser: dhan c‘mm Parfeipants msulis arp rsults ar Impaciis) Is
WRanacn
Hoedsand | mestings | Cients Leaming Action Gundtions
nssols. s Volunisers Delerse Agareiey
Wi Time services 4 FAATEDESS Beharsior Sacial
Symploms. Uandsie Dervmiop Decision Krowlodge Practicn
o [ Manssy products, makers Ecnoma:
problams Ksoal dynassica Tl Cuilomers AiRudes Decsion Chvig
i Resnnreh bass . — miking
Stakebolder | comtenion Trein Skills 1 Emaronmerital
angagemond | compesan Matorists Prawide Salistaciion Opanions Poficies
Intendad Eduipenan counseiing A Social Action
ulcomis Assess -
Technalogy Facilititi Malhasons
e
Partness Velock willy
mndia
Assumptions External Factors
Evaluation
Focus - Collect Data - Analyze and Interpret - Report
APEC Expert Group on Energy Efficiency and Conservation (EGEE:}S{__:C;)
e, it Under the APEC Energy Working GEOMp—
Eignomic Gooperdtion e 12 April 2016

27/06/2016
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APERC Evaluation Workshop

What Have We Learned from Evaluation?

» Evaluations show that well-established types of energy
efficiency programs can save significant amounts of
energy

* Good design and implementation plans matter because
they influence the level of savings achieved

* Regulation and incentives programs work in different
contexts, implying that a range of different energy
efficiency policy instruments is needed

* Some newer types of policy instruments need to be
thoroughly evaluated (e.qg., behavior change and new
financing mechanisms)

@ @ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)
> Asia-Pacific ;i .
Economic Cooperation

-- 12 April 2016

APERC Evaluation Workshop

Recommendations for Policymakers

» Continue to support energy efficiency policies and
programs — they work and are cost-effective!

* Support new approaches but they need to be
piloted and evaluated

» Learn from program experience and evaluation in
other countries and jurisdictions

* Encourage experimental design — learn from
successes and failures

e Support evaluation — the benefits outweigh the
costs!

@ @ APEC Expert Group on Energy Efficiency and Conservation (EGEE&E)
F Asia-Pacific i .
Economic Cooperation

- 12 April 2016

27/06/2016
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APERC Evaluation Workshop

2016 IEPPEC

| E P P EC International Energy Policy &
Programme Evaluation Conference
Call for abstracts open until 15 October
2015

Conference in Amsterdam
7-9 June 2016 = Save the date !

Asia-Pacific
Economic Cooperation

APEC Expert Group on Energy Efficiency and Conservation (EGEE;}S‘};C;)

Uncier the APEC Energy Working GIONP—

12 April 2016

27/06/2016
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‘ SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

Governments Working Together to Save Energy.

Evaluating Recent Energy
Efficient Achievements in SEAD
member economies

APERC Energy Efficiency Policy Workshop, Taichung — April 12 2016
Hans Alarcon, Coordinator, SEAD
Prepared by Lawrence Berkeley National Laboratory (LBNL)

)’ CLEANENERGY ip@
s N E R : 2

www.superefficient.org

<

SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

Outline

Introductionto SEAD
BUENAS Tool Overview

Methodology of Recent Achievements Analysis
Minimum Energy Performance Standards (MEPS) Analyzed

Results

22
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SEAD | sramssnsameras
The SEAD Initiative

Governments working together to save energy

Australia Brazil Canada Chile
Clé?rzaesggn Germany Indonesia Japan
Korea Mexico Russia South Africa
Sweden United Arab Emirates United Kingdom  China - Observer
United States — Co-Chair India — Co-Chair

Visit www.superefficient.org for more information

<

SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

Impacts of Standards in SEAD Economies

By 2030, policy measures adopted by SEAD’ s member
governments between Jan. 1, 2010 and Dec. 31, 2014 are
expected to save around 700 terawatt—hours of electricity each
year — equivalent to the annual electricity production of over 230
coal—fired power plants.

WPPRELLL

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

27/06/2016
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( SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

Appliance Efficiency Modeling —
Bottom-Up Energy Analysis System (BUENAS)

Purpose and Scope

. Global projection of appliance energy demand and
greenhouse gas emissions through 2030

. By economy - Currently covers 13 major economies
that account for ~80% of global energy demand

. Covers 15 building and industrial appliances and
equipment ~200 equipment / economy combinations

Policy Scenarios

. Best Practices — |dentifies ‘achievable’ efficiency
targets based on alignment of MEPS across regions
to model harmonization potential

. Cost-Effective Potential — Integrates BUENAS and
Global Energy Efficiency Cost (GEEC) Database
developed at LBNL to model economic potential’

. Best-Available Technology — Most Aggressive
scenario represents technical potential

Recent Applications

*  Analytical Framework for Super-Efficient Appliance
Deployment (DOE/Clean Energy Ministerial Initiative)

. Input to IEA World Energy Outlook 2012

. Featured in IIASA Global Energy Assessment, IPCC
5th Assessment

. IEA — Tracking Clean Energy Progress report

Energy Savings Potential by Appliance in the SEAD
TWh economies in 2030
350

300

M Recent Achievements
250

M Remaining Economic Potential
200 o - e
Technical Potential (not yet cost-effective)
150
100
) I I
. n BE__
£ &
& ‘10& @& &

© £ &
& & &
S & & N S & &
S & &«
<& © & )
O # o
o & &

&

Source: Letschert etal. 2013
Includes Australia, Brazil, Canada, China, EU, India, Indonesia, Japan,
Korea, Mexico, Russia, South Africa, USA

o

SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

SEAD Recent Achievements Analysis

» Each year, SEAD analyzes impacts of recent efficiency
regulations using LBNL's Bottom Up Energy Analysis System

(BUENAS).
e The goals are to:

— Go beyond an enumeration standards activity toward a
guantitative assessment of the strength and scope of standards
by evaluating energy savings through 2030.

— Track progress towards achieving energy savings and
associated benefits for meeting energy conservation goals of
energy security, reduction of capital investments and air pollution

and climate goals.

— Allow comparison across impact and sector in a consistent way,
and compare progress to remaining EE potential in these areas.
* The Recent Achievements analysis covers minimum energy
performance standards announced since Jan 1, 2010 through
December 31, 2014. The 2015 analysis is coming soon.

27/06/2016
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< S EAD |SUPER-EFFICIENTEQUIPMENTAND
APPLIANCE DEPLOYMENT INITIATIVE

BUENAS Model

Bottom-up strategy includes
sales, usage, efficiency and
costs for specific
technologies.

End uses include residential
lighting, appliances, HVAC,
commercial HVAC, lighting,
water heating, refrigeration,
industrial motors and
transformers.

Policy case driven by
increased efficiency of new
sales.

Recent Achievements
implemented as a “scenario”
within BUENAS, like BAU,
Cost-Effective Potential and
BAT scenarios.

Fig. 1 Flowchart of BUENAS calculation. Note: Stock and Diffusion can be entered directly into the model as data, but this is rare

Stock

Diffusion

GDP/capita

Electrification
Urbanization

Baseline Unit

Consumption

Retirement
(Survival)
Function

TargetUnit
Energy
Consumption

Business as Usual

LEGEND
Dataor
Assumption

Calculation

Dataor

e

Efficiency Case

Final Energy
Demand

Final Energy
Savings

co,
Mitigation

Source: M.A. McNeil, V.E. Letschertand S.A. de la Rue du Can. “Bottom-Up Energy

Analysis System (BUENAS)—an International Appliance Efficiency Policy Tool.” Energy

Efficiency 6 (January): 191-217.

<
< S EAD |SUPER-EFFICIENTEQUIPMENTAND
APPLIANCE DEPLOYMENT INITIATIVE

Regulations Analyzed

Sector Residential Commercial* Industrial @
2
2 3
b3 o S |z =
1 B8 e o 2 (812 | |8
Slzle |2 |2 |82 (s|Q|&ls |2 |[5|E
s s(2l5|zlg|S|=2 [|5|& (3 [ | &
12122 |2|8|8|5|2|8|2 |5 |3
3 ® |5 |2 |E = [T |8 |- |3 | &
2 2 = <) = [}
=3 E] 3 |2
Country K
Australia 2 1 1 4 1 1 5
Brazil il 1 1
Canada 8 3 1 7 il 1 1 al 8
Chile 1 1 2 2
Eurppean Union 6 3 2 1 12 1 1 1 il 2| 15
india 2 2 1 5 1 1 6
Japan 1 1 1 1 4 1 1 1 1 13
Korea 2 2 1 5} 1 1 6
Mexico 2 1 1 4 2 2 &
South Alrica 4 1 1 6 1 1 7
United States 6 5} 1 1 1 14 1 3 2 6 3 1 4 23
Total 24 | 18 3 10 8 63 3 6 3 12 9 3 12 87

87 MEPS
analyzed

+ 27 “no data”
+ 9 “no impact”

U.S. and E.U. (FR, GER, SWE, UK) continue to be leaders in number and scope of coverage of MEPS
Level of analysis and availability of data is highly variable — a major limitation
Not uncommon to see published MEPS with below-market efficiency levels
China not a member of SEAD, so not included, but have been analyzed by LBNL

27/06/2016
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SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

Results

Standards in SEAD member countries
could reduce emissions by 4 Gt by 2030,
much of which is in residential electricity

0.4
0.2
0.0

Primary Energy Savings

14 Water Heating
1.2 17 Fransformers
Refrigeration
10 = Other
0.8 B Maotors and Pump:
= M Lighting
0.6 WHVAC

M Electronics

Industrial

Industrial

Residential
Commercial
Residential

I .
5 Commercial
Residential
Commercial
Industrial

Electricity Electricity

OECD Non-OECD

Cumulative CO, through 2030 3.95 Gt

Residential Appliances

 Residential Electronics

M Residential HVAC

= Residential Lighting

M Residential Water Heating

W Commercial HVAC

W Commercial Lighting
Commercial Refrigeration
Commercial Water Heating
Commercial Other
Industrial Motors and Pumps
Industrial Transformers

Savings still moderate in fuel-burning equipment,
in the commercial / industrial sectors and in Non-

OECD countries (China analysis In Press)

Achieved vs.

Potential (BAT)

Cumulative CO, Mitigation (Gt)

Captured

Potential

0 7 4 3 B 10 12 14

MT,
BINAC  Blighting  ®Appliances  §Weter llesting  BMotors and Transformers B Other

1600

1200 -

1000
= 800
2

¥ 600

40

3

20

3

-200

1400 +———————— H Other
¥ Motors &
Transformers
¥ Appliances
_7/ PP
% i Lighting
A Z BHVAC
OECD | Non-OECD
Potential 142010-1014
Achievements

2030 Electricity Savings Potential

Only about a quarter of savings from Best Available Technologies has been
achieved, while technology keeps advancing and cost of efficiency is decreasing

Electricity growth will occur in developing countries, where most savings is

untapped

Source: M.A. McNeil, et al. SEAD Member Economy Recent Achievements: Projected Savings from Energy Performance Standards since 2010.
Forthcoming. LBNL

27/06/2016
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SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

Key References

» Kalavase, Puneeth, Michael A. McNell, Virginie Letschert, Jing Ke, and Ana Maria
Carrefio. 2012. “Projected Impacts of Global Energy Efficiency Standards for
Appliances Implemented in SEAD Countries since 2010.” In .

» Letschert, Virginie, Louis-Benoit Desroches, Jing Ke, and Michael McNeil. 2013.
“Energy Efficiency — How Far Can We Raise the Bar? Revealing the Potential of Best
Available Technologies.” Energy 59: 72—82.
doi:http://dx.doi.org/10.1016/j.energy.2013.06.067.

* Lowenthal-Savy, Danielle, Michael A. McNeil, and Lloyd Harrington. 2013. “Evidence
of Progress - Measurement of Impacts of Australia’s S&L Program from 1990-2010.”
In . Coimbra, Portugal.

* M. A McNeil, and V. E.Letschert. 2010. “Modeling Diffusion of Electrical Appliances in
the Residential Sector.” Energy and Buildings 42: 783-90.

* McNeil, MichaelA, VirginieE Letschert, Stephane Rue du Can, and Jing Ke. 2013.
“Bottom—-Up Energy Analysis System (BUENAS)—an International Appliance
Efficiency Policy Tool.” Energy Efficiency 6 (January): 191-217. doi:10.1007/s12053-
012-9182-6.

e Zhou, Taylor, and Michael A. McNeil. 2014. “Measuring Market Transformation:
Quantitative Analysis of Appliance Energy Efficiency Labeling Program Impacts in the
European Union, Australia and India.” In . Asilomar, CA.

‘ SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

Governments Working Together to Save Energy.

For more information or questions please contact:

Michael McNeil, mamcneil@Ibl.gov
Jenny Corry, jcorry@clasp.ngo

SEAD — www.superefficient.org
LBL-BUENAS tool — https://ies.lbl.gov/research-area/appliance-energy-efficiency
CLASP - www.clasp.ngo

LEAN ENERGY
www.superefficient.org o :

27/06/2016
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Additional information
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SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

Sources of Data Forecasting

e 1st priority - “Complex” Sales Forecast — Forecast of product taken from
secondary source, such as U.S. TSD or EcoDesign Preparatory Studies,
takes into account economic growth, population, housing and technology
shifts

* 2nd priority - “Simple” Sales Forecast — Forecast of product taken from
recent historical trends and then trended with growth rate, either constant,
or tapering.

Sales-based activity 60% of branches

» 3rd priority - Stock Forecast (rare) — Stock forecast taken from secondary
documents, sales derived from stock.

Stock-based activity 9% of branches

» 4th priority - Saturation Forecast (esp. dev. countries) — stock from
ownership rates forecast according to macroeconomic parameters (GDP,
urbanization, electrification). See McNeil & Letschert Energy & Buildings
paper. Applies to refrigerators, washing machines, lighting, televisions, air
conditioners & ceiling fans.

Saturation-based activity 31% of branches

27/06/2016
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SUPER-EFFICIENT EQUIPMENT AND
APPLIANCE DEPLOYMENT INITIATIVE

BUENAS Model Approach

* Bottom-Up — BUENAS is Bottom-Up Energy
Analysis System

 Demand Side — Projects need for energy services

by energy carrier, regardless if iffhow demand will
be met

* Appliances Equipment and Lighting — Includes
both electricity and fuel. Mostly buildings end
uses + motors and transformers

» Efficiency Policy Oriented — Emphasis on
calculating savings from EE scenarios

» Planning Tool Applications — Especially for
developing countries

e}
( SUPER-EFFICIENT EQUIPMENT AND

Econometric Modeling for Appliance Ownership

Ownership per HH of Ref, WM, AC, TV, Fans, and lighting bulbs —or use sales data

| Logistic Function: |

Refrigerator Model

maximum
diffusion

.
,\?;;E e mor er::;r lighting, sp: ing, standby power. Dl = a

— e L o0l + BB+ fy SPE)
diffusion of the _~]

appliance for the :
bp | monthly household income |

\
/ | Appliance-épecific variable

economy c
| electrification rate |
140% 140% 140%
o] o]
a 1] OData i

120% 38 o 120% O Data 120% 1] OMogelDifiuson | Jog |

o 9 O Model Diffusion S o
100% %ﬁ 5 5 o 100% 100% &®

) &
80% 2 80% © 3 80% o

o o} =3 o
60% 60% o 0.8 0% [Sual rg s}
o og o o Hh [u}
20% 20% 40% 5 &
O Data OO Bu% o @ ® ° o
o 0o o
20% ) Model Diffusion [— 20% o QDD = 20% B o
ot S o, mg@ﬂ’%
0% . . . . % ﬁ i 0% 4
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EFFICIENT EQUIPMENT AND
LIANCE DEPLOYMENT INITIATIVE

¥}
The Global Equipmen Energy-Use and Cost Dtbuse. e
7 e s charps oy e e s,
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See McNeil and Bojda, Energy Policy 2012

EFFICIENT EQUIPMENT AN|
LIANCE DEPLOYMENT INITIATIVE

BUENAS Methodology

¢ Consistent framework to
analyze standards using data

from: . BUENAS Variable Index
— Pre-standards studies —ics
performed as part of the 18 _—
regulatory process .
(preferred) 3 -
— Secondary sources on _JM”_
baseline efficiency, use 25 EneTBr-EAU
patterns, sales and market Energy-£FF
growth 2

— Assumptions (unusual)
« Data for ~450 products

differentiated by economy and 1 fe
sub-class, including: \

macroeconomic parameters, 05

sales, lifetimes, unit energy

consumption (UEC), equipment o+

prices' fuel prices 2005 2010 2015 2020 2025 2030

27/06/2016
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Comision NACIONAL PARA EL
Uso Ericiente e La EnErGia

Impacts Evaluation of Appliance EE
Standards in Mexico since 2000

Energy Efficiency Policy Workshop April 12, 2016

Comisién NACIONAL PARA EL
Uso ErscrenTe D ua Enengia

What Is Conuee?

Ministry of

It coordinates

technical coming from in the public
the federal and private

government on sectors.

energy on EE
efficiency. .

branch on
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Conuee’s Most Representative Programs

& (AL PARA EL
A Enengia

misién
Uso Erscre

Conuee’s Most Representative Programs
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ENER | {8 UEE

Conuee’s MEPS Program

Mexico’s most Began in early

effective EE 1990's with 4
program. standards.
It now COVEIS  Few times there is
30 major opportunity to
appliances, evaluate its
equipment and impacti-LE
building 2006) and LBNL
components. SCERASELLDES).
SENER | {48 UEE

Impacts Evaluation of Appliance E
Standards in Mexico since 2000

* Developed by LBNL and CLASP upon request from CONUEE.

* It analyzes the impacts from MEPS for domestic refrigerators, and
window AC (harmonized with U.S. standards in the early 2000s), plus the
standard for mini-splitAC (implemented in 2011).

* It provides us with information on the benefits and impact of these
standards, as well as other relevant information...

27/06/2016
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— [2 HActonaL paRa £L
[

Energy Savings / Environmentén‘lm

enefits
Improvement in the average eﬂ%ency%(hese appliances as a result of the
standards.

* Refrigerators: 17% or 27%, depending on product class.
e WindowAC: about 4%.

» Split system AC: over 7%.

24 million metric tons of
CO2 avoided through
2014.

Savings of about 6 TWh Equivalent to two 500
of electricity in 2014. MW power plants.

Economic Benefits

For consumers / industry

 Savings of about $3 billion USD due to electricity saved by these
standards between 2002 and 2014.

» While efficiency increased, prices did not increase more than the
rate of inflation.

For the domestic economy

» Implementation of standards reduced peak generation capacity
needs by 1.36 GW, equivalent to saving the need for $180 million
USD in capital investment.

» Savings to the treasury by avoided subsidies.

27/06/2016
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Other Benefits

Awareness
* Introduction of these standards and associated energy lavels has led
to increased awareness of EE among consumers (it makes the top

3).

Private sector support

» The study shows private sector support to the MEPS program as it
allows manufacturers to compete under similar conditions.

1516m NACIONAL PARA EL
Uso € La Enengia

SENER | ] UEE

Comisin HACIONAL PARA EL
ErrcrenTe [

Another Relevant Conclusions

» A clear efficiency shift in major appliance markets in Mexico attributable to

implementation of efficiency standards.

» Savings of about 6TWh in 2014, making appliance standards program Mexico’s

most effective energy efficiency programs.

» Harmonization with U.S standards has been successful, moving the efficiency
of the domestic market and benefiting manufacturers allowing them to

compete in the U.S market.

* Recent updates to refrigerators and AC standards were virtually identical to the
previous version, therefore there are savings potential to aligning our

standards to U.S. MEPS.

27/06/2016
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Why is this study important for us?

Comisidn HACIONAL PARA EL
Uso ErscrenTe D ua Enengia

 |tstrengthens the culture to evaluate our programs.

e For future evaluations, it highlights the importance to include stakeholders
directly involved in the programs we are evaluating.

* It provides us with accurate information to share with relevant government
agencies (Ministry of Finance).

It was particularly important for the private sector (chambers and associations) to
be well positioned in the very competitive North America market.

Méthodology and Data Requirements

» Data sourced primarily from Mexican government agencies, gathered by IIE with
CONUEE support.

* Model-level data on product capacity and energy consumption from certification
agency’s product registry (ANCE).

« Baseline selection: market trends before MEPS were revised.

27/06/2016
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Comisién NACIONAL PARA EL
Uso Errcrins Ds La Enenia

(+52 55) 3000 1000 (1035)
eduardo.ramos@conuee.gob.mx

www.conuee.gob.mx
%W @CONUEE_mx
K] facebook.com/CONUEE
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DATABUILD

Developing Evaluation Capacity
How to conduct an evaluation

&
Process DATABLILD

Develop theory of change

Identify the evaluation use and audience

Identify the evaluation objectives and questions

Identify the type of evaluation required

Identify evidence requirements

Secure the resources

Conduct/commission the evaluation

Use the evaluation findings

27/06/2016

38



27/06/2016

Theory of change checklist oaramLo

-

Context What are the stated objectives of the policy?
and issues  What contextual factors may influence the outcomes and
impacts?
Who will the policy affect — directly and indirectly?
What do we know already?
What else might affect the outcomes— policies/other?

Impacts What is the overall goal of the policy?
What is the policy aiming to achieve in the long term?
What policy objectives will it address?

Outcomes What is the policy expected to achieve in the
short/medium term?
What changes would you expect to see?

Outputs What will be delivered as a direct result of the policy?
What activities will directly result from the policy?
Who will participate as a direct result of the policy?

Inputs Financial, activities, other — governmentand partners

Theory of change checklist oszamuo

e off
Assumptions How will inputs => outputs => outcomes
=>impacts?
What is necessary/sufficient?
Effect of different contexts?
Risks What could go wrong?
Alternative What else could lead to the outcomes that are
explanations seen?
Unintended What else might happen?
consequences
Bias Known unknowns

Addressing confirmation bias
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) . . &
E Evaluation use and audience osmzuie

Who will use the findings? What for?
When do they need them?
What evidence do they need?

How is it best to communicate findings so that
they make an impact?

3 i . . &
E Typical evaluation questions camaue

* What has happened?

* What difference did the policy/programme
make?

* How well was the policy/programme
implemented?

* How can we do things better/what can we
learn?

* Was the policy/programme good value for
money?

40



. . &
Type of evaluation required =sm==uio

4

Process, how did it go?

Impact, what difference did it make?

Economic, was it value for money?

. . B
Evidence requirements  oamsuio

4

Monitoring; activities, outputs, outcomes, impacts
Baseline; what was the position before the policy was
announced/implemented?

Counterfactual; what would have happened without the
policy —is there a comparison group?
Understanding/insight; who, why, how, what works,
drivers, barriers, etc

Consider:

What do we know already, how reliable is it?

How can we obtain the evidence we need?

What tools and techniques are appropriate? Experimental,
statistical, case study, survey, etc.

Who should be responsible for collecting evidence?

27/06/2016
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“S .
3 Secure the resources DATASUILD

.

Steering

Financial

. &
Conduct the evaluation rcamsuie

N

Define terms

of reference Prepare Select

Ongoing Results and

management

and establish project contractor (if Inception
steering specification outsourced)
group

findings

27/06/2016
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Using the findings PATABLILD

4

Inform current and future policy development
Provide value for money evidence to funders
Secure stakeholder engagement

Plan from the start
Use early results

Disseminate:
— Outcomes and impacts
— Specific and general lessons learned

Share with evaluation community

@
Summary DATABLILD

b
=

Develop theory of change

Identify the evaluation use and audience

Identify the evaluation objectives and questions

Identify the type of evaluation required

Identify evidence requirements

Secure the resources

Conduct/commission the evaluation

Use the evaluation findings

27/06/2016
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o\ B
@ Thank you PATABLILO

W

Charles Michaelis
Databuild Research and Solutions
charles.michaelis@data-build.co.uk
+447813 799580

(=]

DATABUILD

www.data-build.co.uk
research@data-build.co.uk
21 Graham Street, Birmingham, UK, B1 3JR
0121-237-1144

27/06/2016
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Asia Pacific Energy Research Centre & Asiit-gaciﬁc' i

(]
onsune dpAPERC 6P P

Evaluation Checklist

¥

° ]
Checklist PATABLILD

o

1. Develop Theory of Change

What is the overall goal of the policy?

What is the policy aiming to achieve in the long term?
What policy objectives will it address

What is the policy expected to achieve in the short/medium term?
What changes would you expect to see?

What will be delivered as a direct result of the policy
What activities will directly result from the policy
Who will participate as a direct result of the policy
Financial, activities, other — government and partners
How will inputs => outputs => outcomes =>impacts?
What is necessary/sufficient?

“ Effect of different contexts?

What could go wrong?
Alternative What else could lead to the outcomes that are seen?
Unintended What else might happen?
_ Known unknowns
Addressing confirmation bias

27/06/2016
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Checklist PATABUILD

2. Evaluation use and audience
Who will use the findings?

|

What will they use them for?

How can we do things better, what can we learn?

Was the policy/programme good value for money?

° ]
Checklist DATABUILD

b

e type of evaluation required

Process?

Economic?

5. Consider the evidence requirements

Activities, outputs, outcomes, impacts

Baseline What was the position before the policy was
announced/implemented?

Counterfactual What would have happened without the policy?

Who, why, how, what works, drivers, barriers

Consider What do we know already, how reliable is it?
How can we obtain the evidence we need?
What tools and techniques are appropriate? Experimental,
statistical, case study, survey, etc.
Who should be responsible for collecting evidence?

27/06/2016
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Checklist PATABUILD

6. Secure the resources

|

Determine a steering group/review process
Identify management responsibilities and processes
Secure financial resources

Allocate time to staff responsible

7. Conduct the evaluation

Define terms of reference and establish steering group
Prepare a project specification

Select a contractor (if outsourced)

Hold an inception meeting

Ongoing management

Results and findings

° ]
Checklist PATABUILD

v

Mechanisms to feed into policy making process
Communicate to funders and stakeholders
Capture generic lessons and mechanisms to communicate

Share with evaluation community

27/06/2016

47



27/06/2016

International
n Energy Agency

\iea

Secure e Sustainable e Together

Energy Efficiency Indicators

B We use indicators along with evaluation to design
better policies

B We use indicators along with evaluation to track
progress against targets

48



International
Energy Agency

Jea

o Sustainable ¢ Together

Industrial energy use, 1990-2012

150

® Gther non-OECH
120 w Africa and Middle £ast
® i afin America
50
) ™ Other Asia
60
Windia
3a
® China
o
1990 1995 200 2005 2010 OECD

B Decrease in OECD share (from 48% to 33%) due to
absolute increase in energy use in non-OECD countries

m Significant growth in non-OECD, particularly in China

© OECD/IEA2015

International
. Energy Agency
,lea’
ccure ¢ Sustai

ainable ¢ Together

Industrial energy use, 1990-2012

150

# Non-ferrous metals

120

o Paper, pulp & printing

= Non-metaliic minerals

wiron & steel

w Chemicals & petrachemicals

w Other industry
1890 1995 2000 2005 2010

B Gain in share of 5 energy-intensive sub-sectors since
1990, from 57% to 67% globally

27/06/2016
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Gifthousand 2013 USD

Energy intensity per unit of value added by region, 2000-2012

12

=" Energy Intensit

International

om—Ching
9 w wsindia
e ther fon-
et
6 e ——— OECD
L “World
~—
3 .
s iinited States|
0 - g : . - . ; ., ===European
2060 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 Urios

© OECD/IEA2015

\Jed/

““ High level indicatc
inable  Together g a8

0.0% -
-0.5% A
-1.0% A
-1.5% -

-2.0% -

Average annual percent change

-2.5%

-3.0%

O Efficiency effect m Structure effect = Energy per GDP
Energy intensity
Energy intensity = Energy efficiency

© OECD/IEA2015
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International

uea " Data need to be spt

120
= Residential
110
1004 o™ - - - - - - UL N ——Residential/capita
90 ’ : :
——Residential/dwelling
80
——Space heating TC/dwelling
70
x ——Space heating TC/floor area
60 — — — — —T
1990 1995 2000 2005 2010
Index: 1990=1. Data for IEA18 (Australia, Austria, Canada, Denmark, Finland, France, Germany, Ireland, Italy, Japan, Netherlands,
Norway, Slovakia, Spain, Sweden, Switzerland, UK, USA). Source: IEA energy efficiency indicators database.
TC: Temperature Corrected. Source: |EA, 2014. ©0co/ieazo1s

International

iz " What is an energy «

Secure ¢ Sustainable ¢ Together

energy
consumption

activity

&

& L5
b
00

© OECD/IEA2015
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International

G Residential ,

ainable ¢ Together

energy

activity

International
Energy Agency

iea

energy

activity

00,000,000 [ 51

27/06/2016
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International
Energy Agency

iea

tainable ¢ Together

Transport segments
passenger / freight

Transport modes
Road / rail / air / water

N

energy

activity

//

| Passenger-km or tonne-km |

Vehicle stock Distance travelled

Load ©0EcD/IEA2015

International
Energy Agency

iea

ainable ¢ Together

energy

activity

© OECD/IEA2015
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i " Indicators pyramid

Level 1

Aggregate
indicators

Level 2

Industry sub-sector
level indicators

Level 3

Product-/process-/technology-
specific indicators

27/06/2016

Liea Level 1 — Aggregate in

M Industry sector-level energy intensity
B Measures the amount of energy needed to produce
one unit of economic output
M Energy intensity for industry can provide a general
trend of the relationship between energy and
economic output
® Should not be used for cross-economy comparison

® Affected by other factors, such as structure of the industry
sector (i.e. share of production/energy use in energy-intensive
sub-sectors), quality of resources, and even weather
conditions

® Could indicate general trend of energy efficiency only if other
factors have not significantly changed
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International
Energy Agency

Jea " Description of Lev

Total energy e Totalindustrial e« Reflectstrends ¢ Does not DIRECTLY

consumption by energy in overall energy measure energy

unit of industrial consumption consumption efficiency developments

value-added ¢ Total industrial relative to e Changes over time can
value-added (in value-added be influenced by factors
constant not necessarily related
currency) to energy efficiency

e Cannot be used for
cross-economy
comparison

© OECD/IEA2015

Gifthousand 2013 USD

e . .
Jea " Level 1 indicator — ex

Energy intensity per unit of value added by region, 2000-2012

12
m—China

“India

e ther non-
OECD

World
——

s Linited States

sm——Eyrepean
Union

g g g g ¥ g g t t
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

B Should not be used for cross-economy comparison, though it seems
comparable.

B Can provide a picture of the evolution within a economy’s industry
sector

27/06/2016
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International
Energy Agency

iea

Energy-intensive industry

100% -

199G 2012
Other non-OECD

2012 1990 2012

Africa and Middle East

2012 1990
World China

2012 1990

1580
OECD

india

w_iron and steel Chemical and petrochemical e Non-ferrous metals
Other {non-energy intensive}

e Non-metallic minerals {ingd, cement] e Pager, pulp and print

B Energy-intensive sub-sectors have gained prominence
in most regions

ernational

i Level 2 — Sub-sector,

B Specific indicators depend on data available. Include
indicators at the sub-sector level that measure energy
use per unit of production (either in value-added or
physical terms)

B Energy intensity for industry can provide a trend of the
relationship between energy and economic output
within a sub-sector

® Can be influenced by structural shifts within a sub-sector (i.e.
changing shares of products/process routes)

® Can be influenced by pricing effects
® Cannot be used to compare intensity across sub-sectors

27/06/2016
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R Energy Agency

1ea’

© sustainable ¢ Togethe

Sub-sector
energy
consumption
by unit of
value-added

Sub-sector
energy
consumption
by unit of
physical
production
(specific or
unit energy
consumption)

Energy
consumption by
sub-sector
Corresponding
value-added (in
constant
currency)

Energy
consumption by
sub-sector
Corresponding
physical
production

Indicates the
relationship
of energy
consumption
to economic
output in a
particular
sub-sector

Indicates the
relationship
of energy
consumption
to physical
production

May hide important structural shifts in a
sub-sector

Value-added is influenced by a range of
pricing effects unrelated to physical
production or energy efficiency

Not possible to compare across sub-
sectors because of differences in process
and units

Cannot provide an aggregate picture of
efficiency in industry

May hide important structural shifts in a
sub-sector

Difficult to apply for industrial sectors
where a wide range of products exist and
energy consumption cannot be allocated
to a specific product

© OECD/IEA2015

Gift

International

g ™ Level 2 indicator

© sustainable ¢ Togethe

Energy intensity per tonne of crude steel, 2000-2012

40
w— 01
30
:» " QECD
20 -
wm—hina
10
s 1y dia
0 T T ¥ :
2000 2005 2010 2012 Tther non-QECD

Source: IEA Energy Balance and IEA analysis.

Note: Energy consumption derived from IEA Energy Balance and therefore may include some energy used for non-
core processes, such as some energy for captive heat/CHP.

© OECD/IEA2015
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International
Energy Agency

Jea " Level 3 — Product- or

B Specific indicators depend on data available.

® Indicators at the product or process-route level that measure
energy use per unit of production for a particular product,
technology, or process-route

® Can also include indicators for a particular fuel or set of fuels
M Can provide a trend of the relationship between energy
and production for a particular process or product
® Cannot be used to compare intensity across sub-sectors

©OECD/IEA2015

International o

iea Energy Agency Descrl

ble ¢ Toget

ption of Level 3

Product or e Energy ¢ Indicates the ¢ Not possible to compare across
process level consumption by relationship of sub-sectors because of differences
energy product or energy in process and in units
consumption process consumption to ¢ Cannot provide an aggregate

by unit of ¢ Corresponding physical production picture of efficiency in industry
physical physical ¢ Indicates energy ¢ Use care when interpreting to
production production efficiency ensure consistent boundaries and
(specific or improvements definitions

unit energy within a process or * Can be influenced by changes in
consumption) product process technology

©OECD/IEA2015
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International

e Level 3 indicator — e

« Tog:

Thermal energy intensity per tonne of clinker

4500 & 600 6
° °

g 3000 - 4 a00 4
il
£
g
b

1500 - S 2200 - 2

0 . o o . o

: 2011 2012 2011 2012 2011 2012 | 2011 2012 | 2011 2012 | 2011 2012 § 2011 2012
world China India tatin America | Africa and Tther E CECD
Middle East non-OECD |
W Cement ® Thermal energy intensity

B Decrease largely due to conversion of wet-process kilns to more
efficient dry-process kilns with preheaters and precalciners

B Use care when interpreting to ensure consistent boundaries and
definitions

© OECD/IEA2015

International

ieg ™ Level 3 indicator —

« Tog:

Thermal energy intensity per tonne of clinker

4.5 sw——orld

——rl] 28

_ 40
k]
E

< " s anada
=
3

a5 e hing

e ingia

30 : r 1 : , eeynited

2005 2007 2009 2011 States

Source: Cement Sustainability Initiative (CSI), Getting the Numbers Right Database (GNR), 2015,
www.wbcsdcement.org/GNR-2012/index.html.
Note: Covers 30% of global capacity, and may not have equal coverage in each region.

© OECD/IEA2015
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International

e Level 3 indicator — e

cure o Sustainable e Together

Specific electricity consumption in aluminium smelting

18000 e China

e Bsia {excl.
China}

=mNorth America

o,
v 4 \ smenSouth America
M

kWh/tonne of aluminium

14000
\

13000 r— B B e e e e Al T L e At s |
1980 1985 1890 1995 2000 2005 2010

Source: International Aluminium Institute (IAl) Statistics, 2014, www.world-aluminium.org/statistics/.
Note: Estimates used for some regions, and may not have equal coverage in each region.

© OECD/IEA2015

International

Uiea) ™ Level 3 indicato

re ¢ Sustainable ¢ Together

400 24
° @

300 - - o 18
g [ ] [ ] L ® &7
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mithylene @ Propylene MBTX  ®WAmmonia MMethanol  eintensity

Source: IEA analysis and modelling.

© OECD/IEA2015
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International

2 " Where do | start?

M Prioritising the sectors important to your economy

International
. Energy Agency
1ea’

ainable ¢ Together

Breakdown of energy use energy use

Non-energy use 3% porccutiure & fishing 2%
Commercial/public services

™ Other 1%

||
% i
8% et
- fron and stes] 8%
Chemicals and
Residential 22%

petrochemicals 10%

MNon-ferrous metals 1%
MNon-metaliic minerals 4%
Paper, pulp, and printing 2

Transport 27%

Other industry 12%

e
U

About 2/3 of industrial final energy consumption comes
from 5 major energy-intensive sub-sectors.

27/06/2016
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International
Energy Agency

Jea
ief? eyt iiea e
Energy Efficiency Indicators: Energy Efficiency Indicators:
Fundamentals on Statistics Essentials for Policy Making
Policy, analysis and monitoring:
together to ensure successful implementation
' 4 International
o Energy Ages
: 1ea~

Presenting a set of ir

Secure o Sustainable ¢ Together

[ J——

Figure 11 = Pyramid of residential appliances indicators

Tofal appliances energy consumption (absolute or as a
share of residential consumption)
@ Total appliances electricity consumption (absolute or as
a share of residential electricity consumption)

Appliances consumption per dwelling {and per
@ dwelling with electricity)
For each appliance type: energy consump-
tion per appliance unit @

icator and, it applies,
lered s the preferred indicator for o

20

© OECD/IEA2015
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International

og_ o .
" Energy Agency D b ss
iea escribing possil
Secure ¢ Sustainable ¢ Together o
Table 7.3 » Summary of the main data needed for transport indicators and
examples of possible sources and methodologies
Data Source Methodology
Energy data
Total ransport consumption | National energy balance | Administrative sources
National energy statishics
Modelling
Consumption by sub-sector | National energy balance | Administrative sources
Maticnal energy statistics
Mobility surveys
Modelling
Consumption by segment Mohility surveys
Modelling
Consumption by vehicle type Mohility surveys
Modelling
Activily data
GDP, population National statistics offices Administrative sources
Vehicle-km (vkm) Vehicle registers/ Measurements: odometer
Roadwaorthiness fesfing readings
services/
Inspecting organisofions
Municipalities/Transpart Measurements: road traffic
authorities count
National and international Administrative sources
databases
Transport ministries Mobility surveys
Modelling
Passenger-km (pkm}) National and international | Administrative scurces
databases
Transport ministries Mobility surveys
Tonne-km (tkm) National and international Administrative sources
databases
Transport minisiries Mohility surveys, freight
surveys
© OECD/IEA2015
International
- Energy Agency

1ea’

re ¢ Sustainable ¢ Together

Methods used to col

Administrative sources

Surveys

~

#
i

.
\

© OECD/IEA2015
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International
. Energy Agency

iea Sharing exper

Secure ¢ Sustainable ¢ Together

160 economy
practices
presented

by sector and by
methodology

o
B orgnisaton Stasis ustia
(=) Name of the survey  Household energy onsumpon survey
5, Survey purpase « To defermine fofl hausehold energy consumption
o To deermine ousshld aplionces energy consmion
& o To wlct househol energy expenditre
o To collct dweling physical cheracrics
o To collect household occpant chorocersis
Sample design Strafified random sampling gpprogch
Sample souries Listof oddreses, st of elepone number, abowr force sy
Colledion methods  Computer asised persanl ieniw (CP)
. o Computes it elephone ifeview (CAT)
% Sample/Popultion size 14000,/ 3 425 720 | Responserrate 5554
=N frequenyy rery o yeors Lastfime surveyed 2010
E Time 1o complete suvey 10 minres Mondotory o
3 [ Nor
Sunvey respondents  Househalds

Elements collected

End-uses collected

fenovation:

Dueling ype, dweling oo are, builingoge, householdoccupony,energ-1eloed
: i und el exeniy
,

Spuce coling, spac heging domesTc o wate, aher: onking

Main challenges

Possible improvements

Ker best pracice

Notes and comments

Other

© Incosistentresponses
o Response quolty

A new approuch f dafocontrl ompared it p x thefis fine
n 2004 und sy s, e 2000 survey,
only e indhiduol energysouce hemseives wese checked for plousiiy,any mising
dato were alaled (quaniy-vave pir) nd sbstiatonswere mote f necesay. Such
vouines of couse coninue fo be used, wifh e addiona s that e ool o the reporied
negy consumgon i en elced o claated o) verall consumpion. Tis
ficitous wieol consemptien by he ousehold s lalaed o the o for hat
househld, on spoce, number of peopl i hausehoc) and pe-se-
paramefes for theindnidulfypes ofuse (pace g, walerbexing, ookig, ofher
purpasss), on the other hond. Colculoing te fof eported energy consumton per
ousehad in i woy i e plousiiiy ouines,because ane o
mare aengiie quaniiies o o be e i e guontiy-wlue puis do nt mafch
ond these olfemative quontiies fhen, when vonobly applied, lead fo o Rumber of difrent
akulted verl energy figures.Th: lue s henused o
‘et quuniy-value pais ot appear mast prbabie

vniabe: Suneying Nethodgogy and Quesfomnite

Background:
Institution
Purpose ...

Technical

information:

Sample
Frequency
Data collected...

Comments:

Challenges
Tips
Documents
Links...
(e.version)

© OECD/IEA2015

International
. Energy Agency

re ¢ Sustainable ¢ Together

feg How are countrie

International

Energy Agency

Working together to ensure reliable, affordable and clean energy

mmPycorn

Search our site

7]

Connect with us: @ ° 0 @ e

HOME

ABOUT US

TOPICS

COUNTRIES NEWSROOM & EVENTS

International Energy Agency > EE Indicators Manual

PUBLICATIONS

STATISTICS

A supplement to the publication Energy Efficiency Indicators: Fundamentals on Statistics ), this database presents practices on collection of data for developing efficiency ir

from a variety of OECD and non-OECD countries.

Practices are searchable by country, sector, methodalogy and type of available documentation. By sharing these experiences, we hope to help countries and organisations to 1
their own energy efficiency indicators programmes.
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New Zealand
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Netherlands
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Industry
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Services
Transport
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results
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i A few concluding remarks

M Indicators are an important tool for improving the
effectiveness of energy efficiency policy and tracking
progress

M Varying levels of detail are needed across sectors
depending on economy-specific priorities,
policy needs, data availability, etc

B A global community of experts and
a database of practices used across countries
in support of developing programmes is available at:
www.iea.org/statistics/topics/energyefficiency
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