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Roundtable: meeting each other Ieqa
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Infroductions

1ea

* What is your name?

* Where are you from?

* Who do you work for?

* What do you do?

IEA 2022. All rights reserved.
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Infroductions

* Charles Michaelis
- From the UK with experience in SE Asia, Africa, China, and Australia

- Monitoring and evaluation of energy efficiency policies for 30 years

- Indicators and evaluation helps to deliver better policies with better
results for people and the environment

- Hoping to build understanding of indicators and evaluation to help
you in your work in future
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Infroductions

* Mafalda Silva

- From Portugal with experience in methodologies for efficiency
indicators and indicators analysis

- Former IEA official — Statistics manager at the IEA leading the
efficiency indicators work stream (2017 — 2021)

- Coordinator researcher in projects around sustainable energy
systems and energy efficiency /EDSM

- Good policies need evidence. Hoping to provide useful
takeaways on indicators and evaluation for your daily work and to
learn from your experience

IEA 2022. All rights reserved.



Key Learning Points 1ed

* Monday
- Monitoring and evaluation concepts
- Energy balances and energy efficiency indicators
- The role of indicators and evaluation

Working in groups

* Tuesday
- Theories of change
- Multiple impacts of energy efficiency
- Policy and programme indicators
Case study based
» Wednesday
- Understanding the impact of policies and programmes
- Evaluation questions
- Developing a MEL Framework
- Next steps

IEA 2022. All rights reserved. Page 7
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What are indicators

Indicators are clues, signs or markers that describe observable
changes or events which relate to a programme or policy and show
how close a programme or policy is to its desired path and
outcomes.

Indicators provide the evidence that something has happened —
e.g. an output delivered, an immediate effect occurred or a long-
term change observed.



What is evaluation? Ied

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
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In groups

* 5 minutes
» Taking it in turns, remove a brick and place it on the top

+ Tallest tower or last to collapse wins

IEA 2022. All rights reserved. Page 11



Reflection 1ed

What did you achieve?

What about your approach worked and what didn’t, why?

What would you do differently next time?

What indicators could you use to measure performance?

IEA 2022. All rights reserved. Page 12



What are indicators and evaluation? 1ed

* Repeat exercise

* Was that more effective?

* What have you learned about indicators and evaluation?
- What did you do?
- How did you do it?
- What difference did it make?

IEA 2022. All rights reserved. Page 13
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Overview []e]

The importance of energy balances
How to read an energy balance?
Aggregated indicators from the energy balances

Why aggregated indicators are useful?

IEA 2022. All rights reserved. Page 15



The “big picture” — Sankey diagram e
World Millions of tonnes of oil equivalent = Iea

BaLANCE (2020)

Statistical differences
s Steck changes Statissical afferances

Production and imports Total final consumption
(19 530 Mioe) -~ > > (9571 Mioe)

Oil prod  JTF=51 \ p Industry

Non-energy use

Geoth prod
Other prod
Hydro prod
Nuclear prod

v vV A

Exports Power losses Own use Exports
Stock changes

“Energy balances” are the starting point to develop energy indicators
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Kenya’s Sankey e

Sankey diagram for Kenyan residential sector

Cooking: 483681 TJ
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The importance of energy balances: bringing all information together |&Q

“...An accounting framework for compilation of data on all energy products entering,
exiting, and used within the national territory of a given country during a reference period.”
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Why do we develop energy balances? [S]e

« To understand overall energy use in country, from supply, to transformation and final
consumption sectors.

« To estimate high-level indicators and CO, emissions from the energy sector

- To assess data completeness and check quality of the various energy commodity
balances
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How to read an energy balance?
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The energy balance table [S]e

SUPPLY AND Caal rude il Natural ~ MNuclear Hydro Geotherm. Bicfuels Electncty  Heat Total
CONSUMPTION il products Gas solar & waste
elc,

Producton T T W YT T - T o
Imports. J3T54 400 - 414117
Exports i22¢ | Supply 730 A s
Intl. marine bunkers -1657 - - - -1657
ot aviaion bnkers g Refined products and electricity - - vt TES

OCK Cl gﬁes K - -
TES T4z S75iT are secondary energy; .
Transters — W w2 26 | production equals zero to avoid Total energy supply
Statistical differences 15 -3078 -1118 double COUI'ItiI'Ig “ .
Electricity plants % - - .
- g |CoUDlGCOUNING. _ Columns present the “commodity
Heat plants - - - - - R - »
Blast fumaces : 15458 balances
Gas works. - - 22
Cokelpat. fuel/BKB plants Transformation . 5335
rirres 1 s for all products

s v - - - - -
Liquefaction plants ) . . Negative value represents an input, . .
Other transformation - - - positive value represents an output. - 3606
Energy industry own use -1772 - -16218 -5 - -3M4115
Losses - - - - -23211
TFC 106612 - 20768 33 Transformation losses appear in the -J 606580
INDUSTRY EZF3H] BT E* T : | zoo087
otal column as negative figures.

I d steel 55050 - 639 - 63054
Pl J - ] =5 + All data are comparable thanks to a
Mon-ferrous metals 524 - 17 - - - - - 1061 - 1702 .
Non-metallic minerals 13423 - 4N - - - - - 146 - 21000
Transport equipment i : : : : : : T s : e common energy unit
Machinery - - s - - - - - 598 - a7
Mining and quarrying - - 1669 - - - - - 1262 - 2051
Food and tobacco - - 4 - - - - - g 723
Paper, pulp and printing 855 - - - - - - - a18 - 1773
‘Weod and wood products - - - - - - - - s - 345
Construction 145 - 540 - - - 44 - 728
Textile and leather 685 - 391 - - - - 143 - 1219 -
Non-specified 22338 - 13835 5698 - - 60 32170 27818 - 1019 ° Total energy can be deﬂned —_ Balances
TRANSPORT - - 98067 3258 . . - 878 1564 | 109787
Domestic aviation - - 4443 - = - - - - - 4443 l
Road - - 89329 ™M - - - &78 - - 92999 O ut.
Reail - - 2810 . - - - - 1564 - 4374
Pipeline transport - - - 456 - - - - - - AB6
Domestic navigation - - 1444 - - - . - - . 1444
Non-specified - - 40 - - - - - - - 40
OTHER 12401 - dESed 36 - - 942 122511 59795 | 2emm18
Residential 2690 - e 178 . - 801 115438 26484 | R
Comm. and public services 4635 - 3 1963 - - L] 7072 9494 - 26027
Agricultare/forestry - 10950 166 - - - - 18195 - 2931
Fishing - - - - - - - - - - -
Non-specified 5067 - 534 - - - 50 - s | 1e0se
NON-ENERGY USE - 3622 19186 - . E . . A sosoe
in industryftransf fenergy - 3622 19186 - - - - - - 50808

of which. feedstocks - 14136 19186 - - 33322
in fransport - - - - - -
in other - - - -

IEA 2022. All rights reserved. Page 22



Understanding the main energy flows

Supply

Transformation &
owh use

Final consumption

IEA 2022. All rights reserved.

1ed

Millinn t~annan Af Al sasoiuslant

SUPPLY AND Coal' Crude Qil Natural  Muclear Hydro Geotherm. Biofuels/ Electricity Heat Total
CONSUMPTION ail® products gas Solar/ Waste

e
Production 365719 447327 - 303241 67965 34922 22563 134487 - 1.76  13763.99
Imports 79523 237932 132940 91552 - - - 2392 62.11 0.01 550550
Exports 3343 -235463 141463 93253 - -1944 6225 001  -5616.91
Stock changes 108.86
TPES 761.45
Transters Rows present energy flows P
Statistical differences 4241
Eleciiy piants across energy products 266 58
CHP plants M451.86
Heat plants \ . . - - -9.39
Blast funaces -207.69 -0.05 -0.01 - -0.04 207.78
Gas works -13.32 =217 542 - 027 -10.34
Cokelpat fuel/BKB/PB plants ~ -89.62 - -2.32 0.03 - 0.12 92.29
Oil refineries - 424676 416565 - - - 8111
Petrechemical plants - 3590 3537 - - 0.53
Liquefaction plants -12.08 15.16 - -1647 - - - -13.40
Other transformation -0.30 10.75 -0.54 1301 - -90.54 -0.68 -94.32
Energy industry own useg” “\622.61
Losses H «“ ”» 224 84
= Three main “blocks” of flows e
Industry b : e . rerr——rrr—orar— 2 152,60
Transport 0.07 0.01 263320 101.89 - 81.97 30.73 - 214787
Residential 7273 - 20930 4314 31.64 72660 48844 9920  2061.15
Services 33.90 8572 18745 7.68 2828 39552 3699 775.73
Agriculture/Forestry 16.08 0.01 10420 9.66 207 9.84 52.79 i 197.87
Fishing 0.00 5.68 0.06 0.05 0.01 0.55 0.05 6.41
Non-specified other 30.08 0.01 18.27 342 1.06 384 79.21 8.16 144.05
Non-energy use 5570 800 63717 16878 - - - 669.64

Page 23



Quiz

How to convert mass to energy units?

A. Density
5. Calorific Value

C. Carbon Content

IEA 2022. All rights reserved.

1ed
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Quiz Ied

How to convert mass to energy units?

4 )

Typically, in units
of energy per
mass (kJ/kQ)

- J

A. Density

[B. Calorific Value ]

C. Carbon Content

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz



Energy supply (Kenya’s) [S]e

T

1400 000
1200 000
1000 000
800 000
600 000
400 000
200 000

0

1990 1985 2000 2005

Balances give us “High-level” information: TPES, Totals, etc...

IEA 2022. All rights reserved. Page 26



Transformation and own use

Coal and

peat
Electricity plants -355445
CHP plants -95940
Heat plants 0
Gas works -30
Qil refineries 0
Coal transformation -18358
Liquefication plants 0
Other transformation 0

Energy indust

Losses

Input
(coal)

IEA 2022. All rights reserved.

Crude
oil

0

0

0

0
-508585
0

465

628

Qil
products

-31163

-360

0
0

501625

0

Natural MNuclear

Hydro Geothermal,

1ed

Biofuels and Electricity Heat

gas solar, etc. waste
-119138 | -20839  -27438 -31647 -21908 23191 0
-178 0 0 0 0 3536 1068
0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
Co;f?ired povcer plan{l 0 0 0 0
0 16141 0 0
== - Output |7
~=REH | (electricity)

The concept of transformation efficiency = output / input

Total*

-375667
-5875

0

-30
6960
-18358
-397
-16190
-562651
-36890
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Quiz Ied

What is the average efficiency for a coal electricity-only power plant?

Q
Boiler
A | 3 7 % (furnace) Turbine
Steam Tranfmission
ines
Coal
5. 52% |
| — il

C. 65%

Source: Energy Education
https.//energyeducation.ca/encyclopedia/Coal_fired_power_planticite_note-8
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Quiz Ied

What is the average efficiency for a coal electricity-only power plant?

9

Boiler
A . 37 % (furnace) Turbine

Steam Transmission

Lines

Coal

2. 52%

ML

C. 65%

Source: Energy Education
https.//energyeducation.ca/encyclopedia/Coal_fired_power_planticite_note-8
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Final consumption (S]e

World

Million tonnes of oil equivalent

Geother
Coal Crude Oil Natural Nuclear Hydro m./ Biofuels/  Electricity Heat Total
FINAL CONSUMPTION oil products gas Solar/ Waste
etc.

TFC 1035.50 14.68 3893.25  1440.26 - - 43.63 1050.88  1793.94  283.18 9555.32
Industry 826.95 6.66 299.71 537.77 - - 0.92 198.33 746.69 135.57 2752.60
Transport 0.07 0.01 2533.20 101.89 - - - 81.97 30.73 - 2747.87
Residential 72.73 - 209.30 431.24 - - 31.64 728.60 488.44 99.20 2061.15
Services 33.90 - 85.72 187.45 - - 7.88 28.28 395.52 36.99 775.73
Agriculture/Forestry 16.08 0.01 104.20 9.66 - - 2.07 9.84 52.79 3.21 197.87
Fishing 0.00 - 5.68 0.06 - - 0.05 0.01 0.55 0.05 6.41
Non-specified other 30.08 0.01 18.27 3.42 - - 1.06 3.84 79.21 8.16 144.05
Non-energy use 55.70 8.00 637.17 168.78 - - - - - - 869.64

Delivery of energy products to all final consumers (sectors)

IEA 2022. All rights reserved. Page 30



Quiz Ied

What is the largest energy-consuming sector in Kenya?
Kenya's total final energy consumption

BUildingS 3%

22%

Transport

Industry ‘

66%

IEA 2022. All rights reserved. Page 31



Quiz Ied

What is the largest energy-consuming sector in Kenya?

Kenya's total final energy consumption

Transport = Industry Residential = Commercial and public services

BUildingS 3%

22%

Transport

Industry ‘

66%

IEA 2022. All rights reserved. Page 32



From energy balances we derive high-level indicators

1ed

World
Million tonnes of oil equivalent
SUPPLY AND Coal' Crude il Natural Nuclear Hydro Geotherm/ Biofuels/ Electricity Heat Total
CONSUMPTION oil? products gas Solar/ Waste
efc.

Production 365719 447327 - 303241 67965 34922 22563 13
Imports 79523 237932 132940 91552 - - : ;

Su pply ﬁ Exports 83343 -236453 141463 93253 Energy Int_enSIty'
Stock changes 11190 1532 721 1955 - - - Self-sufficien cy...
TPES 3730.89 448263 9243 303495  679.65 349.22 22563
Transfers -1.36 23300 26209 - - - - - 21713
Statistical differences 28.63 11.25 1435 -11.26 - 0.09 0.84 114 035 4241
Electricity plants -1672.04 4048 17855 86818 67206 -34922 17796  -12097 181130  -072 -226888
CHP plants -623.84 -0.01 -17.99 31457 -1.59 - -2.56 6058 33599 23930 45186
Heat plants -2338 -083 1095 6170 - -1.56 -1
Blast fumaces -207.69 - -0.05 -0.01 - Tell i

Transformatlon Gas works -13.32 - 217 542 - EffICIenCIeSOf
Cokelpat fus/BKBIPB plants  -89.82 - 22 am . transformation sector
Qil refineries - 424676 4165.65 - -
Petrochemical plants - 3590 -35.37 - - - - - 053
Liquefaction plants -12.08 15.16 - 1647 - - - - -13.40
Other transformation -0.30 10.75 054 -13.01 - -90.54 - -Des -94.32
Energy industry own use -1528 1124 20800  -296.17 -0.00 -1346 18196 -3650  -82261
Losses -4.91 -3.69 047 -18.71 - -0.01 -0.14 16965  -22.26  -224.84
TFC 1035.50 1468  3893.25 1440.26 - - 43.63  1050.88 1793.94 28318  9555.32
Industry 826.95 666 29971  B3TTT 092 19833 74669 13557 275260
. Transport 0.07 001 253320 10189 - a1

Final Residential 7273 - 20930 43124 64 T2

consumption _> = Services 3390 - 72 18745 78 2 Shares of energy
Agriculture/Forestry 16.08 001 10420 9.66 207 i
Fishing 0.00 - 568 0.06 0.05 Consumptlon by sector
Non-specified other 30.08 0.01 18.27 342 1.06 3
Non-energy use 55.70 800 63717  168.78 - - - - 569.64

IEA 2022. All rights reserved.
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...calculate aggregated energy intensities (TES/GDP)

Year
2020
———

MJ per 2017 USD PPP

0

This indicator is derived from energy data sourced on a joint dataset built by the International Energy Agency and the United Nations Statistics Division. GDP data is sourced from the World Bank’s World Development Indicators database.

Tracking SDG 7.3

IEA 2022. All rights reserved. Page 34



Doubling anual rate of progress until 2030 Ied

Annual primary energy intensity improvement, 2001-2023, Open @
and by scenario, 2022-2030

o o > 92 ¥ o &) &
N o v 3 o 9 ] &
&0 © o o © c;f" A N
S X o &P P
v Vv NG v v
% oy A
2 Q
“P‘-L P v

Progress in energy intensity in 2023 — the main metric used for the energy efficiency of the global economy — is set to fall back
to below longer-term trends, to 1.3% from a stronger 2% in 2022

IEA 2022. All rights reserved. Page 35



Calculate self-sufficiency

Source: IEA

IEA 2022. All rights reserved.

1,8

1,6

1,4

1,2

BN

0

©

0

o

0

~

0

™

o

Africa's self-sufficiency by source

Coal Crude oil  Natural gas Nuclear Hydro Wind, solar, Biofuels and

etc.

Self-sufficiency: Production/Total primary energy supply

waste

1ed
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... estimate CO, emissions from fuel combustion []e]

CO, Emissions from fuel combustion
40,000,000

35,000,000
30,000,000
25,000,000
20,000,000
15,000,000

10,000,000

5,000,000 B — S ————

D D D NN D H N DD OSSN D FOH LA DO O NSNS 6 A DO O
& B OO DO o' O&° & S A S A T S P S 2
AN G LN L LK. NN L (R . (N L R i M R M S D7 AP

hC)

—World —Africa ——Americas Asia —Europe —Oceania

Source: IEA, World CO, Emissions from Fuel Combustion, 2022

Based on energy balances and IPCC methodologies
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...understand the shares of sectors in total final consumption

Africa
South Africa -
Senegal
Morocco

Kenya

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Egypt

u Industry (PJ) m Transport (PJ)
Residential (PJ) m Commercial and public services (PJ)

Other final consumption (PJ)

Source: |IEA World Energy Balances, 2023

Key to understand where energy is used and to define policy priorities

IEA 2022. All rights reserved.

1ed

* Total Final
Consumption
excluding non-
energy uses
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Manuals and supporting documentation
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Resources on Energy Statistics Ied

The IEA produced a comprehensive Energy Statistics Manual covering most of our data collection methodologies,
consistently with the IRES framework.

A comprehensive Energy Statistics 2. =
HEIUED Rl e A e I Visit the [EA’s Statistics website to access
MANUAL

additional resources, including our guestionnaires,
glossary and documentation related to our data
collection methodologies.

1eQ

STATISTICS

Click on the manual to ‘ mgf <%

download it free of charge! - " T~

To learn more about the international
framework for energy statistics, P Eee
please refer to the United Nations’ Statistics
International Recommendations for &

Energy Statistics (IRES).

IEA 2022. All rights reserved. Page 41


https://www.iea.org/about/data-and-statistics/manuals

International
Energy Agency

eQ

Developing and using energy efficiency indicators

Mafalda Silva
March 18 2024

Nairobi
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Energy efficiency is... 1ed

» Using less energy to deliver the same service

e

» Using the same energy to deliver more service

Energy efficiency is NOT...

* Using less energy delivering a different service

* Using less energy delivering less service

IEA 2022. All rights reserved. Page 43



1ed

The need for detailed data and indicators

Energy efficiency indicators



The role of efficiency indicators [S]e

Why do we
see these
patterns?

=X

Actual energy
consumption

What is the

policy | n d | oOr s
impact? p
Drivers of
energy Policy response
consumption

Source: adapted from IEA elearning courses
(course 1)

IEA 2022. All rights reserved. Page 45



The role of efficiency indicators [S]e

A set of technology interventions will be needed to
achieve energy transition for a Net Zero

Sector 2020 2030 2040 2050

Industry Steel re steel production

. ugh hydrogen DRI
Cement acarbonisi
S

startin
minor
Chemicals
and other
industries
Transport Cars and Improve new cars efficiency Shift the market of new
motorcycles standards and encourage cars and 2 wheelers to
@ public transport usage electric with ~30% CAGR
Freight trucks Improve new efficiency standards on freight trucks and Shift trucks and buses to electric and —
and buses buses

Aviation and

KENYA ENERGY

shipping
TRANSITION & .
INVESTMENT PLAN Buildings  Cooking Seplace tr:fd_iticfga\ bio!'nassr
cookstoves by oil - derived and
2023 - 2050 improved biomass ones by 2030
Power and Power Deployment of solar PV, onshere wind and geothermal starting 2020 to reach 8 Fast deployment of solar PV at 6GW/yr on
Hydrogen GW, 14 GW and 3 GW respectively by 2040 average to reach 140 GW
Deployment of nuclear
units starting 2045
Hydrogen

Production of green hydrogen ramping up
significantly starting 2040

Themssoh ra Rarnuan |l 601N - sl Aatarbinn an wmie fee Fumitime 1 AR

Indicators help understand if a country is on track to meet their targets

IEA 2022. All rights reserved. Page 46



Why are efficiency indicators important? 1ed

Support evidence-based policy design and evaluation

Monitoring progress in relation to targets (international, national,
regional...)

Energy planning: energy projections, scenario design, eftc...

Benchmarking




What is it that balances don’t tell us? Ied

%

Sector

100
Largest end uses of
energy by sector,
selected IEA

80countries, 2020

Residential

60

40

20

Source: IEA
Energy Efficiency
Indicators




What drives energy intensity trends? [S]e

0,9
e e» o \Norld
0,8 OECD Americas
OECD Asia Oceania
0,7
OECD Europe
0,6 Africa
05 Non-OECD Americas
’ Middle East
0,4 Non-OECD Europe and Eurasia
, . .
/&—( Non-OECD Asia (excluding
0,3 e Ch|na)
0,2 -------------------------
= ab apr a» & &
0,1
0
NG DD HLP O A DO O NAD XL O DO DN
QOO LN NAN NN AN N NN Q@
FTEETETETE TS SEEE S PSS S

Source: IEA World energy
balances and UNSD

Efficiency progress but also other factors (mainly activity /structural changes)

IEA 2022. All rights reserved. Page 49



Index (base 100 in 2000)

Disentangling efficiency from other drivers ed

Drivers of total final energy consumption, 2000-2020, IEA Total
140

120 4\
100 M
80
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
@ Energy e Activity e Structure = Efficiency

IEA. All Riahts Reserved.

Source: [EA (2022), Energy Efficiency Indicators Highlights , OECD/IEA, Paris.
IEA 2022. All rights reserved. Page 50



Estimating actual savings from efficiency ed

I 1
Estimated savings of final energy use in IEA countries, 2000-2021

EJ

175

150

125

75

50

25

2000 2002 2004 2006 2008 2010 202 2014 2016 2018 2020

IEA. All Rights Reserved



Aggregated Indicators may be misleading []e]

Average annual percent chnage (%)
-
3]

® Energy intensity

Intensity decreased more in country X. Is country X more efficient?

IEA 2022. All rights reserved. Page 52



Aggregated Indicators may be misleading []e]

Country X intensity reduction was mostly due to structural changes,
while country Y had larger energy efficiency improvements.

W Efficiency [ Structure e Energy intensity

o

AVERAGE ANNUAL PERCENT CHNAGE (%)
"
L

IEA 2022. All rights reserved. Page 53



1ed

Discuss this chart in your groups —what do you think is going on?

130
Total Residential (PJ)
120
Total Residential per
A M + 1 5% Capita p
110
v
'8" Total Residential per
T 100 - dwelling
o
[<2]
o | Residential TC*
- Total Residentia per
g 90 - /\ dwelling
°
2 \__—
80 = Residential Space
\— Heating TC* per dwelling
70 == Residential Space
Heating TC* per floor
\_ 35% g p
area
60 T T T T T T T 1

1990 1995 2000 2005 2010

Data for IEA 20
* Temperature correction using heating degree days
Data source: IEA, Energy efficiency indicators, All rights reserved.

IEA 2022. All rights reserved. Page 54



How to develop energy efficiency indicators? Ied

Energy ef ficiency indicator = Energy needed to provide a given
service

Basically, intensities at end use level.
Per se, don’t tell much about energy efficiency, but enable further analysis.

IEA 2022. All rights reserved. Page 56



1ed

Energy efficiency indicators

Methodologies for development at national level



Energy efficiency indicators: stronger data requirements Ied

TPES/GDP

Aggregated TFC/Population

Indicators

TRADE-OFF

Space heating/square metre
Fuel for cars/km

End-use
efficiency indicators

Process/appliance Energy /ton steel
efficiency indicators Energy /PCs

What are the data needed to develop relevant disaggregated indicators?

IEA 2022. All rights reserved. Page 58



Prioritisation of indicators ed

Prioritisation

= A number of indicators Fta,Ell,
g, E1d...
can be developed to f
i i What is needed
inform policies H2a, H2b, H2b. :
AZa, AZb, AZc... for infarmed H2a, AZc, C2a, C2b
C2a, C2b, C2c... policies?
L . H3a, H3b, A2a, A3b, 13a 3b, W33,
= Prioritiation needed in Wb, C3b, C3c, R33, R3b, R3c Ip3a, H3a, C3b, IP3c, L3b, 1p3b,
. . . Ip3b, U3a, Z3c, U3d, T3¢, T3a, M3d, M3f, U3a, £3c, U3d, T3¢, T3a, M3d
line with policy goals F3r, F3t, O3a, B3c, C3i, H3d, Id3d, Ip3z...
and SCO pe A rmyriad of Possible Indicators Indicators Used in the Policy Process
In theory, a myriad of energy efficiency indicators can be developed, based on: end uses, energy
sources, activities, sub-sectors, production processes, products, economic values, and so forth...
In practice, developing indicators is capital- and time-intesive.
Source: IEA elearning courses
IEA 2022. All rights reserved.
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Understanding end uses across sectors

IEA 2022. All rights reserved.

Total final
consumption
Residential Services Industry Transport Other
Passenger Freight
Space heating Space heating Iron and steel Road: Road: Mining and
quarrying
Space cooling Space cooling Chemical and Passenger Freight
petrochemical Iight-dugty light-duty Construction
Water heating ~ Water heating vehicles vehicles
Non-ferrous Water
Lighti Lightin metals Powered Heavy duty supply/waste
k) Sl 2-and 3- ver\:lycles management
Cooki Other Non-metallic wheelers
b equipment minerals Rail: Agriculture/
Appliances Buses forestry
Other energy Transport Freight trains :
Other energy use equipment Rail: Fishing
use Air:
Food and Passenger Pipeline
tobacco trains Freight transport
airplanes
Wood and Air: Non-specific
wood products Water: other sectors
Paper, pulp i g Non-energy
? irpl i i
& print airplanes Freight ships s
Textile and M IEA. CCBY 4.0.
leather Passenger
shi
Not e
elsewhere
specified

1ed
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Data and indicators for the residential sector <]

Energy consumption data: Activity data:

] Space heating* u Population

] Space cooling* ] Number of occupied dwellings
] Water heating [ ] Residential floor area

| Cooking ] Appliances stock and diffusion
] Lighting

] Appliances energy consumption:
> Refrigerator
> Freezer

Dishwasher

Clothes washer

Clothes dryer

TV

Computers

V V V V VY

# of people # of dwellings Floor area # of appliances

* Temperature corrected, using HDD & CDD

IEA 2022. All rights reserved. Page 61



Boundary matching exercise [S]e

heating / cooling # of people
DHW # of dwellings
Cooking Floor area
Appliances Appliances stock

IEA 2022. All rights reserved. Page 62



Example for the residential sector 1ed

Residential energy consumption by end use, 2020, IEA Total Energy intensity for residential, 2000-2019, IEA
Space cooling
4%
Non-specified Gl/dwelling
residential o
2%
2% o
Lighting
Residential Residential appliances
appliances
20%

Space cooling

Space heating

Cooking
4%

Water heating

IEA. All Rights Reserved.
Source: IEA , Energy Efficiency Indicators Highlights , OECD/IEA, Paris.

IEA 2022. All rights reserved. Page 64



Services

IEA 20

Energy consumption data

By end uses:

Space heating*
Space cooling*
Lighting
Other building use
Non-building use
Temperature corrected, using HDD & CDD

By ISIC sub-sectors:

Sewerage, waste collection and remediation activities

Wholesale and retail trade

Warehousing, support activities for transportation, postal services
Accommodation and food services

Information and communication

Financial, insurance, real estate, scientific, and administrative activities
Public administration, excluding defense [ISIC 8422]

Education

Health and social work

Arts, entertainment and recreation

Other services activities

1ed

Activity data:
] Value added
] Service floor area

] Number of employees

Value added Floor area # of employees
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Data and indicators for the industry sector

Energy consumption data Activity data:

(major ISIC sub-sectors): = Value added

= Chemical = Physical production
. Iron and steel
. Non-ferrous metals
- Aluminum
. Non-metallic minerals
. Cement
. Clinker
. Pulp and paper
= Pubp Value added
. Paper

] .... etc.

Volume

1ed



Examples for the industry sector

%
100
80 Non-
metallic
minerals
60
40
20
o]

Energy consumption

Source: |IEA, Energy Efficiency Indicators Highlights , OECD/IEA, Paris.

IEA 2022. All rights reserved.

Value added

1ed
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Examples for the industry sector [S]e

Food |—
Toxtile Eotam
Wood B
Paper and printing ‘__,
Chemicals ‘_—|
Rubber and plastic 5,
Non-metallic minerals T
Basic metals ‘—_,
Machinery &,
Transport equipment L,
Other manufacturing &,
Agriculture 5
Mining e

Construction !

All services !

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

Source: IEA, Energy Efficiency Indicators Highlights , OECD/IEA, Paris.

IEA 2022. All rights reserved. Page 68



Transport

Energy consumption data:
®m  Transport segment
= passenger / freight

B Transport modes

L] road, rail, air, water, etc.

IEA 2022. All rights reserved.

1ed

Activity data:

CCBY

Vehicle stock

Vehicle stock
Vehicle- kilometres
Passenger-kilometers

Tonne-kilometers

Distance Occupancy Load
travelled
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Examples for the transport sector [S]e

o] 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Mode
© Road: 88.2%

yodsuely peoy

Passenger cars

© Road @ Air © Rail @ Water Passengercars « Freightroad @ Buses @ Motorcycles
Source: |IEA, Energy Efficiency Indicators Highlights , OECD/IEA, Paris.

IEA 2022. All rights reserved. Page 70



Examples for the transport sector [S]e

kl/pkm
]
Buses
|

Cars/light trucks | —

passenger airplancs | —

| kJ/tkm
Motoroycles

Passenger trains _
_ freight ships.

0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 300C

Freight trains.

Trucks

Source: |EA, Energy Efficiency Indicators Highlights , OECD/IEA, Paris.

¢} 200 400 800 800 1000 1200 1400 1600 1800 2000 2200
IEA 2022. All rights reserved. Page 71



PJ

Insights from end use data

Electricity

~Other

Final energy consumption, latest year, IEA

Source: |IEA (2022), Energy Efficiency Indicators Highlights , OECD/IEA, Paris.

IEA 2022. All rights reserved.

Passenger roa

Freight roal
Air and water

Basic metals

Chemicals

Food

Transport Equipment

Other manufacturin,
Space heatini

Lighting and applianoe.

u
Cooking~

-

Mining

100

80

&0

40

20

1ed

Top ten CO, emitting end uses, IEA, 2019
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Resources and guidance



International guidelines and recommendations

- Development of EEI under the broader field of Energy Statistics — consistency
required with more aggregate indicators e.g. from the Energy Balances

- Alignment with international guidelines and recommendations are essential
for cross-country comparability

- Important to understand underlying methodologies (e.g. admin sources,
surveys, metering, or modelling), even from a user perspective, as this may
significantly affect the insights obtained from data analysis

IEA 2022. All rights reserved.
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rEnergy
Statistics

Energy Efficiency Indicators:
Fun

undamentals on Slaﬁsﬁ(s‘

Energy Efficiency Indicators:
Essentials for Policy Making
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A guide to designing a national roadmap

Demand-side data and energy efficiency indicators

lea Q Energy system Topics Countries Data Reports 2 [=Ye|

Reports / Demand-side Data and Energy Efficiency Indicators

Demand-side Data and Energy
Efficiency Indicators

A guide to designing a national roadmap

Demand-side data
and energy efficiency
indicators

A guide to designing a national roadmap

@© Download pdf

Overview https://www.iea.org/reports/demand-side-data-and-energy-efficiency-indicators

1d-energy-

IEA 2022. All rights reserved. efficiency-indicators Page 75



Need arises

b

Government
or high-level
endorsement

v

Legal
framework

\

Designation of
responsible entity

¥

Goal definition
and
pricrities

IEA 2022. All rights reserved.
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THE
ROADMAP

_______________________________________________________ Act on
results
[
: Good practices
ﬁﬁ:i:ty and intemational
9 experiences
4 v
Design
. methodology
Data ;‘:me (data collection, Data use
storage,
processing)

- L
am';‘;:::::ﬁ Data ruloﬁgﬁtcﬁm Dissemination
= v )

B oet
and gaps management analysis
s Y 7
Resource Data MNeeds for future
allocation validation adjustments

Legend
ACT
AL ADJUST
v 'y International
support
Do » CHECK

IEA. CCBY 4.0.
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THE ROADMAP Yo

« FOR EACH STEP OF THE WAY: Budget definition (including physical office, HR, IT, and
data collection)

(Linked enablers: proper resource allocation and staff capacity and stability)

The q uest|0n(s) |t add resses —_— 1. What resources are needed to develop the indicators required?

2. What budget is available initially and what activities can it cover?

. . The allocation of a proper budget is an essential step. This is not only to collect
An explanatlon Of What It means — data needed, which is in itself an important share of the overall budget and it may
largely determinate the choice of the data collection methods and its accuracy; but
also, to the development /improvement of the national energy data management
system, to hire qualified staff /train them, to acquire the necessary infrastructure
and software, etc...

In principle, surveys should be as short and least-cost as possible to address data

ACtionabIe t|pS on the trigers tO pU” T needs. It is often found that countries conduct less detailed surveys with relatively

high frequency and understake more ambitious and detailed data collection (with
higher budget requirements) with lower periodicity.

Good pratices from countries /

. ” h h h Defining the relevant budget in the United States
economies tO I UStrate ow Ot ers have The U.S. Energy Information Administration (EIA) provides independent, impartial

made |t Work information to support development of U.S. energy efficiency indicators. The
development of these indicators is not specifically itemized in the budget, but is
instead a component within EIA’s overall annual appropriation.

IEA 2022. All rights reserved.
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Case study: Nigeria household survey

Yusuf Bello Habib
March 18 2024

Nairobi

International
Energy Agency



International
Energy Agency

eQ

Introduction to the case study

Charles Michaelis
March 18 2024

Nairobi
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Doubling global progress on energy efficiency []e]

\
Q\l United Nations
4/}/ Climate Change

COP28 final text:
Calls on Parties to contribute to ... doubling the global average annual rate of energy efficiency improvements by 2030

IEA 2022. All rights reserved. Page 90



Why doubling?

1ed

Why should we double?

O <5

TT ™

oll), ‘.\ b
Toap

————

X2

4

A critical step on Over 7 Gt CO,
the path to net zero  emissions savings
in 2030

Today’s home energy 4.5 million more jobs
bills in advanced than today
economies lowered
by a third

Energy savings
equivalent to twice
the EU’s consumption

in 2022

>

IEA 2022. All rights reserved.
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Doubling global progress on energy efficiency: what does it mean? |&CQ

* Indicator used as proxy : Energy intensity (Total energy supply /GDP) ; needs to be carefully
interpreted

* Double the anual rate of improvement in relation to 2022 level (2%) up to 2030 (i.e. 4%), towards
NZE.

Annual primary energy intensity improvement, 2001-2022, 2023E, and by scenario,

2022-2030
5%
g v
S X 2 improvement
» The target is a global one: All parties count! g
E
£ 3%
k5
% 2%
2
o
=
g 1%
£
2001-10 2011-20 2021 2022 2023E 2022-30  2022-30 2022-30
STEPS APS NZE

Note: STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; and NZE = Net Zero Emissions by 2050
Scenario.

IEA 2022. All rights reserved. Page 92



Energy intensity trends

(

IEA 2022. All rights reserved.

World e Africa

Kenya

TES/GDP (MJ
per 2015 USD) 2010, 2011 2012 2013 2014, 2015 2016, 2017, 2018 2019 2020 2021
World 8,2 8,1 8,0 7,9 7,7 7,5 7,4 7,3 7,3 7,2 7,1 7,1
Africa 14,0 14,3 13,9 13,6 13,7 13,3 13,5 13,3 13,0 13,0 13,0 13,0
18,0
16,0 \
14,0 T o~——Te
4_\—\__
12,0
10,0
8,0
6,0
4,0
2,0
0,0
S35 g83gsgg58&3zagdzaggzzgzggsg s

1ed
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Rates of improvement

1ed

2019- 2020- 2021-
18 19 20

1% -1% -1%

0% 0%

2001- 2002- [2003- 2004- 2005- 2006- 2011- [2012- 2013- 2014- 2015- 2016- [2017- [2018-
00 01 02 03 04 05 10 11 12 13 14 15 16 17
Riworld = -1% 0% 0% 0% -1% -2% 2% 1% 1% 2% -3% 2% -1% -1%
RI Africa 2% 3% 0% -1% -3% -3% 2% -3% -2% -1%  -3%
RiKenya  -3%000d% -2%0002% 2% -1% 1% -4% 1% 1%  -3%

IEA 2022. All rights reserved.

5%
4%
3%
2%
1%
0%
-1%
-2%
-3%
-4%
-5%

2000

2001

2002

3%A% 4%

Rates of improvement of energy intensity

2003
2004
2005
2006
2008
2009

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

N~
o
o
N

=Rl World ®=RI Africa =RI Kenya
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Factor in confounding aspects Ied

Changes in prices indexation (curretly GDP measured in 2015 prices);

Climate

Activity

Structure

Others?

IEA 2022. All rights reserved. Page 95



Tracking the progress towards the doubling energy efficiency target |&Q

Country / region

Sector / subsector

IEA tracking of the key elements related to energy intensity progress

» Technology
Buildings ® Transport ® Industry
. POIle coverage Sub-sectors Technologies Sub-sectors Technolc{gies ' Sub-sectors
Lighting Heat pumps Ca.rs and vans Electric vehicles Light industry @ Aluminium
Heating @ Buildings envelope Rail @ Chemicals @ Paper
* Investment and R&D Space cooling b T”"C‘fs and buses @ Cement @ Steel
Appliance & equipment @ Aviation
® International shipping
Electricity Cross-cutting
Technology and infrastructure Energy system overview Infrastructure
Demand response Energy efficiency Innovation Data centres & transmission networks
Grid-scale storage Electrification Digitalisation @ District heating
Smart grids ® Behavioural changes
On track More efforts needed ® Not on track

IEA. CCBY 4.0

Source: |[EA (2023), Tracking Clean Energy Progress 2023.
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How to double?

How do we double?

Strong policy packages of information, regulations and incentives, and a tripling
of global investment in efficiency, lead to the following between now and 2030

Vo B

gooaot

Share of electricity in energy demand increases by over
a third, and smart grid investment more than doubles

In industry, annual energy productivity grows by
2.3% per year, and electricity accounts for 30% of

energy use by 2030
O = o0 | v | =
a8 B B & B & oo
o d og og - =
& B B & B & —
SENEENEE E@ @
B E||le@|lEs { =

Retrofit rates for buildings more than double to 2.5%
per year saving enough energy to power all the
buildings in China and India today.

§ %

Appliances including ACs and refrigerators require
30% to 40% less energy to do the same job.
All markets mainly sell LED lighting

@3 |00

Cars become 5% more efficient each year, largely
through electrification and a switch to smaller vehicles

Consumers make active and ongoing behaviour
changes in everyday life, like limiting heating
t019-20 °C

IEA 2022. All rights reserved.
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Your mission Ied

Working in your groups
- Thinking about one of your countries

- Develop a policy for doubling the rate of energy efficiency improvements in industry, buildings,
transport or appliances

On Tuesday we will develop a theory of change and identify indicators and consider how they
could be measured

On Wednesday we will develop evaluation questions and consider how they might be addressed

Three presentations:
- Theory of change
- Monitoring Plan
- Monitoring and Evaluation Framework



Kenya’s National Energy Efficiency Policy

Sector

OZCOITIOXO>Pw

om<——0mewo

Households

A majority of
households still use
polluting and
inefficient resources
for cooking fuel
(wood, coal)

sImprove the energy
efficiency of
household electrical
appliances
sImprove the energy
efficiency of
household energy

Buildings

Building production
accounted for 36% of
energy use; current
efficiency improvements
do not meet demand
growth

*Develop minimum
energy performance
standards for buildings
*Improve energy
performance of new
buildings

*Improve energy
efficiency of lighting in
existing public buildings
*Promotion of new
green public buildings

Industry and agriculture

Industrial energy efficiency is
of great importance to
expanding energy access,
improving business
competitiveness, and
enhancing energy security.

Increase the reach of
successful industrial energy
efficiency programmes.
*Improve the acceptance of
energy audits and
implementation of energy audit
recommendations

*Enhance the recommendation
of recommended EE measures
*Improve EE in the agricultural
value chain in off-grid areas

Transport

Upward trend in
petroleum fuel
consumption; 30% of
vehicles are more than
15 years old; transport
sector is increasing

sImprove fuel economy
and performance and
reduce co2 emissions
Increase the adoption of
electric and hybrid
vehicles

*Enhance public
transport

*Improve urban vehicle
management (reduced
traffic jams and improved
parking capacity)

1ed

Power utilities

*Create and implement
models for utility-financed
energy efficiency
implementation, through
methods that create
payment streams from
energy savings

*Improve the efficiency of
the energy supply system
and delivery infrastructure
*Grid stability



Think about the policy package

IEA 2022. All rigt

Policy Packages for Energy Efficiency

| In all sectors the greatest efficiency gains are achieved by a package of policies that combine three main types of mechanisms:
Regulation |, information ' and | incentives . Careful design and implementation will deliver efficiency’s full potential to enhance
energy security, create jobs, increase living standards, cut energy bills and reduce emissions.

Targets —

Policies are more effective

when they are set in the context
of clear strategies and targets. a
Information helps people make more efficient
Regulation is essential choices in what they buy and how they use energy. Incentives make efficient
to exclude the worst options more attractive and
performing equipment speed up the upgrade and
and practices from the o replacement of appliances,
market, to drive average buildings and vehicles.
efficiency levels up, and to [] They also encourage the
set rules for measurement use of new technologies
of performance. U f{ and practices.
Key %
— Policies
sl
£5 s
% S Implementation Ensuring that the - Address vital elements It is important to continually assess
no : : @ resources are E such as capacity @ policies and programmes so as
wo N a? |mport il in place to put @ building, enforcement, to keep up to date with technology
policy design. policies into action. monitoring. developments.

1ed
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