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Introductory Round Table

March 18 2024

Nairobi

Charles Michaelis and Mafalda Silva
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Roundtable: meeting each other



IEA 2022. All rights reserved. Page 4

Introductions

• What is your name?

• Where are you from?

• Who do you work for?

• What do you do?
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Introductions

• 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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Introductions

• 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
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Key Learning Points

• Monday 

- Monitoring and evaluation concepts

- Energy balances and energy efficiency indicators

- The role of indicators and evaluation

• Tuesday

- Theories of change

- Multiple impacts of energy efficiency

- Policy and programme indicators

• Wednesday

- Understanding the impact of policies and programmes

- Evaluation questions

- Developing a MEL Framework

- Next steps

Working in groups

Case study based
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Evaluation Concepts Exercise

March 18 2024

Nairobi

Charles Michaelis 
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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.
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What is evaluation?

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
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Reflection

- 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?
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What are indicators and evaluation?

• 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?
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Energy balances as a first tool for informing policies: 

Introduction to the energy balances

March 18 2024

Nairobi

Mafalda Silva
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Overview

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 16

The “big picture” – Sankey diagram

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

Source: Manirambona, Egide & Talai, Stephen & Kimutai, Stephen. (2023). Mapping

Kenyan Total Energy Flow Using Sankey Diagrams
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The importance of energy balances: bringing all information together

“…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?

• To understand overall energy use in country, from supply, to transformation and final

consumption sectors.

• To estimate high-level indicators and CO2 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

• Columns present the “commodity 

balances” 

for all products

• All data are comparable thanks to a 

common energy unit 

• Total energy can be defined – Balances 

out!
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Understanding the main energy flows

Supply

Transformation & 
own use

Final consumption

Rows present energy flows 
across energy products

Three main “blocks” of flows
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Quiz

How to convert mass to energy units?

A. Density

B. Calorific Value

C. Carbon Content
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Quiz

How to convert mass to energy units?

A. Density

B. Calorific Value

C. Carbon Content

Typically, in units 

of energy per 

mass (kJ/kg)
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Energy supply (Kenya’s)

Balances give us “High-level” information: TPES, Totals, etc…
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Transformation and own use

The concept of transformation efficiency = output / input

Input    
(coal)     

Output
(electricity)
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Quiz

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

A. 37%

B. 52%

C. 65%

Source: Energy Education
https://energyeducation.ca/encyclopedia/Coal_fired_power_plant#cite_note-8
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Quiz

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

A. 37%

B. 52%

C. 65%

Source: Energy Education
https://energyeducation.ca/encyclopedia/Coal_fired_power_plant#cite_note-8
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Final consumption

Delivery of energy products to all final consumers (sectors)

World

2016
Million tonnes of oil equivalent

Coal Crude Oil Natural Nuclear Hydro

Geother

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
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Quiz

What is the largest energy-consuming sector in Kenya?

A. Buildings

B. Transport

C. Industry

22%

9%

66%

3%

Kenya's total final energy consumption

Transport Industry Residential Commercial and public services
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Quiz

What is the largest energy-consuming sector in Kenya?

A. Buildings

B. Transport

C. Industry

22%

9%

66%

3%

Kenya's total final energy consumption

Transport Industry Residential Commercial and public services
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From energy balances we derive high-level indicators

Supply

Transformation

Final 

consumption

Efficiencies of 

transformation sector

Shares of energy

consumption by sector

Energy intensity,

Self-sufficiency…
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…calculate aggregated energy intensities (TES/GDP)

Tracking SDG 7.3 
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Doubling anual rate of progress until 2030

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
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Calculate self-sufficiency

Self-sufficiency: Production/Total primary energy supplySource: IEA
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waste

Africa's self-sufficiency by source
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… estimate CO2 emissions from fuel combustion

Based on energy balances and IPCC methodologies

Source: IEA, World CO2 Emissions from Fuel Combustion, 2022
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…understand the shares of sectors in total final consumption

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

* Total Final 

Consumption 

excluding non-

energy uses

Source: IEA World Energy Balances, 2023
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Manuals and supporting documentation
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Resources on Energy Statistics

The IEA produced a comprehensive Energy Statistics Manual covering most of our data collection methodologies,

consistently with the IRES framework.

A comprehensive Energy Statistics 

Manual available in 10 languages.

Click on the manual to 

download it free of charge!

To learn more about the international 

framework for energy statistics, 

please refer to the United Nations’ 

International Recommendations for 

Energy Statistics (IRES).

Visit the IEA’s Statistics website to access

additional resources, including our questionnaires,

glossary and documentation related to our data

collection methodologies.

STATISTICS

https://www.iea.org/about/data-and-statistics/manuals
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Developing and using energy efficiency indicators

March 18 2024

Nairobi

Mafalda Silva
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Energy efficiency is…

• Using less energy to deliver the same service

• Using the same energy to deliver more service

• Using less energy delivering a different service

• Using less energy delivering less service

Energy efficiency is NOT…
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The need for detailed data and indicators
Energy efficiency indicators
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Actual energy
consumption

Policy response
Drivers of 

energy 
consumption

I n d i c a t o r s

The role of efficiency indicators

Source: adapted from IEA elearning courses

(course 1) 

What is the

policy

impact?

Why do we

see these

patterns?
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The role of efficiency indicators

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

End use 

(e.g. 

cooking)

Segment

and 

vehicle

types
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Why are efficiency indicators important?

✓ Support evidence-based policy design and evaluation

✓ Monitoring progress in relation to targets (international, national, 

regional…)

✓ Energy planning: energy projections, scenario design, etc…

✓ Benchmarking

✓ …



IEA 2022. All rights reserved. Page 48

What is it that balances don’t tell us?

Largest end uses of 

energy by sector, 

selected IEA 

countries, 2020

Source: IEA 

Energy Efficiency 

Indicators
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What drives energy intensity trends?

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

Source: IEA World energy 

balances and UNSD
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Disentangling efficiency from other drivers

Source: IEA (2022), Energy Efficiency Indicators Highlights , OECD/IEA, Paris.
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Estimating actual savings from efficiency
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Aggregated Indicators may be misleading

Intensity decreased more in country X. Is country X more efficient?
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Aggregated Indicators may be misleading

Country X intensity reduction was mostly due to structural changes, 

while country Y had larger energy efficiency improvements.
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Discuss this chart in your groups – what do you think is going on?

60

70

80

90

100

110

120

130

1990 1995 2000 2005 2010

In
d

e
x 

(1
9

9
0

=1
0

0
)

Total Residential (PJ)

Total Residential per
capita

Total Residential per
dwelling

Total Residential TC* per
dwelling

Residential Space
Heating TC* per dwelling

Residential Space
Heating TC* per floor
area

+15%

-35%

Data for IEA 20

* Temperature correction using heating degree days
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How to develop energy efficiency indicators?

Basically, intensities at end use level.

Per se, don’t tell much about energy efficiency, but enable further analysis.

𝐸𝑛𝑒𝑟𝑔𝑦 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 =
𝐸𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝑏𝑦 𝑓𝑢𝑒𝑙 𝑜𝑟 𝑎𝑠 𝑎 𝑡𝑜𝑡𝑎𝑙)

𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (𝑏𝑦 𝑒𝑛𝑑 𝑢𝑠𝑒)
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Energy efficiency indicators
Methodologies for development at national level
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Energy efficiency indicators: stronger data requirements

What are the data needed to develop relevant disaggregated indicators?

End-use 

efficiency indicators

Process/appliance

efficiency indicators

TPES/GDP
TFC/Population

Energy /ton steel

Space heating/square metre

Energy /PCs

Aggregated

Indicators

Fuel for cars/km 

TRADE-OFF

Detail

Availability
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Prioritisation of indicators

Source: IEA elearning courses

▪ A number of indicators

can be developed to 

inform policies

▪ Prioritiation needed in 

line with policy goals

and scope
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Understanding end uses across sectors

Energy balances:
Sectoral 
consumption

Energy efficiency: 
End-use consumption

IEA. CC BY 4.0.
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Data and indicators for the residential sector

Energy consumption data:

◼ Space heating*

◼ Space cooling*

◼ Water heating

◼ Cooking

◼ Lighting

◼ Appliances energy consumption:

➢ Refrigerator

➢ Freezer

➢ Dishwasher

➢ Clothes washer

➢ Clothes dryer

➢ TV

➢ Computers

* Temperature corrected, using  HDD & CDD

Activity data:

◼ Population

◼ Number of occupied dwellings

◼ Residential floor area

◼ Appliances stock and diffusion

# of people # of dwellings Floor area # of appliances
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Boundary matching exercise

# of people

# of dwellings

Floor area

Appliances stock

heating / cooling

DHW

Cooking

Appliances
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Example for the residential sector

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

Energy intensity for residential, 2000-2019, IEA
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Services

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

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

(major ISIC sub-sectors):

▪ Chemical

▪ Iron and steel

▪ Non-ferrous metals

▪ Aluminum

▪ Non-metallic minerals

▪ Cement

▪ Clinker

▪ Pulp and paper

▪ Pulp

▪ Paper

▪ .... etc.

Activity data:

▪ Value added

▪ Physical production

VolumeValue added
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Examples for the industry sector

Source: IEA, Energy Efficiency Indicators Highlights , OECD/IEA, Paris.
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Examples for the industry sector

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

Energy consumption data:

◼ Transport segment

▪ passenger / freight

◼ Transport modes

▪ road, rail, air, water, etc.

Activity data:

◼ Vehicle stock

◼ Vehicle- kilometres

◼ Passenger-kilometers

◼ Tonne-kilometers

Vehicle stock Distance 

travelled
Occupancy Load

CC BY

https://creativecommons.org/licenses/by/3.0/
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Examples for the transport sector

Source: IEA, Energy Efficiency Indicators Highlights , OECD/IEA, Paris.
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Examples for the transport sector

Source: IEA, Energy Efficiency Indicators Highlights , OECD/IEA, Paris.
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Insights from end use data

Final energy consumption, latest year, IEA
Top ten CO2 emitting end uses, IEA, 2019

Source: IEA (2022), Energy Efficiency Indicators Highlights , OECD/IEA, Paris.
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Resources and guidance
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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
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A guide to designing a national roadmap
Demand-side data and energy efficiency indicators

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

efficiency-indicators

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

ROADMAP
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THE ROADMAP

• FOR EACH STEP OF THE WAY:

The question(s) it addresses

An explanation of what it means

Actionable tips on the trigers to pull

Good pratices from countries / 

economies to illustrate how others have

made it work
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Case study: Nigeria household survey

March 18 2024

Nairobi

Yusuf Bello Habib
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Introduction to the case study 

March 18 2024

Nairobi

Charles Michaelis 
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Why doubling?

Source: IEA(2023) Energy efficiency,  Paris
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Doubling global progress on energy efficiency: what does it mean?

• 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.

• The target is a global one: All parties count! 

Source: IEA(2023) Energy efficiency,  Paris
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Energy intensity trends
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Rates of improvement
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Factor in confounding aspects

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

• Climate

• Activity

• Structure

• Others?
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Tracking the progress towards the doubling energy efficiency target

• Country / region

• Sector / subsector

• Technology

• Policy coverage

• Investment and R&D
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How to double?

Source: IEA(2023) Energy efficiency,  Paris
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Your mission

• 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
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Sector Households Buildings Industry and agriculture Transport Power utilities

B

A

C

K

G

R

O

U

N

D

A majority of 

households still use 

polluting and 

inefficient resources 

for cooking fuel 

(wood, coal)

Building production 

accounted for 36% of 

energy use; current 

efficiency improvements 

do not meet demand 

growth

Industrial energy efficiency is 

of great importance to 

expanding energy access, 

improving business 

competitiveness, and 

enhancing energy security.

Upward trend in 

petroleum fuel 

consumption; 30% of 

vehicles are more than 

15 years old; transport 

sector is increasing

O

B

J

E

C

T

I

V

E

S

•Improve the energy 

efficiency of 

household electrical 

appliances

•Improve the energy 

efficiency of 

household energy

•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

•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

•Improve 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)

•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

Kenya’s National Energy Efficiency Policy
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Think about the policy package


