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Experiences in residential end-use energy
consumption surveys in OECD countries
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Overview []e]

Introduction — Data collection methods

Planning — How to prepare surveys

Design — Survey contents

Results — Ensuring robust and repeatable surveys

IEA tools and sharing experience
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Multiple and complementary methods to collect residential data Ied

|—g—l o ' National statistics office
# /4 v Administrative Basis as many data are often already Land registry
@ sources gathered. Essential starting point. o .
E Building registers
=) Costly but very effective. To be designed Real estate
= Survey carefully, ideally from existing one. Manufacturers / vendors
Representative sample is key. Building managers or residents
) Utiliti
T-l/[ﬁ . Costly but very effective. Often focused on Hiies
_ Measuring specific equipment Fuel vendors
Smart meters

Complementary to survey (e.qg. for higher Sales, stocks and replacement

'il Modelling frequency) or stand-alone. Requires robust rates of heating / cooling systems
E = ) and appliances
input data. .
New dwellings

Always check what data may be available in other institutions and
how to complete existing data collection, before setting a new one up.

Icon credits: Iconiqu; Nithinan Tatah
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Planning, preparation and set up
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Launching the survey is not the first step!

Roadmap implementation steps for the development of energy efficiency indicators

Need arises [f o Act on
results
.
A
) Good practices
Capacity ; X
building and |nte_rnat|onal
experiences
4 v
Design { \
Govermnment . methodology
or high-level dnz c:g:aclm {data collection, Data use
endorsement p storage,
processing) \ J
A )
-
Legal Institutional Data collection Dissemination
framework arrangements roll-out
v
o r )
4 '
Designation of Mapping data Data Data
responsible entity and gaps management analysis
" J L% J
4 4 v L
e gﬁgﬂmn Resource Data Needs for future
S allocation validation adjustments
priorities:
—

1ed

The planning is an essential set of steps,
leading to and enabling the data collection.

Overlooking it is the best way to have

O

O

O

©)

little political support and/or vague policy goal

messy or restraining institutional
arrangements

unclear responsibilities and objectives
redundancies and inefficiencies

leading to lower response rate and lower data
quality.

Legend

PLAN LE

ADJUST
v F Y International
support
Do » CHECK

IEA 2025
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Survey

Parameters

Sample size: Compliant with other national
household surveys and in line with statistical office
recommendations (~0.1% households)

Data collection: on-site (computer-assisted, or pen
and paper diary combined with metering); telephone

Timeframe, planning and collecting data: about 3
months

Timeframe, processing and publishing: about 2
weeks

Processing and publishing: prepare survey
results for administrative regions

International
Energy Agency
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Preparing the survey: key tips

on credits: Pro.

c edits
IEA 2025

@)

Symbols; Becris; Eucalyp

Data on household and population to ensure a robust sampling

Consider incentives to increase the response rate (monetary or not)

Secure the resources for all the steps of the survey: set up, data
collection, analysis and dissemination, and closure and documentation

Plan the survey every 3-5 years at least, ideally with a lighter version
in between along with estimates

Households often yield accurate data on energy costs, but less so on
energy consumption in physical units

1ed



Feedback and examples — Poland’s sampling data
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IEA 2025

Graph 10.  Share of average monthly expenditure per capita on housing, water, electricity, gas and other fuels

in the total expenditure of households by socic-economic groups, 2021-2022
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Total employees farmers self-employed retirees pensioners

Poland’s “Energy consumption in households” survey is built on statistical office other analyses:
it uses the “Household budget survey” detailed sampling data.
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Feedback and examples — UK’s incentive experiment

1ed

L

Ministry of Housing,
Communities &
Local Government

English Housing Survey
Methodology Paper

Findings from the 2017-18 incentives experiment

The UK shares a report about their experiment to implement financial incentives.

Department for Levelling Up, ‘ enGusH
Housing & Communities ey

The Housenolder

e o

Help shape the future of housing

or Madam,

Ox
Yo
[
Ea
™

JLUHC) is
nformation
'ock and the
ng.

ey

pioasa call us on frephone 0800 652 4572
uk/taking-partiehs

te, working for
sinesses. NatCen
of the study.

n of the property
litions and

==t

Your appointment with the surveyor is:
Date:

Time:

Name of surveyor:

EHS Helpline: 020 3131 3179

ENGLISH
HOUSING
SURVEY

About the
surveyor’s visit

The UK’s extensive documentation also contains generic and tailored advance letters, and interviewer leaflet.

IEA 2025
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Appending on an existing survey to reduce burden and costs Ied

W Energy surveys can often be implemented as complement to an
existing household surveys, such as census or expenditure survey

=

Target group, format and implementation need to be the aligned

Q

Burden and costs would be reduced, increasing respondent rate and
= resources available for results analysis

Icon credits: WEBTECHOPS LLP; CreativeSquad; Marc Torrada
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Processing Models for Survey Data

Administrative,

« Significant human Macroeconomic

resources: statisticians, Data
energy analysts, energy
experts +

* 3-5 months’ work for Household ]

first-time model setting Survey Data J

» After setting data +
processing models, set
annual model for data
calibration between
survey years

Business
Surveys Data

IEA 2025

Model
Setting &
Data
Modelling

Energy for
| space heating
+
Energy for
water heating
. J/
+
’ Energy for \,
cooling )
+
4 )
Cooking
\. J/
+
(Appliances and
lighting

1ed

| Consumption

\_

Total Final
Energy

coal, fuel oll,
natural gas...

J
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Design and content
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Principles for designing a household energy survey Ied

EJ\@'L;_J Ensure questions are clear, concise and simple

ggg Ensure the respondents can answer the questions (incl. language issues)
= Lower the burden by sticking to the must-have and removing what is
|:=- = available by other means
= Prefill as much as possible to increase the response rate (e.g. metering)
i | |

W) Provide a transparent explanation on why and what for the data are needed

Align with international classifications and methodology to ensure
comparability and consistency

Icon credits: Berkah Icon; ProSymbols; Aneeque Ahmed; Cuputo
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Feedback and examples — Czech Republic’s short and simple survey |&(

W
N P\VP‘B\';\
- s ENca\f\
Spaeh e  demicnutoch Cos rpuiy St CONSUMPTION OF ENERGY IN DWELLINGS - graph
|
" ”3”“'”“; y: g, o g\:
arcesseimiiren o o g 0 Average total energy consumption per dwelling vs.
- heated area of dwelling (CR)

(mff=i=lnfnl

Average energy consumption,

100 120 140 160 180 200 220 240 260 280

Comments

2
o Heated area, m

CESKY STATISTIC

Na padesatém 81
WWW.CZS0.CZ

S0 Vam dékuje 2a spolupraci

Czechia’s “Consumption of energy in households” ENERGO survey is very short, very clear,
with a small explanatory note. Result analysis checks the evolution of simple indicators.
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Activity data
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Activity data 1/3 — Macro-economic data

1. General household
information

Household size, age of
members, living status

Can be compared with
Census data

)

Type of dwelling’

Year of construction and
renovation

Floor area

Building materials and
performance

1: single-family detached house, single-family attached house, apartment building with x units, mobile home...

IEA 2025
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Activity data 2/3 — Dwelling equipment

Type of heating

Age of central heating
equipment

Installed heating system
capacity

Technological efficiency
Heated floor area

Average indoor temperature
during heating season

[}

Air-conditioner capacity

Year of installation and
efficiency

Average daily duration and
average number of days per
year in use

Cooling floor area

%

Technologies and energy
used

Age and capacity of
technologies

Size and capacity of solar
water heaters

1ed



Activity data 3/3 — Light & detachable equipment

6. Lighting activity
data

Number of lighting bulbs:
types, capacities (kW)

Average daily use

IEA 2025

7. Cooking activity

data

Energy use

— Cooker surface
— Oven

Type and age of stove

8. Appliances
activity data

Freezer, refrigerator,
washing machine,
dishwasher, TV, PC,
microwave, iron, water
pump, etc.

Number and age of
appliances

Average annual
consumption, based on
technical specifications

1ed

9. Personal car
activity data

Number of cars by fuel and
engine type

Average fuel consumption
Annual mileage

Year of production

Page 18



Q00000

Types of
Cooking
Stoves

* Fuel wood, charcoal, coal, or kerosene

— traditional stove

— manufactured solid fuel stove

— locally fabricated solid fuel stove
— sawdust stove

— three stone fire

— open fire

— liquid fuel (kerosene) stove

* Needed for:

— assessing the presence of clean cooking
— assessing energy efficiency

International
Energy Agency
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Energy data
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Space heating

Space cooling p—

Water heating ==

Cooking e

Lighting —
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Other Energy Use in
Residential Sector

International
Energy Agency
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Feedback and examples — Slovenia’s survey on appliances and wood |&C(

[ Details for E_11 “Refrigerator”

E_11a How many refrigerators do you use?
S

E _11b What is the height of the refrigerator?
1. Upto 100 em.
2. 120 cm.
3. 150cm.
4. 180 or more.

E_11c When did you buy this refrigerator or how old it is?
Year| | | | |or| | |years

E_11c_a Age of refrigerator: | | | years

E_11d Do you know which energy class it has?
1. A++ energy class.

A+ energy class.

A energy class.

B energy class.

C energy class.

D energy class.

E energy class.

F energy class.

G energy class.

©OoNOGNRWN

E_11e How often do you use the other refrigerator?
Whole year -12 months.

Half year - 6 months.

Quarter year - 3 months.

1 month.

Occasionally.

R~

E_11f What is the height of this refrigerator?
1. Upto 100 cm.
2. 120 cm.
3. 150cm.
4. 180 or more.

E_11g When did you buy this refrigerator or how old it is?
Year| | | | Jor| | |years

E_11g_a Age of refrigerator: | | |years

Details for F_62 “Firewood”

F_62a How much firewood did you use in the last 12 months? You can report in
stacked cubic meters, loose/bulk cubic meters, “klaftrah” or kilograms.

F_62b Choose the reported unit:
1. Stacked cubic meter.
2. Loose/bulk cubic meter.
3. "Klaftre" (equivalent to 4 stacked cubic meters)
4. Kilogram.

F_62b1 FOR INTERVIEWER: Is the amount assessed regarding the total consumption of
multiple dwellings?
1. Yes.
2. No.

F_62c How much did you pay for the firewood in the last 12 months?
(N

F_62c1 FOR INTERVIEWER: Is the amount assessed regarding the total consumption of
multiple dwellings?
1. Yes.
2. No.

Details for F_63 “Wood briquettes”

F_63a How much wood briquettes did you use in the last 12 months? You can report in
kilograms or loose/bulk cubic meters.

F_63b Choose the reported unit:
1. Kilogram.
2. Loose/bulk cubic meter.

Slovenia’s survey asks about the detailed use of appliance by type, to estimate their consumption.
Similarly, various questions on wood products aim at estimating the energy content of them.

IEA 2025
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Results analysis and repeatability
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Processing the results require care and resources [Je]

Need qualified and trained staff for each step, including analysis and

dissemination

Data validation in the survey allow the identification and correction of
mistakes — e.g. arithmetic checks, indicators and benchmarks

|dentify the least robust items to limit their impact on the dataset
consistency (e.g. wood consumption)

Scaling up results from the surveyed sample require care and checks

lcon credits: ProSymbols; Nithinan Tatah; ProSymbols; Eucalyp
IEA 2025 Page 24



Ensuring repeatability of the survey by documenting it Ied

[

\'i' J Clear, extensive and updated documentation is essential for comparability
of results over time

e

(8)\ Ensure staff retention and training over time, including surveyors

Improvements should be backward compatible, and implemented after a
complete assessment of their impact on data quality

Icon credits: Candy Design; Adi Kurniawan; ProSymbols
IEA 2025



Feedback and examples — Denmark’s regular reviews and incentives

1ed

39. What
if used for habitation)
(Tick one box)

EC

40-59m”

60-79m

80-99m”

ooaa

100-119 m*
120-159 m
160-199 m”
200-m*

40. What type of housing s the houschold?

41 When was the dwelling built?

(Tick one box)
Before 1900
1900-1925
19261950

aad

1951-1975
19762000
2001 -

Background Questions regarding home

‘m? (Including basement,

ooda

aodd

ood

Background Questions about home insulation

42. Enter as much as possible home insulation condition.

Ceiling tag
in skunk

I uninsulated | Mm

|m]
]

know. Use like a

honsumption, whether
ately)?

{ consumption in kWn

{ consumption in daltars

hed to this, whatis the

K

odg

Design and question review every two years
(relevance, wording, new appliances...)

Web system review every two years (contractor,
features...)

Increase of response rate by insisting on the
importance for national statistics and reassuring
users (official logo), as well as incentives

Representativeness is ensured by the knowledge of
basic characteristics of the households

Improve data quality by limiting answer ranges
Catch errors by comparing results with last cycle’s

IEA 2025
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IEA tools for data collection
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Detailed database documentation and energy efficiency manuals ]|

. Energy Agency . Encrgy Agency
iea’ iea

Energy end'uses Energy Efﬂciency Indicators: Energy’ Efficiency’lndl'cafo'rs:
and efficiency Fundamentals on Statistics Essentials for Policy Making

indicators

Database documentation

December 2024 edition

T

https://www.iea.org/data-and-statistics/data-product/energy-efficiency-indicators##documentation

Database documentation for the Energy End-uses and Efficiency Indicators and
the two energy efficiency indicators manuals, on statistics and policy making

IEA 2025 Page 28
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New IEA guidebook — released in September 2024

000

Based on IEA’s international collaborative
experience, including a consultation of
several country data experts worldwide

1-PLAN
Strategic
aspects

2-SETUP
Operational

3-TRACK
aspects

Data processes

A ) ( A
Human, technical Data collection,
Data needs . .
and financial methodology;,
and users it ficati
) L resources ) | quality verification
) 4 ' 'd \
Strategy Institutional Data management
development arrangements and innovation
J \ J/ \ J
) 4 ) '4 )
Funding Legal Data access and
mechanisms framework dissemination
S \ S/ L S

IEA 2025 https://www.iea.org/reports/designing-an-energy-statistics-roadmap

ea

Designing an Energy
Statistics Roadmap

A guide to strengthening national
capacities for tracking energy transitions

1ed
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The IEA guide to designing a data collection roadmap 1ed

ied

Demand-side data
and energy efficiency
indicators

A guide to designing a national roadmap

International
Energy Agency

Look for good
practices

Identify lessons
learnt
. Roll out the data
Validate the data

results

https://www.iea.org/reports/demand-side-data-and-energy-efficiency-indicators
International frameworks based on real experiences foster capacity building on disaggregated data collections.

Page 30
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An experience database to foster dialogue with other countries Ied

National data collection practices

Methodologies to collect data on energy end-uses across
sectors (transport, industry, residential, services)

Countries Sectors
Australia, Austria, Belgium, Brazil, Canada, Czech Republic, Denm... M 0 selected

Methodologies Methodologies

O selected ¥ Oselected v
Search

Questionnaire]

4 Practice Country Sector Methodology Available

content
1/5u/02 Austria Industry  Surveying Yes
1/Su/05 Belgium Industry Surveying Yes
1/Suf06 Belgium Industry Surveying Yes
1/Su/08 Canada Industry Surveying Yes

Contact us at Energylndicators@iea.org and share your practice
https://www.iea.org/articles/national-data-collection-practices

A searchable database, gathering data collection practices from a variety of countries, to share expertise worldwide.
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Practical Toolkit to derive indicators from various sources

The IEA is developing a toolkit which will serve for countries to model the end-use data bridging the
gap from raw data to the end use data. The countries will be trained to use them, building capacity to
produce end-use data on their own.

Country balances data

! End-use and efficiency
" whan _L‘ indicators data
Ad hoc surveys ‘ : ! -
Toolkit ' =
I

'b [
l‘ Model (Excel file) where to insert

the input data and calculate the

Third party surveys end-use data using some default
(or tailored) assumptions. Word

%ﬁ% file with guidelines with the
l‘ explanation of the assumptions to

take and for the use of the tool

Page 32
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Conclusion
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The importance of detailed energy surveys 1Ied

v Surveys are essential for residential
v" Cost of surveys is high, but no data is more expansive
v National Statistical Offices are experts on survey design and analysis

v Other countries experiences are extremely valuable, as well as international bodies
assistance for energy survey

v" Before starting the survey, keep time for a testing phase

IEA 2025 Page 34
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Thank you for your attention
Any question? Energylndicators@iea.org

IEA 2025 Page 35
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