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SYNOPSIS	 	
Energy	Efficiency	Standards	and	Labelling	(EESL)	programmes	are	one	of	the	most	effective	policy	
instruments	to	promote	energy	efficiency.	Five	member	states	of	the	Association	of	Southeast	Asian	
Nations	 (ASEAN)—Thailand,	 Vietnam,	 Singapore,	 Malaysia	 and	 the	 Philippines	 have	 adopted	
minimum	energy	performance	standards	and	labelling	schemes.	This	policy	brief	investigates	current	
challenges	and	barriers	for	the	harmonisation	of	energy	efficiency	standards	and	labelling	schemes	
across	ASEAN,	and	recommends	an	action	plan	to	initiate	and	sustain	this	process.		
	

KEY	POINTS	
• With	their	total	energy	demand	forecasted	to	grow	by	almost	two-thirds	over	the	next	

two	decades,	the	ten	ASEAN	countries	are	set	to	have	significant	impact	for	the	global	
energy	landscape.		

• Harmonising	Energy	Efficiency	Standards	and	Labelling	(EESL)	programmes	is	one	of	
key	strategies	for	ASEAN	in	transitioning	to	a	sustainable	energy	system.	

• The	harmonisation	of	EESL	programmes	across	ASEAN	can	reduce	manufacturing	and	
testing	costs.	This	will	in	turn	facilitate	the	transformation	of	the	regional	market	for	
energy	efficient	appliances.		

• Currently,	the	lack	of	data	and	varying	localised	test	standards	inhibit	a	uniformed	
system	for	EESL	programmes	in	ASEAN.		

• An	action	plan	enabling	the	harmonisation	process	should	involve	establishing	an	ASEAN	
wide	database,	integrating	test	standards,	and	unifying	energy	efficiency	thresholds	with	
the	creation	of	an	ad	hoc	task	force.	
	

	
	

INTRODUCTION	
Energy	 efficiency	 standards	 and	 labelling	
programmes	 have	 become	 widespread	 in	
more	than	80	countries	across	the	world	since	
it	 was	 first	 introduced	 in	 the	 1970s.	 The	
market	 penetration	 of	 appliances	 is	 high	 in	
developed	countries	and	the	promotion	of	high	
efficient	 appliances	 has	 become	 more	
dependent	 on	 the	 replacement	 market.	 In	
contrast,	for	most	ASEAN	emerging	economies,	
the	market	is	relatively	new	and	continues	to	
grow.	 This	 provides	 the	 ASEAN	market	 with	
considerable	 leapfrogging	 opportunities	 for	
new	energy	efficient	products.	
	

Minimum	 Energy	 Performance	 Standards	
(MEPS)	 specify	 the	minimum	 level	 of	 energy	
performance	that	energy-consuming	products	
must	meet	or	exceed	before	they	can	be	sold	or	
used	 for	 commercial	 purposes.	 For	 example,	
because	 of	 the	 MEPS,	 energy	 efficiency	 for	
refrigerators	 in	EU	countries	 increased	by	34	
per	cent	on	average	from	2004	to	2014,	and	by	
more	than	25	per	cent	in	the	Singapore	market	
since	its	introduction	in	2011.	
	
Top	Runner	programme	is	another	mechanism	
implemented	 by	 Japan,	 which	 requires	
manufacturers	to	surpass	a	weighted	average	
value	 of	 energy	 performance	 for	 all	 their	
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products	per	category	for	each	predetermined	
target	 year.	 This	 mechanism	 can	 retain	
product	 diversification	 while	 still	 boosting	
energy	efficiency	of	all	the	products	as	a	whole.	
The	 programme	 yielded	 energy	 efficiency	
improvement	of	43	per	cent	and	24.9	per	cent	
for	 refrigerators	 and	 freezers	 respectively	
from	2005	to	2010.	
	
Labelling	schemes,	which	are	often	combined	
with	 energy	 efficiency	 standards,	 enable	 the	
provision	 of	 each	 appliance’s	 energy	
consumption	information	to	consumers	at	the	
point	 of	 purchase,	 either	 by	 comparing	 the	
ratings	of	energy	efficiency	performance	or	by	
showing	the	best-in-class	endorsement.	From	
the	 policy	 perspective,	 energy	 efficiency	
standards	should	be	economically	feasible	and	
reflect	 each	 country’s	 unique	 national	
circumstances.	 Meanwhile,	 governments	
should	aim	 for	 the	best	 global	 standards	and	
incorporate	 continuous	 improvement	 over	
time	 to	 reflect	 technological	 progress.	 The	
global	 convergence	 of	 energy	 efficiency	
standards	 can	 improve	 the	 compliance	 and	
effectiveness	 of	 EESL	 programmes	 for	 each	
country.	 This	 will	 also	 prevent	 certain	
countries	from	becoming	the	dumping	ground	
for	inefficient	products.	
	
With	their	total	energy	demand	forecasted	to	
grow	by	almost	 two-thirds	over	the	next	 two	
decades,	the	ten	countries	of	the	ASEAN	are	set	
to	become	a	significant	game	changer	 for	 the	
global	 energy	 landscape.	 Harmonising	 EESL	
programmes	is	one	of	key	strategies	for	ASEAN	
in	transitioning	to	a	sustainable	energy	system.	
Currently,	the	ASEAN	Standard	Harmonization	
Initiative	for	Energy	Efficiency	 (ASEAN-
SHINE),	a	public-private	partnership,	works	on	
standards	harmonisation	across	ASEAN	for	air	
conditioners	and	lighting	products.	
	
ANALYSIS	
Challenges	and	Barriers	in	ASEAN	
Two	major	challenges—data	insufficiency	and	
localised	 test	 standards—inhibit	 a	uniformed	
system	 for	 EESL	 programmes	 in	 ASEAN.	 In	
terms	 of	 data	 availability,	 information	 on	
registered	household	appliances	can	be	found	
easily	in	only	three	countries,	namely	Thailand,	
Singapore	 and	 Philippines.	 These	 countries	
have	 their	 respective	 online	 databases	 of	
registered	 appliances	 outlining	 the	 total	
volumes	 or	 capacity,	 annual	 energy	

consumptions,	 and	 labels	 for	 corresponding	
models.	 The	 databases	 for	 Singapore	 and	
Thailand	 are	 updated	 on	 a	 real-time	 basis,	
while	that	of	the	Philippines	is	made	available	
at	roughly	three-month	intervals.		
	
The	 existence	 of	 different	 localised	 test	
standards	 also	 hinders	 the	 harmonisation	
efforts	 at	 the	 regional	 level.	 For	 example,	
Singapore	directly	adopted	the	internationally	
recognised	 standards	 of	 International	
Electrotechnical	 Commission	 (IEC)	 for	 their	
tests	 of	 products.	 Meanwhile,	 Vietnam,	
Malaysia	 and	 Philippines	 established	 their	
own	 standards,	 respectively,	 based	 on	
different	 versions	 of	 IEC	 guideline.	 While	
national	 standards	 may	 reflect	 their	 own	
context	 and	market	 conditions,	 different	 test	
standards	 result	 in	 incomparable	 MEPS,	
energy	 efficiency	 ratings	 and	 labels.	 This	 in	
turn	obstructs	current	attempts	to	harmonise	
EESL	programmes.	The	table	below	illustrates	
the	 main	 differences	 in	 the	 test	 standards,	
MEPs	 and	 labelling	 schemes	 across	 the	 five	
ASEAN	 countries,	 and	 shows	 how	 the	 same	
model	 of	 a	 Samsung	 refrigerator	 has	 been	
rated	and	labelled	differently	in	these	markets.	
Varying	 test	 standards	 can	 affect	 the	
laboratory-tested	 Annual	 Energy	
Consumption	 (AEC),	 which	 will	 ultimately	
affect	 the	 rating	 and	 labelling	 for	 the	 same	
refrigerator	model	across	different	 countries.	
For	example,	AECs	for	this	model	refrigerator	
are	different	across	five	ASEAN	countries	with	
Singapore	being	the	highest.		
	
Table	1.	Comparison	of	EESL	schemes	 in	 five	
ASEAN	countries	

	
Source:	Compiled	by	authors	
	
Action	 Plan	 towards	 Harmonisation	 of	
Energy	Efficiency	Standards	in	ASEAN	
Considering	 the	 aforementioned	 barriers,	
actions	 towards	 harmonising	 EESL	
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programmes	 would	 need	 to	 include	 the	
promotion	of	data	management,	integration	of	
test	 standards,	 and	 also	 the	 introduction	 of	
uniformed	 energy	 efficiency	 thresholds	 with	
the	creation	of	an	ad	hoc	professional	entity	in	
charge	of	this	task	force.		
	
Establish	an	ASEAN-Wide	Database		
In	order	to	establish	a	common	EESL	scheme,	
as	 well	 as	 to provide	 public	 access	 to	 the	
corresponding	 information,	 an	 ASEAN-level	
data	in	a	consolidated	database	for	registered	
appliances	would	be	 required.	 In	 spite	of	 the	
currently	 available	 national-level	 databases	
for	Thailand,	Singapore	and	the	Philippines,	a	
unified	 system	 is	 necessary	 for	 standardised	
recordings	of	AEC	data	and	adjusted	volumes	
or	 capacity,	 both	 of	 which	 are	 key	
determinants	 of	 energy	 efficiency	 rating	 and	
labelling.		
	
The	 structure	 and	 management	 of	 the	
database	 can	be	extended	 from	 the	currently	
operational	Database	 of	Registered	Goods	by	
the	 Singapore	 National	 Environment	 Agency	
and	the	Label	No.	5	Database	by	the	Electricity	
Generating	 Authority	 of	 Thailand.	 The	
Singapore	database	is	structured	similar	to	the	
EU	 ODYSSEE	 database	 for	 household	
appliances,	 which	 has	 proven	 to	 be	 the	
fundamental	data	storing	facility	for	providing	
information	to	consumers	and	producers.	The	
database	available	to	the	public	only	covers	the	
most	recent	appliances	that	are	offered	in	the	
market.	Once	 their	 licenses	 expire,	 there	will	
be	a	new	batch	of	appliances	in	the	database.	
The	 old	 appliance	 models	 will	 then	 not	 be	
made	available.	These	existing	databases	could	
serve	as	a	reference	for	developing	an	ASEAN-
wide	database.	 In	addition,	 there	 is	a	need	to	
create	an	ASEAN-level	entity	 in	charge	of	 the	
daily	 operation	 and	 maintenance	 of	 the	
database	and	assume	verification	test	duties.	
	
Integrate	Test	Standards	
Test	 standards	 are	 to	 a	 large	 extent	
responsible	 for	variations	 in	 the	outcomes	of	
energy	 consumption	 in	 laboratory	 tests	 and	
ultimately	 the	energy	efficiency	rating.	 In	 the	
case	 of	 refrigerators,	 different	 test	 standards	
may	 affect	 the	 chosen	 ambient	 temperature	
and	number	of	door	openings	 for	 conducting	
energy	 consumption	 tests,	 which	 in	 turn	
inflates	 or	 deflates	 energy	 efficiency	 ratings.	
For	 this,	 integrating	 test	 standards	 can	 be	

made	 with	 reference	 to	 IEC	 guidelines.	 For	
example,	 Singapore	 currently	 adopts	 the	 IEC	
62552:	 2007	 standards	 for	 refrigerators.	
Although	 Vietnam,	 Malaysia,	 and	 the	
Philippines	employ	their	own	standards—MS	
IEC	 62552,	 PNS	 IEC	 62552,	 and	 TCVN	 7828:	
2016—they	 all	 derive	 their	 national	 test	
standards	 from	 slight	 alterations	 of	 the	 IEC	
62552:	2007	and	2015	standards.	
 
A	strong	emphasis	therefore	should	be	placed	
on	the	IEC	test	standards	 for	 the	harmonised	
EESL	 scheme.	 Different	 products	 may	 have	
targeted	plans.	For	refrigerators,	adopting	the	
2007	 standards	 as	 a	 first	 step	 for	 ease	 of	
integration	and	phasing	to	the	2015	version	at	
a	 later	 stage	 would	 greatly	 facilitate	 the	
adoption	 of	 IEC	 62552	 for	 a	 harmonised	
scheme.		
	
Furthermore,	a	certification	system	is	a	crucial	
feature	to	enable	the	recognition	of	test	results	
from	certified	third-party	laboratories	for	ease	
of	 registering	 qualified	 products.	 An	 ad	 hoc	
entity	 would	 be	 responsible	 for	 establishing	
the	system	and	conducting	verification	tests	on	
models	 already	 included	 in	 the	 registered	
products	 list	 to	 ensure	 compliance	 with	 the	
test	standards.		
	
Unify	Energy	Efficiency	Thresholds	
Alongside	 test	 standards	 and	 database	 of	
registered	 products,	 determining	 energy	
efficiency	thresholds	is	a	crucial	component	of	
the	labelling	scheme,	as	thresholds	determine	
the	value	ranges	 for	each	 label	as	well	as	 the	
actual	 label	for	a	given	product	category.	The	
different	 set	 of	 thresholds	 could	 greatly	
influence	the	outcome	of	the	ratings	across	the	
ASEAN	countries	for	the	same	product	model.	
	
While	a	common	group	of	thresholds	is	needed,	
a	 gradual	 introduction	 of	 new	 methods	 is	
necessary	 to	 provide	 adequate	 time	 for	 all	
ASEAN	 countries	 to	 clear	 stocks	 of	 outdated	
labelled	 products.	 Determining	 the	 unified	
threshold	 sizes	 from	 the	 current	 systems	 is	
challenging	 but	 possible.	 For	 example,	
Thailand	currently	puts	in	place	a	scale	of	7.5	
per	cent	electricity	reduction	for	a	refrigerator	
to	 move	 from	 one	 ranking	 to	 the	 next.	 The	
threshold	is	much	more	important	in	Australia,	
which	 implemented	 a	 23	 per	 cent	 reduction	
per	scale.	Some	studies	suggest	employing	an	
electricity	 consumption	 reduction	 of	 15	 per	
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cent	 or	 20	 per	 cent	 per	 threshold	 bin	 to	 be	
relatively	conservative.	
	
Once	the	thresholds	are	established,	the	MEPS	
can	 be	 determined	 to	 ensure	 that	 only	
qualified	 products	 with	 ratings	 above	 the	
MEPS	can	enter	the	ASEAN	market.	As	stated	
earlier,	 all	 of	 the	 five	 ASEAN	 countries	 have	
implemented	 mandatory	 MEPS.	 With	 the	
exception	 of	Malaysia,	 the	 other	 four	 ASEAN	
countries—Thailand,	Vietnam,	Singapore,	and	
the	 Philippines—have	 set	 the	 MEPS	 at	 their	
respective	 lowest	 energy	 efficiency	 factor	
(EEF),	 corresponding	 to	 1	 Star	 (for	 Vietnam	
and	 the	 Philippines),	 1	 Tick,	 and	 Grade	 3	
respectively.	In	addition,	the	MEPS	needs	to	go	
through	periodic	 revisions	 to	account	 for	 the	
exponential	 rate	 of	 technological	
advancements	in	the	global	market.		
	
Institutionalise	a	Task	Force	
An	ASEAN-level	coordination	entity	must	be	in	
place	to	oversee	the	overall	progress,	conduct	
validation	 and	 compliance	 checks,	 and	 carry	
out	 periodic	 revisions	 of	 the	 harmonised	
standards.	As	an	option,	this	task	force	can	rely	
on	the	current	framework,	such	as	the	ASEAN	
Energy	 Efficiency	 and	 Conservation	 Sub-
Sector	 Network,	 to	 promote	 interoperability	
and	 integrate	 different	 functions.	 More	
importantly,	 the	 entity	 should	 be	
institutionalised	 and	 empowered	 to	 provide	
professional	 guidance	 on	 harmonised	 test	
standards,	 energy	 efficiency	 thresholds,	 and	
MEPS.	It	should	serve	as	the	contact	point	for	
registering	 test	 results	 from	 manufacturers’	
laboratories	 or	 certified	 third-party	 testing	
agency	into	the	database.	Another	role	for	this	
entity	should	also	involve	conducting	periodic	
verification	tests	and	standards	revisions.	This	
is	in	order	to	maintain	high	level	of	compliance	
with	 the	 standards	 and	 fine-tune	 the	
thresholds	and	MEPS	to	the	latest	technology	
and	market	conditions.	
	
CONCLUSION	
The	 harmonisation	 of	 EESL	 programmes	
across	ASEAN	can	 reduce	manufacturing	and	
testing	costs	to	facilitate	the	transformation	of	
the	 regional	 market	 for	 energy	 efficient	
appliances.	For	this,	the	regional	convergence	
of	energy	efficiency	standards	would	need	 to	
include	strong	coordination	between	relevant	
governments,	 test	 labs,	 manufacturing	
industries,	product	distributors	and	retailers,	

research	networks,	domestic	and	international	
regulators,	 in	 order	 to	 examine	 emerging	
challenges	 posed	 by	 this	 harmonisation	
process.	
	
ASEAN	countries	also	 face	new	opportunities	
and	 challenges	 in	 an	 environment	 where	
digital	 products	 are	 rising	 with	 expanding	
features	and	operations.	It	is	important	to	have	
a	 better	 understanding	 of	 how	 the	 EESL	
schemes	will	ensure	positive	energy	outcomes	
while	 still	 providing	 product	 suppliers	 and	
designers	the	freedom	to	innovate.	Networked	
devices,	such	as	smart	phones	and	smart	home	
appliances,	 are	 permeating	 many	 aspects	 of	
daily	life.	They	can	be	connected	to	a	network	
and	 controlled	 remotely	 with	 the	 support	 of	
information	 and	 communication	 technology,	
and	be	used	for	the	demand	side	management.	
Governments	 and	 end	users	 now	 can	 benefit	
from	 advanced	 data	 analytics	 to	 identify	
benefits	of	EESL	programmes	and	scale	up	the	
system	impact	of	energy	savings.		
	
WHAT	TO	LOOK	OUT	FOR	
• Whether	Energy	Efficiency	Standards	and	

Labelling	 (EESL)	 programmes	 can	 be	
adopted	and	harmonised	across	ASEAN.	

• Whether	it	would	be	possible	to	establish	
an	 ASEAN-wide	 database	 for	 collecting	
and	 recording	 energy	 efficiency	
information	of	appliances	and	equipment.	
	

Liu	Yang,	PhD	is	a	Senior	Research	Fellow	at	the	
Energy	Studies	Institute,	National	University	of	
Singapore.	
Tey	Sovannaroth	is	a	Masters	student	at	the	Lee	
Kuan	 Yew	 School	 of	 Public	 Policy,	 National	
University	of	Singapore.	
	

	

Keywords:	Energy	Efficiency	Standards,	Energy	
Efficiency	Labelling	Scheme,	ASEAN	
		
	
	

The	 views	 and	 opinions	 expressed	 in	 the	 ESI	
Policy	Briefs	are	those	of	the	authors	and	do	not	
necessarily	represent	or	reflect	the	views	of	the	
Energy	Studies	Institute,	NUS.	
	
Copyright	©	2019	Energy	Studies	Institute.	ESI	
Policy	Briefs	can	be	reproduced,	provided	prior	
written	 permission	 is	 obtained	 from	 ESI,	 the	
content	 is	 not	 modified	 without	 permission	
from	the	author(s),	and	due	credit	is	given	to	the	
author(s)	 and	 ESI.	 Contact:	 Ms	 Jan	 Lui	
<jan.lui@nus.edu.sg>	
	

	


