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MEPS as climate policy 
Researchers from Sweden (IIIEE, Lund University) and the US (Enervee) have found that minimum energy per-

formance standards (MEPS) for home appliances are an effective alternative to stand-alone carbon pricing. A 

modest tightening of MEPS is already sufficient to account for climate externalities.  For several appliances, 

carbon prices would have to increase manifold to provide the same incentives as progressive MEPS.

By Jonas Sonnenschein, Jessika Luth 
Richter, Carl Dalhammar and Robert 
Van Buskirk 

inimum energy performance 
standards (MEPS) for elec-
tric appliances are a key 

instrument of EU energy efficiency 
policy. The two main objectives of this 
policy are to reduce electricity con-
sumption by improving appliances’ 
efficiency and to reduce the life-cycle 
costs (LCC) of appliance usage for 
consumers. MEPS are often criticised 
in the policy debate as an instrument 
that overlaps with the EU ETS, hence 
potentially reducing the economic 
efficiency of carbon trading.  

The role of MEPS as climate policy 
tools has been less explored, even 
though it has been claimed that they 
are the best performing US climate 
policy [1], [2] and also in the EU their 
climate track-record is significant [3]. 
Our research further examined the 
climate mitigation potential of MEPS, 
and how the climate impact of electric 
appliances can already be considered 
in the design of MEPS. 

CLIMATE IMPACTS IN APPLI-
ANCE LIFE-CYCLE COSTS 
Minimum standards for the energy 
use of appliances typically take into 
consideration the LCC of an appliance, 
including both the appliance price 
and costs of energy consumption over 
its lifetime. The use of energy, howev-
er, is associated with several envi-
ronmental impacts that are not re-
flected in the energy price, including 
climate change driven by the emission 
of CO2. Climate impacts, 
in economic terms, are 
captured in the ‘social 
cost of carbon’ (SCC). 
Estimates for SCC vary 
from a few USD per 
tonne CO2 to several 
hundred USD [4], [5]. 

Including the SCC in the 
calculation of applianc-
es’ LCC means consid-
ering costs to society (in form of un-
mitigated climate change) in addition 
to the costs carried by consumers. 
Our research was the first to estimate 
‘LCC + SCC’ for appliances [6], using a 

high SCC of USD 150 in order to cover 
a large spectrum of SCC estimates.  

The results of this approach are illus-
trated in Figure 1 on the next page for 
refrigerators, dishwashers and tum-
ble dryers. Including the SCC increas-
es the LCC of these appliances and has 
the same effect as a modest increase 
in electricity price.  

When applying a more advanced LCC-
optimization model [6], 
[7], a refined estimate 
can be obtained of how 
much the energy con-
sumption of the LCC-
optimal appliance 
shifts in accounting for 
the SCC. On the UK 
market, including the 
SCC shifts the LCC-
optimal energy con-
sumption 25 kWh/year 

for tumble dryers and as little as 2.5 
kWh/year for dishwashers. This 
shows that a large climate externality 
can be rather easily captured by set-
ting only slightly stricter MEPS. 
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MIMICKING MEPS WITH CAR-

BON PRICING 
Another approach to accounting for 
climate impacts of products through 
MEPS or carbon pricing is to compare 
a regulated shift of efficiency classes 
(e.g. from A+ to A++) to the incentive-
equivalent carbon price. The result of 
this comparison indicates that carbon 
prices would have to be much higher 
than today, and even higher than the 
SCC estimate of USD 150, in order to 
incentivise a shift from an average 
model in one efficiency class to one in 
a higher efficiency class.  

Table 1 Carbon price equivalents. The 

values indicate (in GBP/t) the carbon 
price needed so that the LCC of an 
average model is as high in the less 
efficient class as in the more efficient 
class. 

Shift from 
A+ to 

A++ A+++ 

Refrigerators 180 549 
Dishwashers 812 1462 
Tumble dryers 373 742 

 

These results are specific to the UK 
market, with an electricity price of 
0.14 GBP/kWh and a carbon intensity 
of electricity generation of 413 gCO2/ 
kWh. A sensitivity analysis has shown 
that a 50% higher electricity price or 
carbon intensity would still imply 
incentive-equivalent carbon prices of 
100 GBP/t and more [5]. Hence, the 
UK-specific results can be valid for 
other European countries.  

Importantly, there are two additional 
factors that further challenge the 
usefulness of carbon-price incentives 
to promote energy efficient applianc-
es. First, in countries with extremely 
low-carbon electricity generation 
(such as Norway or Sweden), carbon 
pricing virtually does not affect elec-
tricity prices and is, hence, not a real 
alternative to MEPS.  

Second, findings from behavioural 
economics indicate that consumers 
do not fully consider LCC in their 
purchase decisions [8]. This, in turn, 
means that carbon price incentives  
 

would have to be even stronger to 
convince consumers to invest in more 
costly efficient appliances. 
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Figure 1 Life cycle costs of appliances with and without the cost of climate change. The figure shows the averages for differ-

ent energy efficiency classes of three appliance types on the UK market in 2016. The general appliance price trend (black lines) 
shows that the lower the energy use of an appliance the lower its price. If life cycle costs (LCC) are considered (dark grey lines), this 
trend does not hold any longer and more efficient models have in some cases on average lower costs (e.g. A+ tumble dryers). In-
cluding a social cost of carbon of USD 150 per ton in the LCC (light grey lines) does not change the LCC of appliances in the UK 
significantly. 
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 The costs of climate impacts of products can be easily captured by MEPS that are not much more stringent 

than those currently set. 

 Ambitious MEPS can achieve efficiency improvements and corresponding climate change mitigation that can-

not realistically be incentivised by carbon pricing. 

 The best time to apply stringent MEPS for climate change mitigation appears to be now as electricity grids are 

still decarbonising and the technological efficiency potential of electric home appliances has not been fully uti-

lized yet. 

 MEPS do not preclude carbon pricing and can even be seen as a tool to make carbon pricing more efficient by 

realising the low-cost abatement potential of home appliances. 

Box 1 Policy Implications 


