
The Problem 
Battery charger systems currently consume approximately 42 
billion kilowatt-hours (kWh) nationally—about 14 percent 
of the total energy use of electronic devices. Field and lab re-
search demonstrates that there is tremendous variation in the 
efficiency of battery chargers while they are charging or main-
taining the charge of connected batteries and in the amount 
of power that chargers draw when no batteries are connected. 
Highly efficient existing technologies could sharply reduce 
power consumption—on the order of 2 billion kWh annually 
in California and 18 billion kWh nationwide—but there has 
been no widely accepted testing procedure for charger effi-
ciency and no standards for charger efficiency currently exist.

The Solution
Ecos Consulting and EPRI Solutions (the Electric Power 
Research Institute) formed a team of researchers to come up 
with candidate efficiency standards for battery chargers. The 
first step was to create an efficiency-testing procedure that all 
stakeholders can agree upon. The project team consulted ex-
tensively with industry and other stakeholders to develop a 
simple and inexpensive procedure that would avoid the ambi-
guity of previous test procedures. The team then applied this 
consensus procedure to test a wide array of battery chargers 
varying in size from 2 to 50 watt-hours of battery capacity to 
demonstrate the broad range of available efficiencies. 

Following efficiency testing, the team evaluated the battery 
chargers to identify the design choices that contributed to the 
demonstrated variation in charger efficiency. These findings 
were documented in a technical primer illustrating how man-
ufacturers might improve the energy efficiency of conven-
tional battery charging systems. Finally, the team suggested 
a possible framework for battery charger efficiency standards, 
though it noted that a broader characterization of the efficien-
cies of chargers on the market will be required before such 
standards can be set.

Features and Benefits
This project resulted in five major accomplishments that will 
help to advance battery charger efficiency.

A widely accepted, unambiguous test of charger efficiency. A 
prior test procedure developed by the Energy Star program 
addressed the charge maintenance and no-battery modes of 

battery chargers but did not include the charging mode. For 
many products, the transition between charge and mainte-
nance modes is not obvious, creating ambiguity in efficiency 
assessments. So the team worked with stakeholders to develop 
a new procedure that does not require technicians to deter-
mine precisely when the transition from charging to main-
tenance mode occurs. This new procedure defines charger 
efficiency as the amount of energy extractable from the fully 
charged battery divided by the total alternating current (or 
AC) energy consumed by the charger over a 24-hour period. 
The test procedure also includes a measurement of a charger’s 
power draw when no batteries are being charged.

Efficiency measurements of more than 60 battery chargers. To 
provide an initial characterization of the efficiencies of char-
gers on the market, the Ecos/EPRI team applied this test pro-
cedure to 62 chargers over a wide variety of applications and 
battery-energy capacities. This exercise demonstrated char-
ger efficiencies ranging from 2 to over 60 percent (Figure 1) 
and no-battery power draw from 0.1 watt to over 200 watts. 
These data can provide insight to policy-makers about the ex-
isting range of efficiencies and the potential for improvement 
through standard setting.
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Figure 1: Battery charger efficiency
The 62 products tested in this project exhibited a wide range of efficiencies, from as 

low as 2 percent to 69 percent.
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