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Abstract High-quality, efficient, and off-grid appropri-
ate appliances play an essential role in developing the
distributed clean energy market—but little data or mar-
ket intelligence exists to help market actors make in-
formed decisions. To fill this significant knowledge gap,
CLASP, in support of the Efficiency for Access Coali-
tion, has developed the Off-Grid Appliance Data Plat-
form: an off-grid appliance performance database.
Based on analysis of the test data from the Platform,
the paper provides a glimpse into the current status,
efficiency and cost trends, and remaining challenges
gleaned from the off-grid television, fan, and refrigera-
tion market—top three appliances with significant po-
tential to scale. The analyses show a wide variation in
the efficiency of products across the market. Efficiency
improvements are observed, albeit slowly. Analysis
shows that prices are decreasing, but have not yet
reached a level of affordability for off-grid consumers
in Africa and South Asia. Through the appliance perfor-
mance testing results and market trends, the authors of
this paper hope to enhance the global knowledge about
off-grid appliances performance. Further research and
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data collection around sales trends will enhance the
comprehensiveness and robustness of future analyses
of off-grid appliances.

Keywords Appliances - Energy efficiency - Test
methods - Market trends - Laboratory testing - Field
testing

Introduction

With dependable connectivity remaining often unrealis-
tic and/or cost-prohibitive in many “off-grid” regions,
distributed renewable energy systems, such as mini-
grids and solar home systems (SHSs), have the potential
to instead serve as the primary means to provide a first
access point for life-changing modern energy services.
High-quality, efficient, and off-grid appropriate appli-
ances such as fans, TVs, and refrigerators play an es-
sential role in offering off-grid communities further
benefits from their energy systems (Hirmer and
Guthrie, 2017), as well as developing and sustaining
the distributed clean energy market in a positive cycle.

However, the current off-grid appliance market is
nascent and disorganized. To enable appliances to be
powered by SHSs, they must be highly efficient, with
many conventional appliances consuming too much
energy for this to be possible (Phadke et al., 2015).
There is demand from a variety of market players for
access to product and impact data and other valuable
market intelligence (GOGLA and Lighting Global,
2016). But little information exists throughout the
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supply chain (Efficiency for Access Coalition, 2018),
inhibiting manufacturers, energy service companies,
distributors, investors, policymakers, and consumers
themselves from taking smart action, slowing market
development and the effective delivery of modern ener-
gy services to the communities that need them most.

For example, product manufacturers often have in-
sufficient market intelligence to develop off-grid appro-
priate products that meet consumer needs and technical
demands presented by small-scale distributed solar en-
ergy systems. Interviews with distributed energy service
companies (DESCOs) suggest they have insufficient
market intelligence and thus need to invest significant
resources to identify and source appropriate appliances
that work with their distributed energy system offerings.
In addition, policymakers in developing markets lack
data with which to identify solutions to various energy
challenges (Leo et al., 2018). Access to comprehensive
product performance data and testing capacity has
helped to establish a robust baseline for associated pol-
icy instruments to be set in several on-grid markets,
which could be replicated in the off-grid sector. Along
the same vein, investors, micro-finance institutions, and
financial lenders often perceive off-grid sector invest-
ments as too risky, since they lack reliable benchmarks
and market intelligence to perform better due diligence
on companies and assess potential risks for project
investments accurately (United Nations Development
Programme, 2018).

Existing databases and informational resources for
the off-grid solar sector are typically product listings'
that help product distributors to identify and source
distributed energy system components and off-grid ap-
pliances. While these tools are quite useful, the addition
of performance data would greatly enhance their utility.
This lack of reliable data with which to benchmark
appliance performance puts efficient, high-quality prod-
ucts at a competitive disadvantage. At the end of the
supply chain, consumers are price-sensitive and do not
have enough information about the durability and ener-
gy efficiency of off-grid appliances—which often
prompt consumers to make purchase decisions based
on price alone. Efforts such as making appliance perfor-
mance databases available to end-users, encouraging
industry-standardized performance reporting metrics
and consumer awareness campaigns, are the first steps

! For example, Mangoo Marketplace: https://www.mangoo.org/
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to bridge the gap in helping consumers make more
informed purchase decisions.

Bridging the off-grid appliance data gap

Product databases are a commonly used tool in the on-
grid market to help policymakers monitor products sold
in a given domestic market, e.g., the Australian Energy
Rating Product Registration Database,” or the interna-
tional Topten® initiative, which presents the most effi-
cient technology and market analysis on energy perfor-
mance. Other databases provide product ratings and
reviews to help consumers compare products, e.g., Con-
sumer Reports.* However, for off-grid appliances, there
is no existing technical infrastructure or equivalent prac-
tice of conducting product testing and data sharing in a
consistent way. While there are existing product data-
bases for the off-grid solar sector to help address product
sourcing challenges and streamline business-to-business
transactions,’ the performance data referenced in these
databases are primarily based on manufacturers’ claims,
using different performance metric and thus making it
difficult to compare products.

The Off-Grid Appliance Data Platform® developed
by the Efficiency for Access Coalition” is a first attempt
to address this challenge by generating and sharing
accurate and consistent product performance data for
the off-grid market. The program samples off-grid ap-
pliances from retail markets, distributors, and manufac-
turers; tests them according to Global LEAP off-grid
appliance test methods®; and shares the independently
tested performance data. The Platform provides

2 Australian Government Department of the Environment and Energy:
http://reg.energyrating.gov.au/comparator/

3 Topten Initiative is mainly covering Europe but also active in China
and South America. Topten Europe: www.topten.eu

4 Consumer Reports: https://www.consumerreports.org/cro/index.htm
5 For example, Mangoo Marketplace (https://www.mangoo.org/) and
Odyssey Energy Solutions (https://www.odysseyenergysolutions.
com/) list solar products and technical specifications based on
manufacturers’ claims.

6 Efficiency for Access. Off-Grid Appliance Data Platform:
https://efficiencyforaccess.org/data-platform.

7 The Platform is currently supported by the Good Energies Founda-
tion and the UK Department for International Development (DfID)'s
Low-Energy Inclusive Appliances (LEIA) Programme under the new-
ly scaled up Efficiency for Access Coalition, which brings together
donors, development organizations, and philanthropic organizations to
accelerate global energy access through energy-efficient appliances,
and for which CLASP and EST serve as the Secretariat.
https://efficiencyforaccess.org/

8 Global LEAP Awards: https://globalleapawards.org/
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information about performance, durability, quality, and
cost to enable comparison and evaluation across off-grid
products. The Platform currently includes test data for
off-grid-appropriate TVs, fans, and refrigerators. With
the absence of consumer protection mechanisms for off-
grid appliances, the test methods and test data generated
by the Data Platform could serve as a technical founda-
tion for future development of a quality assurance pro-
gram and policy frameworks, such as standards and
labeling programs.

With this framework in mind, this paper provides a
glimpse into the current status, observed efficiency and
cost trends, and remaining challenges gleaned from the
off-grid TV, fan, and refrigeration markets. The analyses
presented in the paper are primarily based on market
surveys and test data collected through the Data Plat-
form,” supplemented with third-party sources for on-
grid products. Test data enables the assessment of trends
in the energy efficiency of products, while market sur-
vey data provides a detailed picture of the range of
product specifications available in the market.

Methodology
Analysis

The primary purpose of the analyses is to show and
identify market trends on efficiency and pricing of off-
grid appliances. TVs, fans, and refrigerators were select-
ed as the focus of this paper because these products are
identified as the off-grid appliance most-in-demand by
un- and under-electrified consumers (Efficiency for
Access Coalition, 2018). The off-grid appliance data
used in the paper was gathered from the Efficiency for
Access Data Platform. In the following analysis, the
products are often grouped into two categories: (1)
market leading products that were identified as Winners
and Finalists of Global LEAP Awards competitions.' In
this analysis, these are defined as “Awards” products;
and (2) baseline products that are typical of the general
market. In this analysis, these are defined as “Baseline”
products. By analyzing the performance of these two
groups of products, the paper establishes a baseline of

° Efficiency for Access Off-Grid Appliance Data Platform:
https://efficiencyforaccess.org/data-platform. (Database is currently
being beta-tested.)

19 Global LEAP Awards: https:/globalleapawards.org/

efficiency for off-grid TVs, fans, and refrigerators and
plots the performance gap between best available tech-
nology and the least efficient products on the market.

Further to this, figures based on Data Platform data
were supplemented by market data collected in 2018
from multiple countries, including Kenya, Tanzania,
Pakistan, and India. Off-grid appliances were identified
through a series of market surveys, which collect basic
product information such as brand and model names,
product sizing, rated power consumption, and retail
price. This provided insights into the variety of product
sizes available, the split of AC and DC models, varia-
tions in different national markets, and the range of
prices. Test data enabled the relationship between prod-
ucts’ efficiency and price to be established to assess the
relative affordability of the most efficient models. Year-
on-year trends for efficiency and cost were also explored
and trends mapped.

Beyond the market snapshot enabled by the above
comparisons, the analysis also addressed two further
market intelligence aspects. From test data, a compari-
son was made of reported values (from product literature
or packaging) against tested figures, to assess the accu-
racy of information presented by suppliers. Reported
figures may be the only source of performance data for
stakeholders in the absence of extensive test data. And
finally, performance and cost comparisons were made
between Data Platform products and on-grid products,
to track the current progress of off-grid technologies.

Off-grid appliance test methods

Independent laboratory testing helps product manufac-
turers to ensure that their products perform as expected
in terms of their energy efficiency and quality. Standard-
ized test methods can be used to evaluate product char-
acteristics, quality, and energy performance, thus en-
abling consistent product-to-product comparisons.
However, most of international test methods and stan-
dards for energy performance and quality of products
mainly address specific use cases for products in on-grid
sector—and may not be sufficient for evaluating off-
grid product characteristics and performance.

Off-grid appliances, in many ways, use similar technol-
ogies, components, and design considerations to products
used in developed on-grid markets. However, off-grid
appliances are often used in rural areas in Sub-Saharan
Africa and South Asia, where the ambient weather condi-
tions tend to be warm and humid. Because these
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Table 1 Off-grid appliance testing parameters and modifications

Product Commonly used test methods for on-grid household products Modified tests to address
off-grid performance characteristics

Fans *IEC 60879 (air delivery, power input, and *Quality and workmanship inspections

energy efficiency value) *Voltage fluctuation conditions (+ 15% of rated voltage)
*]IEC 60335-2-80 (fan blades and guards) *Harsh environment exposure conditions (40+2 °C
temperature and 93 + 3% relative humidity)

*Physical Ingress Protection (IEC 62257-9-5)
*Drop test (IEC TS 62257-9-5)

TVs *IEC 62087 (On Mode power consumption) *Quality and workmanship inspections

*IEC 62301 (Standby Mode power consumption)

*ENERGY STAR® Televisions Test Method (luminance)

Refrigerators *IEC 62552 (steady-state operation power
consumption, freezing capacity)

*Voltage fluctuation conditions (+ 15% of rated voltage)

*Harsh environment exposure conditions (40+2 °C
temperature and 93 + 3% relative humidity)

*Physical Ingress Protection (IEC 62257-9-5)

*Viewing Angle (IEC 60107)

*Quality and workmanship inspection
*Voltage fluctuation conditions (+ 15% of rated voltage)

* WHO/PQS/E003/RF05-VP.4 (autonomy time, pull-down time) <Harsh environment exposure conditions (43 £2 °C

temperature and 93 + 3% relative humidity)

appliances are often used with a solar PV and battery
module, products are also exposed to voltage fluctuations,
causing a higher failure rate (Urmee et al., 2016).

The quality and durability of off-grid products are
therefore key considerations for off-grid consumers liv-
ing in these regions, many of whom live in extreme
poverty and have to invest a relatively large portion of
their disposable income on solar systems or accompa-
nying appliances (Hammond et al., 2007). They also
live in remote areas with almost no access to repair
technicians or replacement components. Once an appli-
ance stops working, most off-grid households cannot
afford to repair or replace faulty appliances.

To enable improved comparisons of off- and weak-
grid appropriate appliances, Global LEAP'' program
developed a set of test methods to evaluate energy
performance, quality, and durability of appliances used
in off-grid and weak-grid settings (Table 1). These off-
grid appliance test methods leverage existing interna-
tional test methods—such as those by the International
Electrotechnical Commission (IEC)'?>—that are com-
monly used to measure energy performance of on-grid
product counterparts. These test methods, in some cases,
are slightly modified to better enable the evaluation of
specific “off-grid characteristics.” For example, voltage
fluctuation testing for off-grid TVs was based on energy

' Global LEAP: http://globalleap.org/
12 International Electrotechnical Commission: http://www.iec.ch/
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consumption testing in IEC 62087 and modified with
high and low input voltages during the test. Because the
quality of off-grid appliance varies significantly, the test
methods were modified to include a visual inspection
conducted by the test technicians at the laboratories to
evaluate product’s enclosure, screen, wiring, fittings,
and connections for any visible defects."

The test methods were developed through a rigorous
research, consultation, and review process that included
a working group of off-grid energy industry stake-
holders, appliance manufacturers, policymakers, and
test facilities. The test data used in the following analy-
ses are measured based on the off-grid TV, fan, and
refrigerator test methods listed above.

Results and analysis
Overview

This section showcases the current status, efficiency-
related trends, and remaining challenges gleaned from
the off-grid TV, fan, and refrigeration markets, including
product-by-product efficiency and quality comparisons
between off-grid and on-grid appropriate counterparts
where possible.

13 Global LEAP Off-Grid TV Test Method: https:/storage.googleapis.
com/e4a-website-assets/Global-LEAP-Off-Grid-T V-Test-Method.pdf
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Off-grid and weak-grid televisions
Current state of the off-grid TV market

Consumer demand for TVs is a primary driver of de-
mand for off-grid energy generation; thus, scaling the
off-grid TV market has significant implications for off-
grid power system penetration overall. A recent Global
LEAP survey found that TVs are often the next appli-
ance that off-grid consumers desire to own after
obtaining basic lighting energy services (Global LEAP,
2017). The Off-Grid Solar Market Trends Report (
2018) cited a survey in rural India in 2017 showing that
women who had cable TV access displayed a stronger
preference to send girls to school and a lower son
preference, exhibited more autonomy, and showed less
tolerance for spousal abuse.

Improved TV efficiency also has the potential to
reduce the price of SHSs to the end-customer. Park
and Phadke (2017) estimated that highly efficient, DC-
powered LED-LCD TVs could decrease the overall cost
of SHSs by around 25% by enabling use of PV and
battery systems up to 50% smaller than those required to
power an LED-LCD TV of “standard” efficiency. While
applying certain design features to increase the efficien-
cy of TVs was found to add to the manufacturing cost in
the study, this increase was seen to be less than the
savings that could be achieved by decreasing the size
of the SHS.

Even though the market for grid-powered TVs is
highly developed, to the point of saturation and decline,
the market for off- and weak-grid-appropriate TVs re-
mains nascent and inhibited by various market barriers,
such as affordability of efficient televisions and limited
product availability in rural markets. Recent estimates
suggest that the annual global market for off-grid-
compatible TVs could grow more than triple—from
$1.024 to $3.126 billion—with efficiency and design
improvements while reducing costs (Global LEAP,
2016).

Off-grid television data trends

Product characteristics LED-LCD TVs remain the
most commonly available TV technology in the market
today. Park and Phadke (2017) reported that 95% of all
new TVs shipped in 2014 were LCD models.
Manufacturer specifications for 286 off-grid-
appropriate TVs were available from market surveys

in Kenya, Tanzania, Uganda, and Sierra Leone. Of these
TVs, 261 were recorded as being suitable for either on-
or off-grid application, with 25 defined as solely off-
grid. Earlier off-grid TVs were observed to be at the
smaller end of the size spectrum (four of the seven 2013/
14 Global LEAP Award Winner or Finalist models were
15.5 in. models), but the size distribution from the
Market Survey shows that larger screen sizes were seen
at a similar frequency to small screen sizes (as defined in
Table 2).

The “medium” (18-24 in.) size bracket was observed
to contain the highest percentage of models overall. The
segment for TVs over 25 in. was seen to be a similar size
to that for “small” TVs, suggesting that market penetra-
tion of larger sizes is increasing—in particular, this
appeared to be the case in the Kenyan market. As market
surveys were carried out in large cities such as Kampala
and Nairobi, it is expected that some of these products
are aimed at people living in more urban areas, with
likely higher incomes and greater grid connectivity,
rather than solely at rural, off-grid users with potentially
less purchasing power.

It is expected that cost is the main driver of the screen
sizes acquired by off-grid TV customers, with only
smaller screen size models able to be afforded by many.
There is some anecdotal evidence that rural customers
would prefer a larger TV for cases where a larger family
or members of a community may watch TV together
(Global LEAP, 2016).

Some screen sizes are more widespread than others,
where a specific size of screen and shell is produced at
scale. The distribution of screen sizes in Fig. 1 shows the
24 and 32 in. models are common, which correlates with
the most common sizes in on-grid markets; production
of these sizes for the African and South Asian markets
should therefore benefit from economies of scale. A
fairly high share was also seen for the 17 and 19 in.
sizes, even though demand for these sizes is not high in

Table 2 Split of off-grid-appropriate TVs by size and country
from 2018 market survey

Size Kenya Uganda Tanzania Sierra Total
Leone
Small (12-17 in.) 9 22 31 1 63
Medium 32 68 55 3 158
(1824 in.)
Large (25+) 31 9 19 6 65
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Distribution of Screen Sizes seen in 2018 LEIA market
survey
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Fig. 1 Distribution of TV screen sizes from 2018 market survey

on-grid markets such as Europe and the USA
(Euromonitor International, 2018).

The split of direct current (DC) vs. alternating current
(AC) TVs was also assessed. Some AC TVs were
reported as being available with inverters that can func-
tion with off-grid systems, or with adaptors for use in
either capacity. Seventeen percent of TVs recorded were
categorized as DC only, with the majority (79%) cate-
gorized as AC/DC, suggesting that DC-only TVs are yet
to achieve significant market penetration.

Efficiency trends For the purposes of this study, TV
energy efficiency is defined by the energy efficiency index
(EEI), which is a measure of the input power in Watts per
unit area of screen size in square inches (i.e., the lower the
EEI, the more efficient the TV). Test data was analyzed to
track efficiency improvements from the first models tested
in 2013 up to the current period (most recent data being
from 2017) with trends displayed in Tables 3 and 4.
Global LEAP Award winners and finalists are chosen
based on quality and durability assessments as well as
energy efficiency gains. While the number of data points
is relatively small, the efficiency of Winners and

Screen size

Finalists did see an overall increase between 2013/
2014 and 2016/2017.

More data points are available from testing conduct-
ed in 2016 and 2017 than 2014 and 2015. The most
efficient product tested in 2017 (a 32-in. TV with on-
mode power measured at 13.64 W), used 35% less
power at the same screen size than the most efficient
TV seen in 2016 (a 32-in. TV with on-mode power
measured at 20.85 W). Another interesting comparison
was the difference between the most and least efficient
models tested. Years 2014 and 2015 only saw the testing
of Awards products, most of which would be expected
to be towards the higher end of the efficiency spectrum.
However, in 2016 and 2017 when a broader segment
of the market was tested, the least efficient TV was
seen to have an EEI five times that of the most
efficient; this increased to nearly a factor of eight
in 2017. The distribution of the various efficiency
indexes for TVs is shown below, comparing the
baseline models to the Award winners. Non-award
winning products from 2016/2017 (defined as
“baseline”) remained significantly less efficient than
winning products from 2013/2014 (Fig. 2).

Table 3 Energy efficiency trend for Global LEAP Award winners and finalists by year

Tested models

Energy efficiency index (W/in.?) by year

2013/2014 (n =7)

2015/2016 (n = 13) 2016/2017 (n = 15)

Mean EEI, Global LEAP winners
Mean EEI, Global LEAP finalists

0.068 (n =5)
0.074 (n =2)

0.062 (n =3)
0.085 (n = 10)

0.060 (n =4)
0.077 (n = 11)

Unpublished data sourced from CLASP
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Table 4 Energy efficiency trends

for all TV products tested by year Year Energy efficiency index (W/in.%) by year
Mean, all Most Least EEI ratio,
products efficient efficient highest to lowest
2014 (n=7) 0.070 0.042 0.116 2.5
2015 (n =4) 0.094 0.058 0.184 32
2016 (n =36) 0.113 0.046 0.227 5.0
Unpublished data sourced from 2017 (n =27) 0.101 0.032 0.254 7.9

CLASP

Park and Phadke (2017) cited a number of aspects of
TV design that could contribute to increased efficiency
compared to a baseline case; the use of efficient optical
films (20-30% energy savings); ambient brightness
control (~10% savings); and backlight dimming (~
20% savings). These savings opportunities could go
beyond the potential gains for DC over AC TVs from
removing the need for an AC-DC power conversion
(potential savings of 5—15%).

Policy instruments that seek to reduce energy con-
sumption by removing the least efficient products
from the market, as well as exerting market “pull”
forces, have been shown to be effective in on-grid

markets; for example, Bertoldi et al. (2016) reported
that a 25% reduction in the annual energy consump-
tion of refrigerators and washing machines was seen
between 2004 and 2014, partly as a result of the EU
Ecodesign and Energy Labelling policy instruments.
If similar instruments were applied to the off-grid
market, this could bridge the gap in efficiency ob-
served above. Park and Phadke (2017) also recom-
mended that energy labels should be considered to
further facilitate the adoption of efficient TVs in off-
grid settings. The trends observed here could there-
fore provide valuable insights to stakeholders who
may be involved in identifying products for

TV Efficiency Trends
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Fig. 2 TV efficiency trends, comparing average efficiency of baseline and awards products

Unpublished data sourced from CLASP
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Fig. 3 TV efficiency and price 600
distribution

Unpublished data sourced from
CLASP
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procurement, or who wish to understand how best to
size solar systems and package appliances with their
product offerings.

Cost trends For accurate price comparisons among dif-
ferently sized TVs, the metric of cost per unit area of
screen size (US dollars per square inch, or $/in.%) was
used. Cost data was available from market surveys as
well as tests, and a correction factor'* was applied in
cases where test samples were received directly from
manufacturer warehouses to account for import duties,
taxes and retailer markups. Figure 3 shows the correla-
tion between TV price and efficiency.

The cost of off-grid TVs appears to be reducing over
time (Table 5). While sample sizes presented here are
relatively small, available price data of the tested prod-
ucts shows a clear reduction between 2014 and 2017.
An assessment was also made of price differences be-
tween 2017 Global LEAP Award winners and finalists
compared with other products tested that year. Again,
while there are not many data points, the cost per unit
area figure for the 2017 winners and finalists was 63%
higher than baseline products, suggesting that better
quality products may be subject to higher pricing.

Data from the market survey shows early cost trends
for 2018 in the countries observed. The lowest priced
product available in each country was below $0.40 per
square inch of screen size—to put this number into
context, a 24- in. TV has a screen area of 246 in.” (at
16:9 aspect ratio), so at $0.40 per in., this results in a

14 The wholesale prices declared by manufacturers are multiplied by a
factor of 1.8 to adjust for estimated taxes, duties, supply chain markups,
etc.
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price of $98.40. TVs of this price are widely available in
on-grid markets, suggesting the African TV market has
not yet benefitted significantly from scale. The lowest
cost to area ratio seen was for a TV in Uganda, of 0.18—
this corresponded to a 29-in. set sold for $65 in Kam-
pala. Table 6 showcases further country comparisons.

Median prices observed in each country were within
a similar range to test samples from 2017. As testing to
date for initiatives such as Global LEAP has given
greater focus to models expected to be of higher quality
and efficiency (and generally more expensive), relative-
ly little is known about the performance of models at the
lower end of the cost spectrum.

Comparison with TVs available in the on-grid
market Various comparisons have been made between
the energy-efficiency of DC, off-grid TVs and AC
models, designed for on-grid use. Inherently, a DC TV
should achieve higher efficiency than a similarly sized

Table 5 Year-on-year cost trends for TVs®

Year Average cost per
screen size ($/in.%)

2014 (n =6) 1.57

2016 (n =30) 1.00

2017 (n =22) 0.93

2016/17 Global LEAP winners 1.06
and finalists (n = 15)

2017 non-winners and finalists (n =7) 0.65

# Sufficient pricing data was not available for 2015 and is therefore
excluded from this table

Unpublished data sourced from CLASP
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Table 6 Cost comparisons (in USD per unit screen size area) in
various TV markets

Country $/in>—lowest $/in.>—median $/in.>—highest
Sierra Leone 0.31 0.52 2.17
Kenya 0.33 0.64 1.57
Uganda 0.18 0.46 0.73
Tanzania 0.37 0.55 0.92

Unpublished data sourced from CLASP

AC model, due to not requiring an AC-DC current
conversion (other things being equal). Park and
Phadke (2017) estimated that for AC TVs, the AC to
DC conversion results in an estimated electricity loss of
5-15%.

Another TV study by Park et al., (2017) reported that
some TVs designed for the off-grid, developing world
market were already on a par with on-grid TVs in terms
of efficiency. The paper compared 18 AC TVs achieving
the US ENERGY STAR “Most Efficient” rating (data for
TVs from 15 to 24 in. from 2015), with TVs featured on
Topten China (from 2015, for 32 in. sets), and TVs sub-
mitted to the 2013/2014 Global LEAP Awards (TVs be-
tween 15 and 23 in.) and found similar values for on-mode
power consumption and efficiency, measured in Watts per
square inch of screen size (it is noted that products may not
be directly comparable, as default luminance settings and
network features may have been different). The ENERGY
STAR TVs were in the range of 0.06-0.11 W/in.?, the
models on Topten China between 0.06 and 0.12 W/in.%,
and the off-grid sets in the range of 0.05-0.10 W/in”.

For this paper, another comparison is made between
TV test results from the Data Platform and manufac-
turers’ decl