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EXECUTIVE SUMMARY:  TRANSFORMING THE UK COLD MARKET

Both in the United Kingdom and in the European Union, a strategic approach to the purchase of energy
efficient domestic equipment is evolving, known as market transformation. A range of policies can
contribute including information, incentives and regulation. The choice and timing of initiatives depends
upon the appliance group, state of the market, rate of improvement required and other policies in force. As
a result, consumers will have the use of more energy efficient products earlier than they would have done
through normal market processes.

Policies that contribute to transforming the cold market - refrigerators, fridge-freezers and freezers - are
the EU Energy Label (introduced on 1.1.95) and minimum standards of energy efficiency to be achieved
by September 1999. Both of these are mandatory throughout Europe. This study assesses the effect in the
UK on consumers, retailers, manufacturers and total electricity demand of the first two years of the EU
Energy Label and the impact of the legislation on minimum standards.

The growing recognition, clearly endorsed by this report, is that policies are interactive: the effect of the
whole strategy is greater than the sum of the achievements from individual initiatives. An energy label is
the necessary precursor for most other policies and provides useful information for consumers, but its
maximum effect depends upon informed and supportive retail staff. The range of appliances stocked by
retailers can only come from the models manufactured, but is strongly influenced by perceived consumer
demand. The manufacturers respond both to legislative requirements and customer preferences. This
circle of influences has yet to become properly established and powerful.

Context
• Domestic cold appliances used 17 TWh in 1996, representing 24% of the electricity consumption by

UK domestic lights and appliances and 6% of total UK electricity consumption. This is more than all
the electricity consumed in offices in the UK.

 
• Consumers spend £2 billion each year on cold appliances: £1.4 billion on the electricity used and a

further £600 million on purchasing new equipment; the substantial second-hand market is in addition to
this (23% of all acquisitions).

 
• The average household owns 1.4 cold appliances (this drops to 1.2 in low-income homes) and most

appliances are replaced after about 14 years. Therefore, 2.3 million households purchase a new cold
appliance each year and have the opportunity to chose a more, or less, energy efficient model.

 
• Frost-free appliances are increasing market share and by the end of 1996 accounted for 28% of fridge-

freezer and 11% of upright freezer sales. These are higher proportions of the market in the UK than in
the rest of the EU. Frost-free provides an additional service - no defrosting needed - but it does
increase energy consumption by 45% on average and the purchase price is significantly higher than for
conventional machines.

 
• Between 1970-96, electricity consumption in the average appliance sold dropped by 18-52%, depending

on the type: refrigerator, fridge-freezer or freezer.
 
• By 1990, total electricity consumption had more than tripled since 1970 due to rises in ownership and a

growing number of households in the UK, since then it has levelled off as ownership levels have nearly
saturated. The improved technology has countered purchases of high-consuming equipment, such as
frost-free appliances, and the effect of additional households, so that total consumption is falling.
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• In a survey of 100 low-income households, 65% of cold appliances were found to be working, but
faulty and over-consuming electricity.

 
• If these Edinburgh households are typical of the 8 million households in the UK on means-tested

benefits, there would be 6.2 million cold appliances working inefficiently and over-consuming
electricity.

 
• 700,000 cold appliances are bought or given second-hand, each year, representing a legacy of

equipment that is often both inefficient and faulty.
 
• Replacing the oldest 10% of the stock (whoever owns them) with the average new sale would achieve

a 32% reduction in energy consumption. The oldest machines are not necessarily the least energy
efficient (unless they are also faulty), though they are easy to identify.

 

 Energy Label
• The EU Energy Label was introduced in January 1995. It has to be displayed at the point of sale,

whether that is in a shop or a catalogue. Each appliance is ranked from A - G according to its
efficiency (consumption per unit volume) under standard, test conditions. The cold appliances are the
first of several groups to be covered by the Energy Label, under a 1992 EC framework directive.

 
• There is no correlation between purchase price and energy efficiency, so that consumers can obtain

lower consumption, for free, through the careful use of the Energy Label.
 
• The least efficient model on the market consumes at least twice as much energy, per unit volume, as

the most efficient, in all categories of refrigeration appliances.

• EU Energy Labels are under-exploited. A third of all consumers in an Oxfordshire survey found the
information relevant and used it when making their purchase. The remaining customers needed
assistance, because of uncertainty about the relevance of the information for them or its independence.

 
• Out of the 100 purchasers, the 35 who found the label useful bought appliances that were, on average,

20% more efficient than those chosen by people who were not influenced by the label.
 
• It is not known what these consumers would have bought in the absence of labels (it may be that some

consumers would have bought efficient appliances in any case). Some, but not all, of the changed
purchase pattern may be attributed to the Energy Label. At a maximum, a 20% improvement in
efficiency by 35% of customers would result in a 7% drop in electricity consumption across the whole
market.

 
• The role of retail staff is important as many cold appliances are ‘distress’ purchases, bought when the

old machine has broken down. There is little time to undertake careful research, so information at the
point of sale is particularly influential.

 
• Senior management support is crucial if retailer education programmes to improve staff awareness of

energy efficiency issues are to be effective and these should be accompanied by the development of a
company policy for commission on the sales of energy efficient products. Positive endorsement of the
Energy Label in Scottish Hydro Electric showrooms resulted in an 11% improvement in the energy
efficiency of the average model stocked in one year.
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 Minimum standards of energy efficiency
• Mandatory minimum standards will be imposed in September 1999 and will prevent inefficient

machines (generally D category and worse) from being sold. This policy was first drafted in 1993 and
confirmed in 1996, so that manufacturers have had substantial notice. The burden for manufacturers
has been minimised, as most models are redesigned after three years. It is the first time that mandatory
standards have been required of the domestic appliance market.

 
• As the effect of the minimum standard spreads into the stock of cold appliances in UK homes,

electricity savings will be 18% of total consumption in this sector in 2020 under Best Case conditions,
and as low as 2-4% under Worst Case conditions. The savings will depend upon the way
manufacturers respond and the efficiency of the stock of models on the market after 1999. The most
positive response will result from an expectation of a second round of efficiency standards, together
with recalculated label categories. Retail support of the Energy Label would ensure that savings are
achieved through consumer pressure and purchases of the more efficient equipment on the market.

 
• By 2020, even under Best Case conditions, minimum standards will access at most 23% of the total

energy savings which are both economically and technically available.
 

 Pilot promotional initiatives
• Consumer awareness of the range of appliances on the market and an increase in the market share of

the most efficient models is achieved by subsidies or other incentives. Discounts on A-C rated
appliances have been piloted in Scottish Hydro Electric shops in the West of Scotland since October
1996.

 
• Significant economic and environmental benefits will result if low-income households are able to

replace their old appliances with new, energy efficient equipment. This approach is being piloted for
refrigerators by the Energy Saving Trust with Scottish Power and London Electricity. A new machine
can be purchased for £25 if the old one is known to be inefficient, still working and is surrendered.

 
• In an earlier trial, replacing the faulty machines with new, but not particularly efficient models, reduced

consumption by an average of 31% worth £18 a year to the householder. Removing the worst
machines from the stock of appliances in use and replacing them with a new (not second-hand)
machine means that the intervention is achieving a double effect, as well as benefiting low-income
families.

 
 The effect on consumption

• The total consumption of electricity by cold appliances in the UK has stabilised and is now falling. This
is despite the increasing numbers of households and demands for improved levels of service, for
instance frost-free appliances. Demand has not even stabilised in the other appliance groups but
continues to grow, showing, by way of contrast, that policy has already begun to influence cold
appliance efficiency.

 
• Our projections show energy consumption decreasing, if present policies are successfully implemented

and there is no major growth in demand for further levels of energy service, either as frost-free space
or for bigger, ‘American’ style fridge-freezers.

 
• Since 1990, policies on the EU Energy Label, minimum standards and phasing-out of CFCs and HCFCs

have been discussed and enacted. The individual impact of each cannot be differentiated from the
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influence of the others, though the net effect has been a strong and continuing drop in the efficiency of
the average appliance sold; the market is being transformed.

 
• The average consumer was buying a more efficient machine at the end of 1996, than was being bought

at the beginning of 1995 and this was true for all seven types of cold appliance. The new purchase
used 20% less electricity than the old machine it replaced.

 
• The cold appliance market is very price competitive - over 1995-6, the only type of appliance to

increase in price, in real terms, was the larder refrigerator. The others dropped in price, sometimes in
absolute terms. Over the two years, the average energy consumption of cold appliances has decreased
while the price has fallen in real terms. Improvements in efficiency have not been at an additional cost
to the consumer.

 
• Over the first two years of the Energy Label, the energy consumed by the average new cold appliance

sold dropped by 0.75%. This is the combined effect of two separate trends: the average appliance
consumes 4.4% less electricity; but the proportion of each appliance group purchased has changed,
with more consumers choosing higher energy-consuming equipment, such as frost-free. Without the
decline in electricity used by individual appliances, total consumption would have increased.

 
• The maximum effect of the EU Energy Label was identified as a 7% improvement in energy

efficiency, based on Oxfordshire consumers, where retail staff had not been trained. An informed and
supportive retail environment produced an 11% change in energy efficiency, over one year, in Scottish
Hydro Electric showrooms. If retail education, nationally, doubled the number of consumers who gave
energy efficiency more priority, either for environmental or economic reasons, there could be a 10-14%
improvement in the efficiency of the average cold appliance sold each year. All of these 1.5 million
households would have reduced running costs.

 
 The EU Energy Label is the visible face of policy for the consumer as it allows the more efficient models to be

identified and purchased. The other policies (minimum standards and CFC phase-out) impact directly, and
solely, on the manufacturer. However, many consumers will depend upon retail support if they are to
respond to the Energy Label and give practical expression to their concern for the environment, as well as
obtain lower running costs. The benefit for the retailer would be improved customer loyalty.
 

 Recommendations
 
 The following are our recommendations, based on this research, for Government and other responsible bodies to

consider to achieve certain reductions in electricity consumption. The targets are given in relation to the
economic and technical potential (ETP) that could be accessed by 2020: improvements in the energy
efficiency of new models take time to work through the stock of appliances and affect total consumption,
so policies enacted in the next ten years will be influential up to 2020 and beyond. Cold appliances
represent the largest area of savings under ETP, equivalent to nearly 2 MtC from carbon dioxide
emissions at power stations.

 
 To underpin existing measures and achieve 23% of the ETP by 2020 or earlier
 The first target - 23% of ETP - represents the maximum saving that could be achieved as a result of introducing

minimum standards in 1999. There is some uncertainty about the way manufacturers will respond to
minimum standards and whether they will introduce new appliances that only just comply or whether they
will develop models that are even more efficient. It is only in the latter circumstances that the 23% of ETP
will be achieved. If there is any doubt about the likely response of manufacturers, then other measures will
be required or the final proposal - rebates for low-income households - will need to be made more
extensive.
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• The effectiveness of the Energy Label should be enhanced by strong retail management support and
retailer education programmes.

 
• Public confidence in the EU Energy Label should be increased by ensuring that labels are accurate and

always present.
 
• The EU Energy Label categories should be revised and introduced in conjunction with minimum

standards in September 1999, so that the old C becomes the new G.
 
• At present, for both the label and for minimum standards, the method of calculating the efficiency of

the appliance allows a concession for frost-free and this may need to be revisited. The provision of a
service - no defrosting - and the efficiency of the appliance probably should be dealt with separately, as
with washing machine labels.

 
• A trade-in scheme to remove inefficient appliances from low-income homes and replace them with

efficient appliances is being piloted by the Energy Saving Trust. This should be extended as it removes
some of the most inefficient appliances and reduces the number of poor-quality, second-hand machines
on the market, as well as enabling the poorest households to obtain new appliances.

 
 To achieve up to 50% of ETP by 2020

 In addition to the above policies:
• In 2004, there should be a second round of mandatory minimum standards introduced by the European

Commission to achieve a 30% improvement in energy efficiency over the 1999 standard. In order to
confirm that the maximum benefits are achieved, a target should be agreed with the manufacturers for
the efficiency of the remaining models or of annual sales.

 
• Competitive procurement exercises, supported by bulk buyers such as housing associations, would

enable new viable products to be developed and introduced. These developments are necessary to
justify the early setting of future rounds of effective minimum standards. The procurement initiative
should include alternative insulation technologies.

 
• The new technologies, based on vacuum panels, may be more expensive and require subsidies if

consumers are to purchase in sufficient quantities to establish the technology.
 
• VAT could be applied differentially to provide a financial incentive to purchase efficient appliances.
 
• The trade-in schemes for low-income households should continue, to ensure that the worst equipment is

removed from the market, perhaps covering 35,000 appliances each year (equivalent to at least 5% of
second-hand sales).

 
 To achieve over 50% ETP by 2020

• The second round of mandatory minimum standards must be both more challenging and earlier.
 
• There should be a third round of minimum standards in 2008, based on the results of the procurement

programme, though most of these savings will occur after 2020.
 
• The EU Energy Label should be revised after each minimum standard.
 
• Procurement programmes will be required, leading to a more extensive redesign of refrigeration

equipment and to prepare for greater improvements in energy efficiency.
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• The trade-in schemes for low-income households should continue, to ensure that the worst equipment is
removed from the market, covering 70,000 appliances each year (equivalent to at least 10% of second-
hand sales).

There are considerable opportunities for making the cold market more energy efficient than it is at present,
mainly because of the experience already gained since 1995. We know that the combination of the EU
Energy Label and mandatory minimum standards provides a powerful motive to manufacturers. The full
benefits will depend upon retailer support for the Energy Label, so that more consumers can understand
the advantages - economic and environmental - of low-energy consuming equipment. The role of rebates
is mainly to spread awareness amongst the generality of purchasers and to enable the poorest households
to participate in the new, rather than the second-hand, market. The objective of a procurement
programme, not yet operative in the UK, is to prepare the technology for future rounds of labels and
standards. These policies interact to form a coherent strategy capable of delivering considerable
reductions in carbon dioxide emissions. The strength of the policies will depend upon when these savings
are required, though the wide experience of policy and the size of the market identify this as one sector
where a rapid response is possible.
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CHAPTER 1:  THE COLD MARKET

As part of its climate change programme, the UK Government has committed itself to introduce policies to improve
the energy efficiency of new domestic electrical appliances (DoE 1994). Many of these policies are part of the SAVE
(Specific Actions for Vigorous Energy Efficiency) initiative, promoted by the European Commission to ensure that
appliances traded within the Member States are of a comparable standard. The first policies concern the energy
labelling and establishment of minimum energy efficiency standards for cold appliances (refrigerators, fridge-freezers
and freezers). They are aimed at transforming the market for energy efficient cold appliances.

Since 1994 the European Commission (under SAVE) and the UK Department of the Environment (DoE) have funded
the DECADE (Domestic Equipment and Carbon Dioxide Emissions) project to examine electricity consumption in
domestic lighting and appliances. The DECADE team  has built a large database and accumulated extensive
knowledge on domestic appliances, which has been used to inform policy decisions both within Europe and specific
to the UK. This report extends that work and examines a number of policy instruments that have been used to
improve efficiency, including information, economic incentives and standards as they have been, or will be, applied
to the cold appliances in the UK. Since the cold appliances were the first appliance group to be labelled and to have
efficiency standards at the European Union level, this group provides an excellent case study for an examination of
the effects of energy efficiency policy on household appliances.

1.1 MARKET TRENDS

1.1.1 Which appliances?
Electricity consumption in the UK domestic sector has risen steadily over the last 25 years. Cold appliances used 17
Twh in the UK in 1996, representing almost 24% of all electricity consumed by domestic lights and appliances. Part of
the growth in consumption has come from the proliferation of appliances in the home: there are now seven main
types of cold appliances considered in this report (Table 1.1); frost-free appliances are described in Appendix A.

Table 1.1  Cold appliance types
Fridge-freezer 2 doors
    conventional fridge-freezer
    frost-free fridge-freezer
Refrigerator single door
    standard refrigerator contains internal ice-box
    larder refrigerator no ice box
Freezer frozen space to -18°C
    chest freezer lid on top
    upright freezer door on front
        conventional upright freezer
        frost-free upright freezer

1.1.2 Sales
The importance of this group of appliances is demonstrated both by the electricity consumed and by the amount of
money spent by consumers on purchasing new equipment. Around 2.3 million cold appliances are sold each year in
the UK, with a total market value of £600 million (Table 1.2). The average household buys a cold appliance once
every ten years. Fridge-freezers are the largest section (both by sales and value) of this market in the UK.

Table 1.2  Sales and value of cold appliances, UK 1994
Units sold (000s) Value (£m)

Fridge-freezer 836 277
Larder refrigerator 380
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Standard refrigerator 380 133
Chest freezer
Upright freezer

404
330 190

Source:  Mintel (1995)

Prior to the introduction of the Energy Label, consumers bought mainly on the basis of the purchase price in an
extremely competitive market. One of the interesting questions pursued in this report is whether this will change with
the advent of the Energy Label and what priority will be given to energy efficiency in the purchase decision (Peter
Carver, personal communication).

1.1.3 Ownership changes
The historical rise in electricity consumption by the cold appliances results from a combination of  increasing
numbers of households and growth in ownership of cold appliances. Over the period since 1970, the type and
amount of cold and frozen space owned by each household has changed (Table 1.3). In the UK, ownership of
refrigerators had declined from 72% in 1980 to less than 50% in 1994. Over this period consumers have tended to
replace refrigerators with combined fridge-freezers, or larder refrigerators with separate freezers (particularly upright
freezers).

The historical preferences for small upright freezers that fit under the counter and large chest freezers that go in an
outhouse or garage are no longer evident, and people are now commonly buying small chest freezers that fit in
unused corners and taller upright freezers for fitted kitchens in family houses. The average household has owned a
more-or-less constant average of 1.4 cold appliances since 1990.  The number of cold appliances owned by the
average household (which has grown steadily in the past) appears to have levelled out since the end of the 1980s.

Table 1.3 Ownership of cold appliances, UK 1970-95 (% of all households)

1970 1980 1990 1995
Fridge-freezers 0 19 51 58
Refrigerators 58 72 52 46
Chest freezers 3 16 16 16
Upright freezers 0.5 11 21 22
Source: DECADE (1995)

1.1.4 Technical efficiency and consumption
The pre-1990 growth in ownership has been partially offset by the substantial efficiency improvements achieved
during the last 25 years. The energy consumed by the average appliance sold has dropped progressively over the
period 1970-95 (Table 1.4), though it has been insufficient to counteract the continued rise in the number of
households and increases in the ownership of cold appliances. The consumption of new appliances is based on
standard test procedure - similar to the kilometres per litre figure for a car - and bears a loose relationship to actual
consumption. This relationship is examined in greater detail later in this report. Some of the decline in average
consumption is due to a trend towards smaller appliances, but the data are too poor for this to be identified
accurately.

Table 1.4  Average electricity consumption of new appliances, UK 1970-95, kWh pa

1970 1980 1990 1995
Fridge-freezers 730 659 626 601
Refrigerators 421 385 312 267
Chest freezers 815 675 454 404
Upright freezers 881 725 489 423
Source: DECADE (1995), GfK

The net effect of these past trends in ownership and technology has resulted in the rapid growth of the electricity
consumed by cold appliances over the period 1970-95 (Figure 1.1). Some of these pressures will be sustained (for
instance, as household numbers continue to rise), but the influence of labels and minimum standards on consumers
and technology is expected to bring about a decrease in total demand. As a result, appliances in the stock will
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become more efficient. Figure 1.1 shows this effect as modelled by the DECADE team. The present evidence is
examined in this report and the trends will be revised in Chapter 6.
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Figure 1.1  Electricity consumption in cold appliances, business as usual, UK 1970-2020
Source:  DECADE (1995)

There is a wide variation of efficiency on the market at the moment - the range of energy consumption for one type of
appliance, the fridge-freezer, is shown in Figure 1.2 for GB. The energy consumption can vary by a factor of 2-3 for a
similar adjusted volume (defined in Appendix A). There are opportunities for further improvements in efficiency - for
instance, the production of A category appliances - and if these are adopted and if consumers were to buy only the
most efficient appliances, there would be substantial energy savings. These savings are referred to by DECADE as
the economic and technical potential (ETP). By 2020, if all the ETP is realised, consumption could be down to almost 4
TWh, a saving of over 11 TWh annually. This is worth £800 million per annum to consumers in saved electricity at
1995 prices and, crucially, accounts for 30% of the total electricity savings potential from all domestic appliances and
lighting. The difference between the BAU (business as usual) and ETP scenarios is the rate of electricity
consumption of the new appliances, with all other variables such as ownership levels kept constant. Policies for the
cold appliances are aiming to access the savings available  between these two scenarios.
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(Note: the low angle of the slope identifies that the effect of increased volume is small: double the size results in
about a 50% increase in consumption.)

1.2 TEST MEASUREMENTS AND THE LABEL

1.2.1 Test description
The introduction of informed energy efficiency policy requires comparisons between appliances which give different
levels of service and which consume varying amounts of energy. The following describes the test procedure used to
rank appliances for the EU Energy Label categories (Figure 1.3).

The cold appliances can be compared in terms of the service they offer (litres of storage volume at a particular
temperature) and the kWh required to perform that service. Energy consumption of cold appliances is measured
under the conditions laid down in the European test protocol EN 153. In order to compare the energy service
provided by different sizes of appliances, the concept of adjusted volume is used, where the adjusted volume of a
particular appliance is the sum of the volumes of the different compartments weighted by a coefficient (see Appendix
A) according to the difference between the internal temperature and ambient test temperature. A larger coefficient is
given (in other words there is an increase in energy consumption) to maintain a greater temperature difference. There
is an additional correction factor for appliances with a frost-free feature.

This test is carried out under controlled conditions, including:

• an ambient temperature of 25°C; this is accepted as high to compensate for the fact that doors are not opened or
items inserted or removed during the test,

• operation at the specified internal temperature,
• the appliance loaded in a specified manner, and
• the temperature measured at the warmest place in the appliance.

The efficiency of an appliance is defined as kWh used per unit volume, where the volume is adjusted if necessary to
take account of the temperature difference between cold and frozen compartments. The consumption of an appliance
in kWh per year is therefore a function of its efficiency, physical size and other features such as frost-free operation.
Two appliances with the same efficiency rating could have quite different consumption if one is much larger or has a
larger freezer compartment.
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Figure 1.3  EU Energy Label for cold appliances

When the categories were established, the average European appliance was believed to be between efficiency
categories D and E. The bands on the Label above this point therefore provide the opportunity for improvements in
energy efficiency. The bands are of different width (Table 1.5), so that it is easier for a manufacturer to move an
appliance from an E to a D, than from a D to a C. Conversely, both the A and G categories are open-ended, so that
there can be a wide range of efficiencies within these bands. In practice, the spread within G can be wide (Figure 1.2).

Table 1.5  Efficiency index for Energy Label categories

A 55 or less
B 55 - 75
C 75 - 90
D 90 - 100
E 100 - 110
F 110 - 125
G 125 plus

(Note: the efficiency index is explained in Appendix A)
The EU Energy Label has to be visible at the point of sale, whether this is in a showroom or in a catalogue. As the
Label is the same throughout Europe - except for the language - country specific information such as the cost of
electricity is excluded. A major principle behind the design of this label is that it should be as simple as possible for
the manufacturers to comply with, across Europe.

The test procedures are designed to be as unambiguous as possible, to aid replication and to approximate standard
usage in Europe. Meanwhile, most policies are based on assumed benefits derived from test data. However, the
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accuracy of the information on the Label that is supplied by the manufacturers has been questioned by the
Consumers’ Association (see Section 3.2.3). There is evidence that some manufacturers are stretching the
measurement method to its legal limits and even, on rare occasions, making false claims. The majority of labels are,
however, accepted as accurate and greater consistency is expected in future as UK government monitoring,
consumer groups and other manufacturers exert pressure on optimistic claims.

1.3 ACTUAL CONSUMPTION
All the above figures are based on electricity consumption under uniform test conditions. As actual consumption is
somewhat different from consumption under test procedure, the modelling of likely policy impacts is complicated.
Understanding consumption is therefore crucial to the accurate prediction of benefits derived from the introduction
of the labelling scheme. It has always been recognised that actual usage could vary from that defined under test
conditions, particularly in certain countries, but it is not known by how much. The research cited in Chapter 5 is a
contribution to that debate for low-income Scottish households.

1.3.1 Seasonal effects
A number of factors apart from its condition affect the energy consumption of an individual refrigeration appliance,
the most important of them being ambient temperature. Kitchen temperatures will tend to be higher in summer than
winter in all houses, and this seasonal difference will be greater in low-income households which are colder than
average in winter. For these reasons, a cold appliance will have to work harder in summer than in winter. Figure 1.4
shows the typical pattern in the measured seasonal variation of a fridge-freezer for one typical low-income household
in Edinburgh. The consumption varies from 20 kWh/fortnight in winter to 33 kWh/fortnight in summer, an increase of
60%.
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Figure 1.4  Seasonal variation in fridge-freezer electricity consumption, low-income households
Source: Billsavers data, Lothian and Edinburgh Environmental Partnership
(Note: Electricity consumption measured on a fortnightly basis)

As the above figure demonstrates, short-term monitoring of consumption may give an inaccurate assessment of
annual consumption, particularly if it is undertaken during a warm summer, such as that of 1995. The Lothian and
Edinburgh Environmental Partnership found that on average the consumption of cold appliances increased by 38
kWh for the year (or about 0.1 kWh/24h), as a result of the warmer weather. Many appliances break down in hot
weather and increased sales were noticeable in the UK during the summer of 1995. One feature of the cold market is
that a large proportion of purchases are ‘distress’ purchases. The old machine has broken and a new one is required
immediately. This limits the time available for careful research and underlines the need for supportive staff in retail
outlets.

1.3.2 Built-in kitchens
A similar variation in electricity used can result from extra heat load due to poor positioning of the appliance (eg next
to a cooker, in the sun or within an enclosed space). Evidence from Finland has shown that the design of the casing
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around the cold appliance in a fitted kitchen can have a major effect on consumption, increasing it by as much as
90%. Cutting off the appliance’s own air circulation either partly or entirely raised its energy consumption by 10-
160% (TTS 1993). The number of door openings, regularity of defrosting, the temperature of the food put inside and
percentage of the appliance filled with food are significant but less important influences on energy use. In the same
study, it was found that locating a refrigeration device next to one which dissipates heat (eg a cooker or dishwasher)
increased the energy consumption by 12-22%.

1.3.3 Deterioration and repairs
Older appliances are less efficient than newer ones for one or more of three reasons: they were less efficient at the
time of purchase; they have subsequently developed faults; or they have generally deteriorated. None of these three
factors are well understood (especially since, prior to labelling, the efficiency of new appliances was not known on a
consistent basis). The work reported in Chapter 5 aims to improve understanding of these factors.

Dust or fluff on the condenser will reduce efficiency by up to 6% (Bos 1993), but keeping it clean may not be easy,
particularly when it is located at the rear of the appliance where access is difficult. The presence of frost in any area
where there is the facility to store frozen food will also affect efficiency by between 5-10% (Vestfrost, personal
communication); frost should be removed regularly.

A clear fault can often be repaired, if the owner believes it is worth the expenditure. The most common fault is when
the door seal deteriorates, but it may be difficult if not impossible to replace door seals on older models.  In fact some
seals may be designed not to be replaceable, the only way of sorting out the problem being to replace the entire door.
Broken doors to refrigerator compartments and other minor faults may increase consumption but may be expensive or
difficult to repair or replace.

1.3.4 Other factors influencing performance
It is possible to have appliances that appear to be working well but which suffer wide swings of internal temperature
or large temperature gradients within the appliance because they do not cut in/out at sufficiently frequent intervals. It
is therefore very difficult to look at energy efficiency without considering internal temperature.

The temperature attained in any fresh or frozen food storage compartment will have a significant effect on energy
consumption.  Unless a user has a means of setting the temperature, either by the use of an integral thermometer or
separate thermometer, he or she will probably set any thermostat to its mid-setting.  In many instances this will give
temperatures that are too warm; however, the user may not realise this as any food will appear to be cold in relation to
the ambient temperature.

Over 80% of the heat load for a refrigerator comes through the wall and doors. Warm air infiltration (during door
opening) accounts for around 8% of the heat load, while cooling of products placed inside the refrigerator accounts
for 11% (March Consulting 1990: and Newborough, personal communication). The lifestyle of the family as well as
the household size further affect the amount of energy used. For example, freezing fresh food or shopping in large
quantities will affect the way a cold appliance is used.

1.4 THE POLICY FRAMEWORK
The European Commission has been discussing the role of energy labelling, particularly on traded goods, for several
years (Table 1.6). The Energy Label became mandatory for cold appliances (refrigerators, fridge-freezers and freezers)
throughout Europe on 1 January 1995, although its effective introduction depended upon legislation being passed at
national level to implement the Directive. The United Kingdom was one of the countries that enacted the legislation
promptly, so the labels were required at the point of sale on all cold appliances from the beginning of 1995. At this
stage there were no other competing labels in the UK, as was the case in Denmark. This lack of competing influences
makes the study of the effect of the EU Energy Label in the UK particularly appropriate.

Table 1.6  Timetable of discussions affecting EU policies on cold appliances

1979 EU Directive (79/530/EEC) on voluntary energy labelling
DoE produces a consultative document for UK

1987 Montreal Protocol passed requiring phase-out of CFCs
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(phase-out in the EU has been brought forward four times since)
1991 Electricity Association launch voluntary energy label under Directive 79/530, Electricity Board

showrooms only (scheme ended after a few months)
1992 Mandatory energy labelling framework EU Directive (92/75/EEC)
1993 First CFC-free appliances on UK market

First consultation draft of mandatory efficiency standards for cold appliances, mentions second set of
standards
GEA report on energy efficiency and cold appliances to the European Commission

1994 No CFCs in new appliances under regulation 3952/92
Directive on energy labelling of refrigerators and freezers passed (94/2/EC)

1995 Directive on energy labelling of refrigerators and freezers comes into force
1996 Directive on mandatory efficiency standards for cold appliances passed (96/57/EC), with a requirement to

consider a second round of standards in 2000
Current Initial discussions on redrawing the categories of the Energy Label in 2000
1999 Mandatory efficiency standards for cold appliances to be implemented by July (96/57/EC)
2000 All HFCs and HCFCs to be replaced with hydrocarbons (propane, butane, pentane and derivatives)

Discussions on second round of mandatory standards
Redrawing of Energy Label categories

 
As the above chronological sequence demonstrates, the EU Energy Label has been implemented at the same time as
other policies developed at the national, EU and global levels. Particularly important were the phasing-out of CFCs
and the debate about the implementation of a mandatory minimum efficiency standard in July 1999. This makes it
difficult, if not impossible, to identify the separate influences. In addition, the long drawn-out discussions have
meant that there is no precise date from which to establish whether there has been a new rate of change in the
technical efficiency of appliances. A manufacturer who believed the policy would come into existence would have
responded much earlier than one who waited for final confirmation before remodelling the range of appliances.

The role of the Label is as an integral part of policies to transform the EU market for more energy efficient appliances.
Most other policies, such as minimum efficiency standards, rebates and education initiatives depend on the ranking
of individual appliances on the basis of their energy efficiency. The Energy Label is therefore a useful policy tool in
its own right and a prerequisite for other policies designed to transform the market for energy efficient products.

1.4.1 An integrated approach to policy: market transformation
Market transformation is an integrated and strategic process with the aim of producing a permanent change in the
efficiency of the whole market. Ideally, it would also be carried out at least cost and with least uncertainty for each of
the stakeholders in the process (government, consumers and manufacturers), examining the use of information,
incentives and regulation. Market transformation as an integrated process should therefore recognise the different
roles of different instruments at different points in time, recognising a number of important factors such as range of
efficiency on the current market, technical potential, costs of efficiency, rates of change and the extent of
competition.

DECADE (1995) noted that the policy framework for each individual approach (information, incentives and
regulation) is different. Information and advice do not normally require legislation, and can be inexpensive. Incentive
schemes require substantial funding, usually at the national level. Where goods such as appliances are traded
internationally, mandatory energy labels, voluntary agreements and minimum efficiency standards need to be
negotiated at the level of the single market if they are not to be a barrier to trade. Thus the European Commission has
taken the lead in developing minimum standards and labels rather than individual countries setting different levels of
efficiency targets and different labelling schemes.

The effect of information is uncertain and often short-lived, so that constant repetition may be needed for
reinforcement.  This is particularly true when the aim is to change behaviour affecting the way an appliance is used,
as people may easily revert to their original habits.  The effect of information on purchase decision is irreversible. The
effects of incentives may be uncertain, as well as temporally and spatially limited. Regulation (in the form of
standards) is the least uncertain option, affects all appliance sales after introduction (ie is not temporally limited), and
is geographically wide in scope, being introduced at the level of the single market. Well-targeted legislation, based on
a sound understanding of the markets that it will affect, can achieve good results at low cost to both government and
consumers.
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Most initiatives which are appropriate for the cold appliances affect the technology bought rather than how it is
used. Consumption could be reduced by up to 56% using present technologies and up to 83% using new
technologies (Waide and Herring 1993). While these technologies may increase purchase price, they do reduce
running costs, and show substantial net cost savings for the consumer over the life of an appliance. However, there
is a wide variety of reasons for efficiency not being taken up at the point of sale, and therefore a wide variety of
measures is needed to overcome these so-called market barriers.

The principle of market transformation is illustrated with three distributions shown in Figure 1.5. The ‘before’ and
‘after’ labelling curves are based on a pilot study of the Energy Label carried out by Scottish Hydro-Electric and
shown in full in Figure 4.1.

• Before intervention: the baseline is the distribution of energy efficiency for all cold appliances offered by
Scottish Hydro-Electric prior to the introduction of labelling, where the average model available was in
efficiency category F.

• After labelling: the first stage of this market transformation is product differentiation with labels, together with
retailer education. The efficiency distribution of models offered by Scottish Hydro-Electric after the
introduction of labelling is illustrated. The average model offered moved up to category D (the current average
of the EU market), with an overall improvement of 19% in a single year.

• Market transformation: a theoretical distribution is illustrated, combining a 15% efficiency standard plus a
rebate and procurement programme. The average appliance becomes a B on the Label, equal to a 20%
improvement on the current EU average, which is still less than half of the economically justified potential
described by GEA (1993) and a third of that described by Waide and Herring  (1993) using current energy and
equipment prices (this ETP excludes vacuum panels). As the efficiency of the appliances improve, the
categories on the Label need to be redefined, so that the old Cs become the new Gs.
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Figure 1.5 Three stages in market transformation (stylised representation)
(Note: The Scottish Hydro-Electric information is based on models stocked, but this is a good surrogate for sales)

This process should not be seen as static, and the threshold levels for labels, standards, and rebate levels could be
revised until the economic optimum or technical limits have been reached. For example, discussions have already
begun about revisions to the Energy Label in the year 2000 after standards have been introduced, and article 8 of
directive 96/57/EC on mandatory standards requires the Commission to consider a second stage of efficiency
standards before 25 July 2000. These would be introduced some three or four years later, and according to Article 8,
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based on “levels which can be economically and technically justified in the light of the circumstances at the time”.
This aim of shifting the efficiency distribution to the left in Figure 1.5 is the basis for market transformation.

1.5 CURRENT UK POLICY INITIATIVES

1.5.1 EU Energy Label
A large proportion of this report examines the effect of the cold appliance Energy Label following its mandatory
introduction on 1 January 1995. Under the energy labelling Directive, manufacturers are responsible for carrying out
energy consumption tests and ensuring that the Label is on the machine at the point of sale. In the UK, monitoring of
compliance with the Directive is carried out by local Trading Standards Officers, but this has been a low key activity,
with no known prosecutions. Compliance is thought to have been fairly high - based on anecdotal evidence - with
most appliances labelled at the point of sale over the whole of this period. Uncertainty about the accuracy of the
information on the labels (as mentioned above) has not been resolved and has created some consumer concern.
Within Europe, the UK was unusual in that there was a high coverage of the Label from day one and there was no
competing label.

At the beginning of a decision to purchase, people tend to scan the range of models (eg of refrigerators) according to
one or two criteria (eg price and size). Only when a number of acceptable alternatives are found, do other factors
(such as energy consumption or the shape of the storage trays in the door) become influential. The aim of the Energy
Label is to make energy consumption as salient as possible - to create a market in efficiency where none existed
previously. It therefore must possess several essential attributes: ease of understanding, relevance to the purchasing
decision, and ease of recall. Two products may not actually be on display in the same store for direct comparison.
The design of the label is therefore very important (de Loor et al 1991).

The UK’s Adult Literacy and Basic Skills Unit (ALBSU) has found that around one in six of the adult population
have significant difficulties with basic reading and basic mathematics. Having examined the Energy Label, ALBSU
(personal communication) believe at least this part of the population will have difficulty interpreting the Energy Label
correctly.

Experience in the USA, Canada and Australia, as well as in the EU, has shown that the effect of labels in reducing
electricity consumption is dependent on a number of factors: the label design; additional initiatives to explain the
information contained in the label; and the context or environment in which the appliances are promoted and sold.

1.5.2 EU Ecolabel
Various other labelling schemes are in operation (or close to implementation) in the UK though few of these affect
domestic appliances. The Energy Label and Ecolabel differ significantly in that the Energy Label gives a relative
ranking of all models on the market, whilst the Ecolabel is an award to the top models (say 10% to 20%) available,
based on agreed criteria. These methods are termed, respectively, ‘comparison’ and ‘endorsement’ labelling.
Manufacturers must meet certain environmental criteria, not only energy consumption, and they must pay a licence
fee to use the logo. For cold appliances, the energy efficiency criterion is an A or B category on the EU Energy Label,
but by early 1997, no cold appliances carried the Ecolabel.

1.5.3 UK ‘Energy Efficiency’
This project, launched at the beginning of 1997 by the Energy Saving Trust (EST), aims to brand energy efficiency as
‘It’s clever stuff’. This campaign did not operate during the first two years of the Energy Label so it has had no
influence during the period of this study. The EST plans to encourage the purchase of energy efficient appliances by
displaying labels carrying their ‘Energy Efficiency’ logo on appliance packaging and in catalogues. The EST labels
will not be affixed to the machines themselves, as that would lead to confusion with the EU Energy Label.

1.5.4  Energy Efficiency Standards of Performance (EESOP)
The privatised Public Electricity Suppliers (PESs) which distribute electricity in Great Britain are required to spend
£100m over the four years 1994-98 on domestic energy efficiency schemes under criteria laid down in the Standards
of Performance (SOP) programme (Offer 1994). This money is raised through a £1 annual levy on each  domestic
customer. Of this total, 25% was targeted to be spent on electrical appliances. The PESs submit proposals to the
Energy Saving Trust (EST) which assesses whether they meet the required energy and cost saving criteria.
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The EESOP has strict standards for the cost of the energy saved, which must average 1.69p/kWh (the lowest cost of
generation). This would generally be difficult to meet over the lifetime of an appliance given the available potential
energy savings, particularly if a large subsidy is required. As a result, the criteria for appliances have been increased
to a range from 2.2 - 3.2p/kWh. The savings over the lifetime of the appliance are discounted, thus reducing the time
over which to spread the costs - an appliance lifetime of 12 years will be discounted to 7.6 years.

EESOP money could be used for a rebate, to trigger a change to purchase a more efficient model in the case of a
decision to purchase a new appliance, and this is what is happening with Scottish Hydro-Electric, in its own retail
stores (Chapter 4). Scottish Power is working with LEEP in Edinburgh to replace inefficient cold appliances in low-
income homes (Chapter 6). Other, more extensive, national schemes have not been implemented. This has meant that
the £25 million originally earmarked for appliances will now be spent in other sectors, probably domestic lighting.

1.5.5  Mandatory efficiency standards
There are several potentially powerful forces moving the cold appliance market towards efficiency: the advent of
labelling and the creation of a market in energy efficiency, the option to strengthen that market with retailer training,
and the possible expansion of that market by inclusion of groups who might not have had the capital to participate in
the market. The above policies are mainly aimed at the consumer purchasing a more efficient appliance (market pull).
Another option is to eliminate the inefficient appliances through legislation.

Directive 96/57/EC requires that by 25 July 1999 each type of cold appliance should meet a maximum allowable energy
consumption for a given temperature and volume for each storage compartment. The impact of this directive on the
UK market is analysed in Chapter 6, noting particularly that there have been - and will continue to be over the next
few years - changes to products offered by manufacturers and changes in the sales of products, as retailers and
consumers respond to the introduction of labels and other policy initiatives.

The boundary for the 1999 mandatory standard for fridge-freezers is shown in Figure 1.2 and discussed in detail in
Chapter 6. The standards line almost coincides with the border between categories C and D of the Energy Label for all
cold appliances, except for chest freezers, where it coincides with the border between categories E and F.

1.6 CONCLUSIONS
This chapter has shown that:

• cold appliances consume a significant amount of electricity and there is a large potential for introducing further
efficiency improvements, above and beyond improvements already being made;

• the potential reduction in consumption by the cold appliances represents around 30% of the ETP (economic)
savings by 2020 and could help governments reach environmental targets;

• market transformation policies should be seen as time dependent, operating locally on different scales (eg
rebates at the national level; labels and standards at the EU level throughout the single market).

This report focuses on:

• market data since 1989, but in greater depth since the introduction of the Energy Label in January 1995. Sales and
technical data will be analysed (Chapter 2);

• identifying how consumers are responding to the Energy Label and classifying different types of consumer
(Chapter 3);

• explaining the role of the retailers and how they are reacting (Chapter 4);
• analysis of the appliances in low-income homes: the group of consumers to whom first cost of an appliance is

crucial.  Monitored consumption of these appliances is compared with test consumption (Chapter 5);
• discussing the effects of EU minimum efficiency standards and how the Energy Label of the future should be

drawn up (Chapter 6).

Changes in sales following the introduction of energy labelling are described in Chapter 2. The spread of efficiencies
for the various types of refrigeration appliances is detailed, showing efficiency improvements achieved over the last
few years. Some attempt will be made to describe changes in consumption brought about by changes in efficiency,
service and price.
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2. CHAPTER 2: LABELS AND SALES

2.1 INTRODUCTION
The EU Energy Label is both a useful policy tool in its own right and a prerequisite for other policies designed to
transform the market for energy efficient products. Since Energy Labels on cold appliances were introduced to the
UK on 1 January 1995, consumers have been able for the first time to compare appliances easily on the basis of their
energy efficiency. The main purpose of this chapter is to use sales data before and after 1 January 1995 to examine
whether there has been a movement towards sales of more energy efficient cold appliances and whether any such
market shift can be attributed to the introduction of these labels.

Firstly, detailed sales data for the eight quarters between 1 January 1995 and 31st December 1996 are examined, and
any trends in the energy efficiency of appliances sold are described and assessed. Secondly, the average electricity
consumption of new appliances are compared over the period 1989-96 to see if there is a detectable change in the rate
of improvement of energy efficiency related to the introduction of labels. The price of appliances in each energy class
will also be discussed in order to see whether manufacturer or retailer pricing policies have changed over the time the
Label has been in force. The effect of price on sales of appliances in each energy label category will be considered.

Price data are presented by EU Energy Label category in order to facilitate a better understanding of the sales data by
considering interactions between sales patterns and prices. Care should be taken, however, not to infer links between
price paid and energy efficiency, since considerable variations in other parameters affect this relationship. Indeed,
analysis in Section 2.7 shows that in general there is no relationship between an appliance’s price and its energy
efficiency. Other attributes of an appliance, such as size, features and brand, are far more likely to influence price than
energy efficiency.

The cold appliance market is dynamic, with the percentage of each type of appliance sold changing over time, as
shown in Table 2.1. Note that these data are for branded appliances only (see Section 2.2). For this reason the
percentage sales of chest freezers shown here are lower than in Table 1.2 because a large proportion of chest freezers
sold are own brand appliances. Fridge-freezer sales are increasing and frost-free appliances are forming an increasing
share of the fridge-freezer market. Sales of refrigerators have decreased overall while the sales of freezers have
increased. These trends form the background against which the more detailed sales data should be considered.

Table 2. 1  Market share of each appliance type, GB, Q1 95 and Q4 96

Appliance Sales Q1 95 (%) Sales Q4 96 (%)
Conventional  fridge-freezer 28.7 28.7
Frost-free fridge-freezer   8.4 11.0
Standard refrigerator 18.0 12.7
Larder refrigerator 19.1 19.9
Chest freezer   7.8   8.1
Conventional upright freezer 16.0 17.3
Frost-free upright freezer   2.0   2.2

2.2 SOURCE AND ACCURACY OF DATA
The information contained this chapter has been supplied by a commercial market research company, GfK, and
analysed by the DECADE team. Data are obtained on a quarterly basis and represent a majority of the sales of
branded cold appliances in the UK. Branded goods are those made by identifiable manufacturers such as Hotpoint
and Bosch. Retail chains such as Iceland and Powerhouse also sell their own brands of appliances but these are not
included in the data. In Q2 96, branded sales represented 71% of the market. The branded goods data are supplied for
the 132 top-selling models of each type of cold appliance and thus cover the majority of the market. Although GfK
also collect data on the own brand market, they are not willing to make most of these data available because of
commercial confidentiality. However, they have released a limited data set from which it has been possible to compare
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the distribution of models in each energy label category for the branded and own brand markets. An example of these
data for fridge-freezer models is presented in Figure 2.1.
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Figure 2. 1 Fridge-freezer models on the GB market by EU Energy Label category, June 1996

More of the own brand models available are within less efficient energy label categories compared with branded
appliances. Given the available data it is not possible to state exactly how much more energy the average own brand
cold appliance uses, but they are estimated to be 5% less efficient than branded appliances. However, for the
purposes of this report branded appliance data, which make up the great majority of sales, are assumed to be
representative of the market as a whole.

GfK collect the price and volume of sales data direct from the tills in retail outlets. Thus the prices included in this
chapter are the actual prices paid by the consumer, including any discounts or special offers and VAT, rather than
the recommended retail price. This is an important point, because data collected from one retail store in Oxfordshire
demonstrated that there can be large (30-50%) variations in the price for the same model, through the combined effect
of discounts, special offers and trade-ins, over a period of three months. Therefore the recommended retail price is
rarely the price actually paid by the consumer.  In addition to the sales of each model and the average selling price,
information is also provided on several other appliance characteristics. These include: volume of cold space, volume
of frozen space, energy consumption per 24 hours, EU Energy Label category, frost-free or conventional and star
rating. Data have been obtained on an annual basis for 1989-94 and quarterly for 1995-96.

The completeness and accuracy of the dataset have improved over time. Figures B.1 and B.2 in Appendix B illustrate
the improvement in completeness of EU Energy Label and energy consumption data from 1989 to 1996.

2.3 METHODOLOGY
As energy labelling was introduced on 1 January 1995, the only models for which Energy Label data are available
prior to 1 January 1995 are those which were still on sale after this date. Therefore, for analysis of data prior to 1995,
values of energy consumption over 24 hours are usually used, because the Energy Label data are potentially biased
(Appendix B).

This chapter focuses on analysis of the percentage of sales in each Energy Label category, rather than the
percentage of models available within each efficiency band. The range of models available can be used to illuminate
discussion of the change in sales, but availability is not relevant when investigating whether the Energy Label
scheme has increased sales of more energy efficient appliances. These two types of data do not usually show marked
differences; for this reason, and to avoid confusion, the complete data on models available are contained within
Appendix C, Figures C.1 - C.7. However, a brief summary is included in Table 2.2 below, which indicates that the
number of models available in the more efficient energy classes (A-C) has increased for all appliance types during the
period since labels were introduced.

Table 2. 2 Models on the GB market by EU Energy Label category, Q1 95 and Q4 96
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Models available in
Q1 95 (%)

Models available in
Q4 96 (%)

A-C D-G A-C D-G
Fridge-freezer 33 67 37 63
Refrigerator 68 32 71 29
Chest freezer 18 82 29 71
Upright freezer 41 59 45 55

It is difficult to distinguish between the influence of manufacturers, retailers and consumers when considering the
changes in sales data. The change in the range of models available may be the best indicator of manufacturer
reactions to the introduction of the Energy Label.

The quarterly data for the period since labels were introduced have been shown as a percentage of sales in each
quarter for two reasons: to remove the effect of the annual cycle (more appliances are sold in summer than in winter)
and to protect confidential information.

2.4 FRIDGE-FREEZERS
Fridge-freezers are the largest group of domestic cold appliances and represent over half the cold appliance market by
value and 40% of all cold appliance sales. The size of the fridge-freezer market means that there is a wide range of
models available and no individual model has more than 5% of the market. The market for fridge-freezers is split into
conventional and frost-free. Over the 1995-96 period, sales of frost-free fridge-freezers have increased from 23 to 28%
of the GB fridge-freezer market, which compares with 5-10% of the market in other EU countries.

2.4.1 Conventional fridge-freezers
A particularly dramatic shift in sales from Ds to Cs is shown in Figure 2.2. At the beginning of the period, 20% of the
market was taken by Cs and 57% by Ds.  By the final quarter, sales in each category are evenly divided, with 38% of
the market taken by Cs and Ds. There are no A-labelled appliances in this market. Thus sales of efficient equipment
(A-C) have increased by 74% over two years: from 25% to 43%. The response to the Energy Label (and any
underlying trend towards improved efficiency) provides the most likely explanation for this change.
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Figure 2. 2 Sales of conventional fridge-freezers by EU Energy Label category, GB, Q1 95 - Q4
96

The average price paid for a conventional fridge-freezer in Q4 96 was £307 (Figure 2.3). At the beginning of the EU
labelling scheme, category C appliances were noticeably more expensive than those on all other categories, but
during the first two years of the scheme the average price paid for a category C fridge-freezer has fallen markedly. By
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the end of 1996 there is relatively little price difference between appliances in each category. Although the price of Cs
has dropped, they still remain more expensive than Ds and it would not seem that this price change can wholly
explain the movement of sales from D to C.
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Figure 2. 3 Average price of conventional fridge-freezers by EU Energy Label category, GB,
Q1 95 - Q4 96

2.4.2 Frost-free fridge-freezers
Frost-free fridge-freezers show a less marked shift in the pattern of sales when compared to conventional fridge-
freezers: although there are few clear trends, the sales of less efficient Gs and more efficient Cs have decreased and
those of Es and Ds have increased (Figure 2.4).
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Figure 2. 4 Sales of frost-free fridge-freezers by EU Energy Label category, GB, Q1 95 - Q4 96

In contrast to the conventional fridge-freezer market, there is a distinct price difference between different energy label
categories: for example, the average E costs over £100 more than the average G (Figure 2.5). Around 40% of all
models available are category G (Figure C.2) so there will be a wide range of features for consumers to choose
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between. The average price paid for a frost-free fridge-freezer in Q4 96 was £492. That is £185 (60%) more than for a
conventional fridge-freezer; however, the average frost-free model is larger than the average conventional model.
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Figure 2. 5 Average price of frost-free fridge-freezers by EU Energy Label category, GB, Q1 95
- Q4 96

2.5 REFRIGERATORS
The refrigerator market is here divided into two subgroups: standard refrigerators with an ice-box (typically owned by
households that do not own a freezer) and larder refrigerators with no ice-box (usually owned by households that
also have a separate freezer). With the shift to freezer ownership (including the switch to fridge-freezers), the
standard refrigerator market is rapidly declining from 49% of all refrigerator sales in Q1 95 to 39% by Q4 96.

2.5.1 Standard refrigerators
Sales of Cs and Ds dominate the standard refrigerator market. Sales of Cs have generally increased, with the
exception of Q4 96, whilst Es have declined (Figure 2.6). Sales of Ds showed a strong increase in Q3 and Q4 96
following a slight decline. There were no sales of G standard refrigerators; very few A and B appliances were sold in
any quarter.
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Figure 2. 6 Sales of standard refrigerators by EU Energy Label category, GB, Q1 95 - Q4 96
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The average price paid for a standard refrigerator in Q4 96 was £170. There is little difference in the average price for
C to F appliances (Figure 2.7). However, As and Bs are distinctly more expensive, with the price of Bs increasing
somewhat since Q1 95. One possible explanation for the developments in the standard refrigerator market up to Q2 96
is that consumers have moved to the most energy efficient category within the same price range (C-F). However, this
would not account for the significant increase in sales of Ds in Q3 and Q4 96.
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Figure 2. 7 Average price of standard refrigerators by EU Energy Label category, GB, Q1 95 -
Q4 96

2.5.2 Larder refrigerators
Sales of larder refrigerators are predominantly within categories B, C and D (Figure 2.8). Category C sales have risen
from 30% of all larder refrigerators in Q1 95 to 48% in Q4 96, while sales of Ds have fallen from 33% to 18% in the
same period. There has been a steady increase in sales of category A appliances, which form only a small segment of
the market. This increase in sales has occurred despite a rise in prices, shown in Figure 2.9. The only G appliances to
have sold were during the hot summer of 1995.
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Figure 2. 8 Sales of larder refrigerators by EU Energy Label category, GB, Q1 95 - Q4 96
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The average price paid for a larder refrigerator in Q4 96 was £240, which is £70 more than was paid for the average
standard refrigerator. With larder refrigerators there has been a noticeable increase in prices of the most energy
efficient (A-B) equipment. Labels may have influenced manufacturers and retailers, who expected consumers to
respond to the Energy Label and accept higher prices. The Fs and Gs are expensive and have very low sales.
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Figure 2. 9 Average price of larder refrigerators by EU Energy Label category, GB, Q1 95 - Q4
96

2.6 FREEZERS
The freezer market is divided into two distinct types: chest freezers and upright freezers. The chest freezer has a lid on
top, whereas the upright is a conventional appliance with a door on the front. The analysis for upright freezers has
been split into standard and frost-free appliances; there is only one frost-free chest freezer available in the UK and so
this market has not been split.

2.6.1 Chest freezers
The chest freezer market is exceptional in the UK. For all other type of cold appliance, sales are centred on C/D
categories, whereas, as Figure 2.10 demonstrates, over 60% of chest freezer sales are in category G. The proportion of
category A sales is approximately 0.01% and thus is barely visible on the scale of this graph.
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Figure 2. 10 Sales of chest freezers by EU Energy Label category, GB, Q1 95 - Q4 96

The market for chest freezers is dominated by a few small, inefficient and cheap G models which sell in large numbers.
Category A chest freezers are substantially larger than category G models and are, on average, almost 3.5 times more
expensive. It is reasonable to assume that so long as the price and size structure of the market remains as shown in
Figure 2.11, labels cannot have a significant effect other than possibly moving sales from Gs to Ds, although such an
effect is not detectable two years after the introduction of the labelling scheme. However, there were only 3 chest
freezers with a D label on the market in Q4 96 (and over 95% of sales were of one particular model) which
demonstrates the limited choice open to the consumer.
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Figure 2. 11 Average price of chest freezers by EU Energy Label category, GB, Q1 95 - Q4 96

2.6.2 Conventional upright freezers
Sales of conventional upright freezers are stable with respect to other appliance groups within the market, and also
relative to frost-free upright freezers.

There has been a significant shift in the sales of conventional upright freezers towards Ds at the expense of both Cs
and Es (Figure 2.12). Appliances rated A-C are on average much smaller than appliances rated D-G, which could
explain the preference for Ds rather than Cs, despite the lower price of Cs. The trend away from Es in favour of Ds,
however, may reflect the impact of energy labelling, combined with the fact that D appliances are generally cheaper
than Es.

The average price paid for a conventional upright freezer in Q4 96 was £245.
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Figure 2. 12 Sales of conventional upright freezers by EU Energy Label category, GB, Q1 95 -
Q4 96

Despite a noticeable rise in the prices paid for Bs over the period (Figure 2.13), sales of these appliances have
increased slightly. Such trends indicate that some consumers value energy efficiency and are prepared to pay a
premium for it. Comparable cost Fs and Gs are not showing sales growth.
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Figure 2. 13 Average price of conventional upright freezers by EU Energy Label category, GB,
Q1 95 - Q4 96

2.6.3 Frost-free upright freezers
The frost-free upright freezer market is particularly skewed, with over 80% of all sales in category G and no category
A, E or F appliances available (Figure 2.14). Category D appliances show a steady trend of decreasing market share
over the period, as prices generally increased (Figure 2.15). The C appliances are retaining market share despite price
increases in most quarters. The B, C and D freezers cost about twice as much as the mass-market Gs.

The average price paid for a frost-free upright freezer in Q4 96 was £382. That is £137 (or 56%) more than for a
conventional upright freezer. The proportion of frost-free sales in the upright freezer market has remained constant at
11%, contrasting with the growth in frost-free sales in the fridge-freezer market.
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Figure 2. 14 Sales of frost-free upright freezers by EU Energy Label category, GB, Q1 95 - Q4
96
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Figure 2. 15 Average price of frost-free upright freezers by EU Energy Label category, GB, Q1
95 - Q4 96

2.7 PRICE AND EFFICIENCY
Prior to the introduction of the EU Energy Label, consumers’ major priorities when choosing appliances were price,
brand, and size. Previous work (March Consulting 1990) demonstrated no relationship between the price of an
appliance and its efficiency. The aim now is to explore whether this is still true or whether there is an emerging
relationship between efficiency and price. One way to investigate this, whilst controlling for the effect of size on
price, is to plot energy consumption per annum per litre against price per litre. This was the approach taken by March
Consulting. In order to update this work, graphs of the efficiency index (a better measure of  efficiency, see Appendix
A) have been plotted against price per litre for each type of appliance.

The result of this analysis for conventional fridge-freezers is shown in Figure 2.16, which demonstrates that there is
no relationship between efficiency and price. If there had been a correlation, the data points would have been aligned
along a diagonal from top left (cheap and inefficient) to bottom right (expensive and efficient). The data are typical of
all the appliance types; the figures for the other appliance groups are presented in Appendix D. Therefore there is no
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correlation between price and efficiency in the cold market. The bands for each Energy Label category are also shown
in Figure 2.16, which helps to illustrate further the wide range of efficiencies available at a given price and also the
wide range of prices for an appliance of a particular efficiency.

The data required to compile the efficiency index are less complete than Energy Label data, so some models
represented in the earlier sales data could not be included. For example, Figure 2.16 does not show any G rated
conventional fridge-freezers (although these are available on the market) due to lack of efficiency index data.
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Figure 2. 16  Efficiency index and purchase price for conventional fridge-freezers, GB, 1996

This evidence is extremely important and somewhat counter-intuitive. It is certainly the consumer perspective that
more efficient appliances cost more. The evidence, across the range of models of one type of appliance, is
conclusive: consumers can buy an efficient appliance for less than an inefficient one. And, since the introduction of
the Energy Label, this is a relatively easy comparison to make. There may be other constraints imposed, for instance
by the range available in an individual shop. However, the information is slightly less clear when looking at the
average price for each category of the Label. Indeed, for some markets there appears to be a consistent trend of
increasing price with efficiency (Figures 2.5, 2.11, 2.15). The appliance types for which price rises fairly consistently
with efficiency are frost-free fridge-freezers, chest freezers and frost-free upright freezers. However, this apparent
relationship between price and energy efficiency is strongly influenced by appliance size. Comparisons of the energy
efficiency index and price, as shown in Figure 2.16 and in Appendix D, indicate no significant relationship between
the two variables.

2.8 TRENDS IN ELECTRICITY CONSUMPTION BY THE COLD APPLIANCES
Having examined the sales of appliances by Energy Label category in some detail for Q1 95 - Q4 96 for each appliance
type in Sections 2.4 - 2.6, this section compares these data with information from 1989-94 to see if there has been any
change in the energy consumption of new appliances. As explained in Appendix B, Energy Label data for 1989-94 is
incomplete and may be biased, therefore this analysis is carried out in terms of energy consumption (kWh) per year.
The disadvantage with kWh data is that because larger appliances tend to use more energy, a change in size could
mask increases or decreases in efficiency. A trend towards buying more energy intensive product types, particularly
frost-free models, will also mask improvements in efficiency. Data for 1989 - 96 are split only into the main appliance
classes and not into frost-free, standard and larder because of poor data availability for earlier years.

The annual energy consumption in new appliances has decreased in all four main groups from 1989 to 1996 (Figure
2.17).
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Figure 2.17: Electricity consumption in average new cold appliances, GB, 1989-1996

The trends in consumption are more clearly seen in Figure 2.18 below.  Relative energy consumption is an index of
the energy consumed relative to that consumed in 1989, which is set at 100 for each appliance type.
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Figure 2.18: Relative electricity consumption in cold appliances, GB, 1989 - 1996

Refrigerators have experienced the greatest decreases in energy consumption. Refrigerators now consume on
average 80% of the electricity they did in 1989. Refrigerators, chest freezers and upright freezers show a considerable
drop in energy consumption from 1994 (prior to labelling) to 1995 (when labelling was in force). This change was
certainly greater than would have been expected from historical trends and it may demonstrate a response to energy
labels. However, the chest freezer data show considerable variation over time, which makes the drop in consumption
between 1994 and 1995 difficult to evaluate with respect to historical trends. The electricity consumption of fridge-
freezers has declined more gradually: they now consume 96% of their 1989 average. However, there has been a strong
trend towards frost-free appliances, which has counterbalanced reductions in energy consumption in this appliance
group.
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A summary of average energy consumption (kWh/year) in new appliances for the period of energy labelling is given
in Table 2.3 below.

Table 2. 3 Average annual electricity consumption for new appliances, GB, Q1 95 and Q4 96

Appliance Average  Annual Consumption (kWh) Average
Price*

Q1 95 Q4 96 % Change % Change
Conventional fridge-freezer 540 532 -1.6 -1.9
Frost-free fridge-freezer 815 774 -5.2  0.0
Standard refrigerator 285 271 -5.2 -1.5
Larder refrigerator 269 238 -12.7 12.4
Chest freezer 426 410 -3.7 0.9
Conventional upright freezer 411 392 -4.6 3.5
Frost-free upright freezer 583 583  0.1 -3.9

* Note that average prices have not been adjusted for inflation, so that any price change less than 5.1% (ONS 1997)
indicates a drop in prices in real terms.

There has been a reduction in average electricity consumption for all appliance types except for frost-free upright
freezers. The largest percentage decrease was within the larder refrigerator market, followed by frost-free fridge-
freezers and standard refrigerators. In absolute terms, the largest energy consumption decrease was for frost-free
fridge-freezers. The price change data show that there is a strong downwards pressure on prices in all markets except
the larder refrigerator market.

Combining the average annual consumption data (Table 2.3) with data from Table 2.1 allows a calculation of the
overall change in energy consumption for the whole market from Q1 95 to Q4 96. The net effect on electricity
consumption per average new cold appliance in Q4 96 compared with the consumption in Q1 95 is a reduction of
0.75%. However, if the sales pattern of different types of appliance had not changed between Q1 95 and Q4 96 the
decrease in electricity consumption would have been 4.4%. This demonstrates the competing influences of change in
sales patterns with increases in energy efficiency. Levels of appliance ownership have not been included in this
calculation; increasing ownership would also lessen the energy savings achieved (see Chapter 6).

2.9 DISCUSSION

2.9.1 General
The market for each type of cold appliance is different: the average purchase price differs, as well as the pricing
structure across the energy categories and the trends in the markets following the introduction of energy labelling.
Therefore it is necessary to look at the market segment by segment in considerable detail to try and understand any
changes there may have been.

The UK market does not present the consumer with a full range of options. For example, there are no category A
fridge-freezers or category A, E or F frost-free upright freezers available. In addition, the consumer is restricted from
responding to energy labels for some appliance types because similarly priced machines are not available within
different label categories. The chest freezer market is the most extreme example of this: on average models in energy
categories A-F (excluding D) cost more than twice as much as Gs, making a positive response to the Energy Label by
a cost-conscious consumer less likely.

The market for frost-free appliances continues to expand. From Q1 95 to Q4 96 the share of frost-free appliances has
increased from 23% to 28% of the total fridge-freezer market.  A frost-free appliance will use more energy than a
similar conventional appliance of the same energy label category (to deliver an additional service), so this trend will
lead to increasing energy consumption independently of any response to the Energy Label.
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2.9.2 Changes in efficiency and consumption
Since the introduction of Energy Labels there has been a marked movement towards sales of more efficient
appliances in three of the four best-selling market sectors (Table 2.4). Almost one fifth of the total sales of
conventional fridge-freezers and upright freezers have moved into the more efficient energy categories within two
years. Sales of A-C larder refrigerators have also increased markedly. For three of the four sectors for which there has
been no significant increase in sales of more efficient appliances (frost-free fridge-freezers, chest freezers and frost-
free upright freezers), a barrier to such a movement is identifiable. For chest freezers, this is the price (and size)
structure of the market. Frost-free appliances face larger barriers to meet the more efficient label standards due to the
way in which the labelling criteria have been drawn up, thus biasing the market towards less efficient appliances.

Table 2. 4  Sales changes and market characteristics, GB, Q1 95 - Q4 96

Appliance Increase of A-Cs as % of total
sales Q1 95 - Q4 96

Change in average energy
consumption (%) Q1 95- Q4 96

Conventional fridge-freezer  19 -1.6
Frost-free fridge-freezer  -4 -5.2
Standard refrigerator   2 -5.2
Larder refrigerator  17 -12.7
Chest freezer   1 -3.7
Conventional upright freezer* 19 -4.6
Frost-free upright freezer   0  0.1

* Note: A-D is used for conventional upright freezers because there were large increases in sales of Ds at the expense
of E-Gs.

However, increasing sales of A-C appliances are not sufficient proof that labels have had an effect on the market.
Historical data show there to be an underlying decrease in energy consumption over time, which is assumed to be
partly due to increasing energy efficiency. For this reason energy consumption data for 1989-96 were also analysed,
in addition to the changes in consumption from Q1 95 to Q4 96.

It is difficult to link changes in energy consumption with changes in efficiency, and this is clearly illustrated by Table
2.4. For example, although the frost-free fridge-freezer market has experienced increasing sales of less efficient
appliances, the energy consumption of an average new appliance has nevertheless fallen by 5.2%. The explanation is
that category G appliances consumed less energy in Q4 96 than they did in Q1 95. There is no upper limit on the
amount of energy a category G appliance may consume, and some models are extremely inefficient, as illustrated
clearly in Figure D.1 (Appendix D). The apparent mismatches between changes in efficiency and energy consumption
come about because of the detailed way in which the market has changed, changes in the efficiency of G appliances
and changes in appliance size.

Energy consumption data 1989-96 (Figure 2.18) suggest that introduction of energy labels had an effect on energy
consumption but do not prove this conclusively. The large drop in energy consumption in the refrigerator, upright
and chest freezer markets in 1995 indicates that labels may have had an effect in the first year of their introduction.
For fridge-freezers any drop in consumption would have been masked by increased sales of frost-free appliances.
However, energy consumption data can be difficult to interpret because changing sales patterns tend to mask
efficiency increases, and because there is an underlying downward trend in energy consumption. Part of the
difficulty in making definite statements about whether there has been a greater than expected change in energy
consumption is that the 1989-94 data must be interpreted cautiously since they are known to be less complete than
1995-96 data. Also there is considerable ‘wobble’ about the downward trend in 1989-94 data, which increases the
uncertainty of identifying changing trends in the 1995-96 data.

2.9.3 Price and efficiency
There is no correlation between price and efficiency: an efficient machine can often be cheaper than an inefficient
one. This is shown by the price data: for example, the average prices of C, D and E larder refrigerators in Q4 96 were
within £10 of each other and a G cost much  more than an A or B. The same result has also been demonstrated more
formally by plotting the efficiency index against price for each model on the market and showing that no relationship
is apparent. This method of looking at the data also shows the very wide range of efficiencies available at the same
price.
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Contrary to expectation, the price of more efficient models has not generally increased since the introduction of
energy labelling. If prices had changed to reflect efficiency, the statement in the paragraph above would no longer be
true. This may indicate that manufacturers and retailers are not confident that consumers are willing to pay an
additional premium for more energy efficient appliances, or it may simply reflect the competitive nature of the cold
appliance market. Prices for all cold appliances except larder refrigerators have fallen in absolute and in real terms
since Q1 95.

Decreasing cold appliance prices have been accompanied by improvements in efficiency. Thus, the GB experience
since the Energy Label was introduced has been that consumers have been able to benefit from more efficient
appliances without facing any price penalty. This has implications for discussions about the cost of policy
instruments and will be considered further in Chapter 6.

2.9.4 Effects of the EU Energy Label
The evidence suggests that Energy Labels have had an effect on sales of appliances. A greater proportion of A-C
appliances were available in all market sectors by Q4 96. Sales data show a strong shift towards more energy efficient
appliances in some sectors (but not in all, since the characteristics of some market sectors mean that consumers are
unlikely to respond to energy labelling). There was a greater than average decrease in energy consumption of new
appliances during 1995 (the first year labels were in place) in the upright freezer, refrigerator and chest freezer markets.
Evidence regarding the effects of labels must, however, be interpreted with caution, as it is not yet conclusive.

It is difficult to judge the effectiveness of the Energy Label because the data for efficiency and sales of cold
appliances during the period prior to the introduction of the Energy Label are far from complete. In addition, the
reasons for the trend of decreasing energy consumption during this period are not completely understood. Part of the
decrease prior to 1995 may be due to manufacturers’ response in anticipation of the introduction of the Energy Label.
This uncertainty in the data makes it necessary to be conservative about claims for the label’s effectiveness.
However, labels appear to have encouraged more efficient machines to be brought onto the market and increased the
likelihood that they will be bought.

If the changes towards more efficient sales in some markets (and supply of more efficient appliances in all markets)
are a response to the Energy Label, they indicate that the response is increasing over time rather than being a one-off
change immediately after Labels were introduced.



Glossary

Transforming the UK cold market    131

3. CHAPTER 3: consumers RESPOND 4. 

The effect of the EU Energy Label depends primarily on how consumers respond to the new information. This
chapter brings together a number of different themes on consumers and the impact of the Energy Label. First, it
considers what priorities consumers attach to different features when purchasing a new appliance. Second, it looks at
what information (government campaigns, media coverage etc.) has been made available to consumers on the Energy
Label since its introduction in January 1995. Based on the results of DECADE’s Consumer Response Survey, the
third section considers the level of response to the Energy Label amongst consumers who purchased a cold
appliance. Finally, the fourth section uses statistical profiling techniques to examine what type of people have
responded to the Label and why; and whether it is possible to extend the Label’s ‘sphere of influence’ to other
consumer types.

4.1  CONSUMER PRIORITIES
Energy efficiency has not traditionally been a significant factor affecting consumers’ decisions to buy one appliance
rather than another (Table 3.1). Consumers focus on size, brand, reliability and price.  However, until Energy Labelling
was made mandatory in the EU in 1995, there was nothing to require the publication of energy consumption data and
therefore to indicate to the purchaser that there was any significant variation between appliances in terms of
efficiency, running cost and environmental impact.  Consumers have little or no appreciation that, over the life of an
appliance, the cost of the consumed energy can be as low as half or as much as three times the purchase price.
Despite this wide variation between models, the purchase price is usually seen as the main factor.

Table 3. 1 Consumer priorities in choosing a fridge-freezer

Parameter % response in 1993 % change since 1989
Fridge-freezer storage ratio 44 +7
Well-known manufacturer 41 +6
Good service/maintenance guarantee 37 -5
On special offer/trade in discount 30 +15
British made 22  0
Availability of replacement parts 19 -2
Low electricity consumption 18 -1
Frost-free 15 +1
Low noise 14 -8
CFC-free insulation 12 -7
Warning light on defrost 11 -7
Ease of storage and retrieval 10 -3
Special features (e.g. auto ice making, drinks dispensers) 4 not asked in 1989
Different temperature zones 4 not asked in 1989

Source: Which three of these factors would be most important to you when buying a fridge-freezer? Survey of 954
adults (Mintel 1993: 19).

Another survey suggested that, in order of priority, consumers ranked price (58%), running cost (41%), advice from
the retailer (40%), manufacturer or brand (36%), colour (24%), and which store it came from (16%) as important in their
purchase of a cold appliance, based on telephone interviews with 1,025 adults in December 1994 (BMRB 1994).

Purchasing criteria were also considered by DECADE’s Consumer Response Survey (CRS) (among many other
aspects of consumer decision making). The questionnaire asked 100 households to define (from a checklist) the three
most important things influencing their choice of cold appliances. It then asked them to define the most important
factor (Figure 3.1).
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 Figure 3. 1 Most important criteria when choosing a fridge/freezer, Oxfordshire 1995

As expected price and reliability are of primary importance to consumers, though energy use was by no means
insignificant in the CRS survey. However, it is somewhat surprising that the CRS, conducted after the introduction of
the Energy Label (unlike the two other surveys mentioned here), records a slightly lower percentage of individuals
considering energy consumption as the crucial factor influencing purchase choice (15 % compared with 18%).

4.2  CONSUMER INFORMATION ON THE ENERGY LABEL
The CRS asked several questions about where respondents got their information about environmental and energy
issues from. The media appeared to be the most commonly mentioned source of information: television (82%),
newspapers (72%) and radio (42%).  Other more direct sources of information included children in the family (28%),
neighbours (26%) and leaflets (25%). However, these responses related to general information on the environment
and energy.  But what kind of information has been available to consumers on the Energy Label specifically, since its
introduction in 1995, and from which sources?  The discussion below briefly considers this question. Consumers
could have obtained information on the Energy Label from any of several sources. These include the media,
environmental and consumer pressure groups, regional electricity companies, central and local government and Local
Energy Advice Centres.

4.2.1 Media coverage
The Department of the Environment launched an advertising campaign on the Energy Label and Ecolabel in the press
in March 1996. The campaign was designed to encourage greater consumer trust and recognition of these two official
European labels. A search of broadsheet newspapers over the first 18 months of the Label (January 1995 - June 1996)
revealed that prior to this campaign there had been no press coverage of the Energy Label since its introduction in
January 1995. Several articles dealt with energy savings in the home (The Sunday Times, 19 February 1995 (p5/4);
The Sunday Times, 4 February 1996; The Guardian, 30 September 1995), but these considered ways of reducing
domestic energy bills through savings in space and water heating rather than the purchase of more efficient
appliances.

Of the range of women's magazines considered, only Good Housekeeping and House Beautiful had articles on energy
efficiency and the Energy Label: Good Housekeeping was the only magazine to have featured a picture of the Energy
Label (June 1995 and August 1995) and to explain what it means and what goods it applies to. None of the
respondents in the CRS mentioned that they had seen these articles.
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4.2.2 Environmental pressure groups
None of the mainstream environmental NGOs (Friends of the Earth, Greenpeace, Global Action Plan, World Wide
Fund for Nature) have conducted research or instigated campaigns on Energy Labelling and none appeared in 1996
to have any immediate plans to do so. Global Action Plan, a charity based in London, has produced an Energy Pack
for consumers but this concentrates on domestic space and water heating and energy-efficient light bulbs rather than
on Energy Labelling of electrical appliances.

4.2.3 Consumer groups
These include the Consumers’ Association, who produce Which? Magazine, and the National Consumer Council.
Which? Magazine has had several articles about the Energy Label, but has remained generally sceptical of its value.
In the August 1994 issue, for example, it stated: ‘we are unhappy that this information (the Energy Label) will be the
result of manufacturers’ own tests, rather than independent testing’. Concern is repeated in the February 1995 issue,
where it states that 15 out of the 32 refrigerators and freezers tested used at least 15% more energy than the
manufacturers claim. In the worst case (a freezer), the appliance used 70% more than quoted on the Energy Label.

The National Consumer Council (NCC) recently published a report on environmental claims by manufacturers about
consumer goods (National Consumer Council, 1996). Qualitative research was conducted on several groups of
shoppers as part of the study.  Nobody in the shopping groups had bought a refrigerator or freezer in the previous
four months, so no-one had noticed the Energy Label. Shoppers mentioned brand, reliability, cubic capacity and use
of space as key issues they consider when purchasing a fridge/freezer. Some talked about electricity consumption
and running costs. The NCC report concludes that Energy Labelling is a limited form of labelling since it does not
deal with other factors connected with the environmental impact of products. The report criticises the lack of
publicity surrounding the introduction of Energy Labels, as well as the absence of research into whether people
actually understand or are likely to use the label. It notes that, as with the Ecolabel, there is nothing to distinguish
this official label from any others that appear on appliances.

4.2.4 Regional electricity companies
Some regional electricity companies have provided details of the Energy Label in customer booklets which contain
free information and advice on the efficient use of electricity. However these booklets are not automatically included
in with customers' bills,  and so the target audience is limited to those with an initial interest in ways to reduce
electricity consumption in the home.

4.2.5 Central government
Prior to the Department of Environment Eco- and Energy Label advertising campaign in March 1996, there was little
information provided directly by central government to the public on the EU Energy Label since its introduction in
January 1995. The Energy Efficiency Office produced a leaflet explaining the Label, but this has been distributed
primarily to the regional electricity companies.  Since then, however, there have been a number of opportunities to
target consumers directly with information on the Energy Label, through public information campaigns such as
Wasting Energy Costs the Earth (ongoing) and Energy Advice Week (8-14 February 1996), and through
organisations such as Going for Green.

The energy saving voucher scheme, introduced by the Department of Environment in the autumn of 1995, handed
out five million energy saving voucher books to homeowners, each containing more than £300 worth of discounts
and offers, as part of a nation-wide campaign to encourage greater investment in energy saving measures in the
home.  It did not, however, contain any offers or incentives for consumers to buy more efficient appliances.

4.2.6 Local government
Local authorities are responsible for implementing the Home Energy Conservation Act, which requires them to draw
up a plan to show how significant improvements can be made in the energy efficiency of residential accommodation
in their area. These energy efficiency measures should include not only physical changes to the housing stock but
also information, advice, education and promotion of energy efficiency. Although this Act could in theory have
provided a  convenient vehicle to disseminate information to householders on all aspects of energy efficiency in the
home, including the purchase of more efficient appliances, space and water heating issues are likely to be considered
a priority by local authorities in their assessment and promotion of energy efficiency.
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4.2.7 Energy Saving Trust (EST)
Although it is not within the remit of the Energy Saving Trust to offer advice and disseminate information to the
public on the EU Energy Label, in early 1997 the EST launched an energy trust mark which endorses energy efficient
products . Local Energy Advice Centres, which are part-funded by the EST, have not to date produced any specific
advice and information on the EU Energy Label; information tends to focus instead on domestic space and water
heating issues as well as lighting. However, advice on the Energy Labelling scheme is, in theory at least, available if
requested.

4.2.8 Overview
It is clear that very little information has been made available to consumers about the Energy Label. In spite of this
sparse publicity, the CRS revealed that 11% of respondents said that they had been aware of the Energy Label before
going in to the retail store to buy a refrigerator. This concurs with a recent eco-/energy labelling evaluation carried
out by the Department of the Environment, in which 11% of respondents claimed to recognise the Energy Label
(when prompted); and with the results of market research work carried out for the National Consumer Council and the
Ecolabelling Board, where 12% of a sample of 1000 consumers recognised the Energy Label (when prompted). These
figures are encouraging: with more general publicity on the Energy Label, the recognition rate would almost certainly
increase significantly. Further, these response rates relate to general public, regardless of whether or not they had
purchased a cold appliance recently. How consumers who bought a cold appliance in the summer of 1995 responded
to the Energy Label is considered below.

4.3 CONSUMER RESPONSE TO THE ENERGY LABEL
Recent qualitative research from DECADE’s Consumer Response Survey (see Appendix E for details of the
methodology) suggests that although a fairly large number of people are noticing the label in retail outlets, a smaller
proportion are actually acting upon it. The CRS survey of 100 households in Oxfordshire who had recently purchased
a cold appliance found that 52 purchasers said they had noticed an Energy Label on their refrigerator when they were
considering buying it and 35 said that it had influenced them in their purchase of a fridge-freezer. Thus 35% of the
survey sample from Oxfordshire had noticed and acted positively upon information contained in the Energy Label.
This figure is comparable with a recent survey of 3097 individuals where 26% claimed that they had noticed the Label
and that it had affected their choice (Sadler 1996). The actual Energy Label ratings of the appliances bought by the 52
respondents who saw the Label are shown in Figure 3.2.
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Figure 3. 2 Efficiency of cold appliance bought, by influence of the Energy Label, Oxfordshire
1995

The distribution of models bought (whether refrigerator, fridge-freezer or freezer) is strikingly different. None of the
'not influenced' bought an efficient (A or B) appliance, whereas none of the ‘influenced’ bought an relatively
inefficient G-rated appliance. On average, there has been a 20% improvement in the efficiency of appliances
purchased by those who were influenced rather than not influenced by the Energy Label.

The responses given in the CRS can be compared with a previous (voluntary) energy label scheme, run by the
Electricity Association from 1991, where the Label showed relative efficiency in terms of kWh/litre. The Energy
Efficiency Office conducted market research to examine the impacts of the Label among 250 people who had recently
bought a refrigerator, freezer or fridge-freezer (FDS Market Research Group 1992). Of the 250, 19% recalled seeing the
label when they made their purchase, whilst 11.6% of the total sample actually read the label.  7.6% of the total sample
said they used the Label as the basis for comparison between products, and 9.6% said it was very or fairly important
in their decision about which appliance to buy.

The CRS survey suggests that although a good proportion of people understood the Energy Label, they would have
liked more information: 59% of respondents said that the label explained appliance efficiencies in a way that they
could understand easily, but 62% would have liked additional information either on the label itself or supplementary
to it. When asked which sources of information would be favoured, respondents’ responses were fairly evenly
divided between ‘the sales staff’, ‘on the label itself’,  and ‘on a poster giving a comparison of the various
fridges/freezers’. When asked what kind of information they felt it was most important to have on the Energy Label,
respondents listed annual running costs (47%); a straightforward efficiency rating - eg A, B, C etc - (33%); energy
consumption (16%); and an environmental message (4%).

The report on the Consumer Response Survey (Strang 1996) sets out a qualitative analysis of the in-depth interviews
carried out in the CRS and suggests relationships between certain household characteristics and responses to the
energy label. In the following section a quantitative approach is used to address the same problem. This analysis
allows testing of the strength and direction of relationships within the context of statistically constructed lifestyle
groupings.

4.4 CRS PROFILE GROUPS
Consumers may or may not purchase relatively energy efficient appliances for any number of reasons. For instance,
some may buy efficient refrigerators because they are usually of a higher quality whilst others may wish  to save
money on running costs.

A realistic and useful analysis should attempt to find and quantify those combinations of factors that lead to the
purchase of a more efficient appliance. In this respect marketing theory suggests that there are distinct patterns of
consumption associated with relatively stable ‘lifestyle’ groups. The groupings will be shaped by forces such as the
dominant value system at the time one grew up, education and occupation and also, importantly, styles of behaviour
and attitudes learned from peers and the media.

A basic premise of the “lifestyle” view of consumption is that all products have symbolic meaning and that a
consumer will choose between products on the basis of how well that meaning ‘fits’ with the consumer’s self identity
(Bocock 1993). Because symbolic meaning is socially constructed, internally coherent and distinct lifestyle
groupings will emerge. The members of each group will tend to have similar worldviews, systems of evaluation,
attitudes and, crucially, consumption practices.

A statistical technique known as psychographic segmentation can be used to identify such lifestyle groupings. The
technique allows individuals to be clustered based on their similarities or differences on any number of
characteristics. In theory, the same groupings will emerge regardless of the specific questions used to identify them.
This is because the groupings are seen as stable, “out there” and therefore detectable using differing sets of criteria.
However, for ease of interpretation it is helpful to use characteristics that are believed to be most important in
determining the behaviour(s) of interest - in this case the purchase of a more efficient appliance (Wortmann 1996).
Once the groups are identified it should also be possible to make predictions about the purchase of other types of
product: as mentioned above, consumption choices are seen as following meaningful patterns.
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The characteristics that DECADE proposed might be important can be divided into five types as follows:

• values - including measures of materialism, nationalism, and environmental orientation;
• attitudes - to energy conservation, to individual responsibility to protect the environment and to community;
• knowledge - of technical and economic aspects of domestic energy conservation and of the links between energy

use and environmental impacts;
• behavioural - level of recycling, energy conserving acts in the home, environmental activism;
• demographic - age, sex, income, education and socio-economic group.

The purpose of the CRS questionnaire was to provide measures of these constructs, using scales either devised by
the DECADE team or taken from other surveys. When the segmentation procedure was applied to the resulting data,
the following four distinct groups or segments emerged.

4.4.1 Group 1: “The concerned professionals”
This group constitutes 24% of the sample. Individuals are younger in this group than in groups 2 and 4 and more
successful in socio-economic terms than all the other groups.

The concerned professionals are more willing to pay to protect the environment than other groups and are relatively
unconcerned about increasing their number of possessions (they already have a comfortable lifestyle). This group
contrasts with group 3 who are also relatively young but more materialistic. This group of individuals also know more
about energy and environmental issues than the other groups. The concerned professionals group was statistically
significantly more likely to buy environmentally friendly products than the other groups as well as having the
highest score for recycling.  Not surprisingly, this group is also the most politically active in green issues.

In summary, the concerned professionals are the greenest, the most knowledgeable, and the most successful of the
groups. They seem to care about the environment and have the money to pay the extra cost that this sometimes
entails. Accordingly, they are quite likely to take account of ethical or green issues when making purchases.

4.4.2 Group 2: “The strugglers”
This group constitutes 24% of the sample. The strugglers are significantly older than individuals in groups 1 and 3
and come from the lower socio-economic groups. They also have the lowest average income, but not by much. Group
2 members are the least willing to pay more to protect the environment, perhaps because they feel that they are
unable to. Their attitudes also indicate that they are the most materialistic and believe that economic growth is
needed to provide for human needs. It is probable that they are people who are just getting by and who feel that
environmental action is something that you can only afford to do once certain material needs have been met.

This group know least about energy and environmental issues but, tellingly, they have the highest score for
domestic energy knowledge. These people know how to save energy around the home because they need to save
money. Wider energy and environmental issues are seen as being less relevant to their daily lives and therefore of
less concern. Not surprisingly, this group are the least environmentally active, both politically and in terms of
recycling. They also have the lowest value for green purchasing and buy significantly fewer green products than the
concerned professionals.

In summary, members of this group are not particularly well off or environmentally concerned, at least on a global
scale. Wider issues are of less importance than satisfying more immediate material needs. They are not likely to make
purchase decisions solely on the basis of ethical or green considerations. However, they are probably the group that
would respond most to the opportunity to make financial savings using efficient technologies provided there was
little or no additional capital outlay and they understood the concept of life cycle costing (pay now, save later).

4.4.3 Group 3: “The younger aspirants”
This group constitutes 22 % of the sample. The younger aspirants are of a similar age to the concerned professionals
and are significantly younger than groups 2 and 4. Although they have incomes just below those of the concerned
professionals they are from lower socio-economic groups. This group is probably constituted by individuals who
have made good financially but are not in the professional classes - people such as skilled manual workers and junior
managers. Despite having a reasonable income this group are relatively unwilling to pay to protect the environment.
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This is also reflected by the group being the least sceptical of technological solutions to the planet’s problems and
significantly more accepting of the benefits of economic growth than the professionals.

Younger aspirants are unconcerned about domestic energy efficiency although their knowledge of energy and
environmental issues generally is the second highest of all the groups. The latter must be in part related to the
relative youth of this group. Mainstream coverage of environmental issues and particularly environmental education
is still a relatively new phenomenon and did not form part of the popular culture of the older individuals as they were
growing up (when at their most receptive to new information). Even unconcerned younger people are bound to have
picked up some of the basic environmental ideas. This group rarely conserves energy in the home and are the least
likely to buy energy efficient light bulbs. They are, like the strugglers, environmentally inactive in the political sphere.

A subsequent focus group discussion comprised of members of this group suggests that the group has a relatively
greater awareness of the social status of both different categories of products and different brands within a product
category. However, for aspirants, different brands or types of white goods are not differentiated by social status at
present.

In summary, the younger aspirants seem to have fairly conventional ideas about the value of economic growth, the
importance of technological innovation and so on. They seem unconcerned about energy use either as an issue or as
something which could save them money. This group is not likely to respond to government exhortations to
conserve, nor to consider green issues nor even energy efficiency when making purchases.  Instead novelty, quality
and cost are likely to be more important.

4.4.4 Group 4: “The thrifty elders”
This group constitutes 30% of the sample and is the oldest. Thrifty elders are likely to be retired or nearing retirement
and on a relatively low income. Although this group has a similar average age to that of group 2, the strugglers, they
have higher average incomes and socio-economic grade. Group 4 individuals have probably had fairly successful
careers and therefore have reasonable pensions, but many are now retired and hence on a much reduced income.

Despite having only a moderate income, this group is prepared to pay to protect the environment significantly more
than the strugglers and the young aspirants. The group has a positive attitude to efficiency (on a par with the
concerned professionals and significantly higher than the young aspirants) and a reasonable knowledge of domestic
energy. It is likely that older people will value conserving attitudes not only in energy but in all things, as they have
experienced times of scarcity (eg during and after World War II).

As one might expect from this group’s attitudes, values and age, knowledge of energy and environmental issues is
significantly higher than that of the strugglers but not as high as that of the younger aspirants and concerned
professionals. The thrifty elders have the highest mean value for conserving behaviour. This is to be expected given
their positive attitude towards energy efficiency (which probably results from being brought up at a time when things
were scarcer and rationing was commonplace: see Mintel 1994, p27) and their relatively modest means. Similarly, they
have the highest value for purchasing of efficient light bulbs and are significantly different from the young aspirants
in this respect. Their values for environmental activism and green purchasing are not significantly different from
those of the strugglers or the aspirants; however they are more likely to recycle than the strugglers.

In summary, Group 4 individuals seem to be the most thrifty and careful with their energy use and other resources.
This is not simply because of  their relatively old age. The strugglers have a similar average age and age profile
(Appendix A) but quite different values, attitudes and behaviour. Group 4 attempt to save energy because they do
not like the idea of waste and wish to save money rather than attempting to save energy for environmental reasons.
However, given the relatively high preparedness to pay more to protect the environment and the right information,
environmental reasons could prove an additional impetus to purchase efficient products for this group.

4.5 PRICE AND EFFICIENCY RATING IN OXFORD, 1996
Having profiled the groups, it is now appropriate to briefly characterise the appliance market in Oxfordshire so that
the kinds of choices that consumers in our survey had to make are seen in context.

To investigate the relationship between price and efficiency, and therefore the kind of choices available to the
consumers in the CRS survey, the recommended retail price and efficiency rating were noted for all models of cold
appliance on show in the four main electrical multiples (Comet, Currys, Norweb and the Regional Electricity Company
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shop, Powerhouse) on one day in Oxford (Figure 3.3). This yielded a database of 260 different observations.
Together, this sort of outlet accounted for approximately 60% of national sales in 1995 (EIU Retail Business 1995) but
only 40% of the models available in the UK. Hence the dataset is weighted towards the range of models that are the
nation’s biggest sellers and does not reflect the national range of models.

0

100

200

300

400

500

600

700

800

900

A B C D E F G

Energy efficiency label category

M
ea

n 
pr

ic
e 

(£
)

Small larder fridges

Large larder fridges
Refrigerators

Fridge Freezers

Frost Free Fridge Freezers
Small Upright Freezers

Figure 3. 3 Price and efficiency rating for a range of cold appliance types, Oxford 1996

After accounting for appliance volume so that like are compared with like, it was found that A and B rated cold
appliances of all types are, on average, more expensive than less efficient models. This does not imply any causality
between relative efficiency and price. Many other, possibly more influential factors are known to affect pricing (see
Chapters 2 and 6). In the mid range of efficiency ratings (C, D and E) there does not appear to be a relationship
between price and energy rating except for frost-free fridge-freezers. Also, within an efficiency class there is
considerable variation in price. As Chapter 2 (Figure 2.16) and Appendix D show, at a national level, with all models
included, this variation is even more pronounced such that there appears to be little relationship between efficiency
and price. However, for the purposes of the CRS it is appropriate that only the most common choices available to the
consumer in and around Oxford are examined.

With these findings in mind, it seems probable that consumers selecting on the basis of price alone will tend not to
choose As and Bs. This has clear implications given the values, motivations and capacities of the profile groups. For
example, it is possible that those sectors of the population who are least able to afford relatively high bills (in our
parlance, the strugglers) in fact incur them because they are unable or unwilling to purchase efficient appliances.

4.6 PROFILE GROUPS, ENERGY LABELS AND APPLIANCE PURCHASES
Having profiled the groups and outlined the market, the CRS profile groups were used to explain responses to labels
and therefore sales of efficient cold appliances. To do this, the profile groups are held constant and the actions of the
consumers within that group are compared with the actions of consumers in the other groups.

The starting point is to compare the mean value for the energy rating of the purchased appliances (Table 3.2).  In
calculating the values an A-rated appliance is awarded 7, down to 1 for a G-rated appliance. Accordingly, the higher
the mean value for the profile group the more efficiently the profile group bought as a whole.
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Where there is a statistically significant difference in the mean value between the groups, the group significantly
differed from is shown in superscript.

4.6.1 Energy rating of appliances bought
The concerned professionals were significantly more likely to buy a more efficient appliance than the strugglers (on
average, a grade and a half higher). The thrifty elders are not far behind the professionals but the gap between this
group and the strugglers is not big enough to be significant.

The strugglers bought, on average, significantly less efficient appliances. The profiling suggests that this group
choose mainly on the basis of price and therefore did not buy the more expensive A and B rated models (see Section
3.5).

Table 3. 2  Mean values and significant differences between groups for the energy rating of the
purchased appliance

Group 1 :
concerned
professionals

Group 2 :
strugglers

Group 3 :
younger
aspirants

Group 4: thrifty
elders

energy efficiency rating of the
appliance

5.0   2 3.4   1 4.0 4.7

These ideas are explored  further by grouping purchased appliances into either ‘efficient’ - grades A, B, and C or
‘inefficient’ - grades D, E, F and G. It can then be seen how profile groups differ in their purchases of efficient versus
inefficient appliances (Figure 3.4). The information is provided solely for all those who saw the Label, whether or not
they were influenced by it.

Clearly, there are marked differences between the groups. Most of the professionals buy a relatively efficient
appliance compared with less than a third of the struggler and the aspirant households. These groups are almost
diametrically opposed in their purchasing profile. Because of the finding that A and B rated appliances are (on
average) more expensive in the Oxfordshire sample, it is likely that the strugglers (with limited funds) chose on the
basis of price alone. Therefore, despite having a relatively positive attitude to domestic energy saving (this group
need to save money), this group bought the less efficient models.

As expected, the younger aspirants (who express the least positive attitudes to energy and environmental issues and
behave accordingly) buy more inefficient than efficient appliances despite relatively high levels of household income.
A- and B-rated appliances are affordable; however, the group do not seem to be interested in the Label. As
suggested by the profiling, it seems the younger aspirants probably buy mainly on the basis of price and
convenience.
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Figure 3. 4  Efficiency of cold appliance bought, by profile group

The thrifty elders also have the distribution that might be expected from their profile - they buy more efficient than
inefficient models, but not to the same extent as the professionals. They are interested in saving energy but are not
on a par financially with the professionals; hence they are less likely to spend the extra for the most efficient models.
Also, this group is probably quite tempted by the convenience of the frost-free feature (Mintel 1995). The frost-free
feature can double energy consumption and therefore drags efficiency down.

4.6.2 Attention to labelling and Energy Labels
It is often argued that prior experience is one of the most important predictors of current behaviour (eg Macey 1991):
once the individual has taken an action there is a tendency to feel more comfortable about acting in the same way
again. Therefore, the questionnaire asked whether respondents habitually paid attention to labelling schemes for
domestic products. Those replying ‘always’ were scored a 4; ‘often’, 3; ‘sometimes’, 2; ‘never’, 1. Accordingly, the
higher the mean score for the group the more attention paid to labels. Again, where there are statistically significant
differences between these group mean values, the groups that are significantly differed from are shown in
superscript. Study of this variable gives further evidence of fundamental differences between the groups.

Table 3. 3 Attention to labelling, by profile group

Group 1 :
concerned
professionals

Group 2 :
strugglers

Group 3 :
younger
aspirants

Group 4: thrifty
elders

attention to labelling 2.94   2, 3 1.79   1, 4 2.18   1, 4 2.58   2, 3

As expected, the concerned professionals have the highest value for this variable and, along with the thrifties, are
significantly more likely than the aspirants and the strugglers to pay attention to labelling. The young aspirants are
behind the thrifty elders who again demonstrate that they probably wish to make ethical and or environmental
purchases but often do not know how to or cannot afford to.
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These differences are reflected in the perceived influence of the Energy Label on the purchasing decision (Figure 3.5).
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Figure 3. 5  Relative influence of the Energy Label on each profile group

There is a consistent pattern: nearly all the concerned professionals said that they were influenced by the Label
whilst the other groups are more equivocal. Only the strugglers have fewer households influenced than not
influenced. The thrifty elders are, on the whole, more influenced than not by the Label but are not as polarised as the
professionals.

To get a further insight into what people understand of and want from the labels the survey asked what the most
important information on the Energy Label should be. The results are again consistent with the profiles (Figure 3.6).

No group rated an environmental message very highly. Indeed, not one of the strugglers thought this type of
message a priority. Instead, the strugglers feel running costs should be the most important piece of information to
display, as do the aspirants and the thrifties though not to the same extent. The strugglers are again demonstrating
their overriding concern with cost as opposed to quality and efficiency. As might be expected, the concerned
professionals, who have fewer financial worries, have the highest proportion of members choosing an ‘efficiency
rating’ as the most important feature: evidently an efficient appliance need not necessarily result in lower running
costs as, for example, it may be larger.
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Figure 3. 6  Most important feature of the Energy Label for each profile group

4.6.3 Most important feature of the purchased appliance
The observations about the Energy Label can be linked to what the groups felt was the most important feature of the
appliance that influenced their decision. For a number of respondents ‘size’ was the overriding consideration. This
often meant that only a very limited choice could be made: only 1 or 2 models on show at the time would fit in the
space available. Accordingly, respondents giving ‘size’ as the most important feature have not been included in this
analysis (Figure 3.7).

Most individuals in each group stated that price was the most important factor; however only amongst the younger
aspirants was this more than half of the group (57%). This compares with 29% for the concerned professionals, 47%
for the strugglers and 38% for the  thrifty elders.

Reliability is evidently a prime consideration for the thrifty elders, above price as the most important factor in the
group at 35%. The strugglers, who have a greater concern with costs in general, also consider the running costs in
the context of this question. Accordingly, this group has the largest percentage of its members listing energy use as
the most important factor (21%).

The concerned professionals have a more even spread of important factors than the other groups and cost, reliability
and energy use are all comparable.
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Figure 3. 7  Most important feature influencing the choice of purchased appliance

4.7 DISCUSSION
The results have shown firstly that a coherent and meaningful segmentation of households is possible using
variables that are believed to be important in determining attitudes to buying energy efficient products. The
segments have been characterised and given names that suggest their most salient features. These are: ‘concerned
professionals’, ‘strugglers’, ‘younger aspirants’ and ‘thrifty elders’. What is more, these household types respond to
the energy label in ways that are readily explicable in terms of their values, attitudes, needs and motivations.
Therefore this analysis readily suggests ways in which interventions to increase the purchase of efficient appliances
may be designed and targeted.

The groups have been shown to differ significantly:

• in the relative efficiency of the purchased appliances;
• in the amount of attention paid to the Energy Label and the influence that it has on subsequent purchase
decisions;
• in the priorities attached to certain features on the Energy Label and on the appliance itself.

It seems that those who pay attention to labelling, were influenced by the Label and bought a significantly more
efficient appliance could, in the main, be described as concerned professionals. The profiling suggests that their
motivation for doing so may lie in a concern for the environment and/or a desire for efficiency. However, despite this
group’s avowedly green attitudes it might be suggested that the group only bought more efficiently because they
could afford to buy a good quality machine that was coincidentally more efficient.

To some extent this argument can be countered by comparing the group to the younger aspirants. The younger
aspirants have similar levels of household income yet do not buy relatively efficiently. The profiling suggests that
this is because they are not particularly concerned with energy and environmental issues nor with saving energy on
appliances - hence the Label is of little or no interest to this group. Both groups have the capacity to buy efficiently
and a similar level of knowledge of both the technical aspects of domestic energy use and broader energy and
environmental issues. Therefore, we must assume that the reason one group bought relatively more efficiently than
the other is due to differences in values and attitudes.
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In sum, the professionals do not base their decision-making solely on appliance price - other attitudinal influences
were brought to bear so that the more expensive A and B rated appliances were more often purchased by this group.
The profiling suggests that these attitudes were influenced by a mix of product characteristics including reliability,
durability, features and, as Figure 3.4 suggests, energy efficiency (rather  than absolute energy consumption or
running costs).

Given the values and motivations of the concerned professionals, further targeted information explaining the
relationship between individual energy consumption and environmental pollution may be effective in further
persuading this group to buy more energy efficient appliances. However, given the already high levels of energy and
environmental knowledge of this group, there is a danger of preaching to the converted.

Those who have a similar level of income to the professionals but paid little attention to the Label have been
described as, in the main, ‘younger aspirants’. The profiling suggests that this group is not motivated by energy or
environmental issues nor by the desire to save money on the running costs. The Label seems to have been largely
ignored by this group and purchase choices have been made on the basis of the price and perceived reliability.
Accordingly, this group is unlikely to respond to the Energy Label unless greater efficiency can be linked with
greater quality and reliability. Similarly, information pointing out the relationship between energy use and
environmental impacts or even energy efficiency and financial savings is likely to go unheeded.

Subsequent focus group discussion with this group confirmed that its members are highly aware of status
differences between some categories of products but did not differentiate between cold appliances on these
grounds. If a higher rated appliance could be linked with being of higher status, then this group might also respond
to the Label on these grounds. In this respect the Energy Saving Trust’s new initiative to sell energy efficiency to
consumers as ‘It’s clever stuff’ (launched in January 1997) may well have an influence on this group.

The group that is least likely to buy efficient appliances and was least influenced by the Label (over 50% were ‘not at
all’ influenced) are the so-called strugglers. This group is chiefly motivated by cost but also, importantly, by
opportunities for further saving. The profiling suggests that this group does not, in the main, have green values.
Accordingly, this group is unlikely to respond to appeals to buy more efficiently ‘to help the environment’, or to
information that attempts to point out the links between energy use and environmental pollution, but are likely to
respond favourably if energy efficiency is explicitly related to running costs.

The qualitative work on the CRS (Strang 1996) and numerous other studies (eg Macnaghten et al 1995) suggests that
those who feel that they have a stake in their environment will give greater attention to information concerning that
environment. Individuals are also more likely to heed information when they trust the source. These studies suggest
that individuals in the lowest socio-economic grades neither trust official bodies nor feel that they have much stake
in how the environment is managed. Accordingly, on these grounds alone, we should initially be pessimistic that the
struggler segment will be much influenced by the environmental aspects of the Energy Label or even labelling per se
and, conversely, optimistic that the professional segment would be more influenced. These suggestions are
supported by recent analysis for the Local Energy Advice Centres which shows a clear linear relationship between
the amount of influence that the Energy Label had on choice and socio-economic grade. Individuals in socio-
economic groups A and B are more than twice as likely to be influenced as individuals in groups D and E  (Sadler
1996). However, energy saving (rather than efficiency) is important to the strugglers because it means financial
savings. If efficiency is linked with saving money, efficient alternatives are not significantly more expensive (Figure
2.16) and the Label becomes trusted, then this group can be expected to respond well to labels in the future.

The thrifty elders buy marginally more efficient than inefficient machines and are somewhat influenced by the Energy
Label in their purchasing decisions. They have been termed ‘thrifty elders’ because they seem to care a lot about
saving energy and other resources. The profiling suggests that their motivations for this lie in a wish to save money
and a more deep-seated dislike of waste (possibly generated by growing up during times of austerity). The group
acts on this concern in a number of ways: they are the most likely to buy energy efficient light bulbs and they recycle
more than other groups. Although this group did buy marginally more efficient cold appliances than the strugglers
and the aspirants, it is surprising that the difference was not more significant. However, there is a ready explanation.

Reliability and convenience are important for this more elderly group. These criteria may have overridden other
considerations. In particular, the low maintenance (but inefficient) ‘frost-free’ feature may have appealed; Mintel
(1995) reports that the feature is particularly popular amongst retired and childless households. Clearly, if a high
proportion of the group chose frost-free models it would reduce the average efficiency. Another explanation is
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confusion over the Energy Label (see comments by ALBSU in Chapter 1). In this respect, Cole and Balasubramanian
(1993) have also shown that older people are less able to process new product information. Consequently, the elderly
make shorter and more superficial information searches.

In sum, the group seems quite prepared to pay extra to protect the environment and are also quite environmentally
active (perhaps because they have more free time than most). The group does not choose domestic appliances on
price alone and, given their dislike of waste and interest in saving energy, they should be prepared to take appliance
efficiency more into account once the concept of the label has been understood and accepted. More guidance on
interpreting the Label is needed for this group. Targeted information on the relationship between domestic energy
use and environmental damage may also be effective.

It is obvious from the preceding discussion that different profile groups respond to different kinds of information,
whether from the Energy Label itself or from other sources such as retail staff. Concerned professionals and thrifty
elders buy more efficient cold appliances but for different reasons. Younger aspirants and strugglers tend to buy less
efficient cold appliances; yet the former clearly value saving energy because of the financial savings. Given the
marginal differences in purchase price between ratings in the middle and lower end of the range, it is possible that
strugglers (and, to a lesser extent, thrifty elders) are prevented from making use of the Label either because they find
it hard to interpret or (in the case of the strugglers) because they habitually do not heed official consumer
information.

Extending the Energy Label's sphere of influence could be achieved most effectively by targeting profile group 4, the
thrifty elders, by explaining the Energy Label in terms of running costs and the energy savings that they could make
by choosing an appliance that is cheaper to run. ‘Selling’ the Energy Label to consumers by emphasising a message
of financial savings and cost-effectiveness (rather than environmental concern) is also more likely to draw in the
second profile group, the strugglers. This group does not currently pay much attention to the Energy Label but is
more likely to do so if it is explained to them in terms which accord with their existing priorities.
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CHAPTER 4:  ROLE OF THE RETAILER

The role of the retailer has several dimensions: the range of appliances displayed in the showroom, the choice of
models that are actively promoted by the store, the support given to consumers in making decisions and the
interpretation of the EU Energy Label. In all these ways, the retailer will influence the extent to which energy efficient
appliances are bought. The retailer’s role is particularly important with the cold appliances as these are frequently
‘distress’ purchases: the old machine has broken down, so the householder has a limited period of time within which
to obtain a new appliance and have it working in the home. There are limited opportunities for planned, systematic
research, so the experience in the shop can be crucial in directing the consumer’s decision.

The preceding analysis has confirmed that a proportion of people do respond to the EU Energy Label and act upon it,
and that they are motivated to do so for different reasons. There is also potential to extend the influence of the
Energy Label to a much wider audience, for example by targeting those who fall into the ‘thrifty elders’ and
‘strugglers’ groups with a price message. This section considers the possibility that the effects of the labels can be
enhanced, either through general additional information before consumers consider purchasing an appliance or
through specific initiatives at the point of sale.

There are also indications that certain sectors of the population may have a problem understanding the information
as it is currently displayed on the Energy Label. ALBSU, the Adult Literacy and Basic Skills Unit in the UK, have
estimated that 16% of the UK adult population have significant difficulties with basic reading and basic maths. This,
combined with the fact that many of the concepts on the Energy Label are unfamiliar to most people (for example,
kilowatt hours as a unit of energy), leads ALBSU to conclude that a considerably larger proportion of people (over
and above the 16%) may have difficulty dealing with the information on the Energy Label (Morphy, personal
communication). These problems may be compounded by the layout of the label, which uses many different sizes and
types of font, with other symbols being included as well. ALBSU’s research also shows that older people in
particular have significant difficulties with reading and with basic maths. However, there has been no detailed
research on how people interpret the information on the Energy Label, so ALBSU’s concerns have not been
investigated.

It is clear that there is considerable potential to raise awareness of the Energy Label in the general population from its
current low base. There has been little publicity for the Label, as described in Chapter 3, and while 11% of people
claim to know about the Label before they go into shops, it is hard (given the low level of publicity) to know how
they know about it. The Label, together with advice on how to use it as a comparative tool to assess the payback of
alternatives, could be advertised in several ways, particularly by retailers at the point of sale.

4.8 EDUCATION OF RETAIL STAFF
Retailers can play an important role at the point of sale in enhancing the response to Energy Labels. There is
evidence, both from the UK and other parts of Europe, that the introduction of training sessions in energy labelling
for sales staff in electrical retail outlets can have a positive impact on the efficiencies of appliances sold.

In the UK there has been little staff training by the major retail chains on the content and usefulness
of the Energy Label other than the Scottish Hydro-Electric scheme described below, the only example known to the
DECADE team. There are two main reasons for this:

• retailer perception that consumers are not interested in energy efficiency;
• conflicting priorities in the retail outlet, where most staff derive commission from promotions that are not linked to

energy efficiency (this applies, in particular, to the sale of extended insurance warranties).

Other ways of supporting the public in retail outlets, for instance with product lists, giving hardcopy information on
the ranking of appliances or through interactive computer displays (such as the ELDA database), are not available in
UK shops at present. Retail staff training is particularly important as many cold appliances are bought as ‘distress’
purchases: they break down and a replacement is needed quickly. This militates against careful research and makes
the showroom experience vital to decision-making.
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As described below, the experience of Scottish Hydro-Electric challenges the assumption that customers are not
interested in energy efficiency; it also indicates that when the commission paid to staff is synchronised with the
promotion of efficient appliances and linked to overall turnover, it does not stand in the way of a move towards sales
of the more efficient models.

4.8.1 Scotland
In Scotland, the power company Scottish Hydro-Electric (SHE) piloted the Energy Label on cold appliances in
advance of the mandatory scheme. From June 1994 they displayed the Energy Label on all cold appliances in their
showrooms and supplemented this with training for all sales staff in 56 SHE stores. A training module for staff -
‘Hydro Know-How’ - was developed, which explained the Energy Label and how to calculate annual running costs
from the information on it. A marketing sheet was also produced for each appliance model, so that shop staff could
provide customers with information on how much they would save by buying an A-rated appliance rather than a G-
rated one. The in-house magazine was used to publicise the training scheme to SHE’s 3,500 staff, with a competition
and a prize of an energy efficient refrigerator.

The results of the pilot scheme on the stock of appliances in showrooms are shown in Figure 4.1. Whereas in March
1994 there was an equal distribution of models in categories D, E, F and G, by February 1995 the number of appliances
in F and G was reduced to a quarter and the number of appliances in category D had doubled, as had the number of C
appliances. However, the number of very efficient models stocked (categories A and B) had hardly altered, partly
because of a lack of available models. The change in stock profile was due to SHE's buyers becoming more aware of
the efficiency of machines and wanting a range of products in the store, but also because customers were buying the
more efficient machines. These are the figures behind the market transformation graphs in Figure 1.5. They represent
an 11% improvement, over one year, in the efficiency of the average model stocked.
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Figure 4.1: Cold appliances stocked by Scottish Hydro-Electric in 1994 and 1995
Source: Scottish Hydro-Electric
SHE carried out research into the attitudes of their own retail staff, one year after the Label had been introduced.
Ninety members of staff completed the postal questionnaire, a response rate of 42%. Over two-thirds of staff
responding (67%) agreed, and a further 13% strongly agreed, that their training had helped them to understand the
Energy Label (Balfour 1996). The majority found the label useful and ‘not a hassle’, particularly with certain types of
customers. Those that are going to be influenced by the Label are ‘easier to serve’ (p3), whereas previously these
customers’ questions were difficult to answer (Simpson, personal communication). The label also helped the retail
staff to ‘sell-up’ to a more expensive product, if it was also more efficient.

Two-thirds of the staff who responded agreed that some customers have difficulty in understanding the Energy
Label, but they were not asked about the proportion affected. This finding does not, therefore, conflict with the
results of DECADE’s Consumer Response Survey, which showed that the ability to ‘read’ the label varied between
customers.

Twice as many Scottish Hydro-Electric staff felt that the company was now seen as more environmentally conscious
as a result of its support for energy labelling, compared with those who disagreed with the statement. SHE undertook
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this advanced labelling initiative primarily to develop customer loyalty rather than to promote additional sales
(Simpson, personal communication).

The SHE staff stressed the need for easy running-cost calculations, perhaps to be part of the label, though they were
provided with calculation sheets during their training. A minute proportion of the population, whether retail staff or
customers, appear to be able to convert the annual energy consumption into a running cost. This is partly a function
of uncertainty about the cost of a kWh of electricity and partly a timidity at using mental arithmetic in public.

Clearer information on the relationship between energy saving and money savings would be beneficial. The cost of a
kilowatt-hour varies by 30% between individual consumers in the UK, when regional variations are amplified by the
difference between the discounts for direct debit and the additional costs of prepayment meters. This variation is
expected to increase after the electricity market is liberalised from April 1998 onwards. Standardised charts would
therefore be less helpful than regional information, linked to the boundaries of the public electricity suppliers. These
variations (both within and between countries) are a major reason why the Label does not contain running cost or
currency-specific information at the moment.

Under a separate initiative, Scottish Hydro-Electric have obtained the Danish ELDA database on appliance
information and converted it for use in Great Britain. This is funded under the EU SAVE programme. With the support
of a trained member of staff, a customer can be given information about the cost-effectiveness of purchasing a
particular appliance (amongst other information stored in the computer). This will identify the time it will take for the
extra cost of an appliance to be paid back through lower running costs. The wider availability of product-specific
information, such as the ELDA database, would provide a valuable in-store service for customers. As this is
computer-based, the customer’s specific tariff could be utilised.

4.8.2 Denmark
In Denmark, the Danish Technological Institute introduced a pilot training scheme (December 1993-June 1994) on the
Energy Label for sales staff in the electrical chainstore Snehvide (or Snow White), which has a market share of 25% of
cold appliance sales in Denmark (DTI Energy 1994). The training scheme, supported by top management in Snehvide,
focused on how to use energy labelling as a selling tool.  Different sales arguments were developed for different
types of customer: for example, those motivated by environmental issues, those more concerned with money and
those seeking special brands or 'Rolls Royce' equipment (such arguments are similar to those that could be
developed for the profile groups described in Chapter 3).

By 1996, 74% of all sales of cold appliances in both stores were in the A, B or C efficiency category, compared to a
figure of 57% in 1995. The response by customers to the energy labelling scheme was much greater than originally
anticipated in the Danish pilot. Thus the new Energy Label, when accompanied by information and advice from sales
staff, did exercise a large influence on customers’ purchasing behaviour.

4.8.3 Advice from retail staff
The results from both the Danish and Scottish projects suggest that consumers do (in varying degrees) value and
rely upon advice given to them by retail staff when purchasing an appliance, and that retail staff are therefore a
potentially important source of advice on the Energy Label. A recent study in Oxfordshire found that staff in
electrical retail outlets were very influential at every stage of the purchasing process (Wattanasuwan 1995). A
number of studies confirm Wattanasuwan’s view that the sales staff are generally seen as the most useful source of
information in purchasing household appliances (Wilkie and Dickson 1991; Olshavsky 1973; Willet and Pennington
1966). For example, Wilkie and Dickson (1991) found that 59% of buyers reported having consulted a person as an
information source. Almost all of these people - 49% of the total sample - reported finding the salesperson to be a
‘useful’ source of information and, when asked which source had been the ‘most useful’, 41% of customers reported
that the salesperson had been. However, Mansouri (1996) found that only 1.6% of a sample of 665 people interviewed
in the south east of England said that the recommendation of an appliance by a sales assistant was a very important
factor in the purchase of a domestic appliance (4.5% said that it was ‘quite important’, 18.3% ‘a little important’,
72.5% ‘not at all important’ and 2.3% ‘don’t know’). The difference between these results probably relates to the
distinction between ‘advice’ and ‘recommendation’.

Although Wattanasuwan (1995) found the retail sales staff in the Oxfordshire were influential, in most cases they did
not understand either the purpose of the Energy Label or how to use the information on it (for example, how to
calculate annual running costs from the kWh information on the label); hence they failed to use it as a selling point.
Of course, there may be a number of other reasons why sales staff do not use the Energy Label in sales: the
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commissioning structure in each retail store, for example, may militate against the promotion of more efficient
appliances.

Retail staff provide useful or even essential support for customers. This will be particularly true with cold appliances,
many of which are bought as ‘distress’ purchases: the old machine breaks down and a new one is needed
immediately, to prevent food from deteriorating. There is little time for research or shopping around. The information
required to make a choice has to be available in the shop, or it may not be used. In these circumstances, the retail
staff are crucial in supporting the Energy Label so that consumers can exercise their choice in favour of a more
efficient appliance, if they wish. As the Consumer Response Survey (Chapter 3) has shown, some consumers can
utilise the Label independently of retail staff support, but many do not or cannot.

Well-trained retail staff, supported by positive senior management, do find consumers interested in purchasing more
efficient appliances. In Scotland and in Denmark, sales of the most efficient appliances (A-C categories on the Energy
Label) increased very significantly over a year: 14% to 23% and 57% to 74% respectively. This can happen without
retail staff education, as demonstrated by the sales of conventional fridge-freezers in GB (Figure 2.2) and by the
response of the 35 individuals in the CRS (Chapter 3). However, the response of all sectors of society will depend
upon retail education.

4.8.4 The commission structure
For the Energy Label to work effectively and be supported by the retail staff, the commission paid to the staff on each
sale needs to be synchronised with the promotion of energy-efficient appliances. There is no evidence that this
happens, with the possible exception of the Scottish Hydro-Electric stores. Indeed, it is a further indication of the lack
of interest in energy efficiency by retailers.

A major source of income for retail staff comes from the commission received on extended warranties and similar
insurance packages. For an additional payment at the point of purchase, the consumer buys insurance for three to
five years to cover the costs of any breakdown. These extended warranties have been identified as substantially
overpriced by the Office of Fair Trading (1996). There is no intrinsic reason why the sale of extended warranties
should conflict with sales of more efficient appliances, but the factors that would encourage this synergy have not
been researched.

The problem of competing commission structures may diminish as the Chancellor of the Exchequer increased the tax
on these packages in the November 1996 budget. The levy will probably be an additional 10% to bring the tax to a
total of 12.5%, but it could be slightly higher. An expensive option is becoming more expensive as well as being
identified more clearly as ‘anti-consumer’ by the Office of Fair Trading and the Consumers’ Association.

However, at present there must be doubt about the effectiveness of retailer education in the absence of supporting
commission structures. At the moment, tentative interest in energy efficiency by consumers could be diverted if retail
staff are interested in selling alternative products that carry a good commission. The more expensive - and usually
inefficient - frost-free appliances could be examples of this conflict.

4.8.5 Compliance
There may also be fundamental difficulties concerning compliance with the EU directive: although the Energy Label
has to be displayed at the point of sale, no research has been undertaken to confirm that this is happening and
whether the proportion of appliances complying with the legislation is changing. Indeed, levels of compliance may be
dropping: there is anecdotal evidence that a smaller percentage of appliances in retail outlets are correctly labelled
than was the case a year ago. Local authority Trading Standards Officers (TSO) are responsible for monitoring that
the labels are present and accurate at the point of sale. The DECADE team are not aware of any prosecutions or
publicity about absent or inaccurate labels, despite the evidence produced by the Consumers’ Association (Chapter
1). The SHE shop in Perth was visited by a TSO for the first time in December 1996, 24 months after the labels were
universally introduced. The accuracy of the labels may not be a high priority for Trading Standards Officers. Direct
mail catalogues are required to  display the information contained in the Label as well.

Retail outlets could provide additional information on energy efficiency benefits for consumers through the use of a
hands-on computer database such as ELDA, and through the provision of simple running cost calculation sheets.
The importance of cost-effectiveness - the combined effect of running cost and purchase price - has been identified
by feedback from Scottish Hydro-Electric staff, as well as by the participants in the Consumer Response Survey in
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the previous chapter. The ‘thrifty elders’ and ‘strugglers’ are groups in the population who are particularly
concerned about both costs and who sometimes find the Label difficult to interpret on their own.

Scottish Hydro-Electric, the main retail chain to promote Energy Labels in the UK, has found that staff are generally
supportive of the initiative and believe that it has helped them. The labels are not generally seen as causing
additional work and are recognised as providing a real service for some customers. Promotion of the Energy Labels as
a method of enhancing customer loyalty appears to have worked for this integrated utility, thus providing an
additional incentive for retailers to promote the scheme.

Reliance on advice from sales staff, together with the fact that consumers are more likely to respond positively to
information about appliance efficiencies at the point of sale (ie when purchasing becomes a concrete reality),
presents a strong argument for introducing a more extensive programme of retailer education on the Energy Label in
the UK. The aim of DECADE’s Oxfordshire pilot Retailer Education Programme (REP) was to design and test a
training package on energy labelling for retail staff, and to measure its effect.

The pilot demonstrated the importance of senior management support. The lack of headquarters involvement meant
that sales could be monitored through only one of the four participating stores. The other three received the
education package and training and then refused to co-operate, so the results could not be obtained.

4.9 THE OXFORDSHIRE RETAILER EDUCATION PROGRAMME (REP)

4.9.1 Methodology
The Retailer Education Programme, developed and implemented by the DECADE team in partnership with the
Oxfordshire Energy Advice Centre over a 6 week period (February 15-March 31 1996), coincided with the Department
of the Environment’s advertising campaign on the Energy Label and EU Ecolabel which was designed to increase
awareness of, and trust in, these labelling schemes.

Four retail stores took part in the pilot project: representatives of three of the largest electrical retailers in the area,
plus with one smaller outlet. As many of the staff from the store as possible attended a 25 minute presentation given
by DECADE staff, consisting of the following units:

• the Energy Label (cold and wet appliances);
• the greenhouse effect and global warming;
• the ozone hole;
• the Ecolabel.

The presentation was designed to inform sales staff of the significance of the Energy Label, giving them details of
what the label means, how to calculate annual running costs from the information on the label and how to use it to
sell energy-saving appliances. Information about the Energy Label was supplemented with a general discussion
about the links between electricity consumption and global warming and a brief introduction to the Ecolabel.
Booklets containing the key points of the presentation were given to sales staff afterwards, together with leaflets
containing a brief description of the cold and wet Energy Labels for customers to pick up in the store.

An average of 10 sales staff attended from each store , together with store managers who were generally supportive
of the scheme. Arrangements for the presentation were made with either local or regional managers of the store in
question. More senior management was not involved and this, as discussed later, significantly affected the impact of
the training programme. The content of the presentation and questionnaires, based on advice from store managers,
reflected a fairly low level of expectation of sales staff having an understanding of the Energy Label.

All sales staff were asked to fill in a short questionnaire before the presentation, and to repeat this exercise several
weeks after the presentation to ascertain how much of the information from the presentation and booklets sales staff
had understood and remembered (a ‘post-presentation’ questionnaire). It was understood that sales data (to include
model number and efficiency rating) for a 12 month period before the presentation and on a weekly basis thereafter
would be made available to the DECADE team to analyse any changes in sales of more efficient appliances following
the presentation.
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Details of the REP and its aims were broadcast on local radio in interviews with DECADE and Oxfordshire Energy
Advice Centre staff. However there was no other media coverage, and so consumers were not strongly aware of the
promotion.

4.9.2 Results
Results from the REP have been disappointing for a number of reasons. One of the main difficulties has been the lack
of data provided by the stores involved in the REP: only one of the four stores has provided sales data as originally
agreed, and only two returned their completed ‘post-presentation’ questionnaires. This failure to provide the data
required for monitoring appears to be related to a lack of support from headquarters. In both cases, the effect on sales
and changes to sales staff knowledge about the Energy Label and other related issues had changed, but not
significantly.

When asked after the presentation, nearly all staff agreed that the Energy Label was a useful selling tool in their sales
work (93%), yet there had been only a slight increase in use of the Energy Label by sales staff. When asked initially
to estimate how much an A-rated appliance would save on average per year over a G-rated appliance, 34% of sales
staff underestimated the savings that could be made from buying more efficient appliances, whilst 55% of staff gave
the correct answer. A significant number of staff do perceive a relationship between price and efficiency. In the first
questionnaire, 38% of staff agreed that more efficient appliances are more expensive to buy. In the second
questionnaire the percentage actually rose, with 58% agreeing with this statement. It might be that these answers
reflect the fact that many retail outlets do not stock models in all efficiency categories, and that retail staff, like many
consumers, incorrectly believe that there is a connection between price and efficiency.

Given that a large number of respondents in the CRS stated that information on running costs would be useful to
have, either on the Energy Label itself or from retail staff, it is worrying that a significant proportion of sales staff in
this pilot were not able to calculate the annual running costs of different models in the store. Answers given in the
second questionnaire reveal that although all but one of the retail staff knew how much an average unit of electricity
cost, and all knew the correct arithmetic sum to use to work out annual running cost, 42% of them (5/12) still got the
answer wrong when asked to do a simple calculation.

Finally, retail staff are confused about the status of the Ecolabel. In the first questionnaire, 69% (20/29) gave the
correct answer that the Ecolabel was a scheme introduced by the EC. But presumably because the EC is viewed
primarily as a legislative machine, 60% of those who said it had come from the EC assumed that the ecolabelling
scheme was compulsory rather than voluntary. In this same question on the Ecolabel, 24% (7/29) thought the
Ecolabel and Energy Label were the same thing, whilst 10% (3/29) thought that it (the Ecolabel) came from
manufacturers. Although there was some improvement in knowledge in the second questionnaire (ie more people
answered that the Ecolabel was both an EU label and voluntary) there was still a significant number of retail staff who
believed the Ecolabel to be a compulsory labelling scheme for green products.

In spite of these limitations, there is evidence that sales staffs’ level of knowledge of the Energy Label rose following
the presentation, as did the frequency with which they used the label as a selling point to customers. Out of those
sales staff who answered the second questionnaire (12), 6 said that they used the Energy Label as a selling point
‘slightly more’ than before, and 5 said they used it ‘much more’ than before. Interestingly, the most popular feature of
the training package was advice/information to sales staff on how to calculate annual running costs from the kWh
information on the Energy Label.

4.9.3 Discussion
The impact of the Oxfordshire Retailer Education Programme on the sales of more efficient cold appliances could not
be identified, because the retail outlets that participated either would not provide the sales data, as agreed, or did so
for only six weeks. This lack of involvement was due primarily to the company’s head office failing to support the
initiatives undertaken by local managers. The result should not be taken as an indication that retailer education
programmes in general can never succeed in influencing consumers’ purchase choices: we have seen from both the
Danish and Scottish experiences that clearly they can. The Oxfordshire pilot differed from the Scottish Hydro-Electric
experience in several important respects. These can be summarised briefly as follows:

• an absence of top-level management support. In contrast to the Scottish Hydro-Electric experience, the impetus
for the retailer training programme in Oxfordshire came from outside the company and without the involvement
and commitment of senior management and buyers. Store managers and sales staff failed to respond positively to
the training because there was little internal priority attached to the exercise.
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• the existence of a commission structure that runs counter to the sale of more energy efficient cold appliances. In
the case of Scottish Hydro-Electric, commission for sales staff is based on turnover rather than sales of particular
brands. But commission structures vary between companies. Some operate on a multiplier system, which means
that appliances are given a particular multiplier value (eg 1.5 or 2) as a commission incentive for the staff to push
the sale of these products. In this case, the store selects the promoted appliances. Other systems involve
manufacturers issuing a list of appliances to be promoted, with different products carrying an extra cash
commission as a sales incentive. Stores also make considerable amounts of money on extended warranty
schemes, whereby the store buys the first year guarantee from the manufacturers and then adds several years’
protection plan to this. It might be possible to use such warranty schemes to encourage sales staff to sell more
energy efficient appliances, since good engineering may imply both energy efficiency and longer product life, and
the store is thus more likely to make a profit on the warranty. The commissioning system is not a subject
discussed openly by retailers, but it was made clear by some of the stores involved in the Oxfordshire pilot that
commission was brand-specific.

The time constraint on this pilot was another factor affecting the success of the project. Such pilots ideally need to
be planned and organised over an extended period of time (the Danish pilot took place over seven months) in order
to obtain top-level management support for the training initiative, develop a more sophisticated training package
(including advice from marketing experts on how to sell the idea of ‘selling energy efficiency’ to sales staff), and
include a much larger number of retail stores in the sample. The Oxfordshire pilot consisted of a small number of retail
stores which, when combined with the fact that most did not provide sales data, produced weak results.

4.10 RETAILER ADVICE AND FROST-FREE

The trend towards greater ownership of frost-free appliances (described in Appendix A) has been identified in
Chapter 2 and results in a major reason for a growth in electricity consumption. The extent to which consumers
recognise the energy implications of this additional service are not clear, but the role of the retailer is important in
promoting these sales.

Frost-free offers additional service, such as:

• the obvious advantage of not having to defrost the appliance, which avoids risking flooding the kitchen or
lifting bowls of melt water, which is awkward for elderly users;

• since air movement in the appliance increases the rate of heat transfer, cooling or freezing is quicker, which
inhibits ice crystal growth and prevents damage to food;

• temperature will be more even throughout the appliance.

Retailers claim a number of advantages which are scientifically or logically unfounded, for example:

• no frost leaves more space for food (when the duct work and fan to provide frost-free occupy considerable
space inside an appliance);

• frost-free saves energy over conventional appliances: (this is incorrect: frost build-up adds an additional 5-10%
to consumption, while frost-free adds 50% to consumption).

Opinion across Europe is divided about the value of frost-free, even amongst manufacturers. First, the action of
moving cold air over food can dry it out, and spoil food. Frost-free also adds around 58% to the price of a fridge-
freezer, and 36% to the price of an upright freezer. It adds around 272 kWh pa or 50% to the consumption of a fridge-
freezer in the UK.

Frost-free does reduce frost compared to an inefficient appliance which cycles frequently, but a forced air system is
not the only way to reduce frost. Efficient and well controlled appliances, with good door seals, in dry kitchens,
hardly have any frost build-up. To have an efficient machine in a well ventilated kitchen provides a much better
solution. The other advantage of frost-free, in terms of even temperature and faster heat transfer (without drying food
out) could be obtained by having a very small fan to mix air in the appliance.  This fan would therefore be smaller than
the standard fan in frost-free appliances.
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Given that 28% of fridge-freezers and 11% of upright freezers are now frost-free, there would be considerable savings
to be made (without compromising service) by alternative methods of reducing frost or maintaining even
temperatures. Retailer education could:

• identify the additional running costs of frost-free;
• correct some of the inaccuracies in the claimed benefits of frost-free;
• explain alternative approaches to reducing frost, particularly through efficient, well controlled appliances with

good door seals in dry kitchens.

4.11 CONCLUSIONS
The role of retail staff is clearly important for a wide range of consumers, although not for all. Some customers enter
the store and make their decisions with little reference to the staff. However, other people expect and need
considerable assistance with their enquiries and this will certainly be true if they are to understand the significance of
the Energy Label. The effective training of staff requires:

• careful planning, to fit in with other training needs, usually out of hours;
• involvement of senior management to give status to the issue of energy efficiency. This can be combined with

promotions to encourage customer loyalty to the chain or store, as it is caring for their needs and for the
environment;

• incentives for sales staff and, crucially, to ensure that other incentives are not countermanding;
• sufficient time - return visits may be needed;
• backup data on local electricity prices for different payment methods and charts of running cost implications;
• good sales data feedback.

Other aspects of the role of the retailer - for instance the choice of machines stocked and other promotions - are
important but not included explicitly in this research. Some of the trends identified in Chapter 2 will depend upon a
combination of the manufacturer and the retailer, but these respective influences are difficult to separate. The effect
of other promotions, particularly on the benefits of frost-free, appear to involve questionable claims that could well
be challenged by consumer groups or Trading Standards Officers.

Retailer support for the EU Energy Label is the important missing link. The effect of the Energy Label is dependent, at
the moment, on the impact of self-motivated consumers. The retailer is not providing the information necessary for
other customers to benefit from the purchase of more efficient cold appliances. The example of Scottish Hydro-
Electric showed that the promotion of energy efficiency had a substantial effect on both sales and on customer
loyalty to the organisation. It is to be hoped that other retailers will recognise that supporting energy efficiency is
good for their company as well.
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CHAPTER 5:  FAULTY APPLIANCES IN LOW-INCOME HOUSEHOLDS

4.12 5.1  BACKGROUND
The previous three chapters have been about policies linked to new appliances, specifically the new EU
Energy Label. The average UK household owns 1.4 cold appliances with an average life-span of about 15
years. That means most households buy a new refrigerator, fridge-freezer or freezer every ten years or
so, perhaps more frequently if the old equipment is used by someone else rather than thrown away. Low-
income households are the group that is most likely to be buying second-hand and to keep their appliances
for longer. The worst equipment is therefore found in the poorest households and this provides a different
type of policy challenge. Low-income households are unlikely to respond to Energy Labels on appliances
for two reasons: a high proportion of them are ‘strugglers’ (Chapter 3), only seeking to buy the cheapest
appliances; secondly, many of the poorest households purchase appliances second-hand or depend on
machines given to them by other members of the family. These households do not participate fully in
traditional markets, so they are beyond the effect of educational initiatives at the point of purchase, such as
labels. Other policies are needed if low-income households are to obtain efficient equipment more rapidly,
rather than waiting for efficient appliances to enter the second-hand market in ten or twelve years time.

This chapter analyses the opportunities for intervention, using data available from one project monitoring
appliance consumption and highlighting the penalties suffered by low-income households due to ownership
of less efficient refrigeration appliances. This evidence comes from a comparison of the monitored
consumption data (in people’s homes) with test data (under laboratory conditions) for the same equipment.
This provides the first opportunity to assess this relationship with implications for assumed levels of
electricity usage by the cold appliances.

This chapter provides evidence on three aspects for policy:

• the size of the burden for low-income families using relatively energy inefficient appliances
• the opportunities provided by existing policies to assist them
• the relationship between actual and test consumption of electricity by cold machines

All three are important if the maximum benefit is to be gained from the sale of more efficient appliances,
because the least efficient are removed from use at the same time. In addition, the aim of policy is to
provide assistance to all sectors of society.

4.13 5.2  THE BILLSAVERS PROJECT
The Lothian and Edinburgh Environmental Partnership (LEEP) began its Billsavers project in October
1992, with funds from the EU through the LIFE programme. The project is aimed at ‘measuring the
benefits to the consumer and the environment... from using... energy efficient domestic appliances’ (LEEP
1995). In 1993-5, the project concentrated on 100 low-income households in Edinburgh and undertook
detailed energy monitoring of all the major appliances in these homes with a view to financing the cost of
replacing the least efficient through the consequent electricity savings. These low-income households are
all in receipt of a means-tested benefit (the state’s definition of those in poverty and in need of additional
financial assistance). The Billsavers project started a similar study of 100 higher income households in
1995. The initial survey results from the latter are shown here for comparison with the low-income
households, but monitoring is still proceeding.
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The Billsavers survey data show some expected contrasts between the income groups. The appliances in
low-income households are older than those in the higher income households (Table 5.1). As demonstrated
in Chapter 1, technological improvements mean that younger equipment was more efficient at the point of
purchase. So the more youthful stock of appliances in higher-income homes means they are, on average,
more energy efficient.

Table 5.1 Age of cold appliances, by different income group, Edinburgh

Age low-income
1993

higher-income
1996

% <5 years 25 34
% 5-10 years 37 36
% >10 years 38 30

 Source: Billsavers data

The distribution in Table 5.1 indicates that the machines in low-income households were about a year
older, on average, than those in higher-income households. It is possible that the appliances in the low-
income households may be even older as many were second-hand and their age may therefore have been
under-estimated by their second owners. Only about 45% of low-income households obtained their
appliances new compared to more than 80% of higher-income households. The condition of appliances in
the LEEP higher-income households is also much better than that of those in low-income households: over
half of the cold appliances in the poorer households were identified as faulty, in comparison with only 9%
of those in richer homes (Table 5.2).

Table 5.2  Condition of cold appliances, by income group, Edinburgh

Condition low-income
1993

higher-income
1996

% good 48 91
% faulty but working 52 9
Source: Billsavers data

The ‘faulty’ category in Table 5.2 included those machines for which faults could be identified through a
visual inspection, including defective door seals, broken doors, damaged casing and malfunctioning controls
which could affect energy consumption. ‘Working’ means that the appliances were being used by the
households, but does not imply that they were functioning correctly. For the refrigerators and fridge-
freezers in the low-income homes, the most common faults were damaged casing (22), door seals (19) and
faulty controls, such as failed thermostats causing machines to ice up (23). This is the minimum number of
faulty appliances, as other broken parts were identified solely through careful monitoring of consumption or
in a test laboratory.

The Consumers’ Association reported that 10% of fridge-freezers develop a fault each year and about
half of these are repaired. Many of the faults found by CA members were minor or cosmetic and did not
warrant repairing (Which? magazine, March 1995, p10). Fridge-freezers are one of the most reliable
domestic appliances.

As Chapter 1 (Figure 1.2) shows, the models on the market at a particular point in time represent a wide
range of efficiencies. There is no way of locating the efficiency of the LEEP cold appliances in the spread
of appliances that could have been bought originally since the historical data, prior to labels, provides
insufficient evidence. This does not mean all households will have purchased appliances which consume
similar amounts of energy. Low-income households will almost certainly have purchased less expensive
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appliances which, although not necessarily less efficient, may consume less energy as they tend to be
smaller and not have extra features such as frost-free. The efficiency of new appliance purchases is not
the major factor in the consumption of the Billsavers households, as less than 50% are bought new.

4.14 5.3 FAULTY APPLIANCES IN LOW-INCOME HOUSEHOLDS
The detailed discussion of appliances presented here is for low-income households in economically
deprived areas - only 1 of the 100 participating households had someone in full-time employment. Although
100 households is a large number to monitor in such detail, once the appliances are divided by type and age
some of the sample sizes become relatively small, making generalisation difficult. Figure 5.1 shows the
breakdown for all the cold appliances in the LEEP low-income households by age, acquisition method and
condition.
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Figure 5.1 Age and status of new and second-hand (S/H) cold appliances in Billsavers low-
income households
Source: Billsavers data

The proportion with faults increases with age, not surprisingly. Only a third of all the appliances bought
new were faulty compared to two-thirds of those obtained second-hand. The latter may have been on the
second-hand market because they were faulty. It is assumed that most low-income households would be
reluctant to call in a repair service because of a lack of money. A general reluctance to pay for repairs,
particularly to second-hand equipment, could explain some of the difference between the proportion of
faulty machines in new and in second-hand appliances. These figures show clearly that obtaining second-
hand rather than buying new results in a large number of appliances over ten years old being present in
low-income households, and these are more likely to be faulty in some way which could affect their
efficiency.

The households with faulty or over-consuming appliances did not appear to be aware of the running costs
penalties that this implied, or if they were there was little that the families could do to improve the
equipment or replace it.
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At the end of the first year of monitoring of the low-income households, Billsavers replaced 41 cold
appliances, mostly because they exceeded an energy threshold (Section 5.4). DECADE arranged for 14
of the old replaced appliances to be sent to the UK Consumers’ Association Research and Testing Centre
(CARTC) for an independent assessment of their condition and energy consumption measured under
standard test conditions (as outlined in Chapter 1), of which 10 were actually tested (CA 1995a).

The Consumers’ Association regularly test brand new appliances and publish the results in Which?
magazine. The ECU arranged to purchase twelve of these new, but tested, cold appliances and put them
into LEEP homes, where they were monitored. These are described as the ex-CARTC test models.
Therefore, of the 41 appliances replaced, 29 were brand new and 12 had been tested, under laboratory
conditions, by CA.

Table 5.3 summarises the appliance situation and demonstrates that these low-income households had an
average of 1.2 cold appliances per household, less than the national average of 1.4 cold appliances in the
UK (Table 1. 4). Of these, 65% were either selected for replacement or were otherwise faulty in some
way. There are, therefore, comparisons available of monitored and test consumption for both old and
replacement appliances.

Table 5.3 Appliance summary for Billsavers low-income households, original equipment

Number %
Total number of households 100
Total cold appliances 121 100
Faulty 63 52
Replaced by Billsavers* 41 33
Total faulty and/or replaced* 78 65
Old machines sent to CA 14 11
Old machines tested by CA 10 8

Source: Billsavers data
*some were consuming excess electricity

4.15 5.4  LEEP REPLACEMENT CRITERIA
A decision was taken by LEEP that for refrigerators and fridge-freezers the threshold for replacement
would be those appliances using more than twice as much energy per annum as the best on the UK
market in 1990 (based on March 1990), plus a small allowance for the possibility that a new appliance of
identical size might not be available as a replacement. For freezers a higher threshold was used. These
criteria would allow a financial payback well within the expected lifetime of the appliances. Unfortunately,
LEEP did not have access to the research results of the DECADE project which would have resulted in
slightly higher threshold figures, as it has been found that the March figures were somewhat optimistic.
The figures are simple indicators, unrelated to the size of the appliance (Table 5.4).

Table 5.4  Billsavers replacement thresholds (kWh/year)

March Consulting
lowest (1990)

DECADE
lowest (1995)

LEEP
threshold

Average payback
in years*

Icebox
refrigerator

160 180 340 6.1

Fridge-freezer 280 360 620 9.3
Freezer 240 208 670 7.9
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Note: * based on an average retail price and electricity price of 8.5 p/kWh
Sources: March Consulting (1990), DECADE (1995), LEEP (1995)

At the end of the first year of monitoring, 41 cold appliances were found to meet the Billsavers criteria and
were replaced by new units (Table 5.5). Although the threshold for intervention was 620 kWh for fridge-
freezers (1.7 kWh/24 hrs), the appliances selected for replacement were using up to 872 kWh pa (2.39
kWh/24 hrs) in the home, costing an extra £70 pa (Appendix F). These 41 were replaced with a
combination of machines that had already been through the CARTC test laboratories, and others for which
there is no test consumption.

As Chapter 1 demonstrated, there have been relatively small annual reductions in average consumption for
new refrigerators and freezers (from 3-15 kWh pa), whereas in any year there is a large variation in
efficiency among the models on the market (up to a factor of three; Figure 1.2). Thus, it would be
reasonable to expect that age will not be the main criterion for replacement. This is borne out by the
Billsavers data as shown in Table 5.5. Just looking at the freezers, the proportion replaced in each
appliance age band was 20%, 40% and 30. A programme based on age alone is therefore unlikely to
identify those appliances with the most attractive payback for replacement or repair.

Table 5.5  Appliances replaced, by age, Billsavers low-income households

Age of appliance
< 5 years 5-10 years > 10 years Total
Sample Replaced Sample Replaced Sample Replaced Sample Replaced

R 4 2 18 2 25 7 47 11
FF 16 2 22 12 11 9 49 23
Fz 10 2 5 2 10 3 25 7
(Note: R = Refrigerator  FF = fridge-freezer   Fz = freezer)
Source: Billsavers data

However, 9 of the 11 fridge-freezers over 10 years old were replaced. The DECADE project (DECADE
1995) found that historically the average lifetime of fridge-freezers in the stock is around 16 years, and
many will therefore be in use in households for much longer than this. If 16 years is the point when half of
the appliances bought in a given year have left the stock, the implications of the Billsavers data are that a
large amount of electricity is being consumed in faulty equipment.

Two of the four fridge-freezers less than 5 years old were replaced, and both of these were the same
model. This may indicate that a particularly bad batch was delivered to Edinburgh, or that discounts are
provided on equipment that is known to be defective, to the ultimate disadvantage of consumers on low
budgets. Both of these appliances were consuming over 1,200 kWh pa under test conditions, more than
any of the models in Figure 1.2 and over three times the threshold consumption. The results are provided
in detail below.

4.16 5.5  ENERGY PERFORMANCE OF APPLIANCES
The monitored data demonstrate the combined effects of condition and age on the energy consumption of
cold appliances in these low-income households (Table 5.6). Only limited deductions can be made as there
is no information about the energy efficiency of the cold appliances when they were new: some could
have been inefficient when bought. The effect on electricity consumption of normal deterioration in non-
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faulty appliances could not be identified from this sample: the higher consumption of the older equipment is
within the range expected from historical trends shown in Chapter 1.

There is a significant difference between the performance of the faulty and non-faulty appliances,
regardless of age. The effect of a fault is to increase consumption of refrigerators by 40-80 kWh/year
compared to those in good condition, and for fridge-freezers by 40-50 kWh/year. The condition of an
appliance appears to be more important than an age difference of five years. Detailed figures for this
analysis are contained in Appendix F. The consumption figures in Table 5.6 are based on actual usage and
cannot be compared with earlier figures that derive from test conditions.

Table 5.6  Electricity consumption by age and condition of appliances, kWh pa

Appliance Age Good Faulty
Refrigerators < 5 years

5-10 years
> 10 years

*
256
289

*
336
331

Fridge-freezers < 5 years
5-10 years
> 10 years

510
562
632**

*
612
672

Freezers < 5 years
5-10 years
> 10 years

511
574
*

*
*
*

(Notes: faulty appliances may not have been providing the correct internal temperature; * small sample;
** estimated)
Source: Billsavers data

4.17 5.6 THE SUB-SAMPLE OF APPLIANCES THAT WERE REPLACED
Of the 14 appliances sent to CARTC, four could not be tested for ‘safety’ reasons. This does not imply
that the items were an immediate danger to householders, only that CARTC did not consider them to be
suitable for testing in their laboratory due to signs of corrosion on compressors etc. However, in one case
a fridge-freezer had been split into a separate refrigerator and freezer which CARTC considered
potentially dangerous. Of the remaining ten, eight had defects as shown in Table 5.7. It must be
remembered that all the appliances removed by LEEP were considered to be ‘in working order’ by the
householders and they were not about to replace them in the immediate future. It is clear that appliances
of all ages had problems that affected energy consumption substantially.

Table 5.7 Age and condition of appliances sent to CARTC

LEEP Ref. Age (years) Appliance Comments
2103 <5 FF Refrigerator thermostat not working - ran continuously
3045 <5 FF No fault
1036 5-10 FF* Door seal missing at bottom corner

Thermostat had to be set at maximum under test
1054 5-10 FF Thermostat not working - ran continuously
1094 5-10 FF* Freezer door did not shut properly

Thermostat had to be set at maximum under test
2110 5-10 FF No fault



Glossary

Transforming the UK cold market    160

3037 5-10 F* Icebox compartment door did not close properly
1001 >10 FF Door seal deformed
2057 >10 FF Door seal deformed
(Notes: F = refrigerator, FF = two-door fridge-freezer; *could not maintain a cold enough temperature
under test conditions but no in-use temperature data are available)
Source: CA (1995a)

The two appliances with faulty thermostats were identified as high energy consumers, rather than visually
faulty, by Billsavers. Some faults, such as a broken thermostat, are difficult to identify through a visual
inspection; it will generally require actual monitoring of the energy consumption, running time or
temperature of the appliance, all of which are more technical activities. The importance of monitoring to
identify inefficient equipment has been confirmed, as this will expose additional problems.

The appliances sent to the CARTC were swapped in the donor household with new appliances that had
already been tested by CARTC. The selection was made on the basis of size, features and acceptability to
the household, and therefore comprise a somewhat random sample. For instance, most of the fridge-
freezers older than ten years (Table 5.5) were not in this sample.

Various sets of comparisons are therefore available for in-use and test consumption of original and
replacement appliances. These are summarised in Table 5.8 and details are given in Appendix F.

The appliances listed in Table 5.8 include all the refrigerators, most of the fridge-freezers, but none of the
freezers replaced by LEEP (Table 5.5). There are two datasets: actual (monitored) data  and consumption
under test conditions. The CARTC measured the energy consumption of the appliances in accordance
with EN 153 used for the testing of new refrigeration appliances for compliance with the EU energy
labelling scheme (Chapter 1). For comparison, the test consumption of a B rated fridge-freezer
(approximately the best on the UK market now) is 1 kWh/24h; a refrigerator with a two-star icebox is
about 0.55 kWh/24h.

Table 5.8 Results of monitoring and testing both original and new appliances

Sample In use -
original
kWh/24 hr
(kWh/year)

In use -
new replacement
kWh/24 hr
(kWh/year)

CARTC Test -
original
kWh/24 hr
(kWh/year)

CARTC Test -
new
kWh/24 hr
(kWh/year)

Manufacturer’s
Test - new
kWh/24 hr
(kWh/year)

8 fridge-freezers 1.98
(723)

1.36
(496)

2.77
(1011)

1.78
(650)

11 fridge-freezers 2.08
(759)

1.45
(529)

1 refrigerator 1.36
(496)

2.10
(767)

6 refrigerators
(identical)

0.65
(237)

0.8
(292)

(Note: the full range behind these averages is given in the Tables in Appendix F.)

Several caveats are needed about these data:



Glossary

Transforming the UK cold market    161

• a number of the original appliances could not achieve the correct internal temperatures for safe food
storage and were thus providing an inadequate level of service for the energy consumed. The exact
number cannot be identified, beyond the three in Table 5.6;

 
• similarly, there is no information on the temperature within the kitchen, nor other factors about the

position of the equipment that might have affected electricity consumption;
 
• the original appliances had been selected for replacement because they were faulty or over-consuming

and represent the worst (not the average) appliance stock;
 
• the replacement equipment had been randomly selected and does not represent the most efficient

models on the market;
 
• there are no figures for the test consumption of the old appliances when new (that was before

labelling), so the relative effects of inefficiency at the point of purchase, subsequent deterioration and
faults are difficult to isolate with confidence;

 
• there is no information on the extent to which repair and re-testing of faulty appliances could have

reduced electricity consumption.

Findings from Table 5.8:

• the inefficiency of many appliances in low-income households: consumption for old fridge-freezers was
reduced by 230 kWh (723 minus 496) a year with the replacement machines. This is the equivalent of a
reduction of 360 kWh  (1011 minus 650) under test conditions at CARTC;

 
• the approach used by LEEP of combining visual inspections with specific monitoring succeeded in

identifying machines which impose real burdens on their owners;

• in these low-income households, the electricity consumption in use is lower than that under test
conditions. With the 6 identical refrigerators (bottom line of Table 5.8), the appliance was using an
average of 81% of the electricity used under test conditions.

The CA found that in testing one batch of 32 appliances (independently of these LEEP machines), the
electricity consumption of 15 of them exceeded the manufacturer’s figures by at least 15% (CA 1995b).
The CA has found consistently since 1989 that their test figures are 8% higher on average than those
quoted by the manufacturers and that there are wide variations in the consumption of identical models.

With the LEEP data, the in-use/CA test ratios for new
appliances show a degree of variability but in general have a
value of less than one, ranging between 0.68 and 0.82 with an
average of 0.76 (Figure 5.2 and Table F.3). The average has
been increased by 8% to allow for the discrepancy between the
CA and manufacturers’ test figures found in other work. This
gives a value of 0.82 for the ratio of in-use to test
consumption (as shown on the Energy Label) when considering
potential savings. This figure may only be valid for low-
income households as they tend to have lower indoor
temperatures in winter which would lead to lower consumption
(Billsavers’ monitoring of middle-income households will
provide more information on this). However, the new fridge-
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freezers that had previously been tested by CA were using only
82% of the electricity in the home and this is supported by
the 81% found for the identical refrigerators.  Nevertheless,
test consumption is still believed to be representative of
actual consumption as an average over the lifetime of the
appliance and across all income groups.
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Figure 5.2 Test and in-use consumption for the ex-CA replacement fridge-freezers
(Note: each diamond represents one machine)
Source: Billsavers data, CA

The actual savings realised from replacing an old appliance with a new, more efficient one are therefore
greater than would be predicted from using the test data. For example, replacing an old fridge-freezer
using 700 kWh pa in the house with a new one with a test consumption of 400 kWh pa indicates a saving
of 300 kWh pa. However, in-use consumption will be closer to 330 kWh pa (82% of 400), a saving of 370
kWh pa. These are conservative figures because of uncertainty about the relationship between CA test
results and manufacturer’s data.

The lower consumption in use than under test conditions has important implications for any replacement
decisions. If, as is the case with Billsavers, a decision to intervene is to be based on measured data, the
performance of the old appliances will generally be compared to the test consumption of a possible new
replacement, because that is all that is available through published data. The energy savings could
therefore be underestimated by a substantial margin.

5.7  REPLACE OR REPAIR?

It is clear from this study that many cold appliances in low-income households are failing to perform
adequately before the end of their expected lifetime. If a large number of relatively new appliances are to
be classed as inefficient due to minor faults which could be easily repaired, such as door seals and
controls, then it is questionable whether replacement is the most appropriate course of action. Evidence
from the LEEP households suggests that faulty appliances use around 60 kWh pa more electricity on
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average than those which have no obvious faults (Table 5.6). Assuming repairs saved all of this energy, it
amounts to a cost saving of £5 per year. Whether the repair will have an attractive payback time will
depend very much on the nature of the fault. A broken thermostat causing continuous running could
possibly be replaced for about £15, including labour, and produce a short payback, whereas replacing a
door seal for £30 may be uneconomic.

The relative costs and benefits of repairing an appliance are not well understood in comparison with
alternative methods of getting new equipment into the home. Such schemes also rely upon manufacturers
guaranteeing availability of spare parts. At present, AMDEA recommend that manufacturers supply spare
parts for only eight years after a model is discontinued (Cooper 1994). In some cases repair is also
becoming more difficult, as seals are integrated into the door and not easily replaced. A further
complication will arise in future where the repair involves the refrigerant used. With the phasing out of
CFCs and the gradual replacement of HCFCs, these refrigerants are going to be difficult to obtain and
appliance replacement may be the only answer.

There may, though, be other reasons for repairing appliances. While the majority of the environmental
impact of appliances comes from their use, there are also significant impacts from resource extraction,
manufacturing and disposal. Product durability is an important issue which has been raised elsewhere (eg
Hinnells 1995). The repair of appliances reduces resource throughput in the economy, fosters local skilled
work, may be an important aspect of training programmes and acts an antidote to the “throwaway
mentality”, and thus may be important for reasons other than energy saving. Many people resent
discarding appliances which are ‘working’, even though there may be sound economic reasons for doing
so.

4.18 5.8  IDENTIFYING INEFFICIENT APPLIANCES
The problem remains as to how to identify inefficient appliances and encourage their replacement. An in-
the-home inspection system could be carried out in conjunction with visits by service providers for low-
income households such as housing associations and Network Installers with HEES. This would enable the
identification of faulty but repairable appliances and perhaps distinguish them from those which are known
from experience to be inefficient in their design, and allow a decision as to whether repair or replacement
is the most appropriate course of action. As Table 5.2 shows, the Billsavers survey found 52% of cold
appliances in low-income households to be faulty but working and others were overconsuming or had
undetected faults. Unfortunately, an appliance may look physically sound but a problem such as a broken
thermostat or worn compressor may result in excessive energy consumption. The only way to detect such
a fault is through monitoring which can be an expensive and time-consuming task. It is therefore
necessary to devise a simplified procedure to identify high consuming,  inefficient appliances in the home,
so that they can be replaced.

In addition, it is important to remove inefficient machines from the second-hand stock before they are
placed in a new home. A number of charitable organisations in the UK collect second-hand appliances and
train people to repair them. These are then sold on to low-income households for a nominal price, providing
a valuable service. Some of these appliances are inherently inefficient - they have been from the day of
manufacture - and it is essential to identify and discard these appliances. This will be achieved most easily
when a database of inefficient appliances can be compiled.

The high percentage of second-hand appliances which were faulty in the Billsavers households indicates
that stricter controls are needed to ensure shops only sell second-hand appliances that are in a good state
of repair (the existing regulations are mainly concerned with safety). A careful balance is required to
ensure that any subsequent price increases are offset by lower running costs. Many second-hand
appliances, however, are not obtained through dealers but through local ‘networks’ which would bypass
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such a system. Preventing the sale of poor quality second-hand machines would provide a great service to
low-income households, as long as it could be achieved without major price increases.

4.19 5.9  FINANCING REPLACEMENT OR REPAIR
There is little point in identifying inefficient appliances in low-income households if there is no means of
financing their replacement with more efficient models. For those who buy a new appliance, changing the
purchasing decision may only require education or a label to encourage the purchase of an efficient, new
machine. As efficient appliances can be bought inexpensively, no financial incentive to change is required,
merely information, particularly on the benefits of lower running costs. As explained in Chapters 3 and 4,
the retail staff in most stores are poorly equipped to give this advice and low-income households may
focus primarily on the first cost, the purchase price. Rebates on efficient equipment, whilst not strictly
necessary, would confirm the importance of energy efficiency and encourage debate about the benefits of
reduced consumption.

Different policies are required for the 50% of low-income households who normally obtain their appliances
second-hand (Figure 5.1). They may never go into electrical retailers to look at new appliances and would
not be aware of financial incentives such as rebates or interest-free credit. In addition, these are of little
benefit to those with no capital or unable to obtain credit through the usual channels. If they can be enticed
into a shop selling new equipment, there is still the problem of how to finance efficient appliances for the
majority of low-income households who can, at the moment, only afford to buy second-hand. They have a
limited amount of cash and so would need a large subsidy of perhaps 60-100% of the price, if they are to
be able to buy a new appliance. Alternatively, a loan would have to be paid back through the lower running
costs, to provide them with a ‘no extra cost’ solution.

The third group of low-income households have no intention of replacing an old inefficient appliance that is
still working, even though they may know that it is faulty. For them, the main concern is to avoid any
capital outlay and to keep the cold appliance operating for as long as possible. For this group, there is a
need to develop schemes that enable repairs to be undertaken in the home for free, or for replacements to
be provided, again at low or nil cost. Replacement of inefficient appliances could be organised through a
new scheme run by agencies such as Housing Associations. This would arrange finance for low-income
households from funding sources at very low interest rates, but there are no national schemes providing
this assistance at the moment.

4.19.1 

4.19.2 5.9.1 The Social Fund
Claimants of Income Support are able, in limited circumstances, to claim from the Social Fund for
exceptional items. A recent report for the Children’s Society has outlined the limitations of the Social Fund
in assisting those on low-incomes to purchase new appliances (Bennett 1996). Refrigeration appliances
have never fallen within the scope of assistance from the Social Fund: the guidance notes prioritises
‘essential items’, which are defined as including cookers, but not a refrigerator, unless no other
satisfactory food storage arrangements are available.

Where grants or loans have been made in the past, they have been for amounts which usually only allow
the purchase of a second-hand appliance. This may be because the claimant wants to keep a loan as small
as possible, and with grants may reflect the cash limits on the Social Fund. In both cases, the result of
purchasing second-hand is high running costs for the householder and a shorter cycle before another new
machine is needed and, possibly, another claim on the Social Fund. Bennett (op cit) called for the list to be
‘updated to include other items, such as refrigerators and washing machines, which conform with current
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standards and expectations, and to allow for new rather than second-hand electrical equipment for safety
reasons’ (Bennett 1996).

The nature of the Social Fund makes it unsuitable for a programme of replacement as it is intended
primarily for emergency purchases, but it should be expanded to include refrigeration appliances and
ensure the purchase of efficient models whether through grants or loans. As even normal Social Fund loan
repayments can cause considerable hardship (Bennett 1996), it is essential that any loans made are for the
most efficient appliances to minimise the running costs and allow the saving - compared to running an
inefficient second-hand appliance - to fund the repayments. The Benefits Agency could arrange for a
limited range of inexpensive, but efficient appliances to be made available for claimants at special
warehouses or showrooms.

4.19.3 5.9.2 Energy Efficiency Standards of Performance (EESOP) and Public Electricity
Suppliers (PES)
As explained in Chapter 1, the EESOP scheme is being implemented by the 14 PES in GB during 1994-98,
with an original budget of £25 million for appliance schemes. The failure to implement a national scheme
has meant that less is expected to be spent on appliances in this first tranche. A second stage is being
considered by the Regulator, to cover the period 1998-2000.

Two pilot EESOP schemes for cold appliances are being implemented in Scotland. Scottish Hydro-Electric
are providing rebates of £70, £50 and £35 respectively on A, B and C cold appliances in selected West
Coast areas from October 1996. The old machine has to be handed in and 700 rebates were obtained in
the first two months. This scheme is not targeted on low-income households and it is not known how many
received the rebate. The second scheme, implemented by Scottish Power, targets poorer and pensioner
families and involves replacing 500 inefficient 2-star refrigerators, through LEEP and their Billsavers
project. A parallel scheme, implemented by London Electricity, is running in the London boroughs of
Bromley, and Kensington and Chelsea. Contact is being made with householders via networks such as
Housing Associations, wardens of sheltered accommodation blocks, front line staff such as home helps,
organisations such as Care and Repair, and local voluntary initiatives.  The project aims to replace 500
fridges and is being managed by ECSC (Energy Conservation & Solar Centre).

4.20 5.10  CONCLUSIONS
There are 8 million low-income households on a means-tested benefit in the UK and suffering from fuel
poverty (Boardman 1994 p107). If the circumstances of the 100 claimant families from Edinburgh
analysed in this chapter are typical of the poor in Britain, then many low-income households suffer a
substantial penalty through owning old and faulty cold appliances. This adds a new dimension to
discussions on fuel poverty, though the underlying reason is the same: with both housing and appliances,
the poor have to incur high running costs because of their inability to obtain capital to invest in more
efficient equipment. The difference between housing and cold appliances is also important. Because of the
expense of heating, many low-income families are unable to afford adequate warmth and are not
consuming sufficient energy. With a cold appliance, however, the machine is undoubtedly switched on and
is consuming the extra electricity, as well as, potentially, not storing food safely.

There are significant energy and cost savings for these households if they could obtain more efficient
appliances and these savings would reduce actual electricity consumption and consequently carbon dioxide
emissions. In this case, the link between environmental benefits and helping overcome fuel poverty are
more direct than with heating and insulation improvements. The difficulty, however, is in financing the
replacement. The potential savings are generally not sufficient to provide the required payback period at
normal retail prices. Access to discounted appliances and grants or low interest loans will be necessary to
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make such schemes work. Repairing faulty appliances will probably not result in cost-effective savings on
average, although it may be justified for other reasons such as training and employment, and reducing
resource use.

The main findings are:

• the age profile of refrigeration appliances in low-income households is older than for higher income
groups; each extra 5 years of age adds approximately 50 kWh to consumption by fridge-freezers and
freezers, supporting DECADE historical estimates in Chapter 1;

 
• a high percentage of low-income households obtain their appliances second-hand; over 50% compared

to less than 20% for higher-income groups. A second-hand appliance is more than twice as likely as a
new appliance to be faulty;

 
• the condition of appliances is much worse in low-income households than in higher income households.

More than 50% of appliances in use in low-income households are visibly faulty in some way which
could affect energy performance (in addition, through careful monitoring, a further 15% were found to
be consuming excessive amounts of electricity), compared to only 9% for higher income groups. This is
largely due to the high proportion of second-hand appliances, but also because of a reluctance by
householders to incur repair costs;

 
• faulty appliances were found to be using on average 40-80 kWh per year more than non-faulty

appliances. The existence of faults can be as significant in determining energy consumption as the age
of the appliance. Hence the age of the appliance is not a good criterion for replacement projects;

 
• about half of low-income households suffer the double penalty of old appliances that are also faulty,

equivalent to an extra running cost of at least 100 kWh pa (£8); a burden not carried by higher income
households owning a similar appliance;

 
• improving the quality of equipment sold second-hand would provide immediate benefits to low-income

households, provided the increase in purchase price is minimal;
 
• the inefficiency of the present stock of appliances in low-income homes causes concern: some needed

to be replaced before they were 5 years old, though the average lifetime is supposed to be 16 years.
These young machines were consuming 1200 kWh pa, over 200 kWh more than any other machine on
the market in 1996;

 
• avoiding the purchase of inefficient new machines is as important as replacing faulty equipment in the

home and indicates the need for information programmes on the effect of high running costs.
Otherwise, interventions will be required to replace machines that have only just been purchased;

 
• there is a likelihood that many appliances in low-income households may not be maintaining the correct

temperature for safe food storage. Three of the nine machines tested by the Consumers’ Association,
and an unknown proportion of other appliances, were incapable of providing the correct temperature
for the safe storage of food: above 5°C and bacteria in food multiply rapidly and can be a cause of food
poisoning;

• the electricity consumption of eight new fridge-freezers in use in low-income households in use is on
average about 82% of the Energy Label consumption. Eleven identical new refrigerators had a
consumption in use of 81% of Energy Label consumption. These limited samples provide the first
comparison of test with actual consumption and, thus, an indicator for estimating potential energy
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savings in low-income homes. Replacement schemes for low-income households should not be based
on the comparison of consumption in use with that under test conditions: all comparisons should be of
test with test, actual with actual. Otherwise cost-effective opportunities will appear to fail;

• There were insufficient refrigerators in the sample to draw conclusions on the benefits of replacing
them. With standard refrigerators these could have been more cost-effective as the price is lower, but
the savings do not decline in proportion; there are less opportunities for savings with the more
expensive larder refrigerators (Chapter 2).

Low-income households have special problems: they are more likely to purchase second-hand equipment,
which may be in a poor condition, and are more likely to own an old appliance which is inefficient. Low-
income households are doubly burdened with both higher running costs and a lack of capital to enable the
purchase of a new, more efficient appliance, or even to repair their present machine. They therefore need
to be ‘targeted’ if the aim is to remove the least efficient appliances from the stock, at the same time as
reducing the financial burden of higher running costs for the poorest households. None of the existing
mechanisms - Social Fund and EESOPs - clearly provide the answers.

There are 8 million households suffering from fuel poverty and, on average, they own 1.2 cold appliances.
If 65% of these are faulty, there are 6.2 million inefficient cold appliances in low-income homes,
overconsuming electricity in the UK. There would be substantial environmental benefits from improving
the quality of these machines, as well as providing another route to reducing fuel poverty.
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CHAPTER 6:  MINIMUM EFFICIENCY STANDARDS AND FUTURE POLICIES

4.21 INTRODUCTION
The European Commission has issued a directive (96/57/EC) that defines the maximum amount of electricity a cold
appliance can consume after 3 September 1999. The standards have been set such that average savings of 15%
should be achieved compared to the 1992 average for each cold appliance type. The work done by GEA (1993)
provided the basis for the minimum standards. The standards will allow appliances labelled as A - C to survive, whilst
those in categories D - G must be removed from the market in their existing form. The exception to this is chest
freezers, where appliances will be allowed in A - E categories. The purpose of this chapter is to consider the impacts
of this directive on energy consumption and on costs, together with the Commission’s aim to redefine the Energy
Label categories at the same time. A further policy consideration is whether to introduce a second and subsequent
rounds of efficiency standards, and this is also assessed.

4.22 ANALYSIS OF ENERGY SAVINGS
In order to estimate the expected energy savings from the introduction of minimum standards the DECADE model will
be used. The basecase projection in the DECADE second year report (known as DECADE Run 2) has been updated
and replaced by a ‘sales-weighted technical trend’ for two reasons. Firstly, DECADE Run 2 included the assumed
impact of labels and standards: this analysis aims to separate out the effect of minimum standards on UK energy
consumption. Secondly, better information about energy consumption is now available from the GfK data, and the
sales-weighted technical trend has been developed based on these data. The GfK GB data are assumed to be
representative of the UK.

There are several ways in which standards could affect product redesign, and therefore several ways to calculate the
effects of standards. The two most likely outcomes are:

1. replacement models only just meet the standard (in which case there is a ‘bunching’ of models just above the
standards line). This gives the most conservative estimate of the savings from standards; or,

2. manufacturers produce models at close to the average of the new market (thus there is no bunching of models
just above the standard line). This latter method estimates a higher level of saving than the former.

 
 In addition to this,
 
3. the effect of standards may be to bring forward improvements in efficiency, and once standards have been met,

there may be a period of stagnation before the underlying rate of technical change is resumed. This is the
pessimistic analysis of the effect of standards; or,

4. the effect of standards may be to bring about a one-off additional improvement, after which the underlying rate
of change is resumed immediately - the more optimistic assessment of manufacturers’ behaviour. This is deemed
to be more likely where the pressure on energy efficiency will continue, for instance through the revamping of
the Energy Label.

Manufacturers’ reactions to standards are uncertain, and a Best and Worst Case analysis of the effects of standards
has been performed:

• the Worst Case where manufacturers redesign products to just meet standards, and then technical development
stagnates until the underlying rate of technical change is resumed (1 and 3),

• and a Best Case, where models are redesigned at the average of remaining models and the change is a one-off
change, with underlying rate of change resuming immediately (2 and 4).

If a model displaced by standards is to be replaced by a significantly more efficient model than is required by
standards there must be a commercial reason for this. It is important to note that the Commission is already working
on a revised Energy Label to be introduced in January 2000. Thus an appliance which was a C, would become a G or
an F. There is therefore an incentive for continuous improvement, but this effect cannot be easily separated from the
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effects of the standards. The combination of standards and a revised label may encourage a tendency towards the
Best Case.

4.22.1 Progress towards minimum standards
The market is a dynamic place, and with some unknown combination of underlying improvements in efficiency, the
completion of CFC phase-out, the introduction of labelling, and the agreement of mandatory standards, appliances
are becoming more energy efficient (Table 2.2). Efficiency improvements are believed to be occurring more rapidly in
the cold appliance sector than in other appliance groups.

As would be expected from the data presented in Chapter 2, good progress is being made to improve energy
efficiency in refrigerators and compliance should be relatively undemanding. Fridge-freezers have some way to go
since a mere 36% currently comply. The market where change will need to be most dramatic is in upright and chest
freezers. Likely compliance in upright freezers is the most difficult, because of the increased market penetration of
frost-free appliances, and the standard may well delay or prevent the further penetration of frost-free into the upright
freezer market.

Analysis of GfK sales data shows that half of the models recorded in the dataset survive for about 2 years, and only
a quarter survive for three years. A change in a model may be little more than a cosmetic change to door handles or
visual appearance. On the other hand, the whole range of models of all manufacturers has had to be fundamentally
redesigned given the rapid changes in insulation and refrigerant in recent years demanded first by the replacement of
CFCs with HFC and HCFC, and now with a third technology, hydrocarbons. The switch to hydrocarbons is likely to
coincide with the introduction of efficiency standards. In other words, all models will have to be redesigned in any
case, and the burden of redesign from standards is not significantly greater than from normal competitive or other
legislative pressures.

4.22.2 Fridge-freezers
The historic annual energy consumption of the average new fridge-freezer is projected forward with different
assumptions in Figure 6.1. The increasing sales of frost-free appliances were not identified for DECADE Run 2 and,
as a consequence, current consumption was underestimated. The datasets used in DECADE Run 2 (ZVEI, Swiss
data, Nordnorm data) have been reinterpreted with the GB sales data from GfK. The sales-weighted technical trend is
a line through the best estimate of consumption in 1970 and GfK data. The GfK data used are for the years 1989-96
inclusive. As described in Chapter 2 and portrayed in Appendix B, some of these early data are of limited coverage
and may be biased in favour of the most efficient appliances. The trends shown are therefore the best estimates.
Extended into the future, the sales-weighted technical trend serves as a projection of what may happen without any
further policy intervention such as standards. The savings for fridge-freezers are relatively substantial because of the
large number of frost-free models which require redesign. Also shown are the savings from standards under a Worst
Case scenario and a Best Case scenario as described above. These demonstrate the importance of combining policies
to ensure the savings are maintained over time.
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Figure 6.1 Average annual electricity consumption of new fridge-freezers

4.22.3 Refrigerators
GfK sales-weighted data have done little to alter DECADE Run 2 projections (Figure 6.2). Some of the decline in
consumption is due to improving efficiency and some to declining sales of standard refrigerators as larder
refrigerators become more popular. The DECADE Run 2 had assumed saturation in terms of the switch to larder
refrigerators and in terms of efficiency improvements. The sales-weighted technical trend, Best and Worst Case
standards lines make similar assumptions.

Most refrigerators already meet the forthcoming minimum efficiency standards, such that the sales-weighted
technical trend is identical to the Worst Case line.  Therefore, electricity savings due to the introduction of minimum
standards could be zero, but in practice this is unlikely.
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Figure 6.2  Average annual electricity consumption of new refrigerators

4.22.4 Upright freezers
DECADE Run 2 historical projections have been revised down (Figure 6.3) in the light of both GfK data and
Electricity Association data. Electricity Association measured stock consumption (all appliances in houses) at 780
kWh in 1982, which is consistent with the rate of change shown in the GfK data for new appliances.

It is not possible simply to project these data forwards. The reduction in consumption may be saturating, in particular
because of increased ownership of larger and of frost-free upright freezers. Both the latter trends are assumed to be
unaffected by standards and labels, and a similar rate of change is assumed for each scenario after 1999. With the
Worst Case assumptions, no additional savings are made from standards.
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Figure 6.3 Average annual electricity consumption of new upright freezers

4.22.5 Chest Freezers
The DECADE Run 2 basecase has again been revised down as a result of Electricity Association and GfK sales-
weighted data (Figure 6.4). Some of the decline in consumption, especially during the 1980s, was due to a stark
reduction in the average size of chest freezers which must level off at some point. Minimal savings can be expected
under Worst Case assumptions.
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Figure 6.4  Average annual electricity consumption of new chest freezers

4.23 TOTAL PROJECTED SAVINGS FROM STANDARDS
Each scenario was put through a stock model developed for the DECADE year 2 report, which includes household
numbers, sales and ownership, in order to calculate total energy use due to cold appliances under each scenario
(Figure 6.5).

The original DECADE Run 2 scenario underestimated the electricity consumption of fridge-freezers, but
overestimated the consumption in freezers. The net effect on estimates of historical consumption is small. The sales-
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weighted technical trend is a projection of what would have happened to consumption had standards not been
introduced, whereas DECADE Run 2 included the effects of standards. However, the original Run 2 underestimated
the effects of standards, in particular because of the substantial redesign required for frost-free appliances.

The saving from standards is the area between the sales-weighted technical trend and the Worst or Best Case line. In
practice, savings will be between the two scenarios and, given the expected introduction of a second round of labels,
will tend towards the Best Case.

Under Best Case conditions, savings are about an extra 1% of cold appliance electricity consumption each year,
totalling 18% of the expected consumption (sales-weighted technical trend projection) by 2020, and equivalent to 3
TWh in that year. Under Worst Case conditions, standards save 4% at most of the expected consumption in 2010,
declining to 2% in 2020.

Even under Best Case conditions, minimum standards, effective as they are at lowering energy consumption, will
only access 23% of the total energy savings which could be achieved by 2020 under the DECADE Year 2 ETP
scenario, and a second and even a third round of efficiency standards remain an important option.
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Figure 6.5  Projections of UK cold appliance electricity consumption

A more detailed view of the percentage electricity savings which can be expected from each
cold appliance type under Best Case and Worst Case conditions is provided in Table 6.1.  The
actual energy savings expected from each group under Best Case conditions are shown in
Figure 6.6. Under Best Case conditions, 70% of the savings in energy consumption brought
about by minimum standards will come from fridge-freezers. These appliances represent about
40% of all sales of cold appliances. Inefficient frost-free fridge-freezers will require major
redesigning as all but four models currently on the market do not meet the 1999 standards. The
next most significant savings are expected from upright freezers (again, partly because of the
displacing of frost-free), followed by refrigerators and chest freezers. The retention of these
savings into the future will depend upon the revisions to the EU Energy Label and continuing
policy support for energy efficiency. Under Worst Case conditions the only significant savings
are from fridge-freezers.

Table 6. 1  Percentage electricity savings compared with expected consumption, 2000-2020

Appliance type Scenario 2000 2005 2010 2015 2020
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Fridge-freezer Best Case 4 10 16 20 22
Worst Case 3 6 7 6 4

Refrigerator Best Case 3 8 11 12 12
Worst Case 0 0 0 0 0

Upright freezer Best Case 3 8 11 13 14
Worst Case 0 0 0 0 0

Chest freezer Best Case 2 5 8 10 11
Worst Case 1 1 1 0 0

All appliances Best Case 3 9 14 17 18
Worst Case 2 3 4 4 2
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Figure 6.6 Energy savings from minimum standards under Best Case conditions

The saving in the UK under the Best Case is marginally greater than the 15% that was expected across Europe for
several reasons. Firstly, the high penetration of frost-free on the UK market (28% by Q4 96 rather than 5-10% across
the EU), and secondly, some categories of appliance are on average less efficient than in other EU countries (for
example, the predominance of small, cheap and inefficient chest freezers in the UK).

These projections depend on the correctness of the underlying assumptions. In particular:

• the assumption that for most of the appliances the percentage of models and the percentage of sales that survive
standards do not differ by more than a few percent. Chest freezers are the clear exception to this because of the
disproportionate number of sales in category G of the Label (see Chapter 2); with this type of appliance, the actual
saving may be more than projected here. However, the total saving from chest freezers is relatively small, and thus
any variation in the total will be small;

• GfK data are assumed to represent the entire cold appliance market in the UK. However, in practice the dataset
has some weaknesses. Data are only analysed for branded models and not for around one-third of models which
are unbranded. Own brand models are about 5% less efficient than branded models (Figure 2.1) and therefore the
energy saved across the entire market by the introduction of minimum standards may be greater than predicted
above;

• savings from standards depend crucially on 100% compliance with the 1999 efficiency standards. One way of
gaining an extra allowance under the directive as it was passed is to alter the climate class of a model from normal
to subtropical or tropical. This gives an extra allowance of between 5-25% for the former, and 10-35% for the latter,
dependent on star rating of the compartment. UK models may in theory choose to comply with the directive by
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changing climate class and not by improving efficiency. This analysis assumes that models do not change climate
class and comply by improvements in efficiency.

4.23.1 THE COSTS OF STANDARDS

4.23.2 Life cycle cost
Manufacturers have expressed concern that the effects of standards will increase purchase price to consumers.
However, running costs amount to a significant percentage of the total cost of using and owning an appliance, and
this is not clear to consumers. For example, assuming a 15 year appliance life and 8% discount rate, 1996 GB data
show:
• For larder refrigerators, running cost varies from £60 to £180 discounted over the life cycle, and purchase price

varies from £140 to £460. The running cost therefore accounts for around a third of the life cycle cost.
• For conventional fridge-freezers, running cost varies from £300 to £450 discounted over the life cycle, and

purchase price varies from £230 to £550. The running cost therefore accounts for over 50% of the life cycle cost.

The following sections discuss whether there will be any increase in purchase price and, taking into account reduced
running costs, what the net effect is on life cycle cost.

4.23.3 Additional costs associated with efficiency
Is there likely to be any increase in purchase price to the consumer from minimum standards in September 1999?

There are two ways of estimating the increase in purchase price associated with improvements in efficiency. The first
is an engineering-based calculation - which is how the Group for Efficient Appliances (GEA 1993) analysed the effect
of standards - and this was used as the political justification for EU standards in the first place. Engineering estimates
take a typical product and examine the additional costs of improving its energy efficiency in operation. These include
fixed costs such as additional tooling, and variable costs such as extra electronics, plastic or foam. This estimate is
then multiplied by a fixed percentage for the manufacturer, distributor and retailer, assumed to be representative of
mark-ups in the industry.

The second method is an analysis of price and efficiency from the current market. The GfK data allows the
examination of price and efficiency on the current market through a study of the determinants of price, including size,
brand, efficiency and other elements. Some models on the current market may well include some of the additional
design improvements examined in an engineering analysis (GEA 1993). In theory, these two approaches are equally
valid (although completely different) ways of assessing any additional cost of efficiency. However, in 1992, when the
original engineering analysis for efficiency standards was performed by GEA, the necessary data for a commercial
analysis were not available.

Several factors can explain price variation much more strongly than energy efficiency:

• taking the conventional fridge-freezer market as a whole, there is some relationship between price and size (R2 =
0.45). The relationship is better for some brands than others, and brands vary between R2 values of 0.14 and 0.79;

• there is some relationship between brand and price. Brands from German and Swedish parent companies (though
not necessarily manufactured in those countries) generally retail at a higher price than UK and Italian brands. The
effect of switching from a UK to a German brand, given the same adjusted volume (of 300 litres, for example),
implies a 60% price increase from £250-400;

• high value products may well also be larger, they may use hydrocarbon refrigeration technology (rather than HFC
134a) and to some extent they have higher efficiency;

• high value products may also be Fs and Gs, where the value lies in features such as colour or size or American
styling, which have little relationship to energy efficiency;

• in any case, the middle of the market (both in terms of features and efficiency) is cheaper, arguably, not because
of lower efficiency but because this is an area of intense competition on price, with high volume and low margins,
which has little to do with efficiency.

Engineering and commercial analyses for conventional fridge-freezers and larder refrigerators are presented in Figures
6.7 and 6.8. The engineering analysis data (the smooth curves) are taken from the GEA (1993) and apply to the
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average EU model. The raw data points are GB models offered on the market in 1996, through which an average has
been drawn. There are several overall conclusions:

• engineering estimates may have over-estimated the cost of products actually available on the GB market, though
this may be distorted by changes in price over time and variation in exchange rates;

• engineering estimates are based on an indicative model, and have not, by definition, taken into account the large
variation on the market;

• the engineering analysis assumes, as its starting point, that there is a positive relationship between increased
efficiency and additional engineering costs, and further, that these costs are passed on to the consumer in
increased purchase price;

• analysis of the GB market shows no evidence of a relationship between efficiency and purchase price.
Improvements in efficiency could be available at little or no cost to the consumer;

• these examples demonstrate the problems of converting between the costs to the manufacturer and the
subsequent price to the consumer, particularly in a highly competitive market where the technology changes
frequently.

There are several ways of looking at the relationship between price and efficiency. Chapter 2 analysed price and
efficiency index data for all models on the market and showed, using regression analysis, that there was no
correlation. Taking average price and average efficiency for each label category gives the appearance of a
relationship for some markets (eg conventional fridge-freezers, Figure 6.7) since, in moving from an F to a B, average
price per litre increases by around 20%. However, in the larder market (Figure 6.8), on moving from a G to an A there
is, if anything, a decrease in price per litre.
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Figure 6.7 Efficiency index and purchase price for conventional fridge-freezers
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Figure 6.8 Efficiency index and purchase price for larder refrigerators

One key difference between the conventional fridge-freezer and larder refrigerator markets is that in fridge-freezers the
range of prices is, for the most part, both very low and very narrow (between £0.8 and £1.20 per litre compared to £1-
£3 per litre for larder refrigerators). The implication is that competition in the fridge-freezer market is focused much
more heavily on price, with little room for competition on features or brand. The apparent additional cost of B rated
fridge-freezers is not, therefore, due to their efficiency: it is because they are relatively high value brand names such
as Bosch or Zanussi: the cheaper brand-names are not represented in this market. The cost of more efficient
appliances is not a function of their efficiency, but due to a lack of competition.

Chest freezers, upright freezers and one and two star refrigerators all follow the same pattern as larder refrigerators:
there is a wide spread of price per litre. Frost-free fridge-freezers are similar to fridge-freezers and have a narrow
spread of price per litre.

4.23.4 Changes in price with time
The above analysis provides a snapshot on the current market, but what is the relationship between price and
efficiency with time? Might the introduction of efficiency standards cause a general price rise? Table 2.3 showed that
there has been a real price increase in larder refrigerators in 1995-96, but on other products there is severe pressure on
price. However, the pressure on price cannot be explained by changes in energy consumption, but by other factors in
the market, including the number of models available, brand, demand and so forth.

Evidence from the USA confirms that there is little or no price increase with efficiency improvements. Greening et al
(1996) analysed two rounds of refrigerator standards in the USA using a dataset from retailers representing 2-3% of
refrigerator sales, and actual street prices before and after standards. The 1989 standards required a 10%
improvement, and 1993 required a 30% improvement. As a result of the standards, average annual energy
consumption in new refrigerators dropped from 974 kWh/year in 1987 to 653 kWh/year in 1994. Prices increased by
between 1.4 and 1.5 percent per year from 1987/88 through 1993 and, when increases in size are accounted for, the
average annual increase was 1.25%. In general, the units meeting the 1990 standard levels had either a similar or
improved level of features, as manufacturers took the redesign opportunity to update their product range. These
results are consistent with a previously observed annual increase in current refrigerator prices of 1.1% between 1948
and 1983. This is an important conclusion, since analysis prior to standards (DoE 1989) had predicted that there was
likely to be a cost penalty for improved efficiency. However, Greening also found a doubling of capital investment
over the period since 1989 and a decrease of 1/3 in labour costs over that time. In other words, manufacturers may
have found efficiency improvements in production (less labour, different materials) while improving energy efficiency
improvements in products. Since the actual costs to manufacturers are not publicly available, Greening was unable to
ascertain the extent to which individual manufacturers were able to recover their costs, or whether their profits
suffered (Greening personal communication).

In conclusion therefore, for the cold appliances, which represent 30% of the economic potential for energy saving
from domestic lights and appliances in the UK, engineering analyses assume an increase in price for efficiency.
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Commercial analysis, however, finds that, both for the current market and for changes over time, there is no evidence
to suggest that additional efficiency will increase retail price, and strong evidence that price is determined by many
things other than efficiency.

4.24 CONCLUSIONS
This chapter has presented a much fuller picture of the effects of efficiency standards in the UK than has previously
been possible. In particular, the data on model performance and market share have been combined with several sets
of assumptions to show that the effect of standards is not totally predictable, but depends on how manufacturers
respond. This in turn depends on the maintenance of additional incentives for efficiency, such as a revised labelling
scheme. In addition, it shows that an engineering analysis does not necessarily identify the true costs associated
with accessing additional efficiency improvements. Particularly important conclusions of this chapter are:

• the introduction of minimum efficiency standards has been discussed since 1992 and the EU Directive was
passed in 1996. Manufacturers have been improving products in anticipation of the coming standards and will
continue to do so right up to September 1999;

• further energy savings in the UK will be 18% under Best Case conditions, and as low as 2-4% under Worst Case
conditions, compared to the sales-weighted technical trend. Additional pressure to improve efficiency, such as
revisions to the Energy Label in 2000, and discussions on a further round of standards under Article 8 of
Directive 96/57/EC, are essential to promote Best rather than Worst Case conditions;

• even under Best Case conditions, minimum standards, effective as they are at lowering energy consumption, will
only access 23% of the total energy savings which could be achieved by 2020 under the DECADE Year 2 ETP
scenario and a second and even a third round of efficiency standards remain an important option;

• there is no evidence of a relationship in the GB market between price and efficiency. Price is better explained by
brand (country of origin), size, refrigerant system, features, and is likely to be affected by economies of scale,
with high volume, low mark-up products being in the middle of the range;

• the imposition of energy efficiency standards is not therefore expected to increase costs to consumers: indeed,
the additional costs may be close to zero. There is good reason to believe (from historical UK data, which shows
improvements in efficiency with falling prices (Chapter 2), and from US data on implementation of standards) that
there will be continued downwards pressure on sales price alongside the introduction of efficiency standards;

• one of the important elements of cost is the timetable for manufacturers. The DECADE database of sales show
that half of all models disappear from the market within 2 years of first being introduced, and 75% within three
years. The directive has been under negotiation since 1993, was not agreed until 1996, and will not be
implemented until 1999. The directive does not impose a faster rate of redesign than manufacturers normally
undertake, and, in any case, substantial redesign is required to phase out HFCs and HCFCs and bring in
hydrocarbon refrigerants and blowing agents. This step actually has positive benefits for energy efficiency (Tait,
personal communication). There is no additional burden expected on manufacturers;

• given the expected energy savings, and given that not all models may comply, monitoring of compliance is
crucial.
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CHAPTER 7:  EXTENT OF TRANSFORMATION

7.1 PARTIAL TRANSFORMATION

This study has been undertaken to analyse the impacts of the introduction of the EU Energy Label for cold
appliances and the adoption of the directive on mandatory minimum standards for 1999. The two major
elements required to improve the energy efficiency of cold appliances on the market are now in place, and
their effect on consumers, retailers, manufacturers and total electricity demand has been assessed. The
current report represents the first study of the conscious attempt to transform a major UK market into a
more energy efficient one.

The following five policy options are highly relevant to any market transformation strategy:
• Energy Labels,
• minimum standards,
• education,
• rebates and
• technology procurement.
and these are discussed briefly below.

The effects of the EU Energy Label and minimum standards on the cold appliance market are
interdependent: neither policy could be effective without the other.  Energy Labels were introduced at the
beginning of January 1995 in the shadow of intensive debate over minimum standards.  The success of
minimum standards in delivering energy savings over the long term will depend on the continuing challenge
to manufacturers provided by revisions to the Energy Label, the first round of which will take place in
2000. Analysis of the benefits of policy is further complicated by the continuing phase-out of CFC and
HCFC refrigerants and, as a result, the manufacturers’ need to invest in redesigning their appliances.
Models on the market are becoming increasingly energy efficient due to a combination of policy and
normal technological change.

Education, aimed particularly at retail staff and consumers, is also a prerequisite for the successful
transformation of the cold market.  To date (ie during the first two years of Labels) there has been no
effective promotion of the EU Energy Label and no national programme to alert retailers to the importance
of energy efficiency for their customers. As a result, the only consumers to have responded to the Label
are those who have sufficient personal resources and motivation to judge for themselves whilst making a
purchase. An impressive 35 out of 100 consumers in Oxfordshire were found to make purchasing
decisions in this way, but the majority of consumers (for whom lower running costs would be important)
did not benefit from the information on the Label. The promotion of consumer and retailer education will
enhance the effect of the EU Energy Label.

The other policies that might be implemented to boost market transformation further are rebates and
technology procurement.  Rebates play a fairly limited role. Because there is no consistent relationship
between the price of an appliance and its energy efficiency, consumers can purchase an energy efficient
appliance relatively cheaply from the present range (on the other hand, if they are unlucky, they can buy
an inefficient appliance for a much higher price). There is therefore no need for rebates on new
appliances, unless the objective is to make them cheaper than other models or to increase consumer
awareness of energy efficiency in the short-term. The rebates offered by Scottish Hydro-Electric are
designed to reduce electricity demand in specific areas; in this way they help to limit localised overloading
of the electricity supply grid as well as encouraging energy efficient purchasing.
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Some financial strategies are necessary to enable low-income households to become more energy efficient
and to remove the most inefficient machines from the market (particularly from second-hand shops). The
pilot project being undertaken by Scottish Power and London Electricity aims specifically to remove
inefficient refrigerators from low-income homes. Targeting low-income groups means that the effects are
usually restricted to within a specified area, but such targeting is necessary to ensure that all income
groups can benefit. Otherwise there is a risk that the poorest households, those unable to buy new
machines, will suffer continuing deprivation and become less and less energy efficient in comparison to
more affluent households.

Technology procurement has not been examined in the current report as it is not part of existing UK
policies. In addition, procurement is only likely to be influential over the longer term, in bringing new
technologies (eg vacuum panels) onto the market. It is possible that these technologies will be developed
by manufacturers in order to meet future minimum standards, although sponsored purchasing may be
necessary to support this process.

The analyses contained in this report show that consumers are tending to purchase more energy efficient
cold appliances, and therefore that the UK market has been at least partially transformed. Energy Labels
have been introduced for all new models produced after 1 January 1995, providing the necessary
foundation for further policy developments, and minimum standards will ensure that the worst performing
machines are removed from sale by 1999. The mandatory nature of the minimum standards protects low-
income households by ensuring that all income sectors have access to more efficient equipment in 1999.
The potential of the Energy Label to benefit all groups in society is not being realised, however, mainly
because of a lack of retail support and consumer/retailer education.

4.25 7.2 THE EFFECTS OF LABELS ON PURCHASES

Analysis of the GfK database (Chapter 2) shows that since the introduction of the EU Energy Label:

• machines sold at the end of 1996 were consuming 4.4% less electricity than their counterparts sold at the
beginning of 1995: for each of the seven types of cold appliance, the average purchaser had a more efficient
machine;

• this benefit was offset by purchases of appliances that used more electricity, particularly frost-free machines.
Frost-free represented 10.6% of sales at the beginning of 1995 and 13.2% by the end of 1996. In the case of fridge-
freezers, this represents a move from a machine using on average 540 kWh pa to one using 770 kWh pa. The extra
consumption created by this change in purchasing patterns meant that the net effect of these two separate trends
was only a small decrease (less than 1%) in the amount of electricity consumed by the average appliance
purchased;

• on an annual basis, the extra service obtained by the 60,000 purchasers who changed to frost-free (and a similar
number who replaced their standard refrigerator with a larger machine) offset the improved efficiency of the
2,240,000 other machines bought. A substantial change by a few has almost negated the small benefits achieved
by the majority of purchasers.

• there has been no general increase in the price of more efficient models;

• there has been a definite shift towards more energy efficient appliances in some sectors (the characteristics of
some market sectors (eg chest freezers) decrease the likelihood of strong consumer response to the Energy
Label);

• the electricity consumption of an average refrigerator, chest freezer and upright freezer was lower in 1995, the year
of Label introduction, than would have been expected from historical trends. This is suggestive of a response to
the Energy Label.

It is disappointing not to see a strong trend to more efficient appliances in all market sectors. However, on balance,
the evidence suggests that the market has responded positively to Energy Labels. In addition, it is difficult to define
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what would constitute a successful impact of the EU Energy Label over the first two years. Information is lacking as
to whether all machines in showrooms are labelled, although even a small drop below complete compliance might
lessen the impact on sales.

Furthermore:

• Scottish Hydro-Electric achieved an improvement of 11% over one year in the energy efficiency of the average
machine stocked in their 55 showrooms through education of the retail staff and with enthusiastic management
support;

• the 35 consumers who responded positively to the Label in the Oxfordshire Consumer Response Survey
purchased machines that were on average 20% more efficient than those bought by other customers. A 20%
improvement by 35% of purchasers would result in a 7% drop in average energy consumption, as long as there
was no change in purchasing patterns (eg no increase in sales of frost-free);

The period over which the Label could be expected to have an effect is highly uncertain. The average household
owns 1.4 cold appliances which last an average of 16 years. Some of these are sold on to the second-hand market
earlier, so that most households purchase a cold appliance every 10 years. This means that it will take 10 years for all
households to have been exposed to (and to have had a chance to have been ‘influenced’ by) the Energy Label. If
manufacturers respond to the Label by increasing the proportion of energy efficient models in their range, the net
effect of the Energy Label over time will be a gradual but consistent increase in efficiency of the average appliance
sold, as each year a new cohort of purchasers can choose from a slightly more efficient selection of models. This
means that the Label will not occasion simply an immediate, one-off decrease in the energy consumed by the average
machine sold (as would happen in the case of minimum standards). Instead, consistent pressure will be exerted every
year.

5. 7.3 EDUCATION
Retail staff who are aware of the benefits of energy efficiency for consumers should have the potential to
at least double the effect of the Energy Label, in the absence of other purchasing trends. This would
require the support of senior management and a change in current policy on sales commission. The
promotion of energy efficiency by retailers could have some effect on the sales of frost-free appliances,
but this effect is as yet unknown. Frost-free appliances are clearly valued by many consumers who are
prepared to pay considerably more in the purchase price and, if they are aware of it, in running costs. The
Label is simply an enabling mechanism: without it there can be no market in energy efficiency, but its mere
presence does not guarantee such a market.

Other trends, with potentially negative effects on energy consumption, include the increasing demand for a
wider range of cold appliances, for example small refrigerators that act as drinks cabinets and large,
American-style appliances. The latter are being advocated as ‘fashionable’ (Financial Times 25-26
January 1997) though their electricity consumption is nearly double that of a traditional fridge-freezer.

The EU Energy Label has so far been as successful as could be
expected in the face of countervailing purchasing trends and
in the absence of informed consumers and retail staff. Passing
reference was given to the Energy Label in three UK campaigns
advertising environmental concern, energy efficiency and the
Ecolabel in late 1996 and early 1997.  The planned cost of
these campaigns was in excess of £10 million: however they did
not focus on how to use the Energy Label.

The effect of the Label could be enhanced by:
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• supporting that proportion of the population who, according to ALBSU, would not be able to understand the
Label due to limited literacy, numeracy or because English is not their first language;

• confirming that there is no correlation between price and energy efficiency and that, with careful shopping,
consumers can buy efficiently at no extra cost; there is a widespread but mistaken belief amongst consumers that
greater energy efficiency must cost more, is not affordable and is therefore not worth looking for;

• ensuring that charts of running costs are available at the retail outlet. The cost of electricity varies by 30%
between individual consumers in the UK, if the cheapest payment method in the cheapest area (direct debit with
Norweb) is compared to the most expensive payment method in the most expensive region (prepayment meter in
Northern Ireland). These charts should therefore be constructed for the local tariffs near the retail store. It was
surprising - and disheartening - how few retail staff in Oxfordshire could provide this information using their own
general knowledge and mental arithmetic.

Key elements in the success of a retail education programme include:

• top management support for the programme, so that all appliances are labelled, energy efficient models are
available in all price and size combinations, all new staff receive training, and a reward approach developed
towards selling energy efficient products;

• a review of the system of bonuses and incentives for sales staff. Opposing selling strategies in the retail store
could negate the effects of energy efficiency sales incentives.

The cost of retail staff training is minimal (it takes place in any case) and the benefit to the retailer is tangible in terms
of customer loyalty. Effective retail staff training could certainly reduce energy consumption considerably. The net
effect would depend upon other trends in society, such as the growth in demand for frost-free or for large American
refrigerators.

5.1 

5.2 7.4 CONSUMER PRIORITIES

The Oxfordshire Consumer Response Survey demonstrated that consumers do place value on the Energy
Label. They are concerned about the environment and are glad to have the opportunity to include the
energy efficiency of the machine in their decision making. However, even where the Label is understood,
most purchasers have other priorities when purchasing a cold appliance, for example the external
dimensions of the machine, the internal proportions of cold and frozen space, the general suitability of the
model for the household lifestyle and the purchase price. Only when the initial priorities have been satisfied
and if there is a choice of models with a range of efficiency ratings will the energy category have an
effect on the final decision.

Those consumers who responded positively to the EU Energy Label did so for different reasons:

• some, typically those categorised as the Concerned Professionals, chose a more efficient appliance for
environmental reasons;

• others, particularly the group styled as Elder Thrifties, responded to the Energy Label because it identified a cost-
effective investment for them: the savings in running costs more than offset any increase in purchase price;

• the remaining consumers, particularly those profiled as Strugglers and Younger Aspirants, were largely indifferent
to the Energy Label, expressing a preference for things that were either energy neutral (eg having a lower
purchase price or UK brands) or which had an additional energy consumption (eg frost-free feature).

The interpretation of these findings is open to debate. For example, to what extent would those who were ‘influenced’
or ‘not influenced’ by the Energy Label have made the same or similar decisions in the absence of labels? Consumers
themselves have confirmed that the Label was influential: DECADE’s qualitative study of consumer responses to the
Energy Label (Strang 1996) contains evidence (in the form of positive comments from those who were influenced)
that at least some consumers appreciate the labels as an opportunity to express a concern for energy efficiency.
Statements from manufacturers’ organisations that consumers are not interested in energy efficient appliances may
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have been correct when there was no visible difference in efficiency between machines at the point of sale but, since
the introduction of the Energy Label, such claims can no longer be substantiated.

Successful market transformation policy must take into account the characteristics of both the market and the
purchasers.  This is particularly true if one of the objectives of policy is to provide all sectors in society with an
opportunity to obtain more energy efficient appliances.

5.2.1 

5.2.2 7.4.1 Support for low-income households

One scheme approved by the Energy Saving Trust (EST) involves the replacement of inefficient
appliances in low-income households in Edinburgh (through Lothian and Edinburgh Environmental
Partnership) and in London (through the Energy Conservation and Solar Centre). A cold appliance which
is identified as inefficient in the home is replaced with a new C-rated two-star refrigerator for a total cost
to the householder of £25, and the old appliance is removed from the stock. The scheme is funded through
EESOPs and is available only to households on a means-tested benefit. The present pilot aims to exchange
500 machines in each area and, if it is successful, to become a national scheme in 1997.

Inefficient, poorly maintained and faulty appliances are more likely to be found in low-income households.
Some of these machines have been providing a poor level of service for a long time, perhaps since they
were purchased on the second-hand market. The additional electricity consumption by these appliances
represents a significant waste of energy. Furthermore, the equipment frequently cannot store food at a
sufficiently low temperature so there is a greater risk of food poisoning. Low-income families can
therefore suffer a double penalty from owning inefficient cold appliances.

5.3 7.5 THE EFFECTS OF STANDARDS

Neither Labels nor standards can have a guaranteed impact on the amount of energy consumed by the
cold appliance market. Minimum standards are a traditional regulatory tool which will have a guaranteed
outcome in terms of affecting the models available on the market (assuming enforcement of the
regulations), but they will not guarantee a decrease in the total electricity consumed by these appliances.
Total electricity consumption in this market depends on numerous factors of which the energy efficiency
of machines sold is only one. Minimum standards do not, for instance, prevent consumers choosing a
higher level of service with additional energy consumption, for instance larger appliances or frost-free,
which would offset the benefits of greater energy efficiency. It would be misleading, therefore, to imply
that standards can provide a guaranteed outcome in terms of absolute energy saving which Energy Labels
cannot.

It should be noted that almost half of the cold appliances in the DECADE database were no longer being
sold within 2 years of first appearing on the market, and three-quarters disappeared from the market
within 3 years. This may simply be due to minor changes in design which lead to a change of model
number for the same basic appliance, rather than necessarily indicating rapid major design changes.
Nevertheless, the dynamic nature of the market means that the majority of models currently on the market
would undergo minor or major redesign between now and 1999 regardless of standards.

Revisions to the Energy Label in the year 2000 (after the introduction of standards) are already under
discussion. Furthermore, Article 8 of Directive 96/57/EC on mandatory standards requires the Commission
to consider a second stage of efficiency standards before 3 September 2000. The second round of
standards could be introduced some three or four years later, based on ‘levels which can be economically
and technically justified in the light of the circumstances at the time’.
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5.4 

5.5 7.6 THE NEED FOR ADDITIONAL POLICY MEASURES

The mandatory standards for 1999 will access at most 23% of what is economically justified by 2020.
Figure 6.5 showed that, under the economic and technical potential (ETP) scenario in the DECADE Year
2 Report, UK annual consumption in the cold appliances could be reduced to as little as 4.1 TWh, a saving
of 11.5 TWh annually by 2020 (DECADE 1995). This is worth £800 million per annum to consumers in
saved electricity at 1995 prices and accounts for 30% of the total savings potential from all domestic
electrical appliances. Given that present policies will only be able to deliver up to 23% of the potential
savings from cold appliances by 2020, further policy intervention is needed if the remaining savings are to
be accessed. Two major policy options have already been identified: further rounds of mandatory
efficiency standards and revisions to the EU Energy Label. Technology procurement is an additional policy
likely to play an important role in market transformation strategy.

Technology procurement reduces the risk associated with launching a new product that is more efficient
than anything currently on the market, and could build on the technology procurement exercise undertaken
by NUTEK in Sweden (NUTEK 1994). Vacuum panels, which provide super-insulation for cold
appliances and may reduce electricity consumption by up to 80%, are a particularly suitable target for
procurement. Vacuum panels represent around half of the ETP from cold appliances, and therefore 15%
of the total ETP available from appliances. It is vital that they should be introduced onto the market at an
early stage, and that the costs and drawbacks of the technology are fully understood. Today’s
procurement programme can be tomorrow’s efficiency standard, as demonstrated in the USA, where the
1998 standards are based substantially on the 1993 Super Efficient Refrigerator Programme (SERP).

7.7 FURTHER RAMIFICATIONS

The cold appliance market is the first major market in Europe to have been targeted for transformation through policy
intervention. The progress of transformation to date has had important implications for the development of policies
for other appliance groups, and will also influence the cold appliance market beyond Europe.

Following its introduction to the cold appliance market, the EU Energy Label became mandatory on
washing machines (and tumble dryers) with effect from 1 October 1996. In addition to energy information,
the Label also includes other types of information such as wash performance, also on a scale of A-G.
There was initially some concern that manufacturers (and therefore consumers) would have to choose
between energy efficiency and wash performance with potentially negative consequences for energy
consumption (nobody would purchase an efficient machine with poor wash performance). Early evidence
suggests, however, that the manufacturers have been able to achieve both objectives concurrently so that
most machines have a similar ranking for both wash performance and energy efficiency: a B wash
performance is also a B category for energy efficiency (CECED, personal communication).

A proposed voluntary agreement to remove less efficient washing machines from the market, which is
currently under negotiation by CECED, has come about partly because of recognition by manufacturers
that the European Commission is placing a serious emphasis on energy efficiency. The adoption of
mandatory minimum standards for cold appliances in 1996 (for implementation in 1999) further confirmed
the manufacturers’ perceptions. This illustrates the potential for policy in one appliance market to cause
reverberations in other markets.

The DECADE team will produce a report on Transforming the wet market later in 1997.

The existence of the EU Energy Label for cold appliances and the forthcoming mandatory minimum
standards mean that all manufacturers outside the EU who wish to export into the EU have to comply with
these regulations. This will benefit all purchasers of the machines, whether in the EU, in the
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manufacturer’s own country or in third countries. This is particularly relevant for the countries of Eastern
Europe, such as Hungary, where discussions about harmonisation with and possible membership of the EU
are taking place. Similarly, the EU Energy Label is currently being discussed and/or adopted by countries
that have no actual trade with the EU, such as Argentina, Thailand and Slovenia.

7.8 THE FUTURE

The improved energy efficiency of new appliances and the removal of the most inefficient machines from
the stock is an appropriate component of public policy and of the UK’s commitment to reduce the risk of
global warming. The cold appliances use more electricity than other groups of domestic appliances and are
known to have considerable potential for improved energy efficiency: they account for 30% of the
economically justified and technically feasible potential reduction in demand in domestic lights and
appliances in the UK by 2020 (DECADE 1995).

Evidence to date suggests that the policies aimed at transforming the cold market are having a qualified impact. It is
probable that cold appliances are now more efficient than they would have been without policy intervention. In the
long term, the effect of pressure from minimum standards and from further policies on Energy Labels should be
stronger and easier to identify. Changes in the cold appliance market are driven by a complex mixture of interacting
pressures (including technological pressures such as those arising from CFC phase-out), such that the market is a
highly competitive, price-sensitive arena for manufacturers and retailers. The advent of a new criterion - energy
efficiency - is bound to take time to filter into the decision-making processes of design engineers and the purchasing
priorities of consumers. For these reasons the absence so far of unequivocal trends is not surprising. The fact that a
small but significant number of consumers chose to buy either larger appliances or frost-free equipment does,
however, constitute a noticeable negative trend which the market transformation policies introduced thus far have
not been designed to address.

Further transformation of the UK cold market will depend upon the implementation of policies which support the EU
Energy Label through consumer and retailer education. These initiatives may come from retailers, from consumer
groups, from the Energy Saving Trust or from government and will probably depend upon the extent to which Britain
is perceived to be meeting its Rio Climate Change Commitments or, more importantly, the level of reduction of carbon
dioxide emissions agreed in Kyoto in December 1997. The cold appliances are responsible for extensive electricity
use, provide considerable potential for reducing energy consumption and are the target of the most-developed
market transformation strategy to date. These factors indicate that high priority should be attached to further policy
intervention in this market.
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6. APPENDIX A: GLOSSARY 7. 

Adjusted volume - In order to compare the energy service provided by different sizes of appliances, the concept of
adjusted volume is used, where adjusted volume of a particular appliance is the sum of the volumes of the different
compartments weighted by a coefficient (Table A.1) according to the difference between the internal temperature and
ambient test temperature. A larger coefficient is given (in other words there is an increase in energy consumption) to
maintain a greater temperature difference. There is also an additional correction factor of 1.2 for appliances with a
frost-free feature.

Table A. 1 Coefficients for adjusted volume

Internal temperature Coefficient
Cellar compartment + 10°C 0.75
Fresh food compartment + 5°C 1.00
0 C compartment + 0°C 1.25
0 star compartment + 0°C 1.25
1 star compartment - 6°C 1.55
2 star compartment - 12°C 1.85
3 star compartment - 18°C 2.15
4 star compartment - 18°C 2.15
4 star compartment with no frost or frost free - 18°C 2.58

Source: GEA (1993: 20, 30) and Commission Directive 94/2/EC

AMDEA - Association of Manufacturers of Domestic Electrical Appliances, the UK trade association and member of
CECED.

Average life-time - (also known as half-life), is the time taken for half the number of appliances to leave the stock of
appliances. In the DECADE model, this is taken to be 12 years for refrigerators and 16 years for fridge-freezers and
freezers.

Average consumption - an alternative phrase for the Unit Energy Consumption (see UEC below).

Business-as-usual scenario - a projection of usage and ownership and the underlying rate of technical change
determined from historical data where available. The only policy intervention included is that which has been
implemented or is close to implementation in the UK or EU, ie Energy Labels and a 10% efficiency standard for cold
appliances implemented in 2000 (passed by the Commission and currently before the EU Parliament).

Carbon dioxide - a major greenhouse gas and the main gas produced when fossil fuels are burnt. One molecule (CO2)
contains one atom of carbon and two atoms of oxygen, with the relative weights of 12:16:16. Carbon dioxide can be
weighed on the basis of either the carbon content (12) or the whole molecule (44). In this report the weight is based
on carbon content and given as MtC (million tonnes of carbon). This is the convention now used in government
documents.

CEC (European Commission) - the civil service of the European Community. Directorate General XVII (Energy) is
responsible for the SAVE programme, of which the DECADE project is a part.

CECED - the European-wide association of manufacturers of domestic electrical appliances

Cold appliances - refrigerators, freezers and combined fridge-freezers.

DSM (demand side management) - policies to reduce the demand for electricity, either in a general sense or, often, as
a specific policy of an electricity utility.
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EA (Electricity Association) - UK organisation representing the 19 electricity companies involved in generation,
transmission and distribution of electricity in the UK, and known as the Electricity Council prior to electricity
privatisation in 1991.

EC (European Community) - the legal body representing the 15 Member States (Belgium, Denmark, France, Germany,
Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, United Kingdom and, since 1 January 1995,
Austria, Finland and Sweden).

Ecolabels - a label assessed on the basis of a complete life cycle analysis. Criteria allow only the best 10 or 20% of
products on the market to qualify, but the manufacturer has to pay a licence fee to use the Ecolabel logo.

EESOP (Energy Efficiency Standards of Performance) - the Public Electricity Supply companies (PESs) are required
by the Electricity Regulator (OFFER) to spend the equivalent of £1 per customer per year, during the period 1994-98,
on the more efficient use of electricity.  This amounts to a total of £100 million.  Most of the investment is to occur in
the domestic sector and the primary focus has been on lighting, although originally 25% was to be spent on
appliances.  The Director of Electricity Supply will decide in 1997 whether EESOP should be extended.

Efficiency index - The (energy) efficiency index is a ratio which is calculated by dividing the annual energy
consumption of an appliance by its standard annual energy consumption. The standard annual energy consumption
is calculated in accordance with EU Directive 94/2/EC and takes into account the appliance’s adjusted volume,
whether or not it is frost-free and correction factors based on cold appliances available on the EU market. The
efficiency index can also be expressed as a percentage (i.e. the ratio multiplied by 100), and is shown in this form in
Chapter 1.

EN 153 - see test procedure.

Energy efficiency - energy consumed by an operation or series of operations per unit capacity             (eg kWh/litre)
and per unit of performance.

ETP (Economic and technical potential) - ETP is the maximum technical potential which is economically justified to
the consumer over the lifetime of an appliance, ie any additional purchase cost is paid back through energy savings.
The ETP is based on proven technology, average usage patterns, current EU electricity, water, and equipment prices,
with average market mark-ups and an 8% discount rate. It includes no further technical improvement after 2000. If
energy or equipment prices change significantly, or if new technologies become available, then the ETP may change.
The ETP scenario assumes that all purchases by 2000 fulfil the ETP requirement. It does not include any reduction in
consumption from changes in behaviour (eg opening the doors less frequently) and so does not represent the
technical limit or the lowest limit on consumption.

EU (European Union) - an alternative name to describe the group of 15 countries making up the European Community.
The EU has no legal status.

Frost-free - In a system described as frost-free, the air is driven by fan through a duct and cooled outside the cabinet
insulation, so that between cycles the evaporator plate rises above freezing and any ice melts. Additional
consumption is a combination of the fan together with the loss of efficiency from cooling outside the insulation. In
addition, some appliances (more accurately known as auto-defrost) have an electrical resistance heater which is
triggered after a certain time to melt any ice, and some additional consumption may be associated with a heater. Frost-
free adds around 58% to the price of a fridge-freezer, and 36% to the price of an upright freezer. It adds around 272
kWh pa or 50% to the consumption of a fridge-freezer in the UK, though GEA found that, for Europe in 1992,
additional consumption was around 35% more. The EU Energy Label only allows an additional 20% of consumption
for the freezer compartment. Normally, frost build-up is caused as the compressor cuts in, the air in an appliance is
cooled, contracts, and sucks warm moist air through the door seals from the kitchen, which then condenses and
freezes. If cycling takes place more frequently (with an inefficient appliance because of a larger heat load through the
walls), or because of poor control and large over- and under-shooting (hysteresis), or because of an excessively
humid kitchen, there will be more frost.

GB (Great Britain) - the three mainland countries of England, Wales and Scotland, ie not including Northern Ireland.
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GEA (Group for Efficient Appliances) - a consortium of researchers from EU national energy agencies, funded by the
SAVE programme and national governments. The ECU represents the UK in this group. GEA have reported on the
cold and wet appliances.

HEES (Home Energy Efficiency Scheme) - a government-funded scheme to provide basic home energy efficiency
improvements, such as loft insulation and draught proofing, for householders on means-tested benefit or over 60
years of age.

Household - this is the same as the census definition: a group of people (who may or may not be related) living, or
staying temporarily, at the same address, who have a regular arrangement to share at least one meal daily or share
common housekeeping.  This is the definition used in all official UK Government publications.

kilowatt-hour (kWh) - measure of electrical energy consumed; 1 kWh is equal to 1000 watts used for 1 hour.

LEEP (Lothian and Edinburgh Environmental Partnership) - LEEP undertook a detailed, two-year survey of 100 low-
income households in Edinburgh in 1994-1995 and, in Autumn 1995, started similar work on middle and high-income
households. DECADE are supporting these studies and collaborating over the data to be collected.

Minimum standards  - legislation to enforce a minimum level of energy efficiency, a maximum level of energy
consumption or the presence or absence of a particular technology.

Ownership - the percentage of households owning at least one particular appliance.

Q1-4 - refers to quarters 1 to 4. Quarter 1 is January to March, quarter 2 is April to June, quarter 3 is July to
September, and quarter 4 is October to December. The sales data analysed covers the eight quarters from the
beginning of 1995 to the end of 1996 and are referred to as Q1 95, Q2 95 and so forth.

Sales-weighted data - Most analyses to date have been on a simple average of models offered on the market. A better
approach is to weight the analysis according to sales of each model. However, sales data are extremely expensive
and, in the case of own brand products, confidential. The difference between sales-weighted analysis and a simple
average is assumed to be small where the database is very large, since there tends to be a wide range of brands on
offer in popular market sectors. Where the number of models is small, sales-weighted data are much more important.
Sales-weighted data are essential for analysing the effects of policy instruments such as labels, rebates and
technology procurement, which might increase the market share of efficient models.

Specific energy consumption - energy consumed per unit of service, given a minimum standard of performance (eg
kWh/litre of cold space at a specified temperature).

Stock of appliances - all the appliances owned by households.

Takeback - where improved efficiency is taken in the form of increased level of service, rather than reduced energy
consumption.

Test procedure - energy used according to defined conditions and international standards. The standard for cold
appliances is EN153. A standardised test procedure is essential for comparing models on a similar basis, but difficult
to translate into actual consumption. For instance, the test procedure for cold appliances  assumes a warm ambient
temperature (25ºC) to compensate for no door openings.

UEC (Unit energy consumption) - the annual energy consumption of an average appliance (kWh pa).

UK (United Kingdom) - Great Britain plus Northern Ireland.

Usage patterns - the way in which an appliance is actually used in the home (eg, for refrigerators, the number of times
the door is opened per year).

VIP (Vacuum insulated panels) - A vacuum is a better insulant than conventional foam, though a vacuum is difficult
to manufacture and maintain. Recently several manufacturers have developed prototypes of a panel consisting of
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two plastic sheets sealed round the edges, filled with gel, or glass beads and evacuated (rather like vacuum packed
paté).

Watt (W) - SI unit of active electric power; the rate at which electric energy is used.

UNITS OF MEASUREMENT

1 kWh = 3.6 MJ
1 therm = 105 Btu
1 therm = 105.506 MJ
1 therm = 29.3 kWh

POWERS OF TEN

101   =  deca
102   =  hecto
103   =  kilo
106   =  mega
109   =  giga
1012  =  tera
1015  =  peta
1018  =  exa
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8. APPENDIX B: GfK collection procedure and completeness of data

B1 Data sources
The analyses in Chapter 2 are based on cold appliance sales data which have been supplied by GfK Marketing
Services (GfK) annually since 1989 and quarterly since 1 January 1995. GfK collect computerised sales records
directly from a representative sample of showrooms which are then are scaled up to be representative of GB as a
whole. GfK do not collect data in Northern Ireland, thus the data apply to GB rather than the UK.

In addition to volume of sales and price information for each cold appliance model, the DECADE database contains
data on energy consumption and energy efficiency.
 
The information sources for energy information include:
• GfK  - collected from the manufacturers’ catalogues up to 1996;
• the Group for Efficient Appliances - data from the EU market in 1992;
• the data collected for the UK voluntary Energy Label introduced in 1991 as a result of collaboration between the

Energy Efficiency Office and the Electricity Association; and
• manufacturers’ stated data collected by Consumers Association (CA) on machines tested between 1989 and 1992,

and the CA test results on the same machines.

The GfK data constitutes the preferred dataset, since it is fairly complete, especially for newer appliances. Other
databases are necessarily used, however, especially for older appliances, and are prioritised in the order shown
above. Efficiency class is either stated by GfK, or (especially for data prior to the Energy Label) can be derived from a
combination of manufacturers’ stated net volume and consumption and using the equations in the EU labelling
directive.

B2 Availability of data over time
The regulations implementing energy labelling in the UK (The Energy Information (Refrigerators and Freezers)
Regulations 1994) came into force on 1 January 1995. The regulations required suppliers (ie manufacturers) to supply
Energy Label information to the retailers for all new cold appliances, with two major exceptions:
• appliances of which production ceased before 1 January 1995;
• appliances supplied by the supplier prior to 1 January 1995.

Thus complete Energy Label information (including energy consumption) can only be available from the point when
all the appliances sold were still under manufacture after 1 January 1995 and/or were supplied to the retailer after 1
January 1995. As the appliances which do not fit these criteria gradually move out of the retail stock, the
completeness of the Energy Label information for the appliances sold should improve. The completeness of energy
consumption and Energy Label information is shown in Figures B.1 and B.2.
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Figure B. 1 Percentage of models for which energy consumption (kWh) data are available
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Figure B. 2 Percentage of models for which EU label data are available

The energy consumption data which are available for models sold prior to 1995 will mostly relate to models which
were still on sale in 1995 and whose manufacturers were required to provide Energy Label information. As explained
previously, some additional energy consumption data for earlier models are available from different sources. The
early data are potentially biased, in the sense that the models which remain on the market may tend to have different
energy consumption characteristics to those which are no longer manufactured in 1995, given the general decrease in
energy consumption over time.

A higher percentage of data is available when considered in relation to sales rather than models available. This is
because in most markets there is a large number of models on the market, a relatively small proportion of which make
up the vast majority of sales. The difference in completeness between sales-weighted and models data is shown in
Tables B.1 and B.2. The completeness of energy data is still improving, and was 96% complete for sales in 1996.
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Table B. 1 Summary of the completeness of data for branded models

1994 1995 1996
% of branded models with efficiency data
Refrigerator 75 79 76
Fridge-freezer 53 78 89
Chest freezer 59 48 69
Upright freezer 58 53 62
Average 61 65 74

Table B. 2 Summary of the completeness of data for branded sales

1994 1995 1996
% of branded sales with efficiency data
Refrigerator 78 93 94
Fridge-freezer 59 93 98
Chest freezer 83 90 97
Upright 50 89 93
Average 68 91 96

B3 Accuracy of data
As the vast majority of energy data in the DECADE database has been ultimately supplied by the appliance
manufacturers, the accuracy of the data depends largely on the accuracy of the measurements carried out by the
manufacturers. As reported in Chapter 5, the CA found that in testing one batch of 32 appliances the electricity
consumption of 15 of them exceeded the manufacturer’s figures by at least 15% (CA 1995b). The CA has found
consistently since 1989 that their test figures are 8% higher on average than those quoted by the manufacturers and
that there are wide variations in the consumption of identical models. Much of this difference is within the known
tolerance of the test procedure. However, a difference of 15% is not within the tolerance of the test procedures and
therefore there must be some concern about the accuracy of some of the manufacturers’ supplied energy information.

A second source of possible error comes about because, unlike the price and sales data, GfK staff have to key in
energy information by hand. This can lead to errors due to typing mistakes. GfK and ECU have worked together to
identify such problems and to resolve them. With a database containing over 1400 different appliances and growing
this has necessitated a considerable effort on error checking.

Finally, up to the present it has been very difficult to pick up changes to models which result in a change in energy
consumption but with no change in model number. For example, consumption of one Hotpoint machine has gone
from 2.15, to 2.1 to 2 kWh per day. These changes could be accounted for by a change of suppliers of compressors
which, because there is no visible change to the model, does not result in a change of model number. However, the
database has now been somewhat redesigned to allow changes in energy consumption of the same model to be
tracked through time. This should further improve the accuracy of the database.
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9. APPENDIX C: MODELS AVAILABLE in each ENERGY LABEL
CATEGORY
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Figure C. 1 Models available conventional fridge-freezers by EU Energy Label category, GB,
Q1 95 - Q4 96
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Figure C. 2 Models available frost-free fridge-freezers by EU Energy Label category, GB, Q1
95 - Q4 96
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Figure C. 3 Models available standard refrigerators by EU Energy Label category, GB, Q1 95 -
Q4 96
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Figure C. 4 Models available larder refrigerators by EU Energy Label category, GB, Q1 95 -
Q4 96
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Figure C. 5 Models available chest freezers by EU Energy Label category, GB, Q1 95 - Q4 96
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Figure C. 6  Models available conventional upright freezers by EU Energy Label category, GB,
Q1 95 - Q4 96
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Figure C. 7  Models available frost-free upright freezers by EU Energy Label category, GB, Q1
95 - Q4 96
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11. APPENDIX D: EFFICIENCY INDEX AND purchase price  PER LITRE
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Figure D. 1  Efficiency index and purchase price per litre, frost-free fridge-freezers, GB, 1996

B

C

D

E

F

G

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0 0.5 1 1.5 2 2.5 3 3.5

Purchase price (£/l)

E
ff

ic
ie

n
cy

 in
d

ex

A

Figure D. 2 Efficiency index and purchase price per litre, larder refrigerators, GB, 1996
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Figure D. 3 Efficiency index and purchase price per litre, chest freezers, GB, 1996
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Figure D. 4  Efficiency index and purchase price per litre, conventional upright freezers, GB,
1996
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Figure D. 5 Efficiency index and purchase price per litre, frost-free upright freezers, GB, 1996
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12. APPENDIX E: METHODOLOGY FOR THE ECU CONSUMER
RESpONSE SURVEY

13. 

In 1995 a survey was carried out, focusing on consumer responses to Energy Labels, but also designed to collect a
wide range of data that would present a complete picture of the energy decision-making process.

150 households were included in the survey, 100 in Oxfordshire, and a further 50 in Edinburgh. The Oxfordshire
respondents were gathered through the use of a leaflet placed in cold appliances at the point of sale. The Edinburgh
respondents were chosen from households already involved in a study being carried out by the Lothian and
Edinburgh Environmental Partnership (LEEP) with whom the DECADE team collaborates. In both instances,
respondents were chosen so that a population as ‘representative’ as possible was created within the survey sample.
Because the survey focused on responses to the new Energy Label on fridge-freezers, some groups were under-
represented, in particular the youngest cohorts within the population who would be unlikely to buy a refrigerator.
The sample group also did not contain a variety of ethnic or religious backgrounds: those who responded to the
invitation to participate were white and had all been brought up as Christians or ‘no religion’.

The respondents were chosen through an initial telephone interview, which established their major demographic
characteristics and enabled the team to construct a balanced sample population.

The survey itself was divided into two parts. Those chosen for inclusion in the sample were sent a self-completion
questionnaire which contained a considerable number of questions, some quantitative, others more open-ended. This
was then followed up with a household visit to 125 respondents, when an in-depth interview (lasting about one hour)
was conducted with as many members of the household as possible, using a framework of questions.

The self-completion questionnaire contained scales aiming to measure a number of core variables thought to be
important in determining responses to policy.  These core variables included:

Background data:
• income before tax
• age
• sex
• socio-economic group
• educational qualifications

Attitudes and values:
• general environmental concern
• faith in continuing economic growth and developments in science and technology as essential to greater human

happiness
• individual responsibility for protecting the environment
• perception of how much other people do to protect the environment
• attitude to domestic energy conservation
• willingness to pay more to protect the environment
• attitudes to the local area and where one grew up
• materialist values
• pleasure-seeking; self-indulgent values
• patriotic values

Environmental literacy:
• knowledge of energy and environmental issues
• knowledge of the efficient use of domestic energy

Indicators of green behaviour:
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• domestic energy conserving behaviour
• green behaviour (recycling, buying environmentally friendly products)
• environmental activism
• energy efficiency rating of fridge bought

The in-depth interviews explored some of the issues touched upon in the self-completion questionnaire in more
detail.  Each interview was recorded and a transcription made. Variables from the self-completion questionnaires and
more complex variables from the interview transcripts were quantified using SPSS statistical software.
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14.  APPENDIX F: Further information on faulty
APPLIANCES

15. 

16. 17. 
This appendix includes evidence in support of the findings in Chapter 5, in particular the information about
individual models that has been summarised in Table 5.8: row 1 of Table 5.8 comes from Tables F.1 and
F.2, row 2 comes from Table F.3, row 3 comes from Table F.1 and row 4 is described in the text.

18. f.1 In-use and test consumption - old appliances
In-use and test energy consumption data for nine appliances are shown in Table F.1 (below): these were
the only appliances for which it was possible to match up the appliance removed from the household with
the monitored data. The information about the eight fridge-freezers listed as FF in Table F.1 and the one
fridge listed as F is summarised in rows 1 and 3 of Table 5.8 respectively.

Table F.1  Comparison of in-use and test consumption for old appliances

LEEP
reference no.

Appliance
type

Age
(years)

In-use energy use
(kWh/24h)

CARTC test energy use
(kWh/24h)

Ratio
 use:test

2103* FF <5 2.39 3.89 0.61
3045* FF <5 2.18 3.46 0.63
1036**+ FF 5-10 2.22 2.68 0.83
1054 FF 5-10 1.40 2.35 0.60
1094+ FF 5-10 1.93 3.54 0.55
2110** FF 5-10 1.90 1.40 1.36
3037+ F 5-10 1.36 2.10 0.65
1001 FF >10 2.00 2.61 0.77
2057 FF >10 1.85 2.26 0.82
Average FF 1.98 2.77 0.67

Notes: * and ** denote same model; + could not maintain cold enough temperature under test
conditions.
Source: CA 1995a, Billsavers data

The test consumption shows that, in all cases but one, these appliances are using more energy than the
average for their age when new (Table 1.4). For example, the four fridge-freezers between 5 and 10
years old used an average of 2.5 kWh/24h under test, equivalent to 910 kWh pa. The monitoring took
place in 1993. On the assumption that these four appliances were on average 8 years old, comparing them
to a new appliance in 1985 (with an estimated average consumption under test conditions of 744 kWh pa)
showed that these appliances were using 1.25 times more energy than the average consumption when
new. It is not possible to identify how much of this is due to inefficiency at the point of purchase and how
much to subsequent deterioration.

The two fridge-freezers which were less than five years old (and were the same model) used an average
of twice the average new consumption in 1989. The one refrigerator tested consumed 1.9 times the
energy of the average new appliance in 1985 (766 kWh/year compared to 411 kWh/year).

The anomaly of  Ref 2110 consuming less under test conditions is difficult to explain, especially as it had
no faults. The original monitoring data may have been incorrect. One of the appliances (Ref 1036) was
badly situated and received full sun for part of the day. If the machine had been working correctly and had
achieved a cool interior, the consumption would have been considerably higher.
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Unfortunately, no measurements were made of temperatures within appliances or in kitchens. It is likely
that the LEEP low-income household winter temperatures were lower than the UK average by several
degrees - this would have the effect of lowering the electricity consumption of the appliance. However,
this could well be offset by extra door opening: the house is occupied during the day because of fewer
people working outside the home.

19. f.2  In-use and test consumption - new appliances
LEEP replaced 41 old machines with new ones. Of these, some had come from the CA’s test laboratories
and others were obtained directly from the retailers. These machines were then monitored in use in the
low-income homes and, where complete datasets are available, are included in the following tables. In all
cases the new appliances were the same size or slightly larger than the old, although the data are not
available to determine whether the net cold and frozen space volumes differed significantly. It is possible,
therefore, that some of the efficiency gain may have been taken back in the presence of more frozen
space or other features such as frost-free.

In-use and test consumption has been compared for those replacement fridge-freezers which had been
previously tested by CARTC (Table F.2). This information is summarised in the first row of Table 5.8.

Table F.2  Comparison of in-use and test consumption of new fridge-freezers (kWh/24h)

Reference In-use CARTC
test

Ratio
 use : test

1001 1.51 2.01 0.75
1054 1.54 1.87 0.82
2057 1.09 1.47 0.74
2102* 1.60 1.99 0.80
2103 1.40 1.81 0.77
2110* 1.35 1.71 0.79
3002 1.54 2.27 0.68
3069 0.86 1.09 0.79
Average 1.36 1.78 0.76

Note: * denotes same model; CARTC test over 1 year period
Source: Billsavers data, CA 1996 (personal communication)

These data have been plotted in Figure 5.2 and confirm that the actual consumption of new fridge-freezers
in low-income households was 76% of the measured consumption in the CA test laboratories for the same
piece of equipment. As explained in Chapter 5, this has to be adjusted because of consistent discrepancies
between the CA’s results and those provided by manufacturers.

The test consumption has to be used carefully when assessing the potential savings. For instance, Ref
1001 would show minimal benefit if the actual usage of 2 kWh/24h (Table F.1) is compared to the new
appliance under test conditions of 2.01 kWh/24h (Table F.2). This example highlights the problem of trying
to compare actual consumption of an old machine with the test consumption of a new machine. More
accurate judgements will be made about cost-effective replacement, if actual is compared with actual, and
test with test, although it is acknowledged that this will rarely be possible.

Of the remaining new installations, the in-use energy consumption information for 11 fridge-freezers is
available (Table F.3). These were obtained direct from the manufacturer/retailer and were installed prior
to labelling, so there is no information on the consumption under test conditions from the manufacturer and
they were not sent to CA for testing. The summary of this table is given as row 2 in Table 5.8.
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Table F.3 In-use energy consumption for the old and Billsavers replacement fridge-freezers
(kWh/24h)

LEEP
reference no.

Original appliance in-use
energy use

Replacement appliance in-use
energy use

1022 1.93 1.16
1062 1.10 0.77
1064 1.80 1.19
1093 1.82 1.45
2004* 1.77 1.84
2055 2.47 1.38
3002 2.11 1.68
3006* 1.69 1.77
3073 3.87 1.59
3088 1.83 1.71
3102 2.53 1.38
Average 2.08 1.45

Note: * denotes increased consumption
Source: Billsavers data

The consumption in the home of the machines that were originally from the CA’s test laboratories can be
compared to the consumption, in the same house, of the old machines that they replaced (Table F.4).
These data are not used in Table 5.8 as some of it overlaps with other tables.

Table F.4   Comparison of in-use energy consumption for the old and replacement (ex CARTC)
fridge-freezers (kWh/24h)

Ref No. Original energy use Replacement energy
use

1054* 1.40 1.54
1094* 1.93 2.25
1001 2.00 1.51
2057 1.85 1.09
2103 2.39 1.40
2110 1.90 1.35
3002 2.20 1.54
3045 2.18 1.78
Average 1.98 1.56

Note: * denotes increased consumption
Source: Billsavers data

The Billsavers sample demonstrates the need for careful matching of old and replacement appliances. In
two cases in Table F.4 (Ref 1054, 1094) and in two cases in Table F.3 (Ref 2004, 3006), consumption in
the new machine was greater than in the original one. This may be because only some of the test models
were efficient appliances and the average was about a D energy rating. If the replacement appliances had
been more efficient, eg B rated, there would have been a greater likelihood of savings occurring in every
household.

Using the information in Tables F.3 and F.4, the measured consumption in the 19 households listed
averaged a saving of 0.53 kWh/24h. This is equivalent to 194 kWh (£15) over the whole year, or a saving
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of 26%, despite some households having larger fridge-freezers and four households increasing
consumption.

One of the problems with comparing data from different years is that consumption of cold appliances is
temperature-dependent. The summer of 1995 was much warmer than normal, so the electricity
consumption of the new appliances would be higher than if they had been in place in 1994. LEEP found
that on average the consumption of cold appliances in households where there had been no replacements
increased by 38 kWh for the year, or about 0.1 kWh/24h. If this is attributed to the warmer weather and
subtracted from the average energy consumption of the new appliances, then the overall saving is 31%.

LEEP also replaced 11 refrigerators with new appliances and six of them were identical models of a
refrigerator with a two star icebox for which the test data are available. The average consumption of
these was 0.65 kWh/24h. The manufacturer’s stated test consumption for this model is 0.8 kWh/24h, and
the in-use to test ratio of 0.81. No further correction is needed to this figure, as it is based on the
manufacturer’s data rather than CA’s. These refrigerators are included as the bottom line in Table 5.8.



Further information on faulty appliances

Transforming the UK cold market    205

20. APPENDIX G: PROFILES OF AUTHORS 21. 

22. 23. 

DR BRENDA BOARDMAN (Energy and Environment Programme Leader)

Brenda has been PowerGen Fellow in Energy Efficiency at St Hilda’s College since October
1991. She specialises in the efficient use of energy in the UK domestic sector, in particular the
policy implications and problems faced by low-income households. She is acknowledged as the
leading UK researcher on fuel poverty, and is responsible for the concept of affordable
warmth. She has published widely and is regularly called upon for expert contributions to
conferences, specialist workshops and the UK media. In addition to managing the DECADE
project, she has overall responsibility for the Programme’s research for the European
Commission, Department of the Environment and on rural transport.

24. Nick Banks
Nick is a DPhil student based at the ECU. His research focuses on the cultural factors
influencing appliance acquisition and domestic energy use and is closely linked with the work
of the DECADE team. Prior to joining ECU, he gained an MSc in Energy Conservation and
the Environment from Cranfield University and completed a two year contract for the National
Rivers Authority. He is contributing to the behavioural and cultural aspects of the DECADE
project, particularly through the Consumer Response Survey.

25. Tina Fawcett
Tina contributes towards the analysis of technical trends in appliances and interpretation of
sales data. Prior to joining the ECU in November 1996, she gained an MSc in Environmental
Technology from Imperial College, London and worked for a number of years in waste
management, most recently for the Environment Agency.

26. Andrew GoodwiN
Andy completed a degree in Philosophy, Politics and Economics at the University of Oxford in
1996. He worked with the ECU, analysing the sales of cold appliances until November 1996.
He is now resident in Berlin and continues as a consultant to the Energy and Environment
Programme.

27. Dr Mark Hinnells
Mark is responsible for analyses of technical trends in appliances and contributes to policy
analysis for market transformation. He is leading the ECU’s collaboration on efficiency of
domestic electric storage water heaters and represented the ECU on the EU Group for
Efficient Appliances study of washing machines, dishwashers and dryers. He has a
background in Industrial Design with a Masters Degree from Manchester Metropolitan
University and his PhD was on ‘Evaluation of environmental impacts of domestic appliances
and implications for public policy’.
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28. Dr Kevin Lane
Kevin is responsible for developing the DECADE model, and applying it to policy analyses for
EU working groups. He represented the ECU on the EU working group on standby
consumption in televisions and videos and on the GEA ‘wet’ study. With a first degree in
digital systems and microprocessor engineering, his doctoral research at Lancaster University
was on the development and application of non-stationary time series analysis techniques to
climatological data. His final project before joining the ECU was the development of the
Derwent Water Resources Model (a computer based management model) for the National
Rivers Authority. He was awarded jointly the World Meteorological Organisation’s 1996
Norbert Gerbier Prize.

29. Geoff Milne
Whilst at the ECU, Geoff worked primarily on housing energy efficiency issues and their
impact upon fuel poverty and the environment. He developed the demographic assumptions for
the DECADE scenarios. His background is in electronics and building services engineering,
and he has an MSc in Architecture, specialising in environmental and energy studies. Geoff
left the DECADE team and returned to Australia in June 1996 and he now works on
environmental issues in Sydney.
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