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1. Introduction 
In order to make fair comparisons and estimates of the true potential for reducing 
energy consumption by water heating appliances, it is necessary to segment the 
appliance market into functional appliance categories.  
 
For example, it is known that the energy efficiency of water heating appliances differs 
with different water heating demands – the efficiency of one draw of 100 litres of hot 
water will be different to 100 one-litre ‘draw-offs’. Furthermore, the efficiency of water 
heating also differs with different water heating appliance types. This is true not only 
for different fuel types, where conversion efficiency is important, but also true for 
different appliances installation types, the main difference being water heaters that store 
the hot water or produce the water as it is needed (ie instantaneous).  
 
This task will, as a first step, define distinguishable functional appliance categories 
based on the technical characteristics of water heating appliance types. Ideally, for each 
of these categories, an estimate of the stock (ie the ownership in people’s homes) and 
the market or sales in each category will be made. However, these data are not readily 
available for most countries and some assumptions will be made in order to establish a 
consistent data set. 
 
Subsequently, a projection of the stock, by appliance type, will be made to the year 
2020. Then, using a stock model, an estimate of the annual sales of each type will also 
be made.  
 
The structure of this report will take the following form: 
1) definition of appliance categories, 
2) discussion of current stock and market by EU country, 
3) projection of stock and market by EU country to year 2020, using a stock model. 
 
 
 
2. Definition of appliance categories 
A functional category may be defined by a group of appliances that can deliver the same 
service to a customer under a given number of constraints. Here, the service is to 
provide an amount of sanitary hot water to the user. In considering the method of hot 
water production, the main technical characteristics are:  
• availability of heat sources,  
• instantaneous or storage,  
• possibility of combination with room heating (ie stand-alone or integrated), 
• size/capacity. 
 
For the purpose of this study, the criteria used for determining the categorisation of 
appliances may be summarised by the following groupings: 
(1) appliances with a sufficient market penetration, or 
(2) those with a large saving potential, 
(3) appliances must be comparable within functional categories, 
(4) and pragmatically, availability of market and installation information. 
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An idealised categorisation will be carried out initially, followed by an assessment of 
the available data. Once the data have been reviewed, the categorisation will be 
amended in light of this information. 
 
Generally, the classification of water heating appliances can be thought of in two broad 
categories: 
• technical, 
• size/capacity. 
 
These will be reviewed in turn. 
 
2.1 Classification in terms of technical characteristics 
When viewed from a technical stance, water-heating appliances can be differentiated by 
the following characteristics: 
• energy input (eg gas, electricity, oil) 
• type of heat exchanger (direct/indirect) 
• type of supply (instantaneous/storage) 
• functionality (stand-alone or integrated with space heating) 
 
These characteristics will be explored for the two main water-heating system types: 
• collective systems, 
• individual appliances, 
 
 
2.1.1 Collective systems 
Collective systems are ones that serve several flats in an apartment building or a 
collection of several houses. 
 
There are two main types of collective hot water systems. Firstly, a collective storage 
systems, where the sanitary hot water is stored in a tank and heated up by the room 
heating hot water circuit. Alternatively, a collective instantaneous systems, the room 
heating hot water is stored and heats instantaneously the sanitary water (through a coil) 
when needed. Both technologies (instantaneous and storage) can also be combined with 
the space heating of the building. 
 
The installation process of collective systems is quite different to that for individual 
appliances. Importantly, the decision-makers are also different for the two types (Atla, 
1999). For the individual housing sector, homeowners (or property developers for new 
households) select domestic hot water systems generally after taking advice from their 
plumber and, for a much smaller proportion, from an architect or engineer. However, 
for collective-housing projects, it will be the technical directors, assisted by architect 
and thermal engineers, who will select domestic water systems/plants. Therefore, for the 
purpose of this labelling study collective systems will not be studied in detail. 
However, some information on their market and stocks will be collected as part of this 
task. This will allow an estimate of the Business As Usual scenario and also make any 
estimates of potential fuel switching. 
 
An exception for this exclusion of collective systems should be made for district 
heating appliances. This is because domestic appliances are needed on residential 
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premises to transfer heat from the district heating to the sanitary circuit. In the case of 
district heating, temperatures and pressures are much higher than with a traditional 
heating system, and these require dedicated appliances. Again, two types are available: 
instantaneous systems and storage systems. Instantaneous appliances are more efficient 
due to the greater decrease of district heating temperature. However, they are also more 
difficult to control. 
 
 
2.1.2 Individual appliances 
Water heating appliances that are dedicated to a single household are termed individual 
water heating appliances. These are far more common in the EU than collective 
systems, and are increasing in number. 
 
These appliances can be categorised by the technical aspects listed earlier and are 
discussed below: 
 
Energy input 
All types of energy are likely to be used to produce sanitary hot water. In the residential 
sector, possible energy sources are: 
• gas, 
• oil, 
• electricity, 
• coal, 
• wood, 
• solar. 
 
District heating is also an option, but is considered as part of the collective appliances 
described in the previous section. 
 
Data on stock and market for solar appliances are available but are usually counted by 
area covered (in m²) of collectors, with little or no additional information on the 
secondary heat source (usually, gas or electricity). So the solar category will merge 
appliances with electricity or gas as the secondary heat source. Note that ‘solar 
only’ (with no additional heat source) water heaters will not be studied in detail as they 
represent less than 5% of the existing solar water heater stock and are adequate for the 
south of Europe only. Solar water-heating appliances are, of course, an important fuel 
switching option. 
 
Type of heat exchange 
The heat transfer from the heating element to the water can be done directly or 
indirectly through a heat exchanger. If possible it would be desirable to have the 
information on this aspect in the stock and sales information. 
 
Type of supply 
During the course of a day or year, the hot water demand will vary. This leads to the 
definition of peak hot water requirements. Instantaneous appliances heat and supply 
sanitary water when it is needed. This means a high installed power used only for short 
periods. Conversely, storage appliances allow the production and use of hot water to 
be at different times of the day. This allows a reduction in the peak power demand of 
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the heating appliance (especially useful for electrically powered appliances) and may 
also mean that the appliance performs at a higher efficiency when generating hot water 
(due to fewer ‘start-stop’ losses). However, this choice also requires a larger space for 
storing the hot water and incurs standing losses for the storage tank. There is thus a 
trade-off between instantaneous (no standing losses, potentially lower conversion 
efficiency) and stored hot water with standing losses (though potentially higher thermal 
conversion efficiency). The relative efficiency merits of both systems, in practice, will 
depend on the draw-off patterns in actual use. 
 
Functionality 
The ‘functionality’ of the appliance is also a determining factor for the classification. 
Three types of ‘functions’ are currently on the market: 
1. dedicated to warm water only, 
2. warm water combined with room heating, 
3. warm water combined with electricity generation (micro combined heat power). 
 
Micro-cogeneration systems could provide large increases in energy efficiency in the 
residential sector. However, as these are still an emerging technology, these micro-CHP 
systems will not be considered in quantitative terms in this study. 
 
So there will be two possibilities for the appliances considered in the study: stand-
alone appliances (called ‘water heater’) and integrated appliances (called ‘combi 
boiler’ – ie combined space and water heating). 
 
The combination of all these parameters gives 40 possible categories (Figure 2.1). 
According to the data already available on markets and stocks per country, but also on 
energy efficiency, they have been classified in five classes: 
 
1. Large (> 5 %) market share in at least one country 
2. Large potential energy savings 
3. Market share < 5 % in all countries and no large potential energy savings 
4. Not adequate / not available 
5. No standards and tests methods 
 
Data for estimation of criteria (1) and (2) are based on two previous studies: EVA 
(1998) and TNO (1996).  
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heat source conversion supply heat source conversion supply
gas D instant. gas D or I instant.
gas D storage gas D or I storage
gas heat pump instant. gas heat pump instant.
gas heat pump storage gas heat pump storage
oil D instant. oil D or I instant.
oil D storage oil D or I storage
oil heat pump instant. oil heat pump instant.
oil heat pump storage oil heat pump storage
coal D instant. coal D or I instant.
coal D storage coal D or I storage
coal heat pump instant. coal heat pump instant.
coal heat pump storage coal heat pump storage
electricity D instant. electricity D or I instant.
electricity D storage electricity D or I storage
electricity heat pump instant. electricity heat pump instant.
electricity heat pump storage electricity heat pump storage
solar I instant. solar I instant.
solar I storage solar I storage
wood D instant. wood D instant.
wood D storage wood D storage

Large market share in at least one country
Large potential energy savings

Market share < 5 % in all countries and no large potential energy savings
Not adequate / not available
No standards and tests methods

stand-alone appliances integrated appliances

 
Figure 2.1: Possible functional categories 
 
Only the first two classes (where large market share and large potential reductions in 
energy) will be considered further in the numerical part of this study. This gives finally 
13 functional categories for individual appliances. 
 

heat source conversion supply heat source conversion supply
gas D instant. gas D or I instant.
gas D storage gas D or I storage
gas heat pump storage gas heat pump storage
electricity D instant. oil D or I storage
electricity D storage electricity heat pump storage
electricity heat pump storage solar I storage
solar I storage

Large market share in at least one country
Large potential energy savings

stand-alone appliances integrated appliances

 
Figure 2.2: Studied functional categories 
 
The following additional groupings are proposed: 
1. In the residential sector, most of the existing stock of solar appliances is used for 

sanitary water heating only. Consequently, the two solar categories (stand-
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alone/solar/direct/storage and integrated/solar/direct/storage) will be merged in a 
single one: solar water heaters (assumed to be for water heating only). 

2. Due to the small market sizes, the two electric heat pump categories (stand-
alone/electricity/heatpump/storage and integrated/electricity/heatpump/storage) will 
be merged in a single one: electric heat pump water heaters. 

3. Due to the small market sizes, the two gas heat pump categories (stand-
alone/gas/heatpump/storage and integrated/gas/heatpump/storage) will be merged 
in a single one: gas heat pump water heaters. 

 
Finally, this gives us 10 categories for the individual appliances. Including the water-
heating appliances for district heating totals 11 appliance categories. 
 
Ideally, the stock and market data would reflect these categories. However, when 
finalising a complete data set for the EU some compromises will be made.  
 
 
2.1.3 Summary 
In categorising different water-heating appliances the following are considered: 
1. Electric instantaneous water heaters 
2. Electric storage water heaters  
3. Electric heat pump water heaters 
4. Gas instantaneous water heaters 
5. Gas storage water heaters 
6. Gas combi (room heating + water heating) instantaneous boilers 
7. Gas combi (room heating + water heat.) storage boilers 
8. Gas heat pump water heaters 
9. Oil (or coal) appliances (mostly all are oil combi boilers) 
10. Solar water heaters 
11. District heating appliances 
 
Within the collective appliances, solely the district heating terminal equipment will be 
studied (number 11 on above list). However, some data on markets and stock for 
electric collective equipment and gas/oil/coal equipment are included. 
 
 
2.2 Classification in terms of size/capacity 
Water heating appliances are usually classified in terms of their technical characteristics 
as shown in the previous section.  However, they can also be defined in terms of their 
capacity (or size). 
 
Correspondence between hot water needs and equipment sizing 
An earlier task studied the different sizes of water-heating appliance. Five typical end-
use equipment were selected in Task 2 of this study:  
1. single tap (kitchen/washbasin) 
2. two taps (not simultaneous) 
3. two taps (shower) (simultaneous) 
4. three taps (bath) (simultaneous) 
5. more than three taps (bath) (simultaneous) 
 

 8



These five typical household equipment correspond, more or less, to the ones described 
in various sizing procedures (see for example AICV, 1991; RECK, 1996; EDF, 1995).  
 
Whilst listing the categorisation by size it is also necessary to mention the ‘sizing’ of 
water-heating appliances. In order to limit the scope of the study, it will be assumed 
that the appliances are ‘correctly sized’ to the hot water needs. In other words, no 
quantitative account will be made for situations where the hot water equipment is not 
matched to the real needs (for example, due to a decrease in the number of persons 
living in an household, small hot water needs with a large storage water heater). 
However, there will be energy saving potential for systems that are clearly mis-matched 
to the user requirements. 
 
 
Proposal for size/capacity classification  
The description of typical hot water needs used for appliances sizing differs according 
to the two main types of appliances:  
• for instantaneous systems, the maximum flow rate (litre/minute) is used, 
• for storage systems, the maximum daily hot water needs (litre) is used. 
 
The classification per size is discussed further in Tasks 2 and 4. A proposal is given in 
Table 2.1, based on data from AICV (1991), RECK (1996) and EDF (1995). 
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Table 2.1: Classification by size/capacity 
 
 

      1
 

2 3 4 5

Single tap 
(kitchen/washbasin)

2 taps (not 
simultaneous) 

2 taps  
(1 shower) 

(simultaneous) 

3 taps (bath) 
(simultaneous) 

> 3 taps 
(simultaneous) 

Description of typical hot water needs 
(maximum flow rate for instantaneous 
systems, maximum daily hot water needs for 
storage systems) 
Flow rate Litre/min (∆T = 25 K) <=5 5 - 10 10 - 13 13 -16 >=16 
Daily hot water needs Litres at 60 °C 15 –-30 30 -80 50 - 95 95 -150 150 - 250 
Instantaneous water heaters 
 
Flow rate Litre/min (∆T = 25 K) <=5 5 - 10 10 - 13 13 - 16 >=16 
Power  kW <=8.7 8.7 - 17.5 17.5 - 22.7 22.7 - 28 >=28 
Storage water heaters 
 
Storage  Litre 15 or 30 (ST) 50 or 75 (ST) 75 or 100 (ST 

or DT) 
100 or 150 

(ST) 
150 or 200 

(DT) 

150 or 200 
(ST) 

250 or 300 
(DT) 

Power       kW
Waiting time        seconds

  

 
ST = single tariff, DT = double tariff (for electric appliances, when available) 

 10



2.3 Final categorisation 
 
By combining the 11 categories described earlier with the 5 different sizes, leads to 55 
possible categories.  
 
Table 2.2: Classification by appliance and installation type and size 

Type of appliance Size 
 1 2 3 4 5 
Electric instantaneous water heaters ? ? ? ? ? 
Electric storage water heaters ? ? ? ? ? 
Electric heat pump water heaters ? ? ? ? ? 
Gas instantaneous water heaters ? ? ? ? ? 
Gas storage water heaters ? ? ? ? ? 
Gas combi (room + water heating) instant. Boilers ? ? ? ? ? 
Gas combi (room heating + water heat.) storage boilers ? ? ? ? ? 
Gas heat pump water heaters ? ? ? ? ? 
Oil (or coal) appliances (mostly all: oil combi boilers) ? ? ? ? ? 
Solar water heaters ? ? ? ? ? 
District heating appliances ? ? ? ? ? 
 
In practice, many of these sub-categories do not exist. More importantly, data on 
markets and stocks are not available at this level of details for each of the EU countries. 
Information by size is very limited and only available for the Netherlands in sufficient 
detail. Thus, in the following analysis the technical categorising criteria (11 appliance 
types) will form the basis for classification. 
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3. Current stock and market trends 
This section will discuss the domestic water-heating situation in each of the EU 
countries, focussing on fuel types and the market for specific water heating appliances. 
This will be a more qualitative analysis of the current stock of, and market for, water 
heating. This will form as a background for the creating a complete data set in Section 
5. 
 
3.1 Austria  
Stock 
Austria is primarily an electric water heater country, with gas confined mainly to 
Vienna. 
 
Table 3.1: Ownership of water heating systems by fuel type (Austria - 1990) 
Fuel type % share 
Electricity 42.8 
Natural gas 6.1 
Coal  2.4 
Fuel 11.0 
Others 15.2 
Mixed 22.5 
Total 100  
Source: Graz (1995) 
 
These figures are similar to those found in Unipede (1997), even if the percentage of 
electric appliances seems overestimated in this last reference. It has to be noted that 7% 
of the households have more than one water-heating appliance, and this can be 
explained by the difference between the two sources. 
 
Table 3.2: Ownership of water heating systems by fuel type (Austria - 1989) 
Fuel type % share
Electricity 49.5
Natural gas 5.9
Mixed (including DH) 29.2
Heat pump 1.3
Mixed + Electricity or heat pump 6.3
Others 7.8
Total 100 
Source: Unipede (1997) 
 
More recent data are available in ENEA (1998) and Europa (2000), but with significant 
differences with the first two sources. The share of instantaneous gas water heaters is 
estimated between 17 and 20%. In fact, as seen in ECI (2000), the consumption of 
natural gas has increased by 25% between 1990 and 1996.  
 
Table 3.3: Ownership of water heating systems by fuel and type (Austria - 1995) 
Type % share
Electric WH 48
Instantaneous gas WH 17
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Storage gas WH 1
Combi boilers 18
Others 16
Total 100
Source: Graz (1995) 
 
Market trend 
Austria has historically been an electric water heater country except in Vienna where 
instantaneous gas water heaters predominated. The shares of both types of dedicated 
water heaters have been eroded by the growth of “combi” boiler sales and, even more 
by the growth of indirect cylinders (in spite of a slight dip in 1993). Electric water 
heater sales have held up reasonably well up to 1992 (with exceptionally high demand 
in 1992), dipped in the recession conditions of 1993, but then recovered in 1994 and 
1995 (partly as a result of increased sales of low priced products though do-it-yourself 
stores). In addition to replacement demand, there are still sold for use alongside oil fired 
boilers. Sales are now forecast to decline, but only very slowly (ENEA, 1998). 
 
A strong trend to solar systems for hot water supply started in 1985, as the result of 
strong incentives from states and villages and environmental awareness of the 
consumers. These systems took a large part of the market formerly taken by heat pumps 
(decreasing number being sold) (Unipede, 1997). 
 
Table 3.4: Sales of electric water heating systems (Austria) 
 Instantaneous electric WH Storage electric WH
1990  70,000
1991  75,000
1992  81,000
1993  80,000
1994 71,000 79,000
1995  78,000
Source: Graz (1995) 
 
Historical data on consumption of electricity and natural gas for water heating 1990 – 
1996 can be found in ECI (2000). 
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3.2 Belgium 
 
Stock 
Belgium has been an instantaneous gas water heater country. In Belgium, “combis” 
have proved less popular. Dwellings with gas supply have tended to stay with dedicated 
gas water heaters, while those without gas have opted either for electric water heaters or 
for indirect heating (which in Belgium is far more associated with oil fired boilers than 
with gas boilers). 
 
Table 3.5: Ownership of water heating systems by fuel type (Belgium - 1990) 
Fuel type % share 
Electricity 39.3 
Natural gas 33.9 
Fuel oil 19.1 
LPG 7.7 
Total 100  
Source: Unipede (1997),  
Note: this is refereed only to supplied area of Electrabel (80 % of Belgium) 
 
The table above gives results quite different to those found in ENEA (1998) for 1995, 
which are given hereafter.  
 
Table 3.6: Ownership of water heating systems by fuel and type (Belgium - 1995) 
Fuel type % share
Electricity 25
Instantaneous gas 40
Storage gas 3
Combi boilers storage 10
Combi boilers instantaneous 10
Others 12
Total 100 
Source: ENEA (1998) 
 
 
Market trend 
For several years now, Belgian energy policy has consisted of favouring the 
development of natural gas heating applications. However, electric storage water 
heating holds up well (mainly used with a three-rate time-of-day electricity pricing) 
(Unipede, 1997). 
 
Belgium has had a balanced mixture of electric and gas water heating, depending on gas 
availability. Instantaneous gas water heaters are in decline. 
 
Table 3.7: Sales of electric and gas water heating systems (Belgium) 
 Electric Instantaneous WH Electric Storage WH 
1995 11,000 117,000
Source: Unipede (1997) 
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3.3 Denmark 
 
Stock 
Space and water heating are usually integrated in Danish households. District heating 
has the largest ownership in Denmark, with around 50 % of installed stock. 
 
Table 3.8: Ownership of water heating systems by fuel type (Denmark - 1995) 
Fuel type % share 
Electricity 10 
Natural gas 15 
Oil and Coal 25 
District heating 50 
Total 100 
Source: DGC (1997) 
 
These figures are in good agreement with those given in ECI (2000, from Naturgas, 
1999). 
 
Table 3.9: Ownership of water heating systems by fuel type (Denmark - 1998) 
Fuel type % share 
Electricity 13 
Natural gas 12 
Oil/coal 27 
District heating 55 
Total 100  
Source: ECI (2000) 
 
Market trend 
The current trend is away for electricity and towards CHP and natural gas as a fuel 
source for combined space and water heating (ECI, 2000).  
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3.4 Finland 
 
Stock 
Two sources gave an estimation of the national stock in 1995: Statistics Finland (1998) 
(in ECI, 2000 and Unipede, 1997). One can notice major differences in the given 
figures, even in the big points are common (predominance of district heating, then 
electricity and oil appliances). Figures from Statistics Finland (1998), the basis of the 
Eurostat project on ‘Household Energy Consumption’, are used in this study. 
 
Nearly 50% of the existing buildings use district heating for water heating. Oil and gas 
appliances are usually combi systems (Unipede, 1997). 
 
Table 3.10: Ownership of water heating systems by fuel type (Finland - 1995) 

Linked to central heating?Fuel type 
Yes No All

Oil 18.0 - 18.0
Coal / peat 0.2 - 0.2
Electricity 21.2 7.1 28.3
Natural gas 0.4 - 0.4
Wood 4.7 - 4.7
District Heating 48.2 - 48.2
Other 0.3 - 0.3
Total 93.1 7.1 100
Source: ECI (2000) 
 
Market trend 
From 1988 to 1994, the share of electricity in new buildings has greatly decreased in 
favour of district heating. 
 
Table 3.11: Market shares of WH equipment by fuel type in new buildings 
(Finland) (%) 
Year Electricity Gas Oil DH Others Total
1988 44.3 0.5 9.1 43.1 3.0 100
1989 46.9 0.7 9.0 41.2 2.2 100
1990 39.7 0.7 11.0 46.5 2.1 100
1991 34.2 0.9 12.6 49.7 2.6 100
1992 29.4 0.7 10.6 56.2 3.1 100
1993 24.6 0.2 8.1 63.3 3.8 100
1994 27.7 0.4 6.9 60.8 4.2 100
Source: Unipede (1997) 
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3.5 France 
 
Stock 
There has traditionally been a high share of electric water heating in France, which 
complements the high incidence of dry electric central heating. However, the trend is 
towards “combis” and indirect water heating, although many dwellings combine wet 
system central heating with electric water heating. 
 
Table 3.12: Ownership of water heating systems by fuel and type (France –
1988/1996) 
Type 1988 1992 1994 1996
 
Combined with room heating 
Fuel 13.2 11.1 10.5 12
Natural gas 14.7 17.4 18.3 21.6
LPG 1.0 1.0 1.1 1.6
Coal + wood 1.3 1.2 1.1 0.1
District + others 3.1 3.5 3.5 3.5
Total combined 33.3 34.1 34.5 39.7
 
Independent from room heating 
Natural gas 15.6 12.6 12.5 10.3
LPG 8.5 6.1 5.7 3.4
Electricity 37.2 44.4 45.0 44.9
Total combined 
 

61.3 63.0 63.1 58.5

No hot water 5.4 2.8 2.4 1.8
Total 100.0 100.0 100.0 100.0
Source: Ceren (1994), Ceren (1998) 
 
Market trend 
France has long been an electric water heater country. However, the long term trend in 
electric water heater sales is downward as electric water heating slowly loses ground to 
“combi” boilers and indirect water heating. Electric water heating is now mainly (70%) 
a replacement market which continue to be eroded by “combi” boilers (and indirect 
cylinders). However, there are many homes with wet system central heating which still 
use electric water heaters. Furthermore, even if consumers decide to convert from dry 
electric to wet system space heating (for reasons of running costs), it is far from certain 
that they will opt to replace a relatively cheap electric water heater with a more 
expensive indirect cylinder. Thus, although on a downward trend, the electric water 
heater market in France will remain substantial. Dedicated gas water heaters are 
expected to decline rapidly (especially the single point "chauffeau"). Some 90% of these 
sales are for replacement of old or failed appliances. On the other hand, the small gas 
storage water heater market is growing slowly, mainly by taking share from electric 
(ENEA, 1998). 
 
Table 3.14: Sales of electric and gas water heating systems (France) 
 Electric Storage WH Gas instantaneous WH
1990 1,051,000 466,800
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1991 1,019,000 482,400
1992 955,000 502,800
1993 860,000 411,600
1994 860,000 394,800
1995 915,000 351,600
1996 915,000 367,200
1997 970,000 350,400
1998 1,010,000 371,100
1999 1,050,000 
Source: Gifam (2000 and Xerfi (2000) 
 
 
3.6 Germany 
 
Stock 
The evaluation of ownership level in Germany is especially difficult, because there is 
more than one water-heating appliance per equipped household (in some households 
there are small capacity water heaters for some draw-off points). This is illustrated in 
the statistics indicating that there is more than one water-heating appliance per equipped 
home. A distinction could be made between: 
• households with electric water : 11,200,000 (of which only 4,000,000 with 

DESWH, and 7,200,000 with instantaneous system); 
• and the number of DEWHs: 15,200,000 (of which 4,000,000 main units plus 

11,200,000 secondary small units). 
This gives an average number of installed electric water heater of 1.35 per equipped 
household (EMP, 1996). 
 
Table 3.15: Ownership of water heating systems by fuel type (Germany - 1995) 
Fuel type % share 
Electricity 45 
Natural gas 20 
Oil and Coal 30 
District heating 5 
Total 100 
Source: DGC (1997) 
 
These values are in good accordance with those found in Wuppertal (1996) for 1992, 
this last reference also gives the type of coupling with central heating. 
 
Table 3.16: Type of coupling with central heating (Germany 1992) 
 Coupled to central (1992) heating Individual (1992)
Electricity 0 77.5 %
Natural gas 30.3 % 20.1 %
Fuel 48.5 % 1.0 %
District 17.0 % 0
Others 4.2 % 1.4 %
Total 100 % 100 %
 16,5 million 18,5 million
Source: Wuppertal (1996) 
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In the former West Germany (where the figures are very much estimates), there is a 
high share of electric water heaters. Here the growth is clearly coming from indirect 
cylinders, but some observers expect a trend back towards “decentralised” (single point) 
water heating. The balance of the stock between the two is, however, difficult to 
estimate because of the lack of data on the extent of collective heating and 
accompanying water heating. 
 
For the former East Germany, figures are again scarce. It is thought that about 90% of 
those on district heating also derive their hot water from district heating systems. Most 
of the rest who are on the gas network use instantaneous gas water heaters. Elsewhere, 
electric water heaters are widely used, including instantaneous single point up to 6 kW 
and storage models (both single point and 80 litre multi points). Again, there is a view 
that single point configurations will grow. 
 
Some data on the market of electric appliances are available. 
 
Table 3.17:  Sales of electrical water heating types in the German market (x1000) 
 Instantaneous Storage Total
1990  1,828
1991 1,477 1,027 2,504
1992  2,351
Source: Wuppertal (1996) 
 
Market trend 
The main features of the former West Germany water heating market are: 
• the very large but slowly declining market for instantaneous electric and <30 litre 

storage water heaters, 
• a significant but now declining market for electric storage >30 litres (mainly up to 

110 litres), 
• the modest and declining instantaneous gas water heater market, which is now 

almost entirely for replacement, 
• a significant but now falling gas storage water heater market (mainly 115-150 litres 

but some up to 220 litres in the institutional market. 
 
One constraint to the market in the “neue Bundesländer” (NBL) is the high level of 
district heating which is also (indirectly) supplies hot water (about 22% of households). 
However, there are increasingly significant sales of electric water heaters including 
about 100,000 instantaneous, 290,000 small unpressurised storage models, and 100,000 
pressured storage models. 
 
Table 3.18: Market shares of WH equipment by fuel type in NEW buildings (%) 
(Germany) 
Year Electricity Gas Oil Others Total
1990 36.4 46.9 14.2 2.5 100
1991 39.5 46.0 11.8 2.7 100
1992 40.8 46.5 11.4 1.3 100
1993 41.8 43.8 11.3 3.1 100
1994 45.5 44.7 12.2 2.6 100
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1995 40.3 45.0 12.2 2.5 100
Source: Unipede (1997) 
Note: data are for the service area of RWE energie 
 
3.7 Greece 
 
Stock 
Few statistics are available for Greece. The following are from Eurostat (1995).  
 
Table 3.19: Household ownership (%) of water heating systems by fuel type 
(Greece 1995) 

Linked to central heating?Fuel type 
Yes No All

Oil 2.6 - 2.6
Electricity - 77.9 77.9
Gas (GPL) - 0.1 0.1
Solar - 15.1 15.1
Others - 3.7 3.7
Without hot water - 0.6 0.6
Total 2.6 97.4 100
Source: Eurostat (1995) 
 
Market trend 
More recent figures show that, in 1999 the share of Greek dwellings using solar thermal 
water heating systems has grown up to 21% (ECI, 2000). 
 
 
3.8 Ireland 
Ireland and the UK have very similar heating installations. Usually, they water heating 
and space heating combined within the same system. 
 
Stock 
 
Table 3.20: Ownership of water heating systems by fuel and type (Ireland –1995) 

Linked to central heating? 
Fuel type Yes No All
Oil 26.6 0.0 26.6
Solid fuels 21.7 0.0 21.7
Electricity 0.0 16.6 16.6
Natural gas 14.9 0.4 15.3
Other/mixed 6.2 5.9 12.0
LPG <1.2 <0.1 1.2
Total 70.4 23.0 93.4
No hot water 4.5
Source: ECI (2000) 
 

 20



Market trend 
There has been a recent trend away from solid fuel (coal), towards oil. Latterly, this has 
also included the uptake of natural gas, which is expected to continue at the expense of 
coal due to the expansion of the piped gas network (ECI, 2000). 
 
Table 3.21: Market shares of WH equipment by fuel type in buildings % (Ireland) 
Year Electricity Gas Oil Solid fuel Total
1990 27 7 15 51 100
1991 27 8 17 48 100
1992 27 9 18 46 100
1993 26 12 19 43 100
1994 26 14 20 40 100
1995 25 15 22 38 100
1996 25 18 23 34 100
Source: Unipede (1997) 
 
 
3.9 Italy 
 
Stock 
Italy has been very much an electric water heater market, but is moving increasingly 
towards “combis” and indirect cylinders. The number of families with water heating 
linked to central heating has risen from 6.2 million in 1989 to 9.8 million in 1995. 
 
Table 3.22: Ownership of water heating systems by fuel and type (Italy - 1993) 
 % share
Central supply 6.6
Single flat supply, of which 86.2
    - combined boiler 41.3
    - electric WH 33.5
    - gas WH 10.0
    - solid fuel WH 1.3
    - Solar WH 0.1
No hot water  6.3
Total 100
Source: Unipede (1997) 
 
This is quite consistent with (more recent but less complete) data given in ENEA (1998) 
for 1995. 
 
Table 3.23: Ownership of water heating systems by fuel and type (Italy - 1995) 
 % share
Central supply 8
Single flat supply, of which 90
   - combined boiler 40
   - electric WH 33
   - gas WH 14
   - other 3
No hot water  2 (assumed)
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Total 100 
Source: Enea (1998) 
 
Market trend 
The stock penetration rate of electric water heaters had increased up to 1985, when it 
reached 52%. From his, it has continuously decreased rapidly, reaching 33% in 1993 
(Unipede, 1997). This is linked with the development of the natural gas distribution 
network, mainly in the south of the country. This trend is still in progress, whilst the 
penetration rate of electric water heaters in new building has dropped to 13.5% 
(Unipede 97). 
 
Italy has been first and foremost an electric water heater market, but demand has 
declined as sales of “combis” and indirect cylinders have grown. Thus sales of models 
>30 litres (concentrated in the 80 litre range but with the trend towards 50 litres) used as 
the main supply of hot water are declining. There is some revival in sales of <30 litre 
models as these are more linked to second homes, extensions, etc., and because of 
replacement demand which had been delayed during the economic recession. There is a 
large demand for low priced products of this category in Sicily. Instantaneous gas water 
heater sales are also in decline, and it is estimated that some 80% of all sales of 
dedicated water heaters (i.e. not linked to boilers) are now for replacement. Of the now 
declining gas storage market, about 50% of units sold are 80 litres, mainly for domestic 
use, and 50% are 100 litre or over, mainly for non domestic use. 
 
Table 3.24: Sales of electric water heating systems (Italy) (x1000) 
 Storage electric 

WH 
1990 1,571 
1991 1,651 
1992 1,386 
1993 1,419 
1994 1,245 
Source: ENEA (1996) 
 
Table 3.25: Ownership of water heating systems by fuel type in NEW buildings 
(Italy) 
 % share 
Electric 6.6 
Natural gas  64.6 
Fuel oil 9.3 
LPG 11.7 
Others 7.7 
Total 100 
Source: Unipede (1997) 
Note: data referred to buildings built in 1991, 1992 and 1993 
 
 
3.10 Luxembourg 
 
Data were not readily available for stock or market. 
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3.11 Netherlands 
 
Stock 
Two sources have been reviewed: ENEA (1998) and ECI (2000), giving similar figures, 
the first one for 1995 and the second one for 1997-1998. 
 
Table 3.26: Ownership of water heating systems by fuel and type (Netherlands - 
1995) 
 % share
Combi inst. 39
Combi storage 6
Gas instantaneous. WH 43
Gas storage WH 4
Electric instantaneous WH ?
Electric storage WH 15
Collective (including DH) 4
Total 111
Source: ENEA (1998) 
 
The number of combi boilers in the second source seems to be questionable.  
 
Table 3.27: Ownership of water heating systems by fuel and type (Netherlands - 
1997) 
System type % Households
Hot water from gas central heating 57
Gas-fired instantaneous water heater, of which: 39
      In bathroom 16 
      in kitchen 23 
Gas-fired storage water heater 3
Electric storage water heater, of which: 16
     <20 litres volume 8.2 
     >20 litres volume 9.4 
Electric instantaneous water heater 5.2
Collective (inc. district heating) 6
Source: ECI (2000) 
 
Linkage of the space and water heating systems has become more and more popular, 
growing from 20% in 1988 to 50% on 1997 (ECI, 2000). In 1997, 14% of Dutch 
households owned more than one water-heating appliance, on average. 
 
Netherlands has, historically, been an instantaneous gas water heater country, though 
Combis are increasingly gaining a larger part of the stock. 
 
Market trend 
In the Netherlands multi-point heating is mainly by gas. Over 60% of electric water 
heaters are models of 15 litres or less: the larger electric models are in decline due to 
competition from “combis”. Combined space and water heating boilers have also been 

 23



installed in 88% of dwellings constructed since 1990. Not surprisingly, instantaneous 
gas water heaters are in decline. 
 
 
3.12  Portugal 
 
Stock 
The number of households equipped with hot water systems has increased largely from 
61% in 1988 to 86.4% in 1994. Instantaneous gas water heaters are the most used, but 
DESWHs are common in the north of Portugal, especially in Oporto where cheap 
electricity was available till some years ago. This was because there was no urban 
distribution of gas, and until the end of the eighties the electricity was cheaper. Now the 
electricity has the same tariff as the rest of the country and the stock of water heating 
appliances is beginning to change.  The new natural gas network will contribute to 
change the electric water heaters to gas appliances, assisted by financial incentives and 
advertising campaigns. 
 
Table 3.28: Ownership of water heating systems by fuel and type (Portugal – 1988 
and 1994) 
 % share 1988 % share 1994
Electric WH 12 16
Gas WH 46 64
Combi <1 <1
Others 4 5
No hot water 38 14
Total 100 100
Source: CCE (1996) 
 
Market trend 
Portugal has traditionally been a gas water heater country, however with a sizeable 
market for electric storage water heaters as well. In Portugal there is also a market for 
electric water heaters, especially in the North where hydro-electricity has been available 
at low prices, and also in the Algarve. Oporto's cheap electricity ended some years ago, 
and, since then, the electricity price is unified for the whole country. Although electric 
water heaters regained some ground in 1995, the long-term trend is expected to be 
downwards. 
 
 
 
 
3.13 Spain 
 
Stock 
Water heating in Spain is based first and foremost on gas water heaters using LPG, but 
there is also a significant use of electric water heaters.  
 
Table 3.29: Ownership of water heating systems by fuel and type (Spain - 1995) 
 % share 
Electric 16 
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Instantaneous gas 60 
Gas combi 15 
Collective 7 
No hot water 2 
Total 100 
Source: ENEA (1998) 
 
This can be compared with figures reported in Unipede (1997): in 1991, the share of 
instantaneous gas WH was 75%, the combi boilers represented only 9% and the electric 
appliances accounted for 13%. This shows how the combi appliances are the new trend. 
 
Market trend 
“Combi” boilers are gaining share both in new build and in dwellings that are being 
connected to the natural gas mains network. 
 
Table 3.30: Sales of electric and water heating systems (Spain) 
 Electric WH Gas WH 
1991 383,300 826,900 
1992 369,000 861,000 
1993 340,400 750,900 
1994 372,700 768,000 
1995 360,000 775,000 
Source: IDAE (1995) 
 
 
3.14 Sweden 
 
Stock 
Hot water production is generally part of the central heating system in the buildings. 
Statistical figures for energy usage for hot water are similar to the energy source on 
domestic room heating (Unipede, 1997). 
 
Table 3.31: Ownership of water heating systems by fuel type (Sweden - 1995) 
Fuel type % share 
Electricity 50 
Natural gas 5 
Wood 15 
District heating 15 
Total 100 
Source: DGC (1997) 
 
 
Market trend 
The use of electricity in the detached houses sector has increased substantially between 
1970 and 1990 but the installation of various types of energy efficiency measures have 
helped to prevent an increase of heating electricity consumption since 1990 (ECI, 
2000). 
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3.15 United Kingdom 
 
Stock 
The UK has a unique pattern of plumbing. Until 1989, Water By Laws forbade the 
storage of more than 15 litres of hot water under direct mains pressure. The basis of 
water heating in the UK is the single walled open-vented copper cylinder. These are 
mostly indirectly heated by the central heating boiler (usually supplemented by an 
electric immersion heater for use when the boiler is not running), but copper cylinders 
are also used in conjunction with off peak electricity. With the change in the By Laws, 
unvented versions are now coming in, as are other hybrid versions. 
 
Table 3.32: Ownership of water heating systems by fuel type (United Kingdom – 
1996) 

Linked to central heating? 
Fuel type Yes No All
Oil 3.2 - 3.2
Solid fuels 5.2 - 5.2
Electricity, of which: 
On- peak immersion 
Off-peak immersion 
Individual 

- 19.4
13.0
5.8
0.6

19.4

Natural gas 66.9 4.2 71.1
Wood 
Other 0.6 - 0.6
Total 75.9 23.6 99.5
No hot water 0.5
Source: ECI (2000) 
 
Market trend 
Copper cylinders have lost ground to “combis”, whilst dedicated instantaneous gas 
water heaters are dying out. On present trends it seems likely that the loft header thank 
will fairly rapidly lose share of the new systems market (i.e. new build and first time 
installations in existing dwellings), but that the replacement market will change only 
slowly. 
 
In the UK the dedicated domestic electric water heater market is relatively small but 
growing. Included in this area are 10 litre and 15 litre unvented multi-point water 
heaters, of which around 25,000 units were sold in 1995. The instantaneous gas water 
heater market is in long term decline, and relies mainly on replacement (excluded are 
some 30-40,000 small imported models for caravans, boat etc. and around 10,000 hot 
water circulators). Sales of unvented stored hot water systems are still very much 
oriented towards the specific (new build and major refurbishment). 
 
Table 3.33: Sales of electric and water heating systems (United Kingdom) (x1000) 
  Elec. Inst. Elec. Stor. Gas Inst. Gas Stor. conventional 

standard 
cylinder 

Pressurised 
cylinders

1986 135 127 205 8 10 900
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1987 137 131 8 14 900
1988 140 141 9 24 875
1989 137 147 170 9 37 830
1990 118 139 159 5 38 795
1991 107 132 138 5 51 750
1992 101 1333 124 7 59 768
1993 96 135 111 7 71 771
1994 93 136 99 8 83 755
Note: conventional standard cylinder and pressurised cylinders are combi appliances 
Source:  BSRIA (1995) 
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4. European market data 
The country overviews in the previous section can be used to gain an overview of the 
EU as whole. From the above data some features of water heating in the EU does 
emerge. As central heating ownership has grown, the trend has clearly been towards 
water heating being linked to central heating boilers. This has taken two main forms: 
 
• instantaneous gas water heating using “combination” boilers (combi 

instantaneous) or “combis”. “Combis” have proved to be a convenient solution, 
especially for smaller properties, and especially where central heating has been 
installed in dwellings previously using instantaneous gas water heaters. The share of 
combis has grown in most of the countries studied, not only against dedicated water 
heaters but also, on balance, against indirect cylinders; 

• indirect cylinders (combi storage), usually heated by a primary hot water circuit 
from the boiler. Quantification of this sector has been difficult. Except in the UK 
where the traditional copper cylinder has lost ground to the instantaneous combi, 
this has been a growing sector, with a trend away from instantaneous water heating 
towards the luxury of stored hot water. And even with combis (notably in Italy and 
the Netherlands and now France) there is a trend towards supplementary stored 
water. However, there are signs that the ratio of cylinders to boilers sold is now 
approaching saturation. 

 
The aggregated sales data, shown in Figure 4.1 (which excludes the smaller electric 
water heaters), show some general trends, which are masked by particular 
circumstances in individual countries: 
• the decline in sales of instantaneous gas water heaters in most countries was 

temporarily hidden by the rapid increase in demand from the former East Germany, 
which peaked in 1992 and fell dramatically from the end of 1993 onwards; 

• the underlying growth in indirect cylinders is masked by the decline on the large 
copper cylinder market in the UK (which includes some versions other than indirect 
cylinders) and the peaking of the German market following the exceptional demand 
in 1991. 

 
Overall, the sale of electric storage heaters is declining since a peak of 3 million in 1991 
and this trend is projected to continue towards the year 2000 and beyond. 
 
Combi boilers are increasing share and are now the largest ‘sellers’ in the EU (10 of the 
largest countries out of 15), approaching 3 million pieces per annum. This trend is 
expected to continue, especially with the increasing gas distribution network. Gas stand-
alone water heaters are still a small part of the market, and are set to decline, whilst 
instantaneous gas water heaters, are declining in sales rapidly, as combi systems 
become prevalent.  
 
Size of stored electric 
Some limited data on the electric stored market by size from GB Consult Group Ltd are 
given in Table 4.1, which show estimated figures of sales by capacity in 1995. It is 
noticeable that the pattern of sales shows quite different characteristic by country. One 
feature of note is the number of small appliances sold in Germany and Netherlands.
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Figure 4.1: Sales trends in the main water heating products 1987-2000 for 10 European countries. 
 

Figure 1: Sales trends in main Water Heating products 1987-2000 for 10 European countries
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Table 4.1: Estimated sales of electric storage water heaters by size 1995 (x 1000) 
 
 
 

Capacity in Litres F (1991) UK D ? I E P (!) B NL A CH 
  5 ≤ 10 45  906 -  -  72 40  
10 ≤ 15  25  250 18 - 64  14 9 
15 ≤ 30 82  30 45    5 13  
30 ≤ 50    125 100 12  2  4 
50 ≤ 75    115 144      
75 ≤ 80 174  170 455 51 22 29   14 
80 ≤ 100  45(°)   44   53 74  
100 ≤ 150    80   26    
150 ≤ 200 482    12 10 24   16 

>200 78  30  11  22  7 21 
           

(°) + 90 -100000 
copper cylinders 

(electric) 

          

Source: GB Consult Group Ltd - UK 
Note: (!) for Portugal data are estimated, and might include also DESWH used in the tertiary sector (i.e. hotels) 
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5. Stock model information 
The previous two sections outlined some of the readily available market (and stock) 
data. However, for the purpose of creating a model for estimating the effects of different 
measures a more complete and consistent data set is needed. This section will show a 
methodology to develop a base case model of the stock of water heaters – providing a 
method to determine sales/installation data from ownership data. It can also be used to 
cross-check existing data. 
 
Without an end-use model of energy consumption, comment on the expected effect of 
potential product-level policy would be pure conjecture. Thus, most appliance studies 
employ an end-use model, and this section will provide an outline of the modelling 
approach that will be used to estimate the stock of water heaters in the EU – 
disagregated to member state level. 
 
The type of end-use model used in the DECADE (1995, 1997) projects at the 
Environmental Change Institute is known as a vintage stock model. It has also been 
applied by the ECI to various EU studies, such as the EU ‘wet’ appliances study (GEA, 
1995), the ‘standby’ study (NOVEM, 1997), DELight (1998) and the recently 
completed ‘ovens’ study (Kasanen, 2000) and the CADENCE project (ECI, 2000). 
 
5.1 Stock model approach 
This type of model is known as a stock model, as it describes the stock, or the age-
profile of the total numbers of an appliance type in people’s homes. As an example 
Figure 5.1 gives the age-profile for fridge-freezers in the UK, where the top line is the 
number of fridge-freezers in the UK stock each year. It can be seen that the number of 
fridge-freezers owned in the UK has increased from zero in 1970 to around 15 million 
in 1999, and is projected to rise to almost 19 million in 2020. This continued increase in 
numbers is due to the increasing number of households, rather than increasing 
household ownership, which is projected to saturate at 65%.  Each shaded band in the 
figure represents the number of appliances still in the stock, but bought in the same 
year. The single white band, beginning in 1990, represents the sales in 1990 and the 
number remaining in subsequent years. By 2010, this white band has almost tapered 
away – of the expected fridge-freezers in people’s homes in 2010, very few will have 
been bought in 1990. 
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Figure 5.1:  Stock of fridge-freezers in the UK 

The stock in any one year is aggregate of the shaded bands to give the age distribution 
profile for this appliance type.  The grouped white lines in the top right of the graph are 
the sales of fridge-freezers after the year 2000. The shaded lines to the left and beneath, 
the ones bought before 2000, which clearly show the time delay in new appliance 
filtering through the stock. Even by 2020, there are still expected to be some fridge-
freezers in people’s homes that were bought before 2000. 
 
Principle equation for estimating energy consumption 
A vintage stock model allows for the time-related effects of new products entering and 
old ones leaving the stock of appliances, and enables the evaluation of the effect of 
policy on energy consumption. This type of model is most useful for analysing the 
effect of changes in technology, usage or ownership through time and is described 
mathematically by the following equation for each appliance type. 
 
  
 

Energy(k)  = 
  2020 

 Σ    
k=1970 

   k 

  Σ    
j=1970 

  
 

Sales(j) x  Remain(j,k)  x Power(j)  x Hours(k) 
 

 
 

(1)

 
where: 

Energy(k) is the estimated energy consumption (kWh) of all appliances in year k 
Sales(j) is the number of appliances sold in year j 
Remain(j,k) is the proportion of the appliances sold in year j and still remaining 

in the stock in year k 
Power(j) is the average power demand (kW) of all appliances sold in year j 
Hours(k) is the average usage (hours) of all appliance owned in year k 

 

 32 



This equation can be amended to include an efficiency estimate. The estimated 
consumption figures for each appliance type are summed to give total energy 
consumption by all end-uses within the area/country. 
 
To describe the underlying principle of this model consider the electricity consumption 
of all, say, televisions from the year 1970 through to 2020 (ie k = 1970...2020).  In this 
example, the electricity consumed in say 1990 (k=1990) will be the energy used by all 
the televisions sold up to this year and still remaining in the stock (j=1970...1990).  It 
will be a combination of the weighted (by the number remaining) average power 
demand in each these years (j) and the average number of hours that televisions are in 
use in 1990.  The average power demand may change through time due to the range 
available and bought by consumers, reflecting changing efficiency and features. 
 
Estimating sales data from ownership 
However, it is common for sales volume data, Sales(j), to be unavailable or to have 
missing years. In these cases, the sales data can be derived from the total number of 
appliances in the stock, which can be derived from ownership data. Indeed, government 
agencies and market research companies regularly undertake surveys of appliance 
ownership. And since the variance of the ownership data is less than the sales data, due 
to fluctuations with changing market conditions, it is easier to interpolate missing 
ownership data and also make projections of these data.   
 
Data on ownership are usually an amalgam from a variety of sources, which are 
smoothed using a low pass filter function, to provide a smooth and continuous (ie 
interpolate missing values) time series (Figure 5.2). The smoothing algorithm used is 
the IRWSMOOTH algorithm (Young et al 1991), which will filter out large inter-
annual fluctuations – more likely to be due to sampling noise, than real changes in 
ownership. 
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Figure 5.2:  Ownership of fridge-freezers in the UK 
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If the household ownership levels are known then the stock of appliance is simply the 
product of ownership and household numbers: 
 
Stock(k)  =  Households(k)  x  Ownership (k) (2)
 
where: 
 Households(k) is the number of households, eg UK. 

Ownership (k) is the household ownership (proportion) in the country 
considered. 
 
Ownership levels, annual sales and the lifetime of an appliance are inter-related 
variables, so that it is possible to estimate the third if any two are known. For instance, a 
new purchase is either going to be a first-time purchase (increasing ownership levels) or 
to replace an existing machine that has broken down (at the end of its useful life).  Thus, 
the sales data can be estimated from ownership data if the average appliance lifespan is 
known. The average lifespan is sometimes available from life cycle analyses, though it 
can be estimated numerically if sufficient data are available. Through rationalising 
known sales and ownership data it is also possible to provide a (least squares) estimate 
for the average lifespan over the whole observation period. Where there are sufficient 
data, this approach is preferable since it provides a better estimate of the useful 
appliance lifetime. 
 
Estimating sales from known stock of appliance can be represented as follows: 
 
 
 

Estimated-Sales(k) = Stock (k)  
–  

  2020 

 Σ    
k=1970 

   k-1 

  Σ    
j=1970 

  
 

Estimated-Sales(j) x  Remain(j,k)
 

 
 

(3)

 
The function Remain(j,k), which is the same function as in Equation 1, describes the 
proportion of the appliances sold in year j and still remaining in the stock in year k.  In 
this project it is derived by assuming that the lifespan profile of each appliance type 
follows a normal distribution (modelled by two parameters: the mean and the variance). 
The average lifespan, or half-life, is defined as the time taken for 50% of each appliance 
type sold in a given year to leave the stock of appliances.   
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Figure 5:3:  Fridge-freezers sold in 1980 and remaining in stock, UK 

So of the 650,000 appliances bought in 1980, around 320,000 were left in 1998, and it is 
likely that a few remain after the year 2000. Of course, the normal distribution used 
here can be replaced by any other function that describes the proportion of the stock 
remaining after a given length of time.  
 
Data requirements for the stock information 
To estimate the stock of water heating appliances, data are needed on the ownership of 
each water heating appliance type, the sales and information on the average lifespan of 
each type. To estimate the stock of appliances it is also necessary to have estimates of 
the number of households for each region being assessed. 
 
The different appliance types or categories were considered in Task 3.1 (earlier), though 
there may have to be some flexibility in these definitions - depending on the data 
availability and installation practices for each member state. 
 
Summary of modelling approach 
The use of an end-use model is appropriate and feasible for examining the likely effects 
of product-level policy aimed at improving the efficiency of water heating appliances in 
the EU. It may also be used for estimating changes in ownership and the effects of fuel 
switching. However, for this task of the study it is suitable for estimating the base case 
for future stock and the expected future sales. 
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In creating a stock model past information as well as current are required. The data 
listed in Section 3 have been supplemented by data from other sources. These can be 
then be used to make projections into the future, which can then be used to derive an 
estimate of future installations (sales).  
 
The data presented in following sections will contain the output from the stock models 
created for each country.  Unfortunately, not all data are collected in these types for 
each country – either the data are not collected or slightly different definitions are used. 
At present the data are collected as close as possible to the types described above. 
 
The following abbreviations are used in the classificaton of appliances types in: 
 
Table 5.1: Key to classification headings 
Heading Classification 
EINWH Electric instantaneous water heater 
DESWH Domestic electric stored water heater 
GINWH Gas instantaneous water heater 
GSWH Gas storage water heater 
GCB Gas combined (space and water heating) instantaneous 
GCS Gas combined (space and water heating) stored 
NG Natural gas 
LPG Liquid petroleum gas 
GWH Gas water heater 
WH Water heating 
Coal Coal  
Oil Oil 
Wood Wood 
Solar Solar thermal 
H-pump Heatpump (electric) 
DH District heating 
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5.2 Austria 
 

  
    

Ownership   

(%) Electric       Gas Solid Fuel Renewable

  WH only Space+WH   
EINWH DESWH GINWH GSWH GCB GCS Coal Oil Wood Heatpump DH Total

1990           -        65.0        14.9         0.9 15.8           -         2.5        10.8         2.0           0.2            1.4       99.4 
1995           -        45.5        17.0         1.0 18.0           -         0.9        11.2         2.0           0.6            1.5       10.3     108.0 
2000           -        46.1        18.1         1.1 19.2           -         0.5        11.3         2.0           1.1            1.6       13.5     114.5 
2005        46.1        18.5         1.1 19.6           -         0.2        11.3         2.0           1.6            1.6       14.8     117.0 
2010           -        45.9         1.1    19.6           -           -        11.4         2.0           2.2            1.8       15.0     117.5 
2015           -        45.8        18.5         1.1           -           -        11.5         2.0           2.7            1.9       15.0     118.0 
2020           -        45.6        18.5         1.1 19.6           -        11.5         2.0           3.2            2.0       15.0     118.6 

   
   

Lifespan  
(years) EINWH DESWH  

   

GINWH GSWH GCB GCS Coal Oil Wood Solar Heatpump DH
          -           20           10           -      10          20           -           20          15            20             15          20  

 

Austria 
 

   Solar
        7.0 

          -
       18.5 

19.6 
          -

 

 
  

   
Sales  

EINWH DESWH GINWH GSWH GCB GCS Coal Oil Wood Solar Heatpump DH Total
1990           -

 

   72,046    30,904     1,818 32,722           - -  20,744    26,348     4,666       1,502        2,809    20,364 172,434 
1995           -    71,570    34,800     2,047 36,847           -   15,868    20,848     4,509       3,326        2,605   30,466 222,885 
2000           -    31,084     1,828 32,913           -   18,126    17,038     4,035       3,673        4,241   28,388 219,635 
2005           -    81,413    28,516     1,677 30,194           - -    8,847    15,983     4,564       4,279        4,213   22,329 184,322 
2010           -    80,105    32,497     1,912 34,408           - -  14,900    22,370     4,787       5,493        4,174   23,261 194,107 
2015           -    81,468    36,268     2,133 38,402           -     4,786    23,748     4,663       6,976        4,986   29,666 233,096 
2020           -    83,505    34,683     2,040 36,723           -   10,372    20,665     4,796       7,939        5,437   30,191 236,350 

   78,307 
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5.3 Belgium 
 
Belgium   

  
  

 
  

Ownership  
(%) Electric  Gas  Solid Fuel Renewable  

  WH only S+W Heat    

EINWH DESWH All GINWH GSWH GCB GCS Coal Oil Wood Solar H-pump Total
1990         3.0        26.7        36.4           -           -   1.1         1.1           -       17.8           -               -                    -       86.1 
1995         2.8        24.8        41.5           -           -   2.2         2.2           -       17.6           -               -                    -       91.0 
2000         2.6        23.1        41.8           -           -   3.6         3.6           -       17.4           -               -                    -        92.1 
2005         2.4        21.9        41.8           -           -   5.2         5.2           -       17.2           -               -                    -       93.8 
2010         2.3        21.0        41.8           -           -   7.0         7.0           -       17.0           -               -                    -       96.2 
2015         2.3        20.4        41.8           -           -   9.0         9.0           -       16.7           -               -                    -       99.1 
2020         2.2        19.8        41.8           -           - 11.0       11.0           -       16.5           -               -                    -     102.3 

    
   

  
  

  
  

 
Lifespan  
(years) EINWH DESWH GINWH GSWH GCB GCS Coal Oil Wood Solar H-pump DH

           -           20          10           -          10  
20 

          -          20          15          20              15  
20 

    
  

Sales  
EINWH DESWH All GINWH GSWH GCB GCS Coal Oil Wood Solar H-pump Total

1990     2,773    24,958    93,462           -           -             6,630     6,630           -   11,576           -               -                    - 146,029 
1995     3,469    31,220    76,506           -           -             9,446     9,446           -   25,801           -               -                    - 155,888 
2000     5,843    52,589    70,706           -           -           13,485   13,485           -   47,471           -               -                    - 203,580 
2005     6,347    57,123  101,993           -           -           19,987   19,987           -   46,887           -               -                    - 252,323 
2010     4,650    41,851  111,061           -           -           26,403   26,403           -   31,437           -               -                    - 241,805 
2015     4,493    40,441  102,864           -           -           32,511    32,511           -   34,037           -               -                    - 246,857 
2020     5,817    52,355  101,633           -           -           39,305   39,305           -   47,086           -               -                    - 285,501 
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5.4 Denmark 
 
Denmark   

  
  

       

 
Ownership 

(%) Electric Gas Solid Fuel Renew

  WH only S+W  

EINWH DESWH All NG GSWH GCB GCS Coal Oil Wood Solar Heatpump DH Total
1990           -          7.3          7.2           -           -           -           -       44.3           -         0.4                  -       42.7     102.0 
1995           -          5.7        10.6           -           -           -           -       40.1           -         0.9               0.6       50.1     107.9 
2000           -          5.9        12.9           -           -           -           -       33.9           -         1.5               2.0       57.7     113.8 
2005           -          5.5        15.0           -           -           -           -       25.9           -         2.2               3.1       62.9      114.6 
2010           -          5.0        17.1           -           -           -           -       19.1           -         3.1               3.8       66.3     114.5 
2015           -          4.4        19.3           -           -           -           -       13.6           -         4.0               4.5       68.5     114.2 
2020           -          3.8        21.4           -           -           -           -          8.0           -         5.0               5.0       70.0     113.2 

  
  
  
  

  
  

   

 
 

Lifespan 
(years) EINWH DESWH GINWH GSWH GCB GCS Coal Oil Wood Solar Heatpump DH

           -           20           10           -          10 
 

         20           -          20          15          20                15 
 

         20 
 
 

Sales 
EINWH DESWH All NG GSWH GCB GCS Coal Oil Wood Solar Heatpump DH Total

1990           - -  16,535    19,595           -           -           -           -   19,509           -     1,947                  -   65,565   90,080 
1995           -    14,346    15,790           -           -           -           -   26,091           -     2,526            7,278   79,457  145,488
2000           -    18,728    17,000           -           -           -           -   36,955           -     3,564            6,459   89,303  172,008
2005           -      4,992    27,058           -           -           -           -   19,104           -     5,120            6,330   90,718  153,321
2010           - -    5,449    32,028           -           -           -           -     6,887           -     6,916            8,497   92,076  140,955
2015           -      4,256    31,758           -           -           -           - -       214           -     8,382          10,021   98,307  152,509
2020           -    10,934    34,149           -           -           -           -        170           -     9,854          10,533 105,912  171,553
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5.5 Germany 
 
Germany    

   
   

      

 
Ownership 

(%) Electric Gas Solid Fuel Renew

  WH only S+W  Total 
 EINWH DESWH GINWH GSWH GCB GCS Coal Oil Wood Solar DH H-pump No Wh inclu no wh 

1990       26.9          6.7         16.4         - 21.6   - 1.8       29.8   0.9 0.2 9.9 0.3 4.7 119.3 
1995       26.5          6.6         15.9         - 24.6   - 0.6       29.1   0.4 0.5 10.1    0.8 4.4 119.5
2000       26.0          6.5         15.4         - 27.6   - 0.1       28.4   0.2 0.8 10.0    1.1 3.6 119.7
2005       25.7          6.4         15.0         - 30.2   - 0.1       27.5   0.2 1.2  9.7    1.4 2.4 119.9
2010       25.3          6.3         14.8         - 32.0   - 0.1       26.3   0.2 1.9  9.5    2.2 1.3 120.0
2015       24.0          6.0         14.8         - 33.2   - 0.1       25.5   0.2 2.9  9.2    3.2 0.7 120.0
2020       22.7          5.7         14.8         - 34.1   - 0.1       24.8   0.2 4.0  9.0    4.1 0.5 120.0

    
   
   
 

  
   
   

   

 
Lifespan 
(years) EINWH DESWH GINWH GSWH GCB GCS Coal Oil Wood Solar DH H-pump  

          10           15            12         -    12 
 

  12          15          15    15  12   10 10  
 
 

Sales 
EINWH DESWH GINWH GSWH GCB GCS Coal Oil Wood Solar DH H-pump TOTAL

1990 933,806 177,423  485,997 0 767,715 0 13,348 779,788 9,187 21,642 1,514,999 39,560 4,743,465 
1995 953,459 168,939  461,818 0 876,901 0 -3,204 735,937 2,658 25,628 1,611,721 42,443 4,876,300 
2000 938,476 147,129  462,295 0 967,429 0 -639 627,177 5,345 36,427 1,614,999 48,634 4,847,273 
2005 937,464 159,785  453,527 0 1,015,631 0 10,102 641,805 9,424 63,626 1,579,486 77,094 4,947,944 
2010 892,215 153,128  454,563 0 1,037,068 0 1,173 640,227 4,408 97,560 1,546,089 123,929 4,950,360 
2015 809,330 126,522  453,977 0 1,049,554 0 915 600,916 5,299 130,478 1,498,070 157,349 4,832,409 
2020 783,545 129,030  449,226 0 1,070,076 0 4,594 574,569 6,831 164,085 1,451,615 177,162 4,810,734 
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5.6 Greece 
 
Greece    

   
   

 
Ownership 

(%) Electric  Gas  Solid Fuel Renew  
  WH only S+W   

EINWH DESWH LPG Gas -non-LPG GINWH GSWH GCB GCS Coal Oil Wood Solar DH Others Total
1990       78.4        45.2         0.1      -            -           - -  - 2.6         9.1     - 3.7     139.0 
1995       72.8        38.3         0.1      -            -           - - - 2.6       15.2 0.5 3.7     133.2 
2000       64.3        33.2         0.1  1.0            -           - - - 2.6       22.2 1.1 3.7     128.2 
2005       55.1        29.7         0.1  5.7            -           - - - 2.6       27.4 1.4 3.7     125.7 
2010       47.2        27.5         0.1 10.5            -           - - - 2.6       30.9 1.5 3.7     124.0 
2015       40.8        26.0         0.1 15.2            -           - - - 2.6       33.2 1.7 3.7     123.4 
2020       35.0        24.9         0.1 20.0            -           - - - 2.6       35.0 2.0 3.7     123.3 

    
   
   
  

  
   
  

    

 
Lifespan 
(years) EINWH DESWH LPG Gas-non-LPG GCB GCS Coal Oil Wood Solar DH  

           -           20          10  10-     10     20           -   20 15 20 20  
  
 

Sales  
EINWH DESWH LPG Gas -non-LPG GINWH GSWH GCB GCS Coal Oil Wood Solar DH Total

1990   65,044    38,949          96 -            -           - - -    2,500   36,627  - 143,215 
1995   83,944    46,137        160 -            -           - -  -    4,171   55,681 5,005 190,093 
2000 120,002    62,403        251 35,104            -           - -  -    6,520   69,079 3,961 293,358 
2005 118,131    71,233        269 41,274            -           - - -    6,994   77,463 3,682 315,365 
2010   73,762    58,434        224 49,433            -           - - -    5,826   86,789 5,953 274,468 
2015   64,419    57,827        244 60,675            -           - - -    6,357   98,665 7,868 288,187 
2020   79,595    69,645        308 83,560            -           - - -    8,004 112,444 8,848  353,556 
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5.7 Finland 
Finland   

   
Own   

(%) Electric      Gas Solid Renew

  WH only S+W  
EINWH DESWH All gas GINWH GSWH GCB GCS Coal Oil Wood Solar H-pump DH Other Total

1990       10.1       15.3            0.2           -            -   -  - 0.8        18.0         6.0     -     -       45.8           -       96.3 
1995       11.3       17.0            0.4           -            -   - - 0.2        18.0         4.7     -     -       48.2           -       99.8 
2000       12.3       18.7            0.6           -            -   - - 0.2        18.0         3.8     -     -       50.3           -     104.0 
2005       13.4       20.3            0.9           -            -   - - 0.2        18.0         3.3     -     -        51.6           -     107.7 
2010       14.4       21.9            1.3           -            -   - - 0.2        18.0         3.0 -     -       52.1           -     111.0 
2015       15.5       23.4            1.6           -            -   - - 0.2        18.0         3.0 -     -       52.2           -     113.9 
2020       16.5       25.0            2.0           -            -   - - 0.2        18.0         3.0 -     -       52.0           -     116.7 

   
   

Lifespan   
(years) EINWH DESWH 

   

GINWH GSWH GCB GCS Coal Oil Wood Solar H-pump DH  
           -          20             10           -

10
20 -  20          15          20 15  20  

   
   

Sales   
EINWH DESWH All gas GINWH GSWH GCB GCS Coal Oil Wood Solar H-pump DH Total

1990   13,346   20,211           600           -            -    -  - -      6,177    14,126     8,026    -      -   47,790   97,920 
1995   15,405   23,329        1,014           -            - -  - -         396    19,759     6,344    -      -   59,783  125,239 
2000   20,456   30,979        1,660           -            - -  -        4,649    29,628     3,744    -      -   80,916 172,032 
2005   20,894   31,641        2,152           -            - - -        1,308    25,562     5,019    -      -   71,867 158,443 
2010   21,253   32,186        2,635           -            - -  - -      2,766    20,323     5,823    -      -   62,337 141,792 
2015   22,896    34,674        3,175           -            - -  - -         852    22,121     5,054    -      -   65,591 152,659 
2020   25,734   38,972        3,780           -            - -  -        2,269    26,837      5,321    -      -   74,639 177,553 
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5.8 France 

France 

Own  

 
  
  
  

 
  

(%) Electric   Gas Solid Fuel Renew  

WH only Space+WHeat Total 

 EINWH DESWH Any NG GINWH GSWH Any NG GCB GCS LPG Coal/wd Oil Wood Solar H-pump DH+other No WH inc. no WH) 

1990           -       41.1        14.2           -          - 15.9  -           -         8.3               1.2      12.2           -    -            -            3.3 4.1          104.2 

1995           -       45.1        11.3           -          - 20.0  -           -         5.9               1.1      11.2           -    -            -            3.5 2.0           102.2 

2000           -       45.2          9.8           -          - 24.4  -           -         4.9               0.9      10.2           -    -            -            3.7 1.0          101.2 

2005           -       45.4          9.9           -          - 27.9  -           -         4.7               0.7        9.1           -    -            -            4.3 0.4          102.6 

2010           -       45.5          9.3           -          - 31.4  -           -         4.2               0.5        7.8           -    -            -            5.0 0.1          103.8 

2015           -       45.6          8.6           -          - 34.7  -           -         3.4               0.2        6.5           -    -            -            6.0 0.0          105.0 

2020           -       45.7          8.0           -          - 38.0  -           -         2.5               0.0        5.0           -    -            -            7.0 0.0          106.3 

   
  

  

  
  
  
  

 

  

Lifespan 
 

 
(years) EINWH DESWH GINWH GSWH GCB GCS  

           -          20           10           -         10  20 Coal Oil Wood Solar H-
pump

DH  

  -          20          15        20         15          20  

  

Sales  

 EINWH DESWH GINWH GSWH Any NG GCB GCS LPG Coal/wd Oil Wood Solar H-pump DH+other Total 

1990           - 625,383  219,493           - 223,242 -  - -  36,561 -  36,561         47,584          - -    -    41,863  1,084,442 

1995           - 433,032  173,438           - 401,790 -  -     9,210     9,210         97,861          - -    -    33,325  1,157,866 

2000           - 548,586  251,608           - 392,184 -  - 128,489 128,489        143,499          - -    -    62,165  1,655,019 

2005           - 609,572  222,999           - 434,419 -  -   80,015   80,015       101,118          - -    -    81,491  1,609,629 

2010           -  614,756  203,969           - 468,965 -  - -  13,201 -  13,201         33,466          - -    -    90,842  1,385,597 

2015           - 584,703  204,439           - 551,618 -  - -  12,684 -  12,684          31,203          - -    -  101,605  1,448,200 

2020           - 603,619  190,138           - 620,481 -  -   38,506   38,506         49,892          - -    -  122,436  1,663,579 
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5.9 Ireland 
 
Ireland    

   
   

 
  

Own  

(%) Electric  Gas  Solid Renew Total 
  WH only S+W   

EINWH DESWH Any GWH GINWH GSWH GCB_GCS GCB GCS LPG Coal Oil Wood Solar H-pump Other No WH inc. no WH 
1990           - 17.9  0.3           -           - 11.2 -       -      1.2 32.7      19.5       -  -             -        - 6.9  89.7 
1995           - 16.6  0.4           -           - 14.9 -       -      1.2 21.8       26.4       -  -             -        - 4.5  85.8 
2000           - 13.3 0.5           -           - 18.6 -       -      1.2 14.5      29.7       -  -             -        - 2.0  79.9 
2005           -  9.2 0.6           -           - 22.4 -       -      1.2 10.9      31.7       -  -             -        - 0.6  76.5 
2010           -  5.8 0.7           -           - 26.1 -       -      1.2   9.8       33.6       -  -             -        - 0.1  77.3 
2015           -  4.2 0.8           -           - 29.8 -       -      1.2   9.8      35.6       -  -             -        - 0.0  81.5 
2020           -   4.0 0.9           -           - 33.5 -       -      1.2   9.8      37.6       -  -             -        - 0.0  87.0 

  
   
   
   

  
   
   

    

   
  

Lifespan  
(years) EINWH DESWH GINWH GSWH GCB GCS Coal Oil Wood Solar H-pump  

           -   20  10           -
 

         10 20   -      20       15 20         15  
  
  

Sales  
EINWH DESWH Any GWH GINWH GSWH GCB_GCS GCB GCS LPG Coal Oil Total 

1990           - 7,596 246           -           - 9,171  -       -  7,620 -7,320  18,274 35,588 
1995           - 7,647 392           -           - 14,605  -       -  7,514  2,813   24,811 57,781 
2000           - 4,139 551           -           - 20,540  -       -  4,077 15,762  23,570 68,639 
2005           -   201 592           -           - 22,067  -       -     300 10,575  24,485 58,221 
2010           -   996 628           -           - 23,398  -       -  1,049  1,566  27,046 54,683 
2015           - 4,827  726           -           - 27,030  -       -  4,766  3,825  30,411 71,585 
2020           - 4,525  848           -           - 31,593  -       -  4,481 11,009  31,598 84,054 
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5.10 Italy 
Italy  

  
Own  

(%) Electric Gas Solid Renew Total 
  WH only S+W  inc. no WH 

EINWH DESWH Nat Gas LPG GINWH GSWH GCB GCS All  Coal Wood Oil Solar DH No WH
- 45.2        39.7         5.3   -        -     -       - 1.3         -         - 9.1  0.0 0.8 5.2 106.5 

1995 - 38.3        51.3         6.6 -        -     -       - 1.3         -         - 6.6 0.3 1.0 2.4 107.8 
2000 - 33.2        59.7         6.6 -        -     -       - 1.3         -         - 5.1 1.0 1.2 1.7 109.9 
2005 - 29.7        65.0         6.6 -        -     -       - 1.3         -         - 4.4 1.8 1.5 1.0 111.3 
2010 - 27.5        68.0         6.6 -        -     -       - 1.3         -         - 4.2 2.5 1.7 0.4 112.1 
2015 - 26.0        69.4         6.6 -        -     -       - 1.3         -         - 4.2 3.3 1.9     - 112.7 
2020 - 24.9        70.0         6.6 -        -     -       - 1.3         -         - 4.2 4.1 2.1     - 113.3 

   
 

   
   Oil

  
   

 

  
    

Lifespan  
(years) EINWH DESWH GINWH GSWH GCB GCS

20 
Coal Wood Solar DH  

 -   20           10 
 

          - 10      -           15      20        20 20  
  
  

Sales    
 EINWH DESWH Nat Gas LPG GINWH GSWH GCB GCS All solid Coal Wood Oil Solar DH TOTAL 

- 252,091  715,446  118,941    -        -     -       - 6,660         -         - - 117,844 131 11,687 987,112 
1995 - 285,841  767,232   46,879     -         -   -        -       - 13,095         -    19,561 21,888 16,234 1,170,729 
2000 - 361,902  801,513   59,666    -        -     -       - 20,062         -         -  154,230 35,507 20,806 1,453,685 

- 361,538  849,998   84,998    -     -       -         -         - 38,947 23,428 1,467,321 
- 284,199  896,362 101,371    -        -     -       -         -         - -   15,972 46,723 1,352,000 
- 277,545  919,495    84,167    -        -     -       - 15,100         -         -    18,766 62,518 30,516 1,408,107 

2020 - 329,941  953,192   76,408    -        -     -       - 19,656         -         -  102,552 78,370 35,520 1,595,640 

   
1990 

1990 

2005        - 18,013    90,399 
2010 13,150 26,167 
2015 
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5.11 Netherlands 
 
Netherlands   

  
  

     

 
  

Ownership  

(%) Electric Gas Solid Renewable

  WH only S+W   

EINWH DESWH GINWH Gstor GCB_GCS GCB GCS Coal Oil Wood Solar H-pump DH Total
1990         3.7        17.2        65.7           -           29.3           -           -         -   -           -    -            -         7.7         3.0     126.5 
1995         5.5        17.9        44.8           -           49.0           -           -         -   -           -    -            -         8.2         3.4     128.9 
2000         6.0        18.2        31.2           -           61.5         -           -          -           -   -    -            -         8.7         3.7     129.2 
2005         6.0        18.2        27.3           -           64.6           -           -         -   -           -    -            -         9.2         4.0     129.4 
2010         6.0        18.2        27.5           -           64.6           -           -         -   -           -    -            -         9.7          4.3     130.3 
2015         6.0        18.1        27.5           -           64.6           -           -         -   -           -    -            -       10.2         4.6     131.0 
2020         5.9        18.1        27.5           -           64.6           -           -         -   -           -    -            -       10.7         4.9     131.8 

   
  
  
  Oil

 

  
   Solar  

 
  

Lifespan  
(years) EINWH DESWH GINWH GSWH GCB GCS Coal Wood Solar H-pump DH  

           -           20           10           -              10 
 

         20           -  20 15   20 15           20  
  
    

Sales  
EINWH DESWH GINWH Gstor GCB_GCS GCB GCS Coal Oil Wood H-pump Block-H DH Total
  33,300    59,280 -  41,182           -      255,188           -           -         -   -           -    -            -   27,302    14,883 8,772
  23,547    58,608 -  24,640      299,699           -           -         -    -   29,774   12,852 399,841 
  14,636  158,826      241,051           - ,951 535,939 
  19,039    71,419  224,326           -           -         -   -    -            -   39,978 ,372 544,671 
  28,171    68,929    59,044           -      258,485           -           -         -   -           -    -            -   40,338 474,834 

2015   26,877    70,306    33,453           -      300,055           -           -         -   -           -    -            -   43,632   20,982  495,306
2020   20,704    74,302  130,526           -       267,685           -           -         -   -           -    -            -   48,359   21,985 563,561 

   Block-H  

1990  34  
1995           -   -           -            -
2000    69,087           -           -         -   -           -    -            -   37,388   14
2005      172,537           -           -   17
2010   19,867  
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5.12 Portugal 
 
Portugal    

   
   

 
  

Ownership  

 Electric  Gas  Solid Renew  

   Any   

EINWH DESWH GINWH GSWH All gas LPG GCB GCS Coal Oil
          -       13.5           -           -             -         53.7   -  - -        4.1 

        65.3        5.1 
          -           6.5         63.1   -        5.1           0.8                 -         8.1 

2005           -       16.4           -           -         14.8         57.0   - - -           -     100.0        5.1           1.0                 -         5.8 
2010           -       16.4           -           -         20.1         52.2   - - -           -        5.0           1.3                 -         4.9     100.0 
2015           -       16.4           -           -         25.0         47.1   - - -           -        5.0           1.7                 -         4.9     100.0 
2020           -       16.4           -           -         30.0         41.8   - - -           -        4.9           2.0                 -         4.9     100.0 

    
   
   
   

 
   
   

   GCS Oil Wood H-pump Total 

 
  

Lifespan  
(years) EINWH DESWH GINWH GSWH GCB GCS

          20 
Coal Oil

20 
Wood Solar H-pump  

           -          20           10 
 

          -
 

           10   - 15          20         15  
  
  

Sales  
EINWH DESWH GINWH GSWH NG-any LPG GCB Coal Solar No WH
          -   30,213           -           -             -    167,634   -   -       1,244           -

          -
          -           -           -     67,516      90,184   - - -           -  11,474       2,761                 -           - 204,944 

2005           -   30,503           -           -     62,608      69,162 - - -           -  13,302       3,514                 -           - 179,089 
2010           -   34,441           -           -     45,449    108,021 - - -           -  15,157       4,266                 -           -
2015           -   37,961           -           -     68,120      96,500 - - -           -  13,441       4,992                 -           - 221,014 
2020           -   37,051           -           -     99,123      60,986 - - -           -  13,671       5,949                 -           - 216,781 

    Wood Solar H-pump No WH Total 
1990           -           0.4                 -       28.2     100.0 
1995           -       15.8           -           -           0.4   -  - -           -           0.5                 -       12.8     100.0 
2000           -       16.4           -  - -           -     100.0 

1990  -           -   16,165                 - 215,256 
1995           -   38,557           -     13,249    123,057   -  -   -           -  15,325       1,787                 -           -  191,976 
2000   33,009 

207,334 
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5.13 Sweden 
 
Sweden    

   
   

      

 
Ownership 

 Electric Gas Solid Fuel Renewable

  WH only Space+WHeat   
EINWH DESWH All gas GINWH GSWH GCB GCS Coal Oil Wood Solar Heatpump DH Total

1990       19.4       17.2          0.3           -                    -           -           -           -       20.0         6.0              -             0.4       37.1     100.3 
1995       26.2       13.3          0.9           -                    -           -           -           -       18.3         4.7              -             1.0       37.8     102.1 
2000       34.2         7.9          1.4           -                    -           -           -           -       16.7         3.8              -             1.5       38.3     103.8 
2005       37.9         5.4          1.9           -                    -           -           -           -       15.0         3.3              -             2.1       38.7      104.4 
2010       37.9         5.0          2.9           -                    -           -           -           -       13.4         3.0              -             2.7       39.2     104.1 
2015       36.3          5.0          4.3           -                    -           -           -           -       11.7         3.0              -             3.3       39.6     103.2 
2020       34.1         5.0          6.0           -                    -           -           -           -       10.0         3.0              -             3.9       40.0     102.0 

    
   
   
  Wood DH

 

   
  

    

 
Lifespan 
(years) EINWH DESWH GINWH GSWH GCB GCS Coal Oil Solar Heatpump  

          -          20           10           -           10          20           -          20          15          20             15 20  
    
 

Sales  
EINWH DESWH All gas GINWH GSWH GCB GCS Coal Oil Wood Solar Heatpump DH Total

1990   79,002 -    9,626      5,108           -                    -           -           -           -   12,559   15,610              -          4,666   59,429 166,749 
1995 102,046 -    2,984      5,130           -                    -           -           -           -   28,939   12,062              -          5,429   85,199 235,820 
2000   83,894   24,015      3,973           -                    -           -           -           -   43,326     4,995              -          6,570   97,635 264,409 
2005   80,466   24,343      7,130           -                    -           -           -           -   34,320     9,325              -          9,464   97,985 263,034 
2010   86,414     9,099    15,901           -                    -           -           -           -   17,264    11,562              -        12,342   96,901 249,482 
2015   92,894     3,535    22,596           -                    -           -           -           -   17,872     9,648              -        14,559 106,966  268,069 
2020   85,454   15,679    26,407           -                    -           -           -           -   24,427   10,810              -        17,581 119,501 299,859 
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5.14 Spain 
 
Spain    

   
   

(%)   Gas  

 
Ownership 

Electric  Solid Renew

  WH only CH+WH   
EINWH DESWH NG-WH LPG-WH NG-CH/WH Coal Oil Wd/othr Solar H-pump Collective no WH TOTAL 

1990           -            13.9          8.0       54.3         11.4           -         4.8          2.9         0.5     -           4.3           5.9 100.0 
1995           -            11.6          9.1       51.0         15.0           -         4.3          2.5         1.0     -           7.0           2.1 101.4 
2000           -            10.1        10.1       47.7         17.9           -         3.9          2.2         1.6     -           8.8           1.8 102.4 
2005           -              9.4        11.3       44.5         20.2           -         3.4          1.9         2.4     -           9.9           1.6 102.9 
2010           -              9.3        12.5       41.3         22.0           -         2.9          1.6         3.2     -         10.3           1.4 103.1 
2015           -              9.3        13.7       38.1         23.6           -         2.5          1.3         4.1     -         10.3           1.2  102.9 
2020           -              9.3        15.0       35.0         25.0           -         2.0          1.0         5.0     -         10.3           1.0 102.6 

    
 
 

EINWH    

 
   

Sales    
 EINWH  Oil 

   
Lifespan   
(years) DESWH GINWH GSWH GCB Coal Oil Wood Solar H-pump DH

           -               20           10           -            10 
 

          -          20           15 20           15 
 

           20  
 
 

DESWH NG-WH LPG-WH NG-CH/WH Coal Wd/othr Solar H-pump Collective TOTAL 
1990           -    2,035,153  129,416 202,820    220,676           -     3,352         878   12,251    -      86,378 2,690,925 
1995           -    1,730,891  145,989 268,638    263,866           -   16,892      9,218   17,252    -      78,237 2,530,983 
2000           -    1,551,613  174,205 433,351    313,877           -   40,577    23,604    24,724    -      74,845 2,636,795 
2005           -    1,495,980  197,195 380,514    349,832           -   29,353    16,349   33,635    -      86,793 2,589,652 
2010           -    1,531,438  226,564 247,327    389,442           -     6,921      2,160   43,747    -      96,093 2,543,691 
2015           -    1,590,582  256,400 236,406    426,528           -     6,550      1,738   53,126    -      92,726 2,664,056 
2020           -    1,649,726  287,971 302,217    465,828           -   16,527      7,653   62,992    -      91,415 2,884,330 
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5.15 UK 
 
UK    

 

   

      

   
Ownership 

(%) Electric Gas  Solid Fuel Renew  

  WH only  Space+WHeat   

EINWH DESWH GINWH GCB_GCS Coal Oil Wood DH Solar H-pump Total 

1990         1.0        21.7          7.2 -                 59.6  -    -    - - - 1.0    -              -         90.6 

1995         1.0        17.5          8.0 -                 67.1  -   -   - - - 1.0    -              -         94.7 

2000         1.0        16.2          8.0 -                 71.9  -    -    - - - 1.0    -              -         98.1 

2005         1.0        15.8          7.6 -                 76.0  -   -   - - - 1.0    -              -        101.3 

2010         1.0        15.0          6.9 -                 78.3  -   -  -     - - 1.0    -              -        102.3 

2015         1.0        14.3          6.0 -                 79.5  -    -   -     - - 1.0    -              -        101.8 

2020         1.0        13.6          5.0 -                 80.0  -    -    -     - - 1.0    -              -        100.6 

   
   

  
DESWH  

                  10 

  
  

 EINWH DESWH GSWH GCS 

 

 
Lifespan  

(years) EINWH GINWH GSWH GCB GCS Coal Oil Wood DH Solar H-pump  

           -           20           10 - 20    - 20 15 20 20 15  

    

  

Sales  

GINWH GCB_GCS GCB Coal Oil Wood DH Solar H-pump Total 

1990   11,229    64,753  115,251 -           893,015   -     -  -  - - 11,229    -              - 1,095,478 

1995     9,938  199,879    83,541 -           691,050   -  -   -    - - 9,938    -              -    994,347 

2000   11,276  189,872    71,343 -           986,019 -   -    -    - - 11,276    -              - 1,269,784 

2005   12,941  165,560    70,866 -        1,039,296 -    -    -  - - 12,941    -              - 1,301,603 

2010   13,433  163,980    65,188 -        1,049,748 -    -   -   - - 13,433    -              - 1,305,782 

2015   13,182  164,230    51,367 -        1,044,491 -    -   -    - - 13,182    -              - 1,286,452 

2020   13,242  164,388    35,295 -        1,076,362 -     -    -    - - 13,242    -              - 1,302,529 

  GSWH GCB GCS 
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5.16 EU household numbers 
 
The country-specific information in the previous sections were based on ownership of 
appliance types per household.  In making estimates of installation rates (or sales) the 
number of households in each member state was needed. The data used are summarised 
in Table 5.2 below. 
 
Table 5.2 EU household numbers 
 1995 2005 20201990 2000 2010 2015 
AU 3.0 3.4 3.63.2 3.3 3.5 3.5 
BE 3.7 4.1 4.9

2.3 2.4 2.4 2.6
FI 2.7 
FR 23.5 25.9 
GE 38.6 
GR 3.7 4.4 5.2
IR 1.3
IT 21.3 24.0
LU 

7.9

17.1 

3.8 3.8 4.3 4.6 
DK 2.5 2.7 2.8

2.0 2.2 2.4 2.5 2.6 2.7
21.5 22.6 24.4 25.2 26.5
34.9 37.0 38.1 38.5 38.7 38.4
3.4 3.5 4.0 4.8 
1.0 1.1 1.4 1.4 1.5 1.5

20.8 22.2 23.1 25.0 25.9
0.1 0.1 0.2 0.2 0.2 0.2 0.3

NL 6.1 6.5 6.9 7.2 7.4 7.7 
PO 3.4 3.6 4.0 4.1 4.2 4.3 4.4
SP 14.7 15.0 15.4 15.9 16.5 17.8
SW 3.8 4.1 4.3 4.4 4.7 5.0 5.3
UK 22.8 23.8 24.7 25.5 26.4 27.3 28.1
EU 143.5 150.0 155.9 161.1 166.2 170.8 175.2
Source: ECI derived, based on national statistics, Eurostat, Euromonitor. 
 
 

 51 



6. Conclusions 
Generating hot water in the home can be done in a number of ways. Across the EU the 
methods vary considerably – differing in the fuels used, the system construction, and 
the technology types. In order to carry out a pan-EU analysis the various heating 
systems and appliances have been classified into 11 technology/fuel types, which are 
listed below: 
 
1) Electric instantaneous water heaters 
2) Electric storage water heaters  
3) Electric heat pump water heaters 
4) Gas instantaneous water heaters 
5) Gas storage water heaters 
6) Gas combi (room heating + water heating) instantaneous boilers 
7) Gas combi (room heating + water heat.) storage boilers 
8) Gas heat pump water heaters 
9) Oil (or coal) appliances (mostly all are oil combi boilers) 
10) Solar water heaters 
11) District heating appliances 
 
Ideally, these would have further disaggregated by size of system. Unfortunately, these 
data were not readily available. 
 
An estimate of the domestic stock and sales of different appliance types for each EU 
country has been made, and are listed in Section 5.  
 
The EU water heating stock can be seen to be changing through time. Recently, there 
has been a trend towards combined space and heating systems. In addition, the 
expansion of the gas distribution network across the EU has meant that gas has 
increased, and will continue to increase, its share as the fuel of choice in domestic water 
heating. 
 
Overall, the sale of electric storage heaters is declining since a peak of 3 million in the 
EU (10 of the largest countries out of 15) in 1991 and this trend is projected to continue 
towards the year 2000 and beyond. 
 
Combi boilers are increasing share and are now the largest ‘sellers’ in the EU, 
approaching 3 million pieces per annum. This trend is expected to continue, especially 
with the increasing gas distribution network. Gas stand-alone water heaters are still a 
small part of the market, and are set to decline, whilst the sales of instantaneous gas 
water heaters, are declining rapidly, as combi systems become prevalent.  
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