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12. Portugal 
For a more detailed discussion of energy consumption patterns and energy policy in Portugal see Lower 
Carbon Futures. 

12.1 Households 
Among Portugal’s over 3 million households there are relatively few of one-person (Table 12.1). In 
contrast to the general European trend, the more affluent households tend to live in apartments. The 
Portuguese (especially low-income groups) live in relatively overcrowded accommodation (Eurostat, 
1998). Approximately 60% of dwellings are more than 20 years old (ISR, 1998). A 1994 opinion survey 
found that many households reported housing problems such as leaky roofs, damp, rot etc, and it appears 
that in general, Portuguese households have poorer quality housing than the majority of other Member 
States (Eurostat, 1998). 
 
Portugal has experienced relatively strong economic growth over the last decade and has one of the 
lowest rates of unemployment, however it also has the highest relative poverty rates (as measured by 
income disparities) in the EU: around 15% of Portuguese have an income that is less than half of the 
national median income, compared to around 11% for the UK (Eurostat, 1998). 
 

Table 12. 1:  Household data (Portugal) 

 Year Source 
Number of households 3,083,000* 1991 INE, 1998 
Number of households in 2010 4,309,000 2010 Euromonitor, 1996 
Average household size 3.05 1994 Eurostat, 1996 
% 1-person households 15% 1995 Eurostat, 1998 
% owner-occupying households 64% 1994 Eurostat, 1998 
% in single houses 70% 1994 Eurostat, 1998 
* Based on the dwelling concept of the household (number of occupied dwellings) 
 

12.2 Natural gas 
Natural gas did not enter Portugal’s energy balance until 1997, after the opening of the Gazudoc 
Maghreb-European (GME) pipeline, and was first used to feed a new CHP plant for the production of 
electricity. The development of the distribution network has required significant investment from the 
Portuguese Government and the European Parliament, and is still in the earliest stages. The main gas 
utility is Gás de Portugal (GdP), which comprises four local distribution companies (Portgás, 
Lusitaniagás, GDL and Setgás), and whose mission is to facilitate the progress of the natural gas project 
at all levels. 
 
Household connections are still very few (between 2 and 3%) (Table 12.2), and growth is predicted to be 
very slow. One reason for this is a shortage of specialised skills, leading to reduced productivity and 
increased labour costs. Others include inadequate legislative coverage of technical regulations for the 
construction of gas installations, and insufficient knowledge about the subterranean infrastructures 
through which piping will have to pass. 
 
The majority of dwellings will have to undergo significant infrastructural changes in order to be able to 
receive natural gas. This is particularly true of older dwellings, which tend to lack internal infrastructures. 
Dwellings constructed since 1989 are required to have internal infrastructures, including piping suitable 
for natural gas, however some city councils have failed to enforce building legislation, and in some cases 
construction companies installed piping suitable for LPG alone in order to reduce costs.  
 
In these cases, existing infrastructure may need costly upgrading in order to meet the requirements of the 
legislation in force. In addition to these problems, the basic cost of conversion itself, which ranges from 
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110 to 450 Euros (not including the cost of purchasing new domestic appliances), may provide a 
sufficient deterrent against fuel-switching (Martins, 1997). Conversion to natural gas is likely to be even 
less attractive to the rented sector, as low rents are unlikely to enable landlords to pay for the installation 
of the necessary infrastructure (ISR, 1999). 
 
The lack of awareness among consumers of the natural gas distribution system, and (for those who are 
aware) the lack of choice of supplier, are further obstacles to domestic sector penetration (ISR, 1999). In 
the North of the country (the supply area under the control of Portgás) many households use electricity; it 
is very cheap compared to elsewhere in the country. To overcome this barrier, Portgás offers consumers a 
free gas instantaneous water heater if they choose gas-fired central heating. They also offer a year of free 
natural gas consumption with a limit established at around 350 Euros, and the chance to purchase natural 
gas appliances, or to fund infrastructural changes, on credit (ISR, 1999). 
 
Despite the slow initial rate of growth, household connections are likely to increase steadily, in line with 
the Government’s aims to increase the share of natural gas in electricity production to at least 18% by the 
year 2015. It is estimated that over 10% of Portuguese households (586,000) will be connected to the 
natural gas network by 2010. Links between the Spanish and Portuguese networks help to optimise the 
use of existing infrastructure, and the existence of an integrated ‘Iberian network’ may enable the 
Portuguese low pressure network to develop more rapidly than if the two countries’ gas industries 
operated and invested independently. 
 
Because of the extensive penetration of LPG (64% of households use it for water heating, and a majority 
for cooking), the first phase of residential sector fuel-switching will have an impact on the market for 
LPG rather than electricity (IEA/OECD, 1998a). Natural gas-fired space heating may be favoured over 
electric heating in the future, however the demographic, climatic and economic situation means that space 
heating accounts for a much smaller proportion of household fuel consumption than in other EU Member 
States (ISR, 1999). 

Table 12. 2:  Natural gas (Portugal) 

  Year Source 
Number of connected households 74,000 1998 ISR, 1999 
Proportion of connected households 2.6 1998 ISR, 1999 
Number of domestic suppliers 4 1998 ISR, 1998 
 

12.3 Domestic energy market 
Portugal has had one of the highest rates of growth in energy demand over the last decade in the EU, and 
is one of the significant EU users of hydro power and renewables, which represented around 20% of the 
country’s gross inland energy consumption in 1996. The figures in Table 12.3 are from Eurostat (1999), 
rather than the usual IEA data, which differs from the Eurostat data considerably. This is because other 
sources indicate that the Eurostat figures are more likely to be correct. 

Table 12. 3:  Fuel consumption profile for the Portuguese domestic sector, 1995 

Fuel type TWh % 
Oil 0.026 0 
Electricity 8.6 27 
Solid fuel 0.15 0 
Wood 13.3 42 
Natural gas 0 0 
LPG  9.6 30 
Total 31.7 100 

Source: Eurostat, 1999 
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Total domestic sector electricity consumption in 1995 was 8.6 TWh (according to Eurostat). The 
Directorate-General of Energy has projected this to reach 12.4 TWh by 2015 (ISR, 1998). The 
consumption of natural gas is projected to rise severalfold over the same period, from 0.5 TWh in 1996 to 
4.2 TWh in 2015. LPG consumption is expected to rise by just 20%, indicating that the first phase of 
switching to natural gas will involve switching from LPG (Figure 12.1). While use of solar energy in the 
domestic sector is predicted to double, this will only give around 0.23 TWh by 2015. The numbers in 
Figure 12.1, particularly for wood, differ from those for 1995 given by Eurostat. 
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Figure 12. 1:  DGE projections of fuel consumption (electricity, natural gas, LPG, wood and solar 
power) for the Portuguese domestic sector to 2015 

Source: ISR, 1998 
 
For both LPG and natural gas, water heating is the most significant end-use in Portuguese homes (Table 
12.4). Around half of electricity is consumed by electrical appliances, and most of the remainder by space 
and water heating (note that analysis in Lower Carbon Futures differs somewhat from these earlier 
figures).  Portugal is unlike other EU countries in that almost half of domestic energy consumption (all 
fuels) is for water heating, while less than 20% is for space heating. 
 

Table 12. 4: Breakdown of domestic fuel consumption (%) by major end-use, 1997 (Portugal) 

Fuel type Space heating Water heating Cooking Other 
Natural gas 15.9 57.5 26.0 0.0 
LPG and manufactured gas 9.0 62.0 29.0 0.0 
Electricity * 21.5 20.1 7.8 50.7 * 
Solid fuels (wood) 43.6 6.6 49.7 0.0 
Oil 80.5 0.0 18.3 0.0 
Total 18.4 41.7 25.1 14.8 
* The most recent available data for appliance electricity consumption was for 1995; this has been used in 
the calculation. All other data (including electricity data) are for 1997. 
Source: ISR, 1998; CCE, 1997 
 
In 1996, more than 40% of Portugal’s electricity was generated by hydro power and renewables 
(European Commission, 1999). Hydro has played a significant role in generation since 1980, and 
currently constitutes 87% of the renewable energy technologies in use in this sector (biomass constitutes 
10%, geothermal 3% and wind technology less than 0.2%). There is no nuclear generation capacity, and a 
large reliance on coal, which had a 37% share in generation in 1996 (IEA/OECD, 1998b). The potential 
for natural gas in Portugal has been taken into account during the restructuring of the electricity industry 
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and for decisions concerning future electricity generation (IEA/OECD, 1887a), and natural gas is planned 
to supply 18% of generation by the year 2015 (ISR, 1998). 
 
In 1996, the price of electricity in Portugal was slightly above the EU average, at 0.102 ECU per kWh 
compared to 0.098 ECU per kWh (European Commission, 1999). Electricity prices vary significantly 
within the country. 
 

12.4 Space heating 
In 1999, it was estimated that around 30% of households had electric space heating systems, which are 
used on average for no more than one month in the year (ISR, pers. comm., 1999). Around one third of 
Portuguese households have space heating systems fired by LPG. Use of LPG for space heating had 
increased from around 20% in 1980 to 30% in 1995 (Table 12.5), but the Ministry of Industry has 
predicted that this will fall to 20% by the year 2000, as a result of the introduction of natural gas. Very 
few households in Portugal have central heating (ISR, 1999). However the new network may encourage 
people to start integrating their space and water heating systems through a combined boiler, as is the trend 
in Italy. 
 

Table 12. 5:  Ownership of space heating systems, by fuel type, Portugal 

Fuel type % Households Year 
Electricity 30 1999 
LPG 30 1995 
Natural gas 2.1 1999 
Source: ISR, 1999 
 

12.5 Water heating 
In 1994, almost two thirds of Portuguese households heated water by LPG-fired, generally instantaneous 
water heaters (Table 12.6). Because of the high level of penetration of gas technologies, LPG water 
heating is likely to provide the largest fuel-switching potential for natural gas with the growth of the 
network. Electricity is the next most important fuel for water heating, most commonly used in the North 
of the country where electricity has historically been cheap (these are mainly storage water heaters). 
Households with electric water heating were estimated at 16% in 1994 (CCE and INE), while ownership 
of electric storage water heaters was estimated at 19% in 1997 (Orphelin et al., 1997). The proportion of 
households without water heating facilities has decreased significantly from 38% in 1988, however it is 
still high in relation to the rest of the European Union, and has the highest proportion of households 
without hot water, after Greece (Eurostat, 1998). 
 

Table 12. 6: Ownership of water heating systems, by fuel type, Portugal, 1994 

Fuel type % Households 
Electricity 16 
Natural gas - 
LPG 64 
Wood 5 
Solar <1 
No provision 14 

Source: CCE and INE, data supplied by ISR, 1998 
 
LPG is by far the most important fuel for water heating (Table 12.7), followed by electricity. The figure 
for wood in Table 12.7 seems low in comparison with the ownership data given in Table 12.6. 
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Table 12. 7: National energy consumption by residential water heating, Portugal, 1997-98 

Fuel type GWh % share 
LPG 6450 75 
Electricity 1730 20 
Natural gas 340 4 
Wood 80 1 
Total 8600 100% 
Source: ISR, 1999 (wood, 1997), Lower Carbon Futures (all other fuels, 1998) 
 

12.6 Cooking 
Ownership of gas and electric ovens and hobs is given in Table 12.8. 

Table 12. 8: Ownership of cooking equipment (% households), Portugal, 1998 

Fuel type Hob Oven 
Natural gas / LPG 85 77 
Electricity 12 20 
Source: Lower Carbon Futures 
 
LPG is the most important cooking fuel in terms of overall consumption, followed by wood (Table 12.9).  
 

Table 12. 9: National energy consumption by residential cooking, Portugal, 1997 -98 

Fuel type GWh % share 
Natural gas / LPG 2320 70 
Wood 596 18 
Electricity 380 11 
Oil 24 1 
Total 3320 100% 
Source: ISR, 1999 (wood, oil 1997), Lower Carbon Futures (all other fuels, 1998) 
 

12.7 Appliances and lighting 
Ownership of appliances and lighting is given in full for Portugal in Lower Carbon Futures. A summary 
of some key appliances is given in Table 12.10.  

Table 12. 10:  Ownership of domestic electrical appliances, Portugal, 1998  

Appliance type % households 
Fridge 32 
Freezer 52 
Fridge-freezer 66 
Washing machine 81 
Tumble dryer 8 
Dishwasher 17 
Microwave 21 
TV 99 
VCR 52 
Source: Lower Carbon Futures 
 
Total electricity consumption for lights and appliances (not including cooking) in 1998 was 7.2 TWh. For 
further details see Lower Carbon Futures. 
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12.8 Policies and programmes for domestic energy efficiency 
 
The changes taking place in the restructuring of both electricity and gas industries have been remarked as 
restrictive of utilities’ involvement in demand-side energy efficiency initiatives. One serious shortfall of 
Portuguese energy policy is considered to be the fact that, in spite of electricity utilities’ involvement in 
EU-funded policy support activities (e.g. through SAVE), demand side management (DSM) or efficient 
electricity use has never influenced their planning or management activities. This is thought to be due to a 
lack of commitment at administrative level. Martins (1997) points out that ‘there is a big cultural gap on 
the side of consumers as regards the need of using energy efficiently. This is particularly evident at the 
residential sector and frequently frightening at the service sector’. However, a new regulatory framework 
for the electricity sector, published in 1998, allows utilities to recover in rates the costs associated with 
the implementation of DSM programmes promoting the penetration of energy efficient equipment. The 
effects are not yet quantified. 
 
Beyond implementing EU legislation on standards and labelling, little has been done in Portugal to 
support the purchase of more efficient lights and appliances. There are currently no environmental energy 
taxes in Portugal.  
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