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Emissions Inventory and Energy Baseline

ENERGY EMISSIONS SCENARIOS IN 14 METROPOLITAN REGIONS

Porto GhG Inventory 2005

Sector CO2 (kt) CO2eqv (kt)

Residential 1597 1603

Services 1608 1614

Industry 2947 2978

Energy Industry 622 624

Transport 3919 4011

Fugitive 518 520

Total Energy 11211 11350

Industrial Processes 9 66

Waste 0 558

Agriculture 0 379

Total 11220 12353
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Scenario Overview
largely met by petroleum. 

inDUSTrial SeCTOr
Emissions decrease by 21%, 63% and 27% in Scenarios 
1, 2 and 3 respectively. Heat demand decreases in all 
three scenarios and in Scenarios 1 & 3 is largely met by 
natural gas. In comparison, in Scenario 2, bioenergy, 
solar thermal panels and heat pumps meet the major-
ity of heat demand. CHP plants in each scenario use 
mainly natural gas. Almost a third of electricity demand 
in Scenario 2 is generated using on-site PV panels and 
wind turbines.

TranSPOrT
Road transport emissions decrease by 38%, 23% and 
40% in Scenarios 1, 2 and 3 respectively. In each scenar-
io road vehicle kilometres are similar to 2005 because 
regional policies have limited road travel. In all scenari-
os, most road vehicles are powered by a combination of 
petroleum and bioenergy. 

Rail travel increases in all scenarios, as the metro sys-
tem expands. In Scenario 1, emissions from rail trans-
port decrease more than in Scenarios 2 & 3 because 
electricity is of lower carbon intensity. In Scenarios 1 & 
2, marine vehicle kilometres double due to the intro-
duction of a crossing between Porto and Gaia. In all 
three scenarios, the majority of marine and air trans-
port vehicles are powered by petroleum. 

eleCTriCiTy generaTiOn
In each scenario the region continues to generate just 
over a tenth of Portugal’s electricity, primarily using 
natural gas without carbon capture and storage (CCS), 
and Portugal generates most of its own electricity, 
importing any surplus requirements from Spain. In 
Scenario 1, 30% of Portugal’s electricity is generated 
by coal and natural gas CCS plants; this compares to 
11% in Scenario 3 and 59% in Scenario 2.  Offshore 
wind turbines, tidal power, bioenergy and waste plants 
produce a small amount of Portugal’s electricity in each 
scenario.  There is no use of nuclear power.

inTrODUCTiOn
There were four scenario sessions conducted in the 
Metropolitan Area of Porto (MAP).  Three scenarios fo-
cused on reducing CO2 emissions by 80% by 2050. The 
remaining session looked at what level of CO2 reduction 
could be achieved by 2025 and what actions could be 
pursued in the short-term.

To ensure that the scenarios were developed inde-
pendently, the participants in the sessions were not 
informed how previous groups, either in the region or 
outside had acted. This section provides a comparison 
between the first three scenarios.

The emissions decrease by 45%, 40% and 42%, and 
energy demand decreases by 11%, 12% and 20% in 
Scenarios 1, 2 & 3 respectively. 

eCOnOmy anD POPUlaTiOn
The population of the region remains static in Scenarios 
1 & 3 and increases in Scenario 2.  In Scenario 1 there 
is migration into the region from the interior and out of 
the region to the south, whereas in Scenario 3 policies 
limit migration within Portugal.  Overpopulation and 
a warming climate in the south of the country lead to 
migration to the MAP in Scenario 2, causing the popula-
tion to increase.  

Average annual economic growth is 1.5%, 2% and 3% 
in scenarios 1, 2 & 3 respectively. In each scenario the 
industrial and commercial sectors increase their share 
of the region’s economy, while public administration 
declines, due to budgetary cuts. 

reSiDenTial SeCTOr
Emissions decrease by 58%, 46% and 60% in Scenarios 
1, 2 and 3 respectively. In all scenarios the use of natu-
ral gas to meet heat demand increases, and new solar 
thermal panels and heat pumps have been installed. 
Electricity demand reduces in each scenario. In Sce-
nario 1, the national grid is less carbon intensive than 
in 2005, which has led to emission reductions despite a 
rise in heat demand and the use of more carbon-inten-
sive fuels for heating.

ServiCeS SeCTOr
Emissions decrease by 85%, 46% and 59% in Scenarios 
1, 2 and 3 respectively. Electricity demand reduces in 
all three scenarios, and in Scenarios 1 & 2, PV panels 
provide a fifth of the sector’s electricity. In Scenario 3, 
PV panels meet 3% of electricity demand; the cost of 
installing PV panels has limited their deployment. In 
Scenarios 1 & 3, the majority of heat demand is met 
by natural gas, whereas in Scenario 2 heat demand is 
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Scenario Characteristics

in ThiS meDiUm grOWTh SCenariO CO2 emiSSiOnS reDUCe by 45% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 3.6T. enD USer energy COnSUmPTiOn DeCreaSeS by a TenTh. The POPUlaTiOn DOeS nOT 
Change in Size. reDUCTiOnS in hOUSehOlD energy DemanD are limiTeD by behaviOUr anD an 
inCreaSe in DemanD FOr aPPliCanCeS. large ServiCe SeCTOr bUilDingS Seek mOre eFFiCienT en-
ergy SOUrCeS. reDUCing energy COnSUmPTiOn anD an energy SWiTCh in The inDUSTrial SeCTOr 
leaD TO an emiSSiOnS DeCreaSe. PrivaTe vehiCle USe DeCreaSeS DUe in ParT TO regiOnal POli-
CieS enCOUraging Car Sharing. The regiOn reCeiveS iTS eleCTriCiTy FrOm a POrTUgUeSe griD.

eCOnOmy anD POPUlaTiOn
The population of the MAP is the same as in 2005. 
Families have fewer children and people have 
migrated to the south of Portugal, but people have 
also moved from the interior of Portugal to coastal 
areas for education and employment. The MAP 
population now constitutes a 13% share of the national 
population. Young people have moved to the region 
for employment and education opportunities and 
this factor, together with an increase in single parent 
families and an aging population that live alone, mean 
that average household size has declined.

 “People do not believe the consequences of climate change, and 
consequently it is not affecting how people behave... there are a lot 

of issues that are more important to them than climate change.”

The public sector has been streamlined and its share 
of the regional economy has reduced from 53% in 
2005 to 40% in 2050. There has been a growth in both 
the industrial and commercial sectors’ share of the 
economy. This includes shoe manufacturing which has 
grown due to a demand for products manufactured in 
Portugal. The MAP’s economy has grown faster than 
the national economy at 1.5% a year on average.

reSiDenTial SeCTOr
Emissions have reduced by 58% since 2005, mainly 
due to a less carbon intensive national grid. Electricity 
demand has decreased as appliances have become 
more efficient and less electricity is used for heating. 
Reductions in demand were limited by a combination of 
an increased number of electrical appliances, demand 
for air conditioning and people’s behaviour. 

“They can not see electricity use.”

Tax incentives have encouraged the introduction of 
photovoltaic (PV) panels, though cost, lack of roof 
space, and the perception that demand would be 
highest when supply was low (e.g. at night or in winter) 
have limited uptake.

“The problem is that installers want pay back periods of about 10 
years for photovoltaic panels, so there has not been the investment 

that the government expected.”

Heat energy demand has increased by 10% since 2005 
due to people demanding a certain level of thermal 
comfort which leads them to put the heating on rather 
than a sweater. Less electricity is used for heating; 
natural gas is seen as a more efficient form of energy. 
Part of this heat demand is met by solar thermal panels 
and heat pumps. Bioenergy still meets 20% of heat 
demand, mainly in older houses.

”We use electricity in a bad way... we will switch from 
electric heating to natural gas.”

ServiCe SeCTOr
Emissions have reduced by 85%. Electricity 
consumption has decreased by 20% because market 
forces have made organisations more energy-efficient, 
and 20% of electricity is now generated on-site.  Heat 
demand is unchanged and is met by a similar energy 
mix to the residential sector although there is a greater 
uptake of CHP in large buildings such as supermarkets. 

inDUSTrial SeCTOr
Industry’s emissions have reduced by 21%, through a 
combination of a reduction in electricity consumption, 
an increase in on-site electricity generation and a less 
carbon intensive grid. The sector has grown, which 
combined with a reduction in electricity and heat 
demand led to a decrease in energy consumption. 
The majority of heat demand is met by natural gas. 
There has been a limited uptake of on-site renewable 
generation in industry, with 1% solar thermal panels 
for heating and 10% solar PV and wind turbines for 
electricity. 

energy inDUSTry SeCTOr
In 2050, the region still has a petroleum refinery, 
although it is smaller. There is also a gas separation 
plant to meet the increased demand for natural gas 
in the region. Overall the energy consumption of the 
sector is the same as in 2005, but more natural gas is 
used than petroleum and electricity is sourced from a 
less carbon intensive grid, resulting in a 19% decrease 
in sector emissions.

Scenario 1: Porto
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TranSPOrT
CO2 emissions from transport have decreased by 40% 
overall and 38% in the road transport sector. The 
distance travelled by road vehicles has decreased 
due to regional policies encouraging car sharing and 
public transport use. Petroleum, natural gas and LPG 
are the main fuels, though bioenergy is mixed with 
petroleum in line with EU regulations.  Buses use 
electricity and hydrogen. Development of hydrogen as 
a fuel has been limited by cost and public perceptions 
surrounding safety. 

“The price is ten times higher for prototype hydrogen buses 
compared to normal buses. The problem with hydrogen is the 

production of hydrogen, not the storage... it is not dangerous to 
store. Hydrogen is very nice and clean.”

The region’s metro line has increased in size, doubling 
the distance travelled by rail. Metro vehicles are more 
efficient. All rail services are electrically powered, 
and due to the less carbon intensive grid emissions 
have reduced by 65%.  Marine services now provide 
transport between Porto and Gaia, but emissions 
from the sector are small. Most marine transport 
uses petroleum which is mixed with some bioenergy.  
There has been a 10% increase in aviation travel 
but economic factors have encouraged efficiency 
improvements leading to a decline in energy use. 
Aircraft use a blend of kerosene and bioenergy. 

”There will be an increase in aviation. If we are going to experience 
economic growth, aviation is going to grow.”

eleCTriCiTy generaTiOn

“I don’t think that we will have a grid with European 
management, that would be politically very difficult.”

The region continues to generate some of Portugal’s 
electricity, mainly from natural gas plants without CCS.  
Portugal imports and exports electricity and there is 
no European grid as it was not politically acceptable. 
Nationally, all coal power stations are fitted with 
CCS technology. Natural gas stations generate 31% 
of Portugal’s electricity and two thirds are fitted 
with CCS technology.  Retaining fossil fuels in the 
generation mix was deemed necessary to provide a 
base load and guard against intermittent renewable 
technologies. There are no nuclear power stations in 
Portugal. The rest of Portugal’s electricity is generated 
by a combination of hydroelectric power, onshore and 
offshore wind, solar power, tidal power, and bioenergy 
(including waste). 

“Wind and water technologies are very difficult to manage; you 
need to have backup power plants. We can never have 30% of 

renewables.”
Emissions Change -45%

Energy Change -11%

Emissions per Capita 3.6t
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Scenario Characteristics

in ThiS meDiUm grOWTh SCenariO CO2 emiSSiOnS reDUCe by 40% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 3T. enD USer energy COnSUmPTiOn DeCreaSeS by jUST Over a TenTh. The POPUlaTiOn 
inCreaSeS by Over a QUarTer DUe TO migraTiOn FrOm inlanD areaS. reDUCTiOnS in hOUSehOlD 
energy DemanD are Driven by behaviOUral Change anD POliCieS regarDing neW bUilDingS. 
large ServiCe SeCTOr bUilDingS Seek mOre eFFiCienT energy SOUrCeS. a SWiTCh TO a leSS Car-
bOn inTenSive biO-TeChnOlOgy inDUSTry helPS TO reDUCe inDUSTry’S emiSSiOnS. PrivaTe vehiCle 
USe inCreaSeS DUe in ParT TO The exPanDeD POPUlaTiOn. The regiOn reCeiveS iTS eleCTriCiTy 
FrOm a POrTUgUeSe griD

eCOnOmy anD POPUlaTiOn

“It is difficult to get natural gas to Portugal because of the Pyrenees... 
The Iberic peninsula will need to have ports to receive gas, or it will 

receive gas from Russia or southern Italy.” 

The population of the region has increased by 25% 
since 2005, due to an ongoing trend of migration to 
large metropolitan coastal areas from the interior of the 
country. Lisbon’s population has peaked, and increased 
temperatures in the south have encouraged people 
to move north, particularly to Porto. The region now 
occupies a larger, 16% share of the national popula-
tion. Household size has expanded due to an increased 
birth rate and elderly people being cared for by family 
members.

“We need something more visual to change our behaviours. Energy 
must be visible and that will help people understand that if they use 

more water in the bath they will be using more energy as well.”

The economy has grown on average by 2% per year. 
Public administration has made efficiency gains and its 
share of the economy has declined while the com-
mercial sector has grown, due to a combination of a 
rise in tourism and Porto’s role as a service centre. The 
industrial and agricultural sectors have also grown, 
with agriculture tripling its share of the economy as its 
products have become more valuable in national and 
international markets.

“Tax incentives perhaps might help. I think there should be different 
levels of VAT for different technologies to encourage certain 

technologies over others.”

reSiDenTial SeCTOr
CO2 emissions from the residential sector have de-
creased by 46%. Each household uses on average 
15% less electricity and 30% less energy for heating 
and cooling. Reductions in electricity use have been 
achieved despite an increase in the number of appli-
ances in homes because of improvements to the ef-
ficiency of appliances, increased energy prices and the 
introduction of smart meters to facilitate behavioural 
change. Reductions in heat demand have been easier to 
achieve because standards for new build houses require 

certain levels of insulation. Onsite renewable technolo-
gies meet 20% of electricity demand and 25% of heat 
demand, mostly through PV and solar thermal panels. 

“A plasma [screen] contains much less energy than a standard 
television but the change is between one plasma and three plasmas.”

ServiCeS SeCTOr
Emissions have reduced by 46% since 2005 through 
similar processes as the residential sector. Electric-
ity and heat demand have decreased by 2% and 9% 
respectively and there is a similar heat energy mix as in 
the residential sector. Larger sites in the service sector 
presented greater opportunities for the development 
of CHP plants and these are powered by a combination 
of natural gas and bioenergy. Fossil fuels continue to 
generate 60% of the energy used for heating and cool-
ing in the sector. 

“The schools in the interior are empty but the schools in Oporto are 
not. Do we have the infrastructure in Oporto to be able to cope with 

a large increase in population?”

inDUSTrial SeCTOr
Emissions have reduced by 63%. Processes, 
infrastructure and buildings have become more 
efficient and there has been a change in the nature of 
industry. Heavy industry has declined, replaced by a 
less energy-intensive bio-technology industry. Industrial 
units, due to their larger roof space, meet 30% of 
the sectors electricity and 25% of its heat demand, 
primarily though PV and solar thermal panels on 
buildings. Like the services sector, CHP plants fuelled 
by natural gas and bioenergy have been installed and 
generate 10% of the sector’s heat and 35% of the 
sector’s electricity. Heat demand in industry is met by 
a less carbon intensive energy mix than the residential 
and service sectors.  

TranSPOrT
Emissions from transport have reduced by 25%, and 
emissions from road vehicles have decreased by 23%. 
Road vehicle kilometres have increased, driven by an 
increase in the distances travelled by individuals and 
the expanding population. The energy mix for road 

Scenario 2: Porto
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electricity generation Percentage Share

electricity Source
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transport vehicles has moved away from petroleum 
towards bioenergy and electricity. Improvements to 
public transport systems have helped to reduce the in-
crease in road travel. Using biofuel has lowered emis-
sions, but the carbon intensity of electricity means 
that using electric vehicles does not reduce emissions 
by as much as it could. 

“No point to natural gas in cars. It is very expensive [and] it’s better 
to use petroleum than electricity because it is a lot more efficient.”

Rail vehicle kilometres have increased by 15% as the 
metro network has expanded. Due to improvements 
in energy efficiency, the overall energy used has de-
creased by 15%. The rail network has been electrified 
which has helped deliver emissions reductions of 46%. 
A river boat crossing has been introduced between 
Porto and Gaia and boats are propelled using a petro-
leum/biofuel mix. There has been a modest growth in 
aviation due to concern over emissions, and energy 
consumption has risen more slowly than the rise in ki-
lometres travelled, as aircraft efficiency has improved. 
Petroleum continues to be the main fuel but bioen-
ergy and hydrogen have recently been developed and 
electric vehicles are used for taxiing.

“Low-cost airlines can be more efficient because they tend to be 
crowded and spend less time in the airport.”

eleCTriCiTy generaTiOn

“Portugal could be a producer of solar energy to export to other 
countries. I think we have all the resources to produce solar 

energy. Germany is ahead of us but we have more resources than 
Germany. When we think about solar, we have to think about large 

technologies so that we can produce economically viable solar 
power stations. We also need to think about the space required to 

develop solar power plants.”

The region has increased its contribution to national 
electricity production due to the development of wind 
turbines, solar panels and bioenergy power stations. 
However, 75% of the electricity generated in the 
region is from natural gas. Portugal continues to have 
a national grid which imports and exports electricity 
to Spain. Nationally, over half of electricity is gener-
ated using fossil fuels. There has been development of 
onshore wind turbine and large-scale PV. Hydroelectric 
plants continue to generate some of Portugal’s elec-
tricity with a small contribution from bioenergy and 
coal power stations with CCS. There are no nuclear 
power stations in Portugal. 

“What we would like, is to be more Iberic [in our grid].”

CO2 emissions Change by Sector (kt)

electricity generation Percentage Share

electricity Source

energy Change by Sector (gWh)

Emissions Change -40%

Energy Change -12%

Emissions per Capita 3t
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Scenario Characteristics

in ThiS high grOWTh SCenariO CO2 emiSSiOnS reDUCe by 42% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 3.8T. enD USer energy COnSUmPTiOn DeCreaSeS by a FiFTh. The POPUlaTiOn OF The re-
giOn DOeS nOT Change bUT naTiOnally iT DeClineS. reDUCTiOnS in hOUSehOlD energy DemanD 
are Driven by POliCieS regarDing neW bUilDingS. The ServiCe SeCTOr’S heaT DemanD iS largely 
meT by naTUral gaS. a SWiTCh TO a leSS CarbOn inTenSive inDUSTry helPS TO reDUCe inDUSTry’S 
emiSSiOnS. The PeTrOleUm reFinery haS beCOme mOre eFFiCienT. PrivaTe vehiCle USe DeCreaSeS 
DUe TO Tele-WOrking. The regiOn reCeiveS iTS eleCTriCiTy FrOm a POrTUgUeSe griD.

eCOnOmy anD POPUlaTiOn
The population of the MAP has stayed the same, driven 
by a low regional birth rate and national policies that 
have encouraged people to not migrate to coastal 
areas. However, the MAP now constitutes 16% of the 
national population due to a decline in population 
nationally. The majority of people now live on their own 
or in small family groups, partly because children tend 
to leave home earlier. 

“In the north of the region we have very short days, so solar panels 
do not work as well as they do in the south.”

Initially there was slow economic growth in the region 
but a period of high growth means average annual 
economic growth is 3% per year. Public administration’s 
share of the economy has reduced and the indus-
trial, commercial and agricultural sectors have grown. 
Growth in the agricultural sector has been driven by 
increased transport costs and a demand for locally 
produced food. 

reSiDenTial SeCTOr
Emissions have reduced by 60%. Electricity and heat 
demand have decreased by 20% and 10% respectively.  
Energy certificates have helped to make homes built in 
the past 45 years more efficient. Over half the sector’s 
heat demand is met using bioenergy, some of which is 
combusted in CHP plants. Petroleum is no longer used 
for heating and use of electric heaters has reduced. 
Instead, natural gas provides 28% of the sector’s heat 
demand and solar thermal panels 10%.  A small amount 
of electricity is from solar PV panels.  Uptake has been 
limited by the initial cost of panel and the limited day 
light hours in the MAP compared to more southerly 
areas of Portugal. 

“I don’t think everyone will buy solar panels and photovoltaics. It’s a 
luxury, not everyone can afford it. Even if people think that they are 

good things to have, people cannot afford to buy it.”

ServiCeS SeCTOr
Emissions have reduced by 59%. Electricity and heat 
demand have decreased by 20% and 10% respectively. 
Natural gas now meets the majority of heat demand, 

some of which is used in CHP plants. A larger propor-
tion of heat demand is met using solar thermal panels 
than in the residential sector due to the additional 
space available. Onsite PV panels provide 3% of elec-
tricity.

“But energy audits will force people to achieve these values [of 
energy efficiency in the services sector].”

inDUSTrial SeCTOr
Emissions have reduced by 27%. Due to changes in the 
type of industry present in the region, heat consump-
tion has decreased and electricity consumption has 
increased. Natural gas meets all of the heat demand. 
No on-site renewable technologies have been installed.

energy inDUSTry SeCTOr

“To produce hydrogen is to throw energy to the garbage. It is only 
justified as a method of storage or where you need to transport the 

energy easily.”

Emissions have reduced by 25%. There is a more ef-
ficient petroleum refinery in the region.  Overall energy 
demand has not reduced but the refinery has a larger 
output.  Natural gas meets 96% of heat demand at the 
refinery due to the partial switch from petroleum to 
natural gas. The remainder of the reduction achieved is 
through a 10% decrease in electricity use and the lower 
carbon intensity of the national grid.

“Right now Porto is re-vamping facilities at the refinery… it will 
increase in efficiency but this will just enable more production.”

TranSPOrT
Emissions have reduced by 40%. This reduction has 
been driven by rising oil prices, the increased popularity 
of tele-working and initiatives to reduce the distances 
people travel by road for work. However this has been 
offset by an increase in road freight and leisure travel 
kilometres, resulting in no change in overall road ve-
hicle kilometres. However vehicles have become 30% 
more efficient. Petroleum remains the dominant fuel. 
Some buses and taxis are fuelled by natural gas.

Scenario 3: Porto



185

energy emiSSiOnS SCenariOS in 14 meTrOPOliTan regiOnS

CO2 emissions Change by Sector (kt)
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“If we are producing electricity from fossil fuels, then this is more 
polluting than using the fossil fuel directly. That is the reason behind 

the change.”

The distance travelled by rail has doubled as new 
metro and rail lines have been developed. Due to ef-
ficiency improvements, energy use in the sector has 
increased by less (50%). All rail vehicles are electric. 
There has been no change to domestic flights and no 
significant change to vehicle efficiency. Aviation in the 
region is fuelled by a combination of kerosene and 
15% bioenergy in the fuel mix to reduce emissions. 
Aviation safety regulations have made it difficult to 
include more bioenergy in the energy mix.

eleCTriCiTy generaTiOn

“Coal plants will not be closed for security reasons. We need a coal 
reserve to cope with crises in fuels or electricity in the grid.”

The region still generates 12% of Portugal’s electricity. 
Portugal continues to have a national grid, rather than 
a European grid, and exports and imports electricity to 
and from Spain. Over half of electricity generation in 
Portugal is met by fossil fuels. Coal is used in genera-
tion to provide energy security. Almost a quarter of 
Portugal’s electricity is from hydroelectric power, with 
smaller contributions from onshore and offshore wind, 
tidal power, PV panels and biomass.  The majority of 
regional electricity is generated using natural gas with-
out CCS with some from onshore and offshore wind 
turbines and bioenergy.

“In the Netherlands they are putting CO2 in the place where gas 
was.”

Emissions Change -42%

Energy Change -20%

Emissions per Capita 3.8t
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2025 Synthesis Scenario: Porto
Scenario Characteristics

in ThiS lOW grOWTh SCenariO CO2 emiSSiOnS reDUCe by 36% anD Per CaPiTa emiSSiOnS COn-
TraCT TO 3T. enD USer energy COnSUmPTiOn DeCreaSeS by jUST Over a TenTh. The POPUlaTiOn 
DOeS nOT Change. reDUCTiOnS in hOUSehOlD energy DemanD are Driven by eFFiCienCy Sav-
ingS anD an energy SWiTCh. eleCTriCiTy COnSUmPTiOn in The ServiCe SeCTOr inCreaSeS aS a 
COnSeQUenCe OF grOWTh. PrivaTe vehiCle USe DOeS nOT Change bUT iS TWiCe aS eFFeCienT aS iT 
WaS in 2005. The regiOn reCeiveS iTS eleCTriCiTy FrOm a POrTUgUeSe griD WhiCh iS leSS CarbOn 
inTenSive.

inTrODUCTiOn
The purpose of the final scenario session was to 
identify, based on the outcomes of the 2050 scenario 
sessions, what emissions reductions might be 
achieved in the region by 2025. A full scenario session 
was completed using the Greenhouse Gas Regional 
Inventory Protocol (GRIP) tool, delivering an emission 
reductions of 36% by 2025, compared with a 2005 
baseline. However, as there was limited time available, 
some areas of the scenario were discussed in more 
detail than others.

eCOnOmy anD POPUlaTiOn
The population has not changed but the number 
of households has risen by 5% to accommodate 
demand for lower household occupancy. The 
economy has grown on average by 1% per year. Public 
administration’s share of the economy has decreased 
in the wake of the cuts introduced to address Portugal’s 
budget deficit. The industrial, commercial and 
agricultural sectors’ share of the economy increased. 

reSiDenTial SeCTOr
Emissions have reduced by 59%, through a reduction 
in electricity consumption of 30%, a smaller reduction 
in heat demand of 10%, a decrease in the use of 
petroleum, and a reduction in the carbon intensity of 
the national grid. On-site heat renewable technologies 
meet 18% of heat demand.

ServiCeS SeCTOr
Emissions have reduced by 36%. There has been no 
change in heat demand while electricity consumption 
has increased by 10%. The use of petroleum to meet 
heat demand has decreased, compensated for by 
on-site renewable heat generation and natural gas 
powered CHP systems. As most of the heating and 
cooling demand is still met by fossil fuels and heat 
consumption stayed at 2005 levels, emission reductions 
were not as high as they could have been.

inDUSTrial SeCTOr
Emissions have reduced by 9%. Electricity consumption 
has reduced by 5% and heat demand has increased 

by 5%. The majority of heat demand is met by fossil 
fuels. There has been limited uptake of solar thermal 
panels and heat pumps due to the nature of the heat 
required in the sector. Due to the low-carbon intensity 
of electricity in Portugal, emissions have reduced. 

energy inDUSTry
Emissions have reduced by 23%.  This is due to a 
reduction in heat energy consumption of 10%, the 
low-carbon intensive national grid, and the uptake 
of natural gas to meet heat demand rather than 
petroleum.

TranSPOrT
The average car is twice as efficient as it was in 2005, 
although road vehicle kilometres have not changed. 
Efficiency improvements were responsible for the 
majority of the emissions reductions. There has been 
a small increase in the use of biofuels, natural gas, LPG 
and electricity to power road transport. Emissions from 
rail have decreased by 29% due to the reduction in the 
carbon intensity of Portugal’s national grid.

eleCTriCiTy generaTiOn
Through national interventions coal now generates less 
of Portugal’s electricity (20%).  Previous capacity has 
been displaced by onshore wind turbines (20%) and 
hydroelectric power (20%), with smaller increases in 
the use of solar power (3%) and biofuel and waste (3%). 
The remainder of Portugal’s electricity is generated by 
natural gas, which also generates the majority of the 
region’s contribution to the national grid. 

The eUCO2 80/50 PrOjeCT STage 2
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