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Abstract 
Sustainable development is a common goal for all countries since the concept 
was adopted at the 1992 Rio Conference. European Union (EU) became a 
world leader in most of indicators despite successive enlargement of country 
members with newcomers often facing basic environmental problems. In 
1986, Portugal became a member of the European Economic Community 
(EEC), and immediately began to reflect its environmental policies. Over the 
last 30 years, the support of EU funds and the implementation of environ-
mental public policies in Portugal, have been essential for the country’s sus-
tainable development. As a result, Portugal’s standards started to be closer to 
those of the EU and, in some cases even exceeded it. The present article ad-
dresses, for the first time, a long series of 30 years (1987-2017), in a retrospec-
tive analysis of a set of indicators, in order to characterize the evolution of 
Portugal’s environmental sustainability, its relationship to the national public 
policies, and in the context of the EU. The progress of the indicators towards 
specific environmental sustainability targets is also evaluated. Moreover, a set 
of key indicators that also evaluate the goals of the 2030 Agenda for Sustainable 
Development are identified. The results show that the evolution of Portugal’s 
environmental sustainability in the last 30 years was remarkable. The water 
standards, air quality, urban waste, and energy sectors showed high improve-
ment. However, the evolution in the sectors such as land use, and environ-
mental risks, particularly forest fires, were negative. On the other hand, for 
some indicators, such as renewable energies or bathing water quality, Por-
tugal performed better than the EU-28. Environmental performance shows 
the positive influence of EU environment policies and structural support, 
changing dramatically the quality of the environment in Portugal, from a 
negative situation to a success case study in a generation period. 
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2030 Agenda  

 

1. Introduction 

The report “Our Common Future” [1], prepared under the aegis of the World 
Commission on Environment and Development and coordinated by Gro Har-
lem Brundtland, defined a concept of sustainable development. The Brundtland 
Report became the theoretical basis of the 1992 United Nations (UN) Confer-
ence on Environment and Development (Eco-92-Rio de Janeiro Conference), 
setting an agenda for the century regarding sustainability: Agenda 21. 

Although it was a theoretical concept, Agenda 21 itself, set as an objective in 
its Chapter 40, “… to develop sustainable development indicators that serve as a 
solid basis for decision-making at all levels and contribute to self-regulated sus-
tainability of integrated environmental and development systems. Countries at 
the national level and governmental and non-governmental organizations at the 
international level should develop the concept of sustainable development indi-
cators in order to identify these indicators” [2]. In December 1992, the United 
Nations Commission on Sustainable Development (CSD) was created by the UN 
General Assembly to strengthen the implementation of Agenda 21. 

Subsequently, in 1993, further to Eco 92, the baseline indicators for envi-
ronmental performance review [3] were adopted, following the PSR method-
ology (Pressure/State/Response). Environmental statistical analysis dealt not 
only with data on pressures, state and responses, but also with their origins in 
economic activities. Thus, in the early 1990s, a primitive DPSIR (Driving 
Forces/Pressures/State/Impacts/Responses) model was developed as a structur-
ing basis for environmental statistics. This methodology described: human ac-
tivities, pressures, state of the environment, impacts on ecosystems, human 
health and materials and responses. The well-known Dobris Report, “The Gen-
eral Strategy for Integrated Environmental Assessment at EEA” [4], was devel-
oped on this concept, with the European Environment Agency (EEA) now 
adopting the DPSIR model [5]. The methodology came to be generalized, cov-
ering various scales of analysis, from integrated coastal zone management pro-
grams to agricultural policies or, at a larger scale, to the country’s performance 
(EEA), becoming a key instrument in the identification of political solutions or 
the impacts of those solutions [6] [7]. 

The Organisation for Economic Co-operation and Development (OECD) and 
EEA models became more and more generalized by developing their set of spe-
cific indicators along the path of Agenda 21 recommendations. The first Euro-
pean Sustainable Development Strategy (EU SDS) was adopted at the Göteborg 
European Council in 2001, known as “A Sustainable Europe for a Better World: 
A European Strategy for Sustainable Development”. 

In 2005, the European Commission approved its sustainable development in-
dicators system including more than 100 indicators in 10 areas, of which 50 cov-
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ered environmental issues [8]. The European Environment Agency [9] reviewed 
and refined the set of indicators in 2014 by grouping them into 13 core themes 
(air pollution, biodiversity, climate change, energy, environmental scenarios, 
fisheries, green economy, household consumption, land, soil, transport, waste 
and water) in a global set of 137 indicators. The system of indicators has been 
used in the context of the EU to assess the performance of EU environmental 
policies expressed in the EU Environmental Action Programs, notably the 5th 
and 6th Program. Indeed, the role of those indicators supporting the develop-
ment and evaluation of public policies was already recognized by Smeets and 
Weterings [10] who considered that environmental indicators served three pur-
poses: 1) to provide information on environmental problems to enable policy 
makers to gauge its gravity; 2) support the development and prioritization of 
policies, identifying the key factors of pressure on the environment; and 3) 
monitoring the effects of policy responses. 

The assessment of sustainable development was maintained on a regular basis 
using the sets of indicators defined up to the transition to the Sustainable De-
velopment Goals (SDG). In September 2015, at the United Nations Summit on 
Sustainable Development in New York, the resolution “Transforming our world: 
the 2030 Agenda for Sustainable Development” [11] was adopted. This resolu-
tion entered into force on the 1st January 2016 [12]. 2030 Agenda is now the 
new global strategy for sustainable development, consisting of 17 SDGs, broken 
down into 169 targets [13]. The SDGs replaced the Millennium Development 
Goals (MDGs) adopted in 2000 which were the guide to development action by 
2015. Unlike the MDGs, SDGs set out a wide range of economic, social and en-
vironmental objectives for all countries, developed and developing alike [11]. 
The SDGs offer a universal, broad and ambitious agenda for the three dimen-
sions of sustainable development. In 2016, a list of 241 indicators was adopted, 
and in March 2017, at the 48th session of the United Nations Statistical Com-
mission (UNSC), some adjustments were made [14]. This new list includes 232 
indicators (the total set includes 244 indicators, since some indicators are used to 
monitor more than one target) [11]. The UNSC has defined for this list annual 
adjustments and more comprehensive revisions to be made in 2020 and 2025 
[14]. 

At the regional level the EU adopted in May 2017 a document entitled “EU 
SDG indicator set” developed by Eurostat. This document lists 100 different in-
dicators to monitor EU progress towards SDGs. Of these, 51 are also on the UN 
list. The EU set of indicators aims to include indicators relevant to the EU for 
monitoring of SDGs in the context of long-term EU policies. 

Portugal became a member of the European Economic Community (now, the 
EU) in 1986, and immediately began to reflect the environmental policies of the 
EEC. Accordingly, the first Environmental Law was approved in 1987 (Law 
11/87). Subsequently, as a result of public policies on the environment and the 
application of Community funds, a dramatic change in environmental quality in 
Portugal begins, particularly in the areas of water supply, sanitation and waste 
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management, the so-called first generation of environmental policies. Accom-
panying the EU, the Ministry of Environment and Spatial Planning published in 
2000 the first edition of the National Sustainable Development Indicators System 
SIDS Portugal (SIDS), which was brought up to date in 2007 [15], and launching 
the National Environment and Sustainable Development. Portugal produced 
only two biennial reports (2009 and 2011), evaluating its evolution of sustainable 
development, based on the “traffic light system” methodology. This evaluation 
was discontinued with the entry into force of the SDGs. 

This paper reviews, for the first time, a long series of 30 years (1987-2017), in 
a retrospective analysis of the indicators of sustainable development, following 
the concept of ex-post (backward looking) policy evaluations quoted by Maas et 
al [16]. This case study focuses on the environmental dimension, in relation to 
national public policies in the context of the EU. The aim is to relate SIDS indi-
cators to SDG indicators. 

2. Methods  

In this section we present the methodology used to evaluate the evolution of en-
vironmental sustainability in Portugal from 1987 to 2017. A four-staged ap-
proach was defined: 1) Selection of Sustainable Development Indicators; 2) 
Quantitative Evaluation of the Sustainable Development Indicators from 1987 to 
2017; 3) Qualitative Evaluation of the Sustainable Development Indicators; 4) 
Selection of Indicators for the 2030 Agenda. 

Selection of Sustainable Development Indicators 
The selection of the indicator set characterizing the evolution of Sustainable 

Development in the last 30 years is based on the Portuguese Sustainable Devel-
opment Indicators System, “SIDS Portugal” [15]. This study reviews data avail-
able for the environmental indicators from SIDS Portugal. 

The environmental-economic and environmental-social indicators were also 
considered, such as energy and carbon intensity of the economy, and forest fires. 
In order to identify and assess the existing data and information on these indi-
cators, we analyzed the annual Portuguese Reports on the State of the Environ-
ment from 1987 to 2017. Table 1 shows the criteria used to select the most ap-
propriate indicators for the study. Table 2 shows the selected indicators. 

 
Table 1. Criteria used for the final indicators selection (Adapted from Cook, et al. [17]). 

Criteria used to select indicators 

• Be Similar to SIDS Portugal: The indicator should be as established in SIDS Portugal. 
• Adaptability of the indicator: Indicators with different units of measurement and/or  

methodological approach from those established in SIDS Portugal but, nevertheless, adaptable, 
should be considered. 

• Relevance of the indicator: The indicator should be relevant, useful and adequate for the study, in 
the context of the environmental sustainability assessment. 

• Availability of information: The indicator should have adequate coverage over time (at least 4 
years). 
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Table 2. Indicators selected and Targets used in the Qualitative Evaluation of Sustainable 
Development Indicators. Source of data: [18] [19] [20] [21]. Note: NA: Not Applicable. 

Indicators  Targets 
Targets 
Source 

Water   

Population served with Water 
Supply Systems 

To serve 95% of the total population of Portugal 
with public water supply systems. 

PEAASAR II1 

Population served by Wastewater 
Drainage and Treatment Systems 

To serve 90% of the total population of Portugal 
with public drainage and urban wastewater  
treatment systems. 

PEAASAR II 

Water Consumption No target set NA 

Drinking-water Quality 
Percentage of the total number of treated water 
analyses which are in conformity with the  
legislation: Reference value ≥ 99%. 

PEAASAR II 

Bathing Water Quality No target set NA 

Air Quality   

Greenhouse Gas Emissions To limit GHG emissions growth to 27%  
compared to 1990, in the 2008-2012 period. 

ENDS2 

Air Temperature No target set NA 

Air Quality No target set NA 

Land Use   

Land Use and Land Cover No target set NA 
Nature and Biodiversity  
Conservation   

Classified Areas for Nature and 
Biodiversity Conservation 

To ensure that by 2010 all protected areas have 
effective planning and management plans. 

ENDS 

Surveillance of Protected Areas No target set NA 

Environmental Risks   

Forest fires By 2012, reduce the annual average of burned 
area to less than 100,000 ha 

ENDS 

Urban Waste   

Waste Production 
To prevent waste production, by reaching the  
following reduction target: −225,000 tons of 
urban waste, from 2005 to 2015 

ENDS 

Waste Management 
By 2016, achieve: 23% of landfill disposal, 27% 
of composting, 21% of incineration, 19% of 
recycling, and 1% of Mechanic treatment 

PERSU II3 

Recycling and Valorization of 
Urban Waste 

To meet the recycling targets of EU directives 
for packaging waste: 60% of paper/carton; 60% 
of glass; 50% of metal; 22.5% of plastic. 

ENDS 

Energy   

Primary Energy Production and 
Consumption 

By 2015, reduce final energy consumption by 1% 
per year, compared to the average of the period 
2001-2005. 

ENDS 

Electricity Consumption Produced 
from Renewable Energy Sources 

By 2010, achieve 39% of electricity production 
from renewable energy sources 

ENDS 

Energy and Carbon Intensity of 
the Economy No target set NA 

 

 

1Strategic Plan for Water Supply and Sanitation 2007-2013. 
2Estratégia Nacional de Desenvolvimento Sustentavel (Portuguese Sustainable Development Strategy) 
3Strategic Plan for Urban Waste 2007-2016. 
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Quantitative Evaluation of the Sustainable Development Indicators from 
1987 to 2017 

For each selected indicator, the trends (increasing or decreasing) and the av-
erage growth rate between 1987 and 2017 were identified. The indicators were 
evaluated from 1987 to 2017 whenever possible. 

Once the Portuguese Reports on the State of the Environment are the relevant 
official documents, and the quality and accuracy of the data are guaranteed, the 
data used to evaluate the Indicators was collected from these Reports. In order to 
complete information lacking in those Reports, other reliable official sources 
were used, such as data from the National Statistical Institute, Water and Waste 
Services Regulation Authority, and Eurostat (European Statistical Office). 

Qualitative Evaluation of the Sustainable Development Indicators 
A simple and concise way to evaluate the progress of sustainability indicators 

based on a qualitative scale is the “Traffic Light System”, which evaluates indicator 
trends according to 3 colours (green, yellow, red) and is easily understood [17].  

This paper applies the Traffic Light System approach to measure trend-based 
progress of the indicators and also the progress of the indicators towards specific 
environmental sustainability targets (Target-based indicators). 

For all indicators, a trend-based evaluation was carried out, according to the 
trends found in the quantitative evaluation. To evaluate the selected indicators’ 
progress towards the Portuguese Sustainable Development Strategy, also known 
as ENDS 2015—Estratégia Nacional de Desenvolvimento Sustentável (ENDS) 
targets, related goals were identified. For the indicators that did not match any 
specific ENDS targets, we adopted targets from the specific Sectorial Strategic 
Plans, such as water and sanitation or waste management strategic plans, cover-
ing a significant part of the studied period. For those indicators without specific 
targets, either in the ENDS or in any Strategic Plans, only a trend-based assess-
ment was carried out. Table 2 shows the targets used. The meaning of the traffic 
lights is as follows:  

Green = Positive trend with significant progress; or meets the defined target; 
Yellow = Trend with little or no progress; or some positive development but 

still insufficient to achieve the target; 
Red = Deteriorating trend, or does not meet the target and is far from achieving it; 
Grey = No target set, not applicable. 
Selection of Indicators for the 2030 Agenda 
To identify which of the selected indicators could also evaluate the goals of the 

2030 Agenda for Sustainable Development, a comparative analysis between the 
selected indicators and the 2030 Agenda SDG indicators were carried out. 

3. Results 

This section of the paper describes the evolution of Portuguese environmental 
sustainability according to each of the selected indicators, from 1987 to 2017, 
whenever data are available. The indicators positions relative to the achievement 
of the targets of the National Sustainable Development Strategy and Sectorial 
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Strategic Plans, are evaluated by Traffic Light System approach. 
These indicators are also compared with the 2030 Agenda goals, in order to 

identify which of these indicators could evaluate these SDGs. 
Water 
The evolution of the water sector indicators showed remarkably good results 

in most indicators. Portugal’s population served with water supply systems 
showed a growing trend between 1989 and 2009. Its average growth rate was 
1.1% per year. In 1989, only 63% of the population was served by public water 
systems. In 2016, the percentage of houses served with public water supply sys-
tems reached 96% (see Figure 1). 

The population served by wastewater drainage and treatment systems in-
creased since 1987, and showed an average growth rate of 1.5% and 3.1% per 
year, respectively. In 1987 less than half of Portugal’s population was served by 
wastewater drainage systems (42%), and only 4.7% of the population was served 
by wastewater treatment systems. In 2016, the percentage of houses served by 
public wastewater drainage and treatment systems increased to 83% and 82%, 
respectively (see Figure 2).  

 

 
Figure 1. Evolution of Population and Houses served with water supply systems, 
in mainland Portugal (1989-2016). 

 

 
Figure 2. Evolution of Population and Houses served by wastewater drainage 
and treatment systems, in mainland Portugal (1987-2016). 
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The Drinking Water Quality indicator also showed good progress. Despite the 
growing trend of the percentage of non-compliance water samples with para-
metric values (PV) in the period 1993-1998, there followed a downward trend, 
reaching 1.23% in 2016. Note that the Portuguese legislation between 1998 and 
1999 suffered great changes in its quality criteria. The percentage of missing 
analyses showed a downward trend from 1993 to 2016, reaching 0.08% in 2016 
(see Figure 3).  

In terms of Bathing Water Quality, both inland, and coastal or transitional 
bathing waters showed a growing trend of the class “Excellent” and a downward 
trend of the class “Bad” quality (see Figure 4 and Figure 5). When analyzing 
coastal and transitional bathing waters, the class “Excellent” evolved from 51.8% 
in 1993 to 89% in 2016. The class “Bad” evolved from 27.2% in 1993 to 0.9% in 
2016. In terms of inland bathing waters, the class “Excellent” increased from 
4.2% in 1993 to 69.6% in 2016. In 1993 the class “Bad” was 12.5%, reaching 0% 
in 2016. 

Despite the positive evolution of the water indicators presented, the water 
consumption indicator showed a growing trend. As Figure 6 displays, Portugal 
has increased its volume of water consumed, since 1987, as well as volume of 
water abstracted for public supply, since 1991. Their average growth rates were 
0.78% and 1.13% per year, respectively. 

 

 
Figure 3. Evolution of drinking-water quality indicator, in mainland 
Portugal (1993-2016). Note: PV—Parametric Value. 

 

 
Figure 4. Evolution of coastal or transitional Bathing Water Quality, 
in Portugal (1993-2016). 
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Figure 5. Evolution of inland Bathing Water Quality, in Portugal 
(1993-2016). 

 

 
Figure 6. Volume of water consumed in public supply networks 
(1987-2016) and Volume of water abstracted for public supply 
(1991-2016), in mainland Portugal. 

 
Air Quality 
Figure 7 sets out Portugal’s greenhouse gas (GHG) emissions over the period 

1990-2016. During the 1990s, the GHG emissions have continuously increased, 
reaching a peak in 2005. Since 2005, the GHG emissions showed a downward 
trend until 2014, and an increase from 2014 to 2015. Between 1990 and 2005, the 
total emissions without Land Use, Land-Use Change and Forestry (LULUCF) 
showed an average growth rate of 2.6% per year. After that period, there was a 
downward trend with an average growth rate of −2.5% per year. Portugal’s GHG 
emissions, without LULUCF, have increased from 59.58 MtCO2e to 86.31 
MtCO2e over the period 1990-2005, an increase of 44.9%. By 2016, total GHG 
emissions without LULUCF were 67.61 MtCO2e, an increase of 13.5% over 1990. 
Regarding Portugal’s GHG emissions including LULUCF, except for the years 
1990, 1991, 2003 and 2005 (extreme forest fires events occurred in these years), 
this sector was a CO2 sink, representing a sequestration of around 5.39 MtCO2e 
in 2016. 

In terms of Air Temperature, the average annual maximum temperature of 
Portugal, showed a growing trend in the period 1987-2017. Its average growth 
was 0.025˚C per year, which corresponds to an increase of 0.75˚C in the last 30 
years. The average annual minimum temperature showed a downward trend in 
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the period 1987-2017. Its average growth was −0.024˚C per year, which corre-
sponds to a decrease of 0.72˚C in the last 30 years. The average annual mean 
temperature showed no considerable fluctuations in the last 30 years, with an 
average growth close to zero (see Figure 8). 

During the period of data availability, 2002-2016, Portugal’s Air Quality 
showed a positive progress. As Figure 9 shows, the percentage of the number of 
days with “Very Good” and “Good” air quality index (AQI) registered a growing 
trend, while the percentage of the number of days classified with “Medium” and 
“Bad/Weak” registered a downward trend. From 2002 to 2016, the class “Very 
Good” showed an average growth rate of 0.4% per year. In 2002 this percentage 
was 6.4%, increasing to 8.1% in 2016. The class “Good” showed an average 
growth rate of 2.9% per year, increasing from 30.1% in 2002, to 83.2% in 2016. 
The class “Medium” showed an average growth rate of −2.3% per year, decreas-
ing from 54.4% to 7.2% in the period 2002-2016. The class “Bad/Weak” showed 
an average growth rate of −1% per year. In 2002, this percentage was 9.1%, de-
creasing to 1.5% in 2016. 

 

 
Figure 7. Evolution of greenhouse gas emissions, in Portugal 
(1990-2016). Note: LULUCF—Land Use, Land-Use Change and 
Forestry. 

 

 
Figure 8. Evolution of air temperature, in mainland Portugal (1987-2017). 
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Figure 9. Evolution in percentage of the number of days with Very 
Good, Good, Medium and Bad/Week AQI (Air Quality Index), in 
Portugal (2002-2016). 

 
Land Use 
Figure 10 identifies Portugal’s percentage of land area of the classes “Land 

Use and Land Cover” relative to 1986, for the years where data were available 
(1986-2012). The areas of Forest, Artificial Surfaces, and Water Bodies showed 
an increasing trend, while the Agricultural Areas, Agriculture with Natural Ar-
eas, and Natural Vegetation registered a decreasing trend. In the period 
1986-2012, the Forest area and Artificial surfaces registered the greatest growth. 
The Forest area grew by 1.3%, and the Artificial surfaces grew by 1.2%, corre-
sponding to an average growth rate of 0.055% and 0.048% per year, respectively. 
The area of Natural Vegetation registered the greatest decline (about −1.1%), 
with an average growth rate of −0.046% per year. 

Nature and Biodiversity Conservation 
Although Portugal’s National Protected Areas Network (NPAN) increased 

from 1987 to 2017, this growth was feeble. Its average growth rate was only 0.1% 
per year. In 2017, the total size of protected land areas in Portugal was 793 086.1 
ha, which equates to 8.3% of the continental territory (see Figure 11). In terms 
of protected area with spatial plans over the period 1987-2017, Portugal’s per-
formance shows two periods of growth and two periods of stability. The two pe-
riods of growth occurred in 1987-1995, and 2003-2008, with an average growth 
rate of 5.6% and 8.4% per year, respectively. The stability periods occurred in the 
years 1995-2003, and 2008-2017 (see Figure 12). In 2017, the NPAN area cov-
ered by spatial plans was 91.4% of the total NPAN area. The highest coverage 
occurred in 2008 (96.8%). 

To supervise protected areas, in 1988 mainland Portugal had only 19 nature 
rangers, which corresponds to 25,000 ha of protected area per ranger. The high-
est number of rangers occurred in 1999, with 187 nature rangers. After this year 
the number started to decrease significantly. 

From 1988 to 1990, the surface of protected land areas per nature ranger de-
creased to 3600 ha per ranger. From that year onwards, there was an increasing 
trend of this area per ranger. During the period 1990-2017 the average growth 
rate of surface of protected land areas per nature ranger was 2.4% per year. In 
this period, the highest value occurred in 2017, with 6300 ha per nature ranger 
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(see Figure 13). 
Environmental Risks 
Between 1987 and 2017, the total of burnt forest areas in Portugal showed a 

growing trend, with an average growth rate of 1.9% per year. The higher values 
of burnt areas in Portugal occurred in 2003, 2005 and 2017. In 2017, occurred 
the highest value of burnt area in the last 30 years, with 456,209 hectares of burnt 
area. In 2005 there was the highest number of occurrences (35,823 events) (see 
Figure 14). 

 

 
Figure 10. Evolution of “Land Use and Land Cover” classes 
relative to 1986, in mainland Portugal, between 1986 and 2012. 

 

 
Figure 11. Evolution of the Surface of Mainland Portugal covered by Protected 
Areas (1987-2017). 

 

 
Figure 12. Evolution of the National Protected Areas Network (NPAN) area 
covered by spatial plans, in Mainland Portugal (1987-2017). 
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Figure 13. Evolution of the number of nature rangers and of the surface of 
protected land areas per nature ranger, in Mainland Portugal (1988-2017). 

 

 
Figure 14. Evolution of the burnt forest area and number of 
occurrences, in mainland Portugal (1987-2017). 

 
Urban Waste 
Viewed over the period of data availability, 1987-2016 (except for the years 

1988, 1991 and 1992, for which information is lacking), Portugal’s total and per 
capita urban waste production showed a growing trend. The average growth 
rates were 1.74% and 1.76% per year, respectively. As Figure 15 shows, in 2009, 
Portugal registered the highest value of urban waste production (5.19 million 
tonnes) and also the highest daily per capita value (1.4 kg/inhab/day). From 
2009 to 2013, these values decreased. But from 2013 onwards, the Portuguese 
total and per capita urban waste production showed an increase, reaching 4.64 
million tons and 1.29 kg/inhab/day respectively, in 2016. The increase of waste 
production is strongly related to economic growth and therefore to the increase 
of society’s consumption trends. 

As Figure 16 shows, in almost 30 years (1988-2017) Portugal changed its type 
of waste destination. In 1989, dumps were the main destination of the urban 
waste (62% of the total urban waste produced). Between 1989 and 2002, the per-
centage of waste with this destination showed a downward trend, with an aver-
age growth rate of −4.5% per year. In 2002 all dumps were eradicated. The des-
tination “Landfill” showed a growing trend in the period 1988-2002, followed by 
a downward trend between 2002 and 2017. In 1988, the share of urban waste 
sent to landfill sites was 28%. In 2002 it reached the highest value (74%), and in 
2017 it decreased to 32%. The destinations “organic recovery”, “material recov-
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ery”, and “incineration/energy recovery”, showed a growing trend. It should be 
noted that the last 2 destinations only appeared in 1998 and 1999 respectively. 
Municipal solid waste incinerators entered fully in service in the two major 
metropolitan areas (Valorsul in Lisbon and Lipor at Porto) in 2000. Both treat 
more than 1000 tonnes of waste per day and produce electricity, corresponding 
to a power supply capacity of 150,000 inhabitants per year. The Mechanical 
treatment destination, which consists in removing or processing recyclable waste 
from a mixed waste stream, only appeared in 2013. In 2017, the main destination 
of Portuguese waste was the “Landfill” (32%), followed by “Organic recovery” 
(30%), “Incineration/ energy recovery” (21%), “Material recovery” (11%), “Me-
chanical treatment” (6%) and “Dumps” (0%). 

As Figure 17 shows, the packaging recycling of paper/cardboard, plastic, and 
metal only started in 1998/99. In general, all recycling rates showed a growing 
trend. The annual average growth rates were 1.3% for glass, 1.4% for pa-
per/cardboard, 2.3% for plastic, and 3.3% for metal. Between 1988 and 2016, the 
recycling rate of glass packaging increased from 16.4%, to 59%. In the period 
1998-2016, the recycling rate of paper/cardboard increased from 48% to 70%. 
The highest value occurred in 2008 (88%). As for the plastic packaging, in 1998 
its recycling rate was 4%, increasing to 42% in 2016. In the period 1999-2015, the 
recycling rate of metal increased from 1% to 64%. 

 

 
Figure 15. Evolution of total and per capita urban waste production, 
in mainland Portugal (1987-2016). 

 

 
Figure 16. Evolution of urban waste per management operation, in 
mainland Portugal (1988-2017). 
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Figure 17. Evolution of recycling rate of packaging waste, in 
Portugal (1988-2016). 

 
Energy 
Portugal’s primary energy production showed a growing trend between 1990 

and 2016, with an average growth rate of 2.4% per year. During this period it in-
creased from 3.4 million tonnes of oil equivalent (Mtoe) to 5.9 Mtoe. Primary 
energy consumption, despite the growing trend in the period 1990-2005, showed 
a downward trend afterwards. Actually, from 1990 to 2005 its annual average 
growth rate was 4%, and during the period 2005-2016 it was −2.2%. In 1990, the 
primary energy consumption was 16.1 Mtoe, reaching the highest value in 2005 
(27.5 Mtoe). Afterwards it decreased, reaching 21.8 Mtoe in 2016 (see Figure 
18). 

Regarding the energy produced from Renewable Energy Sources (RES), the 
hydric component (hydroelectric power) was the main contributor to the pro-
duction of renewable energy in Portugal, in an early stage. However, since 2006 
the other RES began to contribute more to this production. In 2017, Portugal’s 
energy produced from RES was mainly due to the mix “Wind” (12,000 GWh) 
and “Hydro” (7500 GWh), followed by the components “Biomass + Solid Urban 
Waste (SUW) + Biogas” (3200 GWh), “Photovoltaic” (1000 GWh) and “Geo-
thermal” (200 GWh). The share of RES in total electricity produced showed a 
growing trend, with an average growth rate of 1% per year. In 1994, this share 
was 36%, reaching its maximum in 2016 (62%). In 2017 this share was 44%. De-
spite its growing trend, the share of RES in total electricity produced fluctuated 
greatly, mainly because of the variation of hydroelectric production. In the years 
1995, 1999, 2002, 2004, 2005, 2012, 2015 and 2017, growth falls were registered, 
owing to the occurrence of droughts in those years (drop in hydroelectric pro-
duction) (see Figure 19). 

Figure 20 shows the energy and carbon intensity of the Portuguese economy 
during the period 1995-2016. Between 1995 and 2005, the economy’s energy and 
carbon intensity showed a downward trend, but with considerable fluctuations. 
Since 2005, a continuous downward trend can be observed, indicating the be-
ginning of a continuous process of “decarbonization” of the Portuguese econ-
omy. From 2005, the Portuguese economy has been emitting less carbon per unit 
of wealth produced, and consuming less energy. In 1995 Portugal recorded an 

https://doi.org/10.4236/jep.2019.1011090


R. Cravo, J. Guerreiro 
 

 

DOI: 10.4236/jep.2019.1011090 1522 Journal of Environmental Protection 
 

energy intensity of 171.1 toe/M€’1995, decreasing to 133 toe/M€’2010 in 2016. In 
terms of carbon intensity, in the period 1995-2015, Portugal decreased from 0.64 
kg CO2e/€GDP, to 0.40 kg CO2e/€GDP. 

Qualitative Evaluation of the Sustainable Development Indicators 
Table 3 summarizes the performance of Portugal with respect to trend and 

target-based evaluation. In terms of trend-based evaluation, eleven out of eight-
een indicators showed positive trend with significant progress (green), one indi-
cator showed little progress (yellow), and six indicators showed a negative trend 
(red).  

 

 
Figure 18. Evolution of Primary Energy Production and Consumption, 
in Portugal (1990-2016). 

 

 
Figure 19. Evolution of annual production of RES-based energy, in Portugal (1994-2017). 
Note: RES—Renewable Energy Sources, and SUW—Solid Urban Waste. 

 

 
Figure 20. Evolution of energy and carbon intensity of the economy, 
in Portugal (1995-2016). Note: GDP—Gross domestic product. 
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Table 3. Trend-based and Target-based environmental sustainability performance of Portugal: Traffic Light table. 

Theme Indicator Trend 
Target  
achievement 

Justification and explanation 

Water 

Population served with Water 
Supply Systems 

  The target of 95% was met, serving 96% of the population in 
2009, and 96% of houses in 2016. 

Population served by  
Wastewater Drainage and 
Treatment Systems 

  Despite the great progress, the target of 90% wasn’t met. In 
2009, only 83% and 72% of the population was served by 
Wastewater Drainage and Treatment Systems, respectively. 

Water Consumption 
  The volume of water consumed and abstracted showed an 

increasing trend. 

Drinking-water Quality 
  Despite the positive evolution the target was not met.  

However, it’s very close to be achieved. 

Bathing Water Quality 
  The progress was very positive. In 2016, less than 1% of 

coastal and transitional bathing waters, and 0% of inland 
waters were classified with “Bad” quality. 

Air Quality 

Greenhouse Gas Emissions 
  The target of limiting GHG emissions growth to 27%  

compared to 1990 was met, increasing only 19%. 

Air Temperature 
  This indicator showed a deteriorating trend, with an increase 

and decrease of almost 1˚C of the average of the maximum 
and minimum temperature, respectively. 

Air Quality 
  The air quality showed a positive evolution. In 2016, more 

than 90% of the days registered “Very Good” and “Good” 
AQI, and less than 1% registered “Bad/Weak”. 

Land Use Land Use and Land Cover 
  This indicator showed a deteriorating trend. Since 1986 the 

artificial surfaces have increased, while natural vegetation, 
and agriculture areas have been replaced. 

Nature and  
Biodiversity  
Conservation 

Classified Areas for Nature and 
Biodiversity Conservation 

  The target was not met. The growth of classified areas was 
feeble, and despite the positive evolution of protected areas 
with spatial plan, only one protected area is covered by 
management plan. 

Surveillance of Protected Areas 
  Since 1990, the surface of protected areas per nature ranger 

increased. In 2017, there were only 118 nature rangers for 
mainland Portugal. 

Environmental 
Risks 

Forest fires 
  The target of 100,000 ha of burnt area by 2012 was not met, 

and in 2017 more than 450,000 ha were burnt. 

Urban Waste 

Waste Production 
  The target of reducing 225,000 tons of urban waste, from 

2005 to 2015 was not met. In this period it increased 20,000 
tons. 

Waste Management 

  Although the targets of composting, incineration, and  
mechanic treatment have been met, the targets of landfill 
disposal and recycling are still not being achieved. The  
landfill disposal needs to decrease 6%, and the recycling 
needs to increase 8%. 

Recycling and Valorization of 
Urban Waste 

  The recycling targets were met for all types of packaging 
waste. 

Energy 

Primary Energy Production and 
Consumption 

  The target of reducing 2.6 Mtoe of the final energy  
consumption by 2015 was met, with a reduction of 5.5 Mtoe. 

Electricity Consumption  
Produced from Renewable 
Energy Sources 

  
The target of achieving 39% of electricity produced from RES 
by 2010 was met, producing more than 50% for that year. 

Energy and Carbon Intensity of 
the Economy 

  The progress of this indicator was very positive. It showed an 
evolution to an economy with lower energy consumption, 
and with less carbon emitted per unit of wealth produced. 
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In terms of target-based evaluation, Portugal met five out of eleven targets, 
with successes relating to population served with water supply systems, GHG 
emissions, recycling and valorization of urban waste, primary energy production 
and consumption, and electricity consumption produced from RES. Four indi-
cators showed positive development; still insufficient but close to achieving the 
targets. The forest fires, and waste production indicators did not meet the targets 
and are far from achieving them. Table 3 summarizes the justifications and ex-
planations. 

For three indicators (population served by wastewater drainage and treatment 
systems, drinking-water quality, and waste management indicators), despite the 
positive progress over the years, the targets were not achieved. Note also that 
there are seven indicators for which Portugal did not apply any targets (grey). 

Selection of Indicators for the 2030 Agenda 
Table 4 shows that 11 of the 18 selected indicators are related to the 2030 

Agenda goals. The match between SIDS and SDG indicators reveals that 8 of the 
SDG targets can be evaluated. These targets are related to Goals 6 (“Ensure 
availability and sustainable management of water and sanitation for all”), 7 
(“Ensure access to affordable, reliable, sustainable and modern energy for all”), 
11 (“Make cities and human settlements inclusive, safe, resilient and sustain-
able”), 12 (“Ensure sustainable consumption and production patterns”), and 15 
(“Protect, restore and promote sustainable use of terrestrial ecosystems, sustain-
ably manage forests, combat desertification, and halt and reverse land degrada-
tion and halt biodiversity loss”) [22]. Table 4 identifies SDG indicators and their 
match with SIDS indicators, and their corresponding SDG targets. It also shows 
the year from which these indicators can be evaluated in Portugal (data avail-
ability). 

4. Discussion 

During the last decades, the EU has developed a large range of environmental 
legislation, to reduce significantly water, air, and soil pollution. According to the 
European Commission, “the EU has nowadays one of best water qualities in the 
world, and over 18% of the EU’s territory has been designated as protected ar-
eas” [24]. 

In order to provide a general policy framework for the EU’s environment pol-
icy, 7 Environmental Action Programmes were developed. The Environmental 
Action Programmes, defining the most important medium and long-term goals, 
have guided European environment policy since the early 1970s. The 4th Envi-
ronmental Action Programme (1987-1992) marks a turning point in European 
environmental policy. With this programme, environmental policy came to be 
seen as part of the economic decision-making process, and not as an addi-
tive/corrective policy. For the first time, incentive-based instruments were set, 
such as taxes, subsidies or tradable emission permits [25]. The 5th Environ-
mental Action Programme (1993-2000), was prepared alongside the Rio Con-
ference (1992) and Agenda 21, and represented the first commitment of the 
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Community towards sustainable development [26]. The 6th Environmental Ac-
tion Programme (2002-2012) sets out a framework of general objectives, on key 
issues, such as climate change, biodiversity threats, excessive consumption of 
resources, recycling, soil, and fresh air [25]. The 7th Environment Action Pro-
gramme (2014-2020) will guide European environment policy until 2020. This 
programme aims to increase the ecological resilience of the EU economy, and 
transform the European economy to provide a green, sustainable and inclusive 
growth [24]. 

 
Table 4. Comparative analysis between the SIDS and SDG indicators Data source: [15] [22] [23]. 

2030 Agenda SDG Targets SDG indicators SIDS indicators Data availability 

Goal 6 (Clean Water and Sanitation)  

Target 6.1: By 2030, achieve universal and  
equitable access to safe and affordable drinking 
water for all 

Proportion of population using safely 
managed drinking water services 

Population served with Water 
Supply Systems 

Since 1989 

Drinking-water Quality Since 1993 

Target 6.2: By 2030, achieve access to adequate and 
equitable sanitation and hygiene for all and end 
open defecation, paying special attention to the 
needs of women and girls and those in vulnerable 
situations 

Proportion of population using  
safely managed sanitation services, 
including a hand-washing facility  
with soap and water 

Population served by Wastewater 
Drainage and Treatment Systems 

Since 1987 

Target 6.3: By 2030, improve water quality by 
reducing pollution, eliminating dumping and 
minimizing release of hazardous chemicals and 
materials, halving the proportion of untreated 
wastewater and substantially increasing recycling 
and safe reuse globally 

Proportion of wastewater safely 
treated 

Since 1993 

Proportion of bodies of water with 
good ambient water quality 

Bathing Water Quality Since 1987 

Goal 7 (Affordable and Clean Energy) 

Target 7.2: By 2030, increase substantially the 
share of renewable energy in the global energy mix 

Renewable energy share in the total 
final energy consumption 

Electricity Consumption Produced 
from Renewable Energy Sources 

Since 1994 

Target 7.3: By 2030, double the global rate of  
improvement in energy efficiency 

Energy intensity measured in terms  
of primary energy and GDP 

Energy and Carbon Intensity of the 
Economy 

Since 1995 

Goal 11 (Sustainable Cities and Communities) 

Target 11.6: By 2030, reduce the adverse per capita 
environmental impact of cities, including by  
paying special attention to air quality and  
municipal and other waste management 

Annual mean levels of fine particulate 
matter (e.g. PM2.5 and PM10) in 
cities (population weighted) 

Air Quality Since 2002 

Proportion of urban solid waste  
regularly collected and with adequate 
final discharge out of total urban solid 
waste generated, by cities 

Waste Management Since 1988 

Goal 12 (Responsible Consumption and Production) 

Target 12.5: By 2030, substantially reduce waste 
generation through prevention, reduction,  
recycling and reuse 

National recycling rate, tons of  
material recycled 

Recycling and Valorization of  
Urban Waste 

Since 1988 

Goal 15 (Life on Land)  

Target 15.1: By 2020, ensure the conservation, 
restoration and sustainable use of terrestrial and 
inland freshwater ecosystems and their services,  
in particular forests, wetlands, mountains and 
drylands, in line with obligations under  
international agreements 

Forest area as a proportion of total 
land area 

Land Use and Land Cover Since 1986 

Proportion of important sites for 
terrestrial and freshwater biodiversity 
that are covered by protected areas, by 
ecosystem type 

Classified Areas for Nature and 
Biodiversity Conservation 

Since 1987 
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The accession of Portugal to the European Economic Community, in 1986, 
brought several economic benefits to the country. With the support of the 
European Regional Policy, Portugal’s standards became those of the other EEC 
members. Over the last 30 years, the support of EU funds and the development 
of environmental public policies in Portugal, driven by community commit-
ments, have been essential for the development of the country, particularly in 
terms of environmental issues [27].  

The water, air quality, urban waste, and energy sectors showed a positive evo-
lution, achieving good results in most indicators. On the other hand, in sectors 
like the land use evolution was not so positive, and regarding environmental 
risks, particularly forest fires, there has been a negative trend. 

In 1987, Portugal’s water supply systems, and wastewater drainage and treat-
ment systems were poorly developed. Only 4.7% of the Portuguese population 
was served by Treatment Systems. The support of Community funds, plus the 
systematic elaboration of Strategic Plans by the Portuguese government, 
changed the water sector in Portugal. Currently, the percentage of the popula-
tion served by water supply, and wastewater drainage and treatment systems 
(more than 80%) is within the average of the 28 European Union member states 
(EU-28). The increase of the population with access to sanitation services, the 
expansion of the drainage network and domestic wastewater treatment plants 
(WWTPs), and the reduction of effluent nutrient concentrations owing to better 
wastewater treatments, had a positive impact on drinking-water quality, and 
bathing water quality. According to Eurostat, in 2016, Portugal’s share of coastal 
and transition bathing waters classified with “Excellent” (89%) was higher than 
the EU-28 average (87%). In terms of inland bathing waters, Portugal is ap-
proaching the EU-28 average. In 2016, Portugal’s share of inland bathing waters 
classified with “Excellent” was 69.6%, and the EU-28 average was 82% [11] (see 
Table 5). The increasing trend of the volume of water consumed and abstracted 
can be explained by several factors: population growth, the new consumption 
habits [28], more tourism activity, water losses in transport and distribution sys-
tems, and inefficient water use [29]. Since 2000, significant investments have 
reduced losses in storage, transportation and distribution systems. These efforts 
resulted from legal obligations, such as the EU Water Framework Directive. In 
2000, 40% of the water abstracted was lost [28], decreasing to 20% in 2016 [30]. 

The evolution of GHG emissions reflects the evolution of the Portuguese 
economy. In the 1990s, the Portuguese economy was characterized by energy 
and mobility demand. From 2005, GHG emissions have been decreasing because 
of technological improvements, such as pollution control and energy efficiency 
systems. The introduction of cleaner alternative fuels in 1997, such as natural 
gas; the increase of energy produced from RES; the decrease of landfill disposal; 
the increase of recycling and reduced industrial activities in the country, owing 
to the economic crisis (2010-2014), also contributed to the decrease of GHG 
emissions. The increase in GHG emissions from 2014 can be explained by the  
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Table 5. Comparison of several indicators between Portugal and the European Union, in 
most recent years of data availability. Sources: [11] [34] [38] [43] [44]. 

Indicators Year EU-28 Portugal 

Houses served with water supply systems 2016 >80% 96% 

Houses served by wastewater drainage and 
treatment systems 

2016 >80% 83% and 82% 

Coastal and transitional bathing waters with 
“Excellent” Quality 

2016 87% 89% 

Inland bathing waters with “Excellent”  
Quality 

2016 82% 69.6% 

GHG emissions 2016 8.7 t per capita 6.9 t per capita 

Urban population exposure to air pollution 
(Particulates < 2.5 µm) 

2014 15.2 µg/m3 9.9 µg/m3 

Urban population exposure to air pollution 
(Particulates < 10 µm) 

2014 22.5 µg/m3 20 µg/m3 

Area of Artificial Surface 2012 4% 5.2% 

Proportion of land area covered by Natura 
2000 network 

2018 18.2% 20.7% 

Urban waste production 2014 1700 kg per capita 1200 kg per capita 

Share of urban waste sent to landfill 2014 133 kg per capita 222 kg per capita 

Share of urban waste sent to organic recovery 2014 75 kg per capita 64 kg per capita 

Share of urban waste sent to incineration 2014 125 kg per capita 94 kg per capita 

Share of urban waste sent to material recovery 2014 134 kg per capita 74 kg per capita 

Share of recycled packaging in total produced 2015 65.7% 57.1% 

Primary Energy Consumption 2016 55.1 Mtoe 21.8 Mtoe 

Share of “hydric” component in total  
electricity production 

2016 10.8% 26.1% 

Share of “wind” component in total electricity 
production 

2016 9.3% 20.7% 

Share of “Photovoltaic” component in total 
electricity production 

2016 3.2% 1.4% 

Energy intensity of the economy 2016 119 toe/M€’2010 133 toe/M€’2010 

Carbon intensity of the economy 2015 0.3 kg CO2e/€GDP 0.4 kg CO2e/€GDP 

 
drop in hydroelectric production, because of the drought that occurred then 
[31]. Portugal is one of the European Union countries with the lowest GHG 
emissions per capita. Since 1990, these emissions were always below the EU-28 
average. In 2016, the EU-28 average was 8.7 tonnes per capita, and the Portu-
guese GHG emissions were 6.9 tonnes per capita [11] (see Table 5). The GHG 
emissions are one of the main causes of global warming, since the mid-twentieth 
century. Despite the increasing number of climate change mitigation policies, 
GHG emissions continue to increase, leading to extreme climatic events [32]. 
The implementation of EU policies, such as the National Emission Ceilings Di-
rective, and the Directive for ambient air quality and cleaner air for Europe (Di-
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rective 2008/50/EC), contributed to the positive evolution of air quality in Por-
tugal [33] The directive’s targets, of achieving an effective protection of both 
human health and environment against risks from air pollution throughout the 
EU, apply through the EU’s Fifth and Sixth Environmental Action Programmes. 
Table 5 shows that the number of citizens exposed in urban centres to air pollu-
tion is below the EU-28 average [34].  

In Portugal the artificial surfaces have increased, replacing natural vegetation 
and agricultural areas [35]. This increase can be explained by the development of 
the country, through economic growth [36]. According to Eurostat, in 2012 the 
percentage of artificial surfaces in Portugal (5.2%) was higher than the EU-28 
average (4%) [34]. The community funds, and the environmental and agricul-
tural measures to support afforestation, can explain the increase of forest area in 
Portugal. Industrial demand for cellulose, profits, and the rapid growth of euca-
lyptus have led to a significant increase of this species, production of which was 
at first environmentally unsustainable. Portugal’s commitment to increase re-
newable energies has led to a great investment in water use infrastructures (such 
as dams and water reservoirs) [36]. 

Portugal’s acceptance of practically all the international conventions con-
cerning environmental problems is the main cause of development of the nature 
and biodiversity conservation sector in the country. In 1993, Portugal approved 
the ratification of the Convention on Biological Diversity (CBD), coming into 
force in 1994 [37]. In 1999, Portugal adopted the main instrument for nature 
conservation in the European Union, the Natura 2000 network. This instrument 
was adopted through the ratification of the conservation of wild birds 
(79/409/EEC) and the preservation of natural habitats and wild flora and fauna 
(92/43/EEC) Directives. Despite the feeble growth of protected areas in Portugal, 
the Natura 2000 network resulted in a case of success for the nature and biodi-
versity conservation in the country. Currently, the Natura 2000 network in Por-
tugal covers about 20.7% of the total land area, plus about 39,000 km2 of the ma-
rine area. According to the Natura 2000 Barometer, developed by the European 
Commission, Portugal is above the EU-28 average (18.2%) [38]. In terms of 
Surveillance of Protected Areas, the number of nature rangers did not follow the 
growth of the NPAN area, compromising the management effectiveness, and the 
protection of the faunal, floristic, architectural and cultural heritage of these ar-
eas [39]. 

According to the European Commission Forest Fires Report, in 2017 Portugal 
had the most burnt area of the EU-28 (more than 450,000 ha). In 2017 the share 
of burnt area in Portugal was 59% of the total of the five Southern Member 
States, followed by Spain (19%), Italy (18%), France (3%) and Greece (1%) [40]. 
Several factors, such as rural abandonment, absence of land use management, 
Portugal’s climate conditions with rainy seasons followed by dry and hot peri-
ods, and the increase of highly flammable species, such as Pinus pinaster and 
Eucalyptus globulus contributed to the increase of forest fires in the country 
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[41]. Furthermore, the significant decrease in the number of rangers during the 
last decade has led to the situation that, precisely in 2017, each nature ranger had 
an average of 6300 ha to survey, meaning a reduction of almost 50% of the hu-
man resources – another consequence of financial crisis. It is agreed that the 
number of criminal fires increased significantly during the considered period, 
but even official sources disagree on the figures. An Independent Commission 
nominated by the Government in 2018 to analyse the problematic of forest fires, 
stated that, although 98% of ignitions had human origin, they were a mixture of 
arson, negligence and simple accidents. The government has recently launched a 
deep reform of forest management, forest fire prevention, vigilance and public 
awareness campaigns. 

The increase of waste urban production over the last 30 years, may be related 
to the improvement of the Portuguese economic situation. The decrease of ur-
ban waste production between 2009 and 2013, corresponds to the period of 
economic crisis in the country. Economic growth and consumer spending go 
together, and more waste is generated when the economy goes well [31]. Despite 
the waste production increase, according to Eurostat, in 2014 the Portuguese 
waste production (1200 kg per capita) was below the EU-28 average (1700 kg per 
capita) [11] (see Table 5). In terms of waste management, the implementation of 
the first Strategic Plan for Urban Waste (PERSU I) in 1997, was the main con-
tributor to eradicate all dumps in Portugal. With the total eradication of dumps 
in 2002, the landfill destination started to increase. Landfills are engineered de-
posits of organic urban waste with controlled emissions and a proper engineered 
systems to treat seeping liquids. In order to comply with the Landfill Directive 
(Directive 1999/31/EC of 26 April 1999) obligations, in 2003 the Portuguese 
government implemented a new strategy to regulate the waste management of 
landfills, the National Strategy for the Reduction of Biodegradable Municipal 
Waste Going to Landfills (ENRRUBDA) [42]. Together with the implementation 
of the second Strategic Plan for Urban Waste (PERSU II) in 2007, the landfill 
destination started to decrease. Despite this decrease, according to Eurostat, 
since 1995 the amount of urban waste deposited in Landfills in Portugal (222 kg 
per capita in 2014) is higher than the EU-average (133 kg per capita in 2014). In 
the most recent year of data availability (2014), all alternative destinations to 
landfills in Portugal were below the EU-28 average [34]. In 2015, the Portuguese 
share of recycled packaging in total produced (57.1%) was below the EU-28 av-
erage (65.7%). The state of urban waste handling in Portugal indicates the need 
to apply further efforts in this sector, to bring about closer conformity to EU 
standards [43] (see Table 5). 

Since 1995, the primary energy production of Portugal comes entirely from 
renewable energies [35]. According to Eurostat, since 2000, Portugal’s primary 
energy consumption has always been below the EU-28 average. In 2016, the 
EU-28 average was 55.1 Mtoe, and in Portugal was only 21.8 Mtoe [34]. The EU 
RES Directive (Directive 2009/28/EC on the promotion of the use of energy 
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from renewable sources), set the objective of meeting at least 20% of the EU’s fi-
nal energy consumption with RES, by 2020. Portugal committed itself to a share 
of renewable sources of 31% of final energy consumption by then. In 2016, Por-
tugal was the third EU-28 country with the best performance in the inclusion of 
renewable energies in the electricity sector [44]. In this year, the share of 
“hydroelectric” and “wind” component in total electricity production in Portu-
gal was 26.1% and 20.7%, and the EU-28 average was only 10.8% and 9.3%, re-
spectively. On the other hand, the “photovoltaic” component is still below the 
EU-28 average. In 2016, the EU-28 average was 3.2%, but in Portugal was only 
1.4% [43] (see Table 5). The energy and carbon intensity of the Portuguese 
economy, which has been declining since 2005, is starting to approach the EU-28 
average. In 2016, the energy intensity of the Portuguese economy was 133 
toe/M€’2010, and the EU-28 average was 119 toe/M€’2010. In 2015, the carbon 
intensity of the Portuguese economy was 0.4 kg CO2e/€GDP, and the EU-28 av-
erage was 0.3 kg CO2e/€GDP [44] (see Table 5). 

The discussion above reflects the trend-based evaluation presented in Table 3. 
The positive evolution of the water, air quality, urban waste, and energy sectors 
is remarkable. Some of the evaluated indicators were negative (Water Consump-
tion, Air Temperature, Land Use and Land Cover, Forest fires, Surveillance of 
Protected Areas, and Waste Production) or showed only moderate progress 
(Classified Areas for Nature and Biodiversity Conservation). In terms of tar-
get-based evaluation, Portugal met the targets for population served with water 
supply systems, GHG emissions, recycling of urban waste, primary energy 
consumption, and electricity produced from RES. With further effort, it 
should be possible to attain the targets for population served by wastewater 
drainage and treatment systems, drinking-water quality, protected area covered 
by management plan, and waste management (landfill disposal and recycling). 
More effort is necessary in regard to the indicators that did not meet the targets, 
such as forest fires, and waste production. 

In 1986, by joining the EEC, Portugal began a period of severe reforms and 
big investments in infrastructures, largely because of the increase of trade ties 
and the inflow of EEC funds. As a result, a rapid acceleration of Portugal’s eco-
nomic growth followed [45]. This economic growth, and the subsequent eco-
nomic crisis (2010-2014), influenced the evolution of almost all selected indica-
tors, such as “population served with water supply systems”, “population served 
by wastewater drainage and treatment systems”, “GHG emissions”, “land use 
and land cover”, and “primary energy production and consumption”. Figure 21 
highlights the increase of the Portuguese gross domestic product (GDP) and its 
slowdown during the economic crisis 2010-2014, which influenced the evolution 
of the indicators for GHG emissions and waste production. The interruption of 
industrial activities in Portugal contributed to GHG emissions decrease, and the 
fall in net income and consumer spending contributed to the reduction of goods 
consumed, and therefore to the decrease of urban waste production. 
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Figure 21. Evolution of portugal’s Gross Domestic Product (GDP), 
between 1987 and 2018. Note: GDP according to European System of 
Accounts 2010. Source: [47]. 

 
According to García-Álvarez and Moreno [46], Sweden, Austria, Denmark, 

Italy and Germany are the EU-28 countries with the best scores in environ-
mental performance assessment. These countries have been characterized by the 
deployment of suitable policies related to biodiversity, water, waste, energy, 
transport, and sustainable consumption, production and efficient use of re-
sources. In terms of environmental performance assessment of EU-28 members, 
Portugal is in an intermediate position (position 14), right behind countries such 
as Finland, France, and the United Kingdom. According to this study, Portugal 
is a success in terms of GHG emissions and renewable energies. This paper also 
notes that Portugal requires additional measures to promote efficient energy 
consumption in the transport sector as well as to develop a more efficient use of 
resources by increasing its resource productivity [46]. In the last 30 years, Por-
tugal has shown a great evolution in environmental sustainability, and by pur-
suing the development of ambitious environmental policies, Portugal can 
achieve the levels of the top ranking countries. 

5. Conclusions  

Over the last decades, the EU has developed a large range of environmental poli-
cies and regulations. The accession of Portugal to the Treaty of Rome and thus 
membership of the European Economic Community in 1986 brought several 
benefits to the country. The support of EU funds and the development of envi-
ronmental policies in Portugal, driven by community commitments, have been 
essential for Portugal’s development. Portugal’s standards have become closer to 
those of the EU and in several indicators even exceeded those requirements, for 
example Houses served with water supply systems, and proportion of land area 
covered by Natura 2000 Network. 

In this paper, indicators from the Portuguese “Sustainable Development Indi-
cators System” have been selected to characterize the evolution of environmental 
sustainability of Portugal, in the last 30 years. The 18 selected indicators have 
been grouped into 7 sectors (Water, Air Quality, Land Use, Nature and Biodi-
versity Conservation, Environmental Risks, Urban Waste, and Energy). For each 
selected indicator, the “Traffic Light System” approach was applied in order to 
measure trend-based and target-based progress of the indicators. The selected 
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indicators that could evaluate the goals of the 2030 Agenda for Sustainable De-
velopment have been identified. 

The results suggest Portugal’s environmental sustainability evolved remarka-
bly in the last 30 years. The water, air quality, urban waste, and energy sectors 
showed good results in most indicators. But land use, nature and biodiversity 
conservation, and environmental risks sector were not so positive. In terms of 
target-based evaluation, Portugal met five out of eleven targets, with successes 
relating to population served with water supply systems, GHG emissions, recy-
cling and valorization of urban waste. For the indicators that did not meet the 
targets, such as forest fires, and waste production, more efforts are necessary. In 
terms of the 2030 Agenda for Sustainable Development, the performance of the 
SDGs 6, 7, 11, 12, and 15 in Portugal can be evaluated since 1987, using 11 of the 
18 selected indicators. In the context of the EU, Portugal achieved better results 
than the EU-28 average in 11 indicators related to water supply systems, waste-
water drainage and treatment, coastal and transitional bathing waters quality, 
GHG emissions, air pollution, Natura 2000 network, waste production, primary 
energy consumption, and renewable energies. Portugal still needs to pursue 
continuous development of ambitious environmental policies, in order to 
achieve the levels of the top countries, but the general trend of improvement is 
significant. In our common progress towards sustainable development, it is clear 
that sound public environmental policies do have dramatic effects on the quality 
of life.  
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