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 Socio-economic characterization of the region 

General 

Location 

Alentejo is a region located in the Southern of Portugal that comprehends 3 districts (Évora, 
Beja, and Portalegre), and 5 municipalities from the district of Setúbal. Évora comprehends 14 
municipalities, Beja 13, Portalegre 15 and Setúbal 5 as written above. 

 

Figure 1 - Region of Alentejo. 1. Beja; 2. Setúbal; 3. Évora; 4. Portalegre 

Climate & Geography 

Portugal is a country with a predominantly Mediterranean climate. Especially the north coast 
has a great Atlantic influence, which explains the great differences observed in the next maps in 
terms of average temperature, precipitation and, evapotranspiration. In the north, especially in 
the region of Minho, annual precipitation of more than 1,400 mm can occur. The average 
precipitation in Alentejo is much lower. Considering the 30 year-series (NOAA, 1988-2017), Beja 
registered an average precipitation of 453 mm/year, and Évora registered 403 mm/year. 

 

Figure 2 - Average temperature in Portugal, in a 30-year series (1971-2000, WorldClim) 
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Figure 3 - Average temperature and average rainfall in Portugal, in a 30-year series (1971-2000, 
WorldClim) 

The previous maps (2 and 3) represent the average temperature and average rainfall in Portugal 
mainland, in a 30-year series, from 1971 to 2000 (WorldClim). The region of Alentejo is 
characterized for having average temperature records in the 30 years period above 15.94°C, 
which is 4°C more than the average temperature in northern Portugal. The months with the 
highest average temperature are July and August. 

The records of average precipitation in the Alentejo region indicate that it is lower than the rest 
of the country, reinforcing the importance of the need for irrigation in this region. This is even 
more critical, considering that the lowest levels of precipitation occur during the period with the 
highest temperatures. The month with the highest level of precipitation in Portugal is December, 
although October, November and January also register high levels of precipitation. 

 

Figure 4 - Potential evapotranspiration (PET) of Portugal mainland, in a 30-year series, from 1960 to 
1990 (IPMA) 
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The map in Figure 4 represents the average potential evapotranspiration (PET) of Portugal 
mainland, in a 30-year series, from 1960 to 1990 (IPMA). PET increases from North to South and 
from the coast to the interior of the country. Alentejo region shows a higher PET particularly 
where the Alqueva dam is currently installed, including the irrigation perimeter.  

Portugal is characterized for having a more accentuated mountainous system in the North of 
the country, with an average altitude above 1,000 meters. The region South of the Tagus river 
has an average altitude of less than 200 meters with very little relief and large plains, revealing 
a great potential for the installation of irrigated crops. 

 

Figure 5 - Soil moisture levels in Portugal mainland (SNIRH) 

The map in Figure 5 represents the soil moisture levels in Portugal mainland. There is a 
considerable difference in the levels of humidity in the region of Alentejo compared to other 
regions of the country. Dry soils characterise the Alentejo region which indicates the need for 
longer irrigation periods to reach the required moisture levels for crop production.  This explains 
the higher water consumption compared to other regions of Portugal. 

 

 

Figure 6 - Characterization of the soils in Portugal mainland (SNIRH) 
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Figure 6 represents the characterization of the soils of Portugal mainland. A large percentage of 
national soils are classified as “siliceous heavy” or a mixture of siliceous soils and lighter soils in 
maritime coastline. This means that a high percentage of Portuguese soils have heavy clays, with 
high compaction and risk of sopping. Alentejo region is characterized by having a large 
percentage of “siliceous heavy” and “siliceous loamy” soils. Due to the characteristics of these 
type of soils it is not advisable to irrigate by gravity or flooding. Therefore, it is preferable to 
adopt more efficient irrigation systems such as drip irrigation. 

 

Figure 7 - Map of edapho-morphological potential for irrigated agriculture 

The map in Figure 7 represents the potential for irrigated agriculture in Portugal mainland. The 
Alentejo region is characterized by low to moderate potential for irrigated agriculture in most 
of its area. The exception is a strip of the region that begins below the Alqueva dam and 
continues to the littoral, which presents a high to very high potential for irrigated agriculture. 

Population 

The 2011 Census shows that the resident population in the Alentejo region is 506,798 (4,8% of 
Portugal), of which 245,955 are men and 260,843 are women. In the last decade the population 
of the Alentejo region decreased by 7,6%, in 2018 it was 468,160 people. Of the 47 municipalities 
that comprise the region, only five have not showed a decrease in their population in the last 
decade. Most of the territory of the Alentejo region lost population, although the sub-regions 
Alto Alentejo (-6,8%) and the Lower Alentejo (-6,2%) had the largest decreases. The 
municipalities of Gavião (-15,4%), Mértola (-16,5%) and Mourão (-17,6%) are the municipalities 
in the region that have lost most population in the last decade. 

 

Figure 8 - Population density and population residing in places with 2 000 or more inhabitants, 2011(INE) 
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The latest data from INE for Alentejo shows that the region presents an average population 
density of around 17.5 inhabitants per km2 in 2017, well below the country's average density of 
111.6 inhabitants/km2. Most of the territory is sparsely populated such as Mértola, whose 
population density is the lowest in Alentejo, with 4.9 inhabitants/km2. The number of places 
with 2000 or more inhabitants in the Alentejo region fell from 65 in 2001 to 61 in 2011. These 
clusters concentrate 54% of the resident population, well below the national level of 61%. 

In the Alentejo region the active population is 342,654 individuals, of which 53% are men and 
47% are women. The active population in this region corresponds to only 6.8% of the total active 
population of the country. The active population represents about 52.4% of the population 
residing in the region with 15 or more years, and the proportion of population inactive for this 
age group is 47.6%. 

The employed population in the region of the Alentejo amounts to 298,691 and is made up 
mostly of men, 53.6%, and representing women 46.4%. 

Foreign resident population in the Alentejo region amounts to 23,577 citizens. The largest 
foreign community is Brazilian, around 26.3%. 

 

Figure 9 - Population in Alentejo for age groups 

Economic data 

In 2013 Alentejo’s (including some municipalities of Ribatejo region) GDP was 11,275 million € 
which corresponds to 6.6% of national GDP. It is the ranked fourth compared to other regions 
of Portugal.  

 

Figure 10 – GDP per capita – (PORDATA 2018) 



 Deliverable 1.1: Regional state of play analyses 

 

Page 7 of 30 

 

In terms of GDP per capita at PPP (Purchasing Power Parity), Alentejo has shown a similar 
tendency following the country’s behaviour, with a value of 17,812 € in 2017 below the 18,894 
€ for Portugal. The Portuguese GDP per capita at PPP in 2013, corresponded to a 79% average 
of the EU28. In terms of NUTS II, only Lisbon (110%) exceeded the European average, while in 
the Alentejo region this was 73% of the European average. 

Urban structure 

The urban structure of the Alentejo region is an extensive rural area with a low population 
density and economic activity. Around half (52%) of the population is concentrated in 
predominantly urban areas, 31% resides in predominantly rural areas and 17% resides in 
medium urban areas.  

The network of urban centres is the support matrix for a set of corridors, with levels of 
accessibility and mobility and the provision of differentiated infrastructures. 

In cross-cutting terms, the following corridors stand out: 

• Lisboa - Vendas Novas – Montemor-o-Novo - Évora - Estremoz - Elvas - Campo Maior 
– Badajoz, betting on the urban residential, industrial and logistic reinforcement; 

• Lisbon - Ponte de Sor- Alter do Chão - Portalegre - Mérida / Cáceres creating 
opportunities for the development of international projects; 

• Sines - Ferreira do Alentejo - Beja - Serpa - Vila Verde de Ficalho – Spain, potentiating 
the port and airport infrastructures and respective dynamics of international 
articulation; 

In longitudinal terms, these corridors are highlighted: 

• Lisbon - Setúbal - Grândola - Sines, enhancing the high quality of environmental 
resources and tourist offer; 

• Castelo Branco - Portalegre - Évora - Beja - Algarve in a logic of resource 
enhancement natural, urban and tourist areas, the economic infrastructure and 
capacities of the Sines -Évora – Badajoz; 

• Santarém - Coruche - Évora in the industrial strengths, with emphasis on the 
valorisation of the “montado” 

Évora is a heritage and cultural city, university and open to innovation, with a great international 
tourist attraction. The demographic and economic potential, the importance of training and 
research and the concentration of industrial activities and logistics make this city an important 
and dynamic regional hub. The Axis Vendas Novas – Montemor-o-Novo - Évora reinforces this 
polarity. 

Beja is a city of heritage, culture and tourism, for which the Airport is a factor of 
internationalization and regional affirmation. With the Alqueva Dam, Beja will be able to affirm 
its capacity to anchor agricultural and agri-food services and support services to the tourist 
attractiveness 

Portalegre is a multifunctional urban centre and the door of the Natural Park of S. Mamede. In 
Marvão the Park's headquarters is located. It combines heritage and handcraft excellence with 
a business structure that focuses on renewal. 

Sines, Santiago do Cacém and Santo André constitute a fundamental centrality in the structuring 
of the regional urban system, affirmed by the industrial and port complex that internationally 
projects this "urban triangle". The proximity, strong articulation and functional integration 



 Deliverable 1.1: Regional state of play analyses 

 

Page 8 of 30 

 

between the three centres, facilitates some projects and functional complementarities to 
deepen in the future. 

Elvas and Campo Maior show a demographic and economic dynamism boosted by the proximity 
to Évora, the urban-industrial axis of Estremoz / Borba / Vila Viçosa and the city of Badajoz. 
Strategic positioning, accessibility levels and logistical capacity help to design this urban axis at 
the regional level. 

 

Figure 11 – Alentejo’s Regional Urban System (CCDR Alentejo) 

 

Agriculture 

The Utilised Agricultural Area (UAA) in Portugal is approximately 3,7 million hectares with an 
estimated structured area for irrigation representing around 540,000 hectares. 

Table 1 - Utilised Agricultural Area (UAA) in Portugal - INE (2017) 

Agricultural land and water use 

Portugal             Unit: % 

  1989 1999 2003 2005 2007 2009 2013 2016 

UAA composition                 

Arable land 58.6 45.0 41.0 33.7 31.0 32.0 30.2 28.6 

Permanent crops 19.7 18.4 18.3 17.6 17.2 18.8 19.5 19.4 

Permanent grasslands 20.9 36.0 40.1 48.1 51.3 48.7 49.9 51.5 

Family garden 0.8 0.6 0.5 0.6 0.5 0.5 0.4 0.4 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Irrigable surface/Used agricultural 

area (UAA) 21.9 20.5 17.7 16.3 16.9 14.7 15.1 15.1 

Since 1989, the country’s arable land is being replaced by permanent grasslands, due to 
governmental support. Arable land, therefore, currently represents more than 50% of the UAA. 
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Since 1999, there was a decrease in the irrigated area mainly due to a lack of maintenance of 
the hydro-agricultural use structures. 

In 2017, Alentejo represented almost 50% of the bovine cattle (dairy and meat) and pigs and 
60% of sheep and goats of Portugal. 

Hydrological data  

In terms of water resources, the following map represents all the watersheds South of the Tagus 
(Tejo) river. The 3 large basins are the basins of the main rivers Tagus (26), Sado (21) and 
Guadiana (16). The last two are located within the Alentejo region. 

 

Figure 12 - Watersheds in south of the Tagus river 

The average precipitation that supplies the basins in the Alentejo is less than 750 mm/year in 

much of that region, and in some places, precipitation is less than 500 mm/year. In 2018, the 

reserves of most of the basins and dams decreased drastically, reaching in some cases values 

below 20%. 

The evolution of the basins' capacity has seen great fluctuations, especially in 2018, where the 

lowest percentages of reserves were verified, as can be seen in the following figure. 

 

Figure 13 - Evolution of the monthly storage of the reservoirs in the Alentejo 
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The Portuguese Agricultural Services (DGADR) reported a decrease of the use of water in 
irrigation schemes in Portugal from 97% to 93% in the period of 1986 to 2008 due to the 
increased efficiency of water use in irrigation. 

The following charts show the water use by sector, including population, irrigation and others 
(including industry). 

 

 

Figure 14 - Water use between 1986-2008 (DGADR) 

Hydrology 

What are the other water resources on the territory? 

In the Alentejo region the main water resource is surface water, followed by groundwater. The 
total capacity of the 3 basins of the main rivers Tagus, Sado, Guadiana and Mira are 
approximately 8,250 hm3:  

Table 2 - Total capacity of the three main basins of Alentejo 

Basins Total capacity (hm3) 

Guadiana 4,603.5 

Tagus 2,546.4 

Sado 618.4 

Mira 486 

Groundwater 880 

According to the SNIRH, there are more than 6,000 catchments of groundwater, corresponding 
to a third of the drinking water consumed in mainland Portugal. 

What is the hydrological context? 

Dams for hydro-agricultural use are of great importance in the region, both for providing 
irrigation water and for the social impacts related to the water supply to the population and its 
quality, as well as for aspects related to the environment and biodiversity. 

Currently, there is no legal regulation that defines rules for parameters of irrigation water 
quality, only for water quality in general, directly related to the quality of water for human 
consumption. 
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Figure 15 - Status of water quality in Portugal (SNIRH, 2013) 

The Figure 15 shows the distribution of water quality in measurement stations in Portugal, 
revealing that the highest percentage (38%) is classified as reasonable. 

However, the quality of the Guadiana basin has the highest share of poor-quality water 
corresponding to 37.5% of the total volume. The basins of the Tagus and Sado present mostly 
results between reasonable and bad quality. These data indicate that the basins that feed the 
region of Alentejo are not suitable for the supply of water for human consumption and can be 
used for irrigation in agriculture. 

 

 

Figure 16 – Irrigated area of the Alqueva dam/ EFMA (Alqueva Multi-purpose Venture) 

Currently, the irrigated area is projected to expand with an additional 50,000 hectares in the 

coming years, allowing the expansion of the irrigated crops in Alentejo. 

What are the other levers to face water scarcity (complementary or competition with 

water reuse)?  

Portugal aims to use at least 20% of wastewater (for all uses) by 2030. Extreme weather 

situations will lead to more periods of prolonged drought, which will be "easily overcome" 

through a more efficient water management. More efficient water management refers to not 

using "water as noble as the public mains tap water", for example, to water gardens, to wash 

streets and containers, or to do industrial refrigeration. 

Alentejo 

Alqueva 

EFMA Area 
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Regulatory and institutional framework 

Legal framework 

Currently there is only a limited legal framework existing regarding the use of wastewater in 

agriculture. In general, the existing legislation only refers indirectly to the use of wastewater as 

the legislation mainly refers to discharge of wastewater in rivers or in the soil. 

• Joint Order No 626/2000 of 19 May: regulates the rules for the application of 
wastewaters from oil mills, for use in agriculture with irrigation application. 

 

• Ordinance No. 512/92 of 22 June: regulates the standards required for the discharge of 
wastewater from the tanning sector (skins) to the rivers. 

• Ordinance No. 809/90 of 10 September: regulates the standards required for the 
discharge of wastewater from slaughterhouses and industrial units of meat processing, 
to the rivers. 

• Decree-Law No. 236/98 of August 1: regulates the general norms for the quality of 
water for human consumption and discharge of wastewater in a line of water or soil. 

• Law No. 58/2005 of December 29: Approves the "Water Law", which lays the 
foundations for sustainable water management. 

• Decree-Law No. 235/97 of 3 September: transposes to national legislation the 
Community Directive 91/676/EEC on the protection of waters against pollution caused 
by nitrates from agricultural origin. 

Standards  

Quality labels requirements: explore compatibility of the use of reclaimed water with quality 

label requirements such as those required for exports in food products, organic farming, etc. 

Identification of key actors 
Table 3 - Key actors 

Organization Role description 

Administration (National or regional level) 

Agência Portuguesa do 

Ambiente (APA) 

(Portuguese Environment Agency) 

The Portuguese Environment Agency (APA) is a new public institute, 

within the scope of the Portuguese Ministry of the Environment. APA’s 

mission is to propose, develop and monitor, on an integrated and 

participated manner, the public policies for the environment and 

sustainable development, in close cooperation with other sectoral 

policies and public and private entities. 

APA works on issues such as water and coast, waste, climate change and 

air, noise, radiological emergencies, environmental impact assessment, 

circular economy, or environmental education. APA is responsible for 

the Report on the State of the Environment of Portugal. 

(www.apambiente.pt) 

Direção Regional de Agricultura 

e Desenvolvimento Rural 

(DGADR) 
(Directorate-General for 

Agriculture and Rural 

Development) 

DGADR contributes to the formulation of the strategy, priorities and 
objectives and participate in the preparation of plans, programs and 
projects in the areas of its mission; 
DGADR promote the economic and social development of rural areas, in 
particular through the association and qualification of rural agents, 
valorisation and economic diversification of the territories, as well as the 

http://www.apambiente.pt/
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Organization Role description 

viability of agricultural holdings and the promotion of a policy of 
sustainability of natural resources, protection and enhancement of the 
soil for agricultural use and the development of hydro-agricultural uses. 
DGADR represents the Ministry of Agriculture, Forestry and Rural 
Development in matters related to the use of water in agriculture, 
participating in the elaboration of the national water policy and 
elaborating, coordinating, monitoring and evaluating the implementation 
of the National Irrigation Plan. 
(www.dgadr.gov.pt) 

Administração da Região 

Hidrográfica do Alentejo 
(ARH Alentejo) 

(Administration of the 

Hydrographic Region of Alentejo) 

Administration of the Hydrographic Region of Alentejo, is a subdivision of 
the Portuguese Environment Agency, being a governmental organ that 
manages the hydrographic region of Alentejo. 

Águas de Portugal, S.A. 
(Portugal Water Company) 

The core Grupo AdP - Águas de Portugal activity involves the integrated 

management of the urban water cycle and spanning all of its respective 

phases, ranging from the catchment, treatment and distribution of 

water for public consumption to the collection, transport, treatment and 

disposal of urban and industrial wastewaters and including their 

recycling and reuse. (www.adp.pt/pt/) 

Águas Públicas do Alentejo 
(Public Water Company of 

Alentejo) 

AgdA - Águas Públicas do Alentejo, SA carries out the exploration and 

management of water services related to the Public Integrated Water 

Partnership of Alentejo (SPIAAlentejo), under a public partnership, 

aiming at the provision of a quality service, with respect for essential 

social and environmental aspects, as well as the provision of their 

capacities to serve the national interest. (www.agda.pt) 

EDIA - Empresa de 

Desenvolvimento e 

Infraestruturas do Alqueva, AS 
(Alqueva Development and 

Infrastructure Company) 

EDIA - Empresa de Desenvolvimento e Infraestruturas do Alqueva, S.A. 
was set up in 1995. It is a public limited company with an exclusively 
public share capital and belongs to the state corporate sector. 
Its mission is to design, execute, build and operate the Alqueva Multi-
purpose Undertaking (EFMA), thereby contributing to the economic and 
social development of its area of intervention, i.e. 20 municipalities in the 
districts of Beja, Évora, Portalegre and Setúbal. 
EDIA's tasks include infrastructure management, environmental 

assessment, farmer support, irrigation promotion and monitoring. 

 (www.edia.pt/pt/) 

Municipalities 

Águas do Tejo Atlântico, S.A. 
(Public Water Company of Tagus 

Atlantic) 

Management and operation of the multi-municipal wastewater 

sanitation system of Greater Lisbon and Oeste. 

(www.aguasdotejoatlantico.adp.pt) 

Câmara Municipal de Lisboa 
(Municipality of Lisbon) 

The Municipality of Lisbon is the executive body of the municipality and 

its mission is to define and execute policies that promote the 

development of the Municipality in different areas. (www.cm-lisboa.pt) 

Câmara Municipal de Almada 

(Municipality of Almada) 

The Municipality of Almada is the executive body of the municipality and 

its mission is to define and execute policies that promote the 

development of the Municipality in different areas. (www.m-almada.pt) 

Private sector 

EFACEC Engineering 

EFACEC offers integrated solutions in the environmental area ranging 

from project design and development to operation of systems. 

(www.efacec.pt) 

http://www.dgadr.gov.pt/
http://www.adp.pt/pt/
http://www.agda.pt/
http://www.edia.pt/pt/
http://www.aguasdotejoatlantico.adp.pt/
http://www.cm-lisboa.pt/
http://www.m-almada.pt/
http://www.efacec.pt/
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Organization Role description 

Advantech  

Adventech is a Portuguese SME with core business on the design, on-site 

installation, start-up and maintenance of treatment plants for industrial 

water and wastewater, including advanced oxidation technologies (e.g., 

ozonation, catalytic wet oxidation and/or Fenton process) and other 

treatments (membrane filtration, biological processes, 

coagulation/flocculation, and adsorption). Most of the plants are custom 

built to meet the customer requirements, involving a first step of 

research at laboratory scale where the actual industrial effluents are 

tested to select the best cost/effective solution and the optimal 

operating conditions that can be also validated in pilot plants. 

(www.adventech.pt) 

Herdade do Esporão 
(Farm) 

As a part of the Alentejo’s montado ecosystem (cork oak forests), in 

Portugal, Herdade do Esporão has extraordinary conditions for 

agriculture – large temperature amplitudes, poor and various soils and 

extraordinary biodiversity that helps us produce in balance with the 

environment. 691,9 hectares of vineyards, olive groves and other crops 

are grown using organic methods. In this region, around 40 grape 

varieties, 4 types of olives are grown in both orchards and vegetable 

gardens. (www.esporao.com)  

Research centres/Universities 

Laboratório Nacional de 

Engenharia Civil (LNEC) 
(National Laboratory of Civil 

Engineering) 

As an independent and impartial R&D institute, LNEC's priority is to 

make science, as to contribute to the creation, development and 

dissemination of applied research in areas related to civil engineering, 

such as: Public works: dams, harbors, airports, roads and railways 

infrastructures; buildings; housing and urban planning; water resources, 

coastline and environment; transport; materials, components and other 

products for industry. 

LNEC activity essentially aims to the following objectives: The quality, 

the safety and the economy of works; the safety of persons and assets; 

the protection and rehabilitation of the natural and built heritage; the 

technological modernization and innovation. (www.lnec.pt) 

Instituto Politécnico de Beja  

(IP Beja) 
(Polytechnic Institute of Beja - 

School) 

The Beja Polytechnic Institute is a higher education institution at the 

service of society, dedicated to the production and diffusion of 

knowledge, creation, transmission and diffusion of culture and 

knowledge of a professional nature, guided research and experimental 

development, concentrated especially in formations vocational training 

and advanced technical, vocationally oriented training and encouraging 

lifelong learning. (www.ipbeja.pt) 

Instituto Superior Técnico (IST) 

(University) 

Instituto Superior Técnico's mission is to contribute to the development 

of society by promoting high quality education in the areas of 

architecture, engineering, science and technology, in the fields of 

undergraduate, postgraduate and lifelong training, and Research, 

Development and Innovation (ID & I), essential for the progress of 

knowledge, and to deliver education to the highest international 

standards. (https://tecnico.ulisboa.pt/pt/) 

Instituto Superior de 

Engenharia de Lisboa (ISEL) 

(University) 

ISEL, being one of the oldest educational Institutions in the field of 

engineering in Portugal, has shown a remarkable internal growth, both 

in the scope of the educational offer and in the scope of Research and 

Development. (www.isel.pt) 

http://www.adventech.pt/
http://www.esporao.com/
http://www.lnec.pt/
http://www.ipbeja.pt/
https://tecnico.ulisboa.pt/pt/
http://www.isel.pt/


 Deliverable 1.1: Regional state of play analyses 

 

Page 15 of 30 

 

Organization Role description 

Instituto Superior de 

Agronomia de Lisboa (ISA) 

(University) 

The Instituto Superior de Agronomia (ISA), School of Agriculture, is the 

largest and most qualified school of graduate and post-graduate degrees 

in the Agricultural Sciences, in Portugal, and its know-how is recognized 

nationally and internationally. 

ISA's vision is to consolidate its status as a reference school of Higher 

Education in Agriculture, nationally and internationally, particularly in 

Portuguese-Speaking Countries, asserting itself as a Research University, 

based on the excellence of its research and development based on 

innovation. (www.isa.ulisboa.pt) 

Associations 

Centro Operativo e de 

Tecnologia de Regadio (COTR) 
(Competence Center for National 

Irrigation) 

To promote agricultural development, in particular through the 

coordination and promotion of scientific research, experimentation, 

demonstration and dissemination of results and training and 

professional qualification; promote and carry out projects necessary for 

the creation and diffusion of knowledge and for the Technical-Scientific 

exchange; (www.cotr.pt) 

Associations of Irrigators of 

Portugal, represented by 

FENAREG 

Most of the irrigation associations in Portugal are represented by 

FENAREG. The Irrigation Associations are responsible for the 

management of collective irrigation systems in Portugal. 

(www.fenareg.pt/) 

Networks/projects 

Hydroreuse 

The HYDROREUSE project aims to develop innovative processes for the 
management of the main agro industrial wastewater produced in the 
Alentejo region (from slaughterhouses, wineries, mills and dairies) 
through a treatment / reuse line composed of low-cost and 
environmentally friendly technologies, namely new pre-treatment, 
double function hydroponic system with fruit production compatible with 
market needs and oxidation processes. 
Treatment and reuse of agro industrial wastewater using an innovative 
hydroponic system with tomato plants. Objective: To strengthen 
research, technological development and innovation. Supported by the 

“Portugal 2020”. (http://hydroreuse.pt) 

Reuse 

Promotion of the production and use of water for reuse (ApR) in the 
irrigation activity in the Alentejo region, a region that presents typically 
low precipitation and, simultaneously, a high intensity of irrigated 
agriculture, accompanied by a worrying evolution of the effects of climate 
change. Reuse is supported by the "Portuguese Environmental Fund" 

MeProWaRe 

Reused water has emerged as a viable alternative to address water 

scarcity in agriculture in Mediterranean countries, promoting a circular 

economy as it leads to water and nutrient recovery. The MeProWaRe 

project aims to develop a methodological approach to the reuse of 

treated water in crops typical of Mediterranean countries, such as olive 

groves and vines, considering the agricultural practices and water 

limitations of these countries. 

Investors (National or regional level) 

  

Other types of organizations 

  

  

http://www.isa.ulisboa.pt/
http://www.cotr.pt/
http://www.fenareg.pt/
http://hydroreuse.pt/
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Existing situation of wastewater treatment and agriculture 

Characterization of wastewater treatment sector 

In the Alentejo region, an integrated wastewater sanitation system is being used. This system 

covers about 169,783 habitants and expects to realize a total investment of 61 million € by the 

end of 2020. The Figure below shows the location of the existing WWTPs in this region. 

Additionally, is showed the WWTPS that are planned in the near future (red colour), those that 

will be rehabilitated (purple) and those that are already part of the rehabilitated system (green 

colour). 

 

 

The Alentejo Public Water Company is the concessioner of the wastewater treatment system. 

They are associated with wastewater treatment infrastructures from the partnership 

municipalities. These municipalities territories are distributed as represented by the previous 

map (Figure 15).   

Table 4 - General Information (Font: Águas Públicas do Alentejo, 2017) 

Municipality 20 

Treatment Plants (WWTP) 103 

Lifting Stations 29 

Treated wastewater volume (hm3/year) 10 

 

Figure 17 - Location of WWTPs in a part of the Alentejo Region (Font: Águas Públicas do Alentejo, 2017) 
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Figure 18 - Wastewater treatment plants, RH6. (Font: ARH Alentejo, 2010, Management plans for 
hydrographic region nº6) 
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Figure 19 - Wastewater treatment plants, RH7. (Font: ARH Alentejo, 2010, Management plans for 
hydrographic region nº7) 

In the urban wastewater sanitation sector, Portugal mainland has 4361 treatment plants, of 

which 2751 (63%) correspond to WWTP and 1610 (37%) to collective sewage cesspits (ERSAR, 

2018). According to the Portuguese Environment Agency there were about 250 wastewater 

recovery facilities in the target region of Alentejo in 2009. 

In Portugal, we can verify (figure 18) the types of reuse existing in the wastewater treatment 

plants of the AdP group. It is possible to verify that most of the reused water in the stations is 
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used internally, namely in the green spaces of the own treatment plant. There are also reuses 

in agricultural irrigation, irrigation of golf courses, industrial uses and urban uses. 

 

Figure 20 - Types of Water Reuse in Portugal (Font: Águas de Portugal, 2018) 

 

In the 50 largest WWTP of the AdP Group, about 4.88hm3 water is reused per year for internal 

uses, and 0.26hm3 is reused for agricultural irrigation. There is no information exclusively for 

Alentejo Region, so we collected the following national data.  

 Types of Reuse 

• Agricultural Irrigation (m3/year) 

• Irrigation of Golf Courses (m3/year) 

• Industrial Uses (m3/year) 

• Internal Uses (m3/year) 

• Urban Uses (m3/year) 
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Figure 21 - Types of reuse of the treated water in the 50 largest WWTP of the AdP Group in Portugal 
(Font: Águas de Portugal, 2018) 

According to the Portuguese Environment Agency, most WWTPs in Portugal have a secondary 

treatment level (58.1%).  30.8% of WWTPs have only a primary treatment level, and 8.1% 

present more advanced treatment levels than the secondary one. 

 

Figure 22 - Percentage of WWTP in continental territory by level of treatment (Font: APA, 2016) 

 

Figure 23 - Reused water. (Font: ERSAR, 2017) 
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In 2017, most treated water was reused by management entities for their own use, and only 

14% was supplied to other entities to be reused (ERSAR, 2018). 

The table below shows the data on the volumes of reused water at the treatment plants of 

Águas de Portugal (AdP) group: 

Table 5 - Volumes of reused water in the treatment plants of Águas de Portugal Group. (Font: Águas de 
Portugal, 2018) 

Description Value 

Number of AdP (Águas de Portugal) Group WWTP 1,150 

Volume treated water by AdP Group 488 hm3/year 

Volume treated in the 50 largest WWTP 351 hm3/year 

% Volume treated by the Group's 50 largest WWTP 72% 

10% Volume treated by the 50 largest WWTP 35 hm3/year 

20% Volume treated by the 50 largest WWTP 70 hm3/year 

The objective of Águas de Portugal (AdP) group, in the short/medium term, is the reuse of 10% 

to 20% of the volume treated in its fifty largest treatment plants. This objective reflects 

respectively a total of 35 and 70 hm3/year of volume to be reused. 
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Figure 24 - Population served by wastewater treatment system, in Portugal. (Font: INSAAR, 2009) 
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Figure 25 - Wastewater treatment plants in Portugal. (Font: INSAAR, 2009) 

 

Table 6 - Volume of wastewater discharged after treatment. (Font: INSAAR, 2009) 

Region Hydrographic Region Discharge after treatment (hm3) 

Alentejo  
Sado e Mira (RH6) 22,898 

Guadiana (RH7) 13,202 
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Characterization of agricultural sector: 

General description of the agricultural sector in the region. 

Quantification of the water demand in Alentejo region: 

In Alentejo region, the area of olive crops is 57,032.8 which corresponds to 50% of the total 

irrigated area, being the most representative crop in the region.  

In the table 7, is described the different agricultural crops, classified according to the irrigated 

area and water demand. 

There are no registers of the use of reclaimed water in the region. Also, the total irrigated 

water shown in the table doesn’t contemplate the area irrigated by groundwater. 

Table 7 - Quantification of the water demand in Alentejo region (DGADR, 2017) 

Crop 

Basins Total 

Area 

(DGADR, 

2017) 

Average 

Water 

demand 

(m3/hectare) 

Water 

demand 

(hm3/year) 

Existing use 

of reclaimed 

water 

(hm3/year) 
Tagus Sado Mira Guadiana 

Citrus 0 378 214.5 35.5 628 5,750 3.61   

Orchards 108.6 3,657.4 189.9 4,952.8 8,908.7 6,000 53.45   

Small fruits 0 2.6 985.7 0 988.3 7,000 6.91   

Olive tree 109.5 20,838.9 0 36,084.4 57,032.8 3,000 171.09   

Grape 245.8 981.4 112.6 3,949 5,288.8 2,750 14.54   

Corn 637.2 3,698.5 654.6 4,258.6 9,248.9 7,000 64.74   

Rice 50 1,994.6 0 125 2,169.6 11,000 23.86   

Other 

cereals 
0 1,568.1 0 3,151.6 4,719.7 3,000 14.15   

Tomato 219.5 453.4 65.1 886.1 1,624.1 9,000 14.61   

Vegetables 80.2 1,427.1 1,332.5 2,136.3 4,976.1 7,000 34.83   

Forage 43 1,137.7 1,041.4 2,601.3 4,823.4 7,000 33.76   

Grasslands 264.8 1,568.5 1,008.9 1,662.7 4,504.9 8,000 36.03   

Oilseeds 16 2,163.5 10.9 3,110 5,300.4 3,500 18.55   

Flowers 0 0.4 398.9 0.3 399.6 10,500 4.19   

Other 

crops 
0.2 744.8 417.6 752.6 1,915.2 9,500 18.19   

Total 1,774.8 40,614.9 6,432.6 63,706.2 112,528.5   512.58   
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% Total 

irrigation 
1.57 36.09 5.71 56.61 100       

 

Description of water shortage risks and how this can affect agriculture production. 

Nowadays, it is verified that the climate is changing. These changes are reflected in 

increasingly drier conditions, reduced rainfall, and the number of rainy days decreasing, and 

also rainfall is more concentrated. For this reason, the existence of water storage basins and 

management of irrigated areas is an increasingly important theme for sustainable agriculture 

in the Alentejo region, for the environment and biodiversity, and for the civil society itself. 

In Alentejo, the large irrigated area is fed by the Alqueva Dam, currently, with a useful area 

watered over 80.000 hectares. EDIA is responsible for the irrigation management. By collecting 

data from this company, it was already possible to obtain updated data from 2018. 

According to the Table 7, the main crop in Alentejo is the olive tree. It represents more than 

half of the Alqueva irrigation area. In relation to water consumption, crops with the highest 

consumption are vegetables, forager, dried fruits, and seed fruits. 

 

Non-irrigated sector in the region. 

 

Table 8 - Potential of the irrigated area in Alentejo (DGADR, 2017) 

 

In 2017 the UAA for the region of Alentejo was around 2,100,762 ha, of which 10% had the 

potential to be irrigated. Of this potential area, 216,781 ha where irrigated, which means that 

there was still 1% of the UAA area that could be irrigated. 

Nowadays, Alqueva is the main irrigation structure, that irrigates about 90,000 hectares 

effective. However, the short-term growth potential is 120,000 hectares irrigated, excluding 

the precarious irrigation, which corresponds to more 20,000 hectares. 
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In the medium term, and already with an approved project, it is estimated that the Alqueva 

irrigation area can grow over the next years with an additional 50,000 hectares on top of the 

short-term growth potential. This means that, only in the area of influence of Alqueva, the 

irrigated area can reach close to 200,000 hectares.  

 

 

 

 

 

Agribusiness description 

- Structure of agrifood firms (average size) 

 

 

Table 9 - Companies-main variables by classes in Portugal and Alentejo region, in 2017 (INE) 

Portugal 
  

2017 

                          Main variables 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
NUTS II 

Number of 
companies 

Number of 
working people 

Sales and 
service 
provision 

nº nº 103 Euros 

10 Total Food Industry       

     Portugal 6 186 90 681 13 179 708 

           Alentejo 585 5 041 600 994 

  101 Animal slaughter, meat conservation     

     Portugal 594 17 015 2 773 587 

           Alentejo 85 894 93 747 

  102 Manufacturing of fisheries and aquaculture     

     Portugal 181 8 005 1 316 693 

           Alentejo 7 244 16 590 

  103 Fruit and vegetable conservation industry     

     Portugal 286 5 392 993 113 

           Alentejo 54 555 82 329 

  104 Production of animal oils and fats     

     Portugal 364 2 111 1 396 371 

           Alentejo 76 522 195 491 

  105 Dairy industry       

     Portugal 352 6 199 1 449 130 

           Alentejo 66 502 51 878 

  106 Processing of cereals, legumes and related     

     Portugal 117 1 800 626 270 

           Alentejo 14 59 11 585 
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  107 Manufacture of bakery and other products     

     Portugal 3 720 38 329 1 702 699 

           Alentejo 231 1 636 49 889 

  108 Manufacture of other food products     

     Portugal 452 8 317 1 555 865 

           Alentejo 43 391 33 139 

  109 Manufacture of feeding stuffs       

     Portugal 120 3 512 1 365 981 

           Alentejo 10 237 66 933 

          

11 Total Beverage Industry       

     Portugal 1 221 14 500 3 350 475 

           Alentejo 147 1 389 203 708 

 

In the Alentejo region, there were around 732 agrifood companies, specifically in the food and 

beverage sector, representing only 9.8% of the number of agrifood companies nationwide. The 

largest number of companies is registered in the breadmaking sector, and the largest turnover 

is associated with the companies of slaughter of animals and conservation of meat. 

- International trade and competitiveness of Agri-business sector 

Data concerning Portugal indicate that the country is mostly dependent on exportation. The 

main product for export, originating in the Alentejo, is cork. The Alentejo has been increasing 

its production in some products, due to the increase of irrigated area, as is the case of olive oil. 

Table 10 - Imports and exports of the main agricultural products or related to this activity (INE, 2017) 

Portugal   2017 

  
Import Export 

1 000 Euros 1 000 Euros 

Live animals 187,151.539 174,542.23 

Edible meat and offal 1,031,886.491 203,416.824 

Milk and dairy products; Eggs; Honey 517,916.768 353,592.22 

Products of animal origin 74,110.281 90,401.617 

Living Plants 114,584.394 79,393.685 

vegetables, plants, roots and tubers 384,292.961 297,959.709 

Fruits; Citrus husks; Melons 753,068.859 639,263.529 

Coffee, tea and spices 264,442.386 93,051.47 

Cereals 773,942.409 71,475.055 

Grinding products, malt, etc. 79,611.283 68,519.233 

oilseeds and oleaginous fruits; Industrial plants 619,977.598 60,591.582 

Gums, resins and other juices and plant extracts 36,355.085 3,860.156 

Plaiting materials and other products of plant origin 5,315.539 1,309.624 

Animal or vegetable fats and oils 707,521.833 752,870.462 

Preparations of meat, fish, etc. 339,501.628 319,078.701 

Confectionery Products 258,295.075 118,788.491 

Cocoa and its preparations 205,713.237 27,639.428 

Preparations of cereals, flours, etc. 522,287.694 329,026.899 

Preparations of prod. Horticultural 355,823.135 459,249.366 

Miscellaneous food preparations 408,352.635 181,808.494 
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Beverages, liquid Alcoholics and Vinegar  455,252.157 1,079,275.63 

Industrial food waste and wastes, etc. 358,695.282 116,163.277 

Tobacco 211,370.555 553,368.217 

Sulphur 160,950.135 277,070.131 

Inorganic Chemicals 414,649.942 59,546.393 

Fertilizers 184,737.578 95,059.561 

Funeral extracts, tannins, etc. 576,549.769 184,922.946 

Miscellaneous products from the chemical industries 1,057,010.421 346,385.956 

Rubber and its works 932,904.272 1,239,472.525 

Hides and skins 443,125.966 114,412.451 

Wood; Charcoal 730,324.621 612,425.501 

Cork and its works 173,574.668 986,485.186 

Wool, thin or thick hairs 123,719.268 71,409.493 

Cotton 582,367.075 176,372.289 

Other vegetable textile fibres 48,080.171 4,743.747 

Tools, cutlery articles 244,301.877 198,058.837 

Miscellaneous machinery and equipment 6,129,836.525 3,483,525.938 

Tractors and other vehicles 8,468,022.185 6,136,071.746 

- Cooperative sector 

In Alentejo, although the private sector is expanding, cooperatives still account for a large 

percentage of production, mainly in wine, olive oil, cereals, and rice. 

- Water user associations, role in water distribution and structure 

Table 11 

Name Role 

FENAREG National Federation of Irrigators 

COTR Technical Scientific Center 

EDIA Alqueva Development and Infrastructure Company 

AgdA Public Water of Alentejo 

IP Beja Higher Education Institution of Beja 

APA Portuguese Environment Agency 

DGADR Directorate-General for Agriculture and Rural Development 

ARH Alentejo Administration of the Hydrographic Region of Alentejo 

CEBAL Private research and development unit 

 

Existing related initiatives 
Table 12 

Name of the 
network/project 

Purpose Leader/coordinator and 
relevant organizations 
involved. 

MeProWaRe 
Novel Methodology for 
the Promotion of treated 
Wastewater Reuse for 
Mediterranean crops 
improvement 

The MeProWaRe project aims to develop 
a methodological approach to the reuse of 
WWT in crops typical of Mediterranean 
countries, such as olive groves and vines, 
considering the agricultural practices and 
water limitations of these countries. 

IRSA-CNR, Italy 
(Coordinator) 
ISA-LEAF, Portugal 
CIHEAM-IAMB, Italy 
University of Castilla-La 
Mancha, Spain 

HYDROREUSE To develop innovative processes for the 
management of the main agro-industrial 

CEBAL, Portugal 
(Coordinator) 
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Treatment, and reuse of 
agroindustry wastewater 
using an innovative 
hydroponic system with 
tomato plants 

wastewater produced in the Alentejo 
region (from slaughterhouses, wineries, 
mills, and dairies) through a 
treatment/reuse line composed of low-
cost and environmentally friendly 
technologies, namely pre-treatment new, 
double function hydroponic system with 
fruit production compatible with market 
needs and oxidation processes. 

ESA/IP Beja, Portugal 
UBI, Portugal 
UEX, Spain 
IST, Portugal 

REUSE Promotion of the production and use of 
water for reuse (ApR) in the irrigation 
activity in the Alentejo region, a region 
that presents typically low precipitation 
and, simultaneously, a high intensity of 
irrigated agriculture, accompanied by a 
worrying evolution of the effects of 
climate change. Supported by the 
"Environmental Fund" 

AdP Serviços Ambientais, 
Portugal (Coordinator) 
AgdA, Portugal 
EFACEC, Portugal 
ISA, Portugal 
COTR, Portugal 
EDIA, Portugal 

Discussion and conclusion remarks 

According to the analysis carried out, we can conclude that in Portugal there are not enough 

structures that allow the reuse of treated wastewater from agro-industrial or urban origin in 

agriculture, consistently and continuously. 

Another determining factor is the legal vacuum in the water reuse sector and the lack of 

technical guidance for both water suppliers and end-users. 

On the other hand, there is a potential for using this resource, especially in the Alentejo 

region, where there are high constraints related to water resources. Recent phenomena 

related to climate change, which have manifested themselves in situations of extreme drought 

in recent years have been emphasizing the importance of finding alternatives or 

complementarities, not only in crops but also in factors of production, that are economically 

and environmentally viable. 

There are many state and private bodies in Portugal that are currently developing projects and 

actions to raise awareness in the area of re-use of reclaimed water, although not specifically in 

agriculture. But whose know-how can be applied to the sector, namely the AdP (Águas de 

Portugal), which has developed much work in this area, in particular in the management of 

public WWTPs. 
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