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Executive summary  

This report is intended to identify barriers and factors of success for the use of reclaimed water 
in agriculture for regional clusters through a combined SWOT and PEST analysis. This work has 
been conducted in a three steps process. The first one takes as starting point SUWANU’s SWOT 
analysis results, that are summarised on Michaelidis et al. (2015). SUWANU previous project 
drove a SWOT analysis among the regions participating in that project. However, the number of 
regions included in SUWANU-EUROPE has increased and consequently SWOT analysis needs to 
be updated. The process to update SWOT analysis started taking aspects identified in previous 
SUWANU project and evaluating whether they are still influencing the implementation of 
reclaimed water in agriculture. This step was conducted by each regional cluster participating in 
SUWANU EUROPE.  

Each country identified a list of aspects still influencing the implementation of reclaimed water 
in agriculture from SUWANU’s project results. The list was sent to a reduced group of experts in 
each region. The aim is including aspects not included before that should be taken into account. 
This list was checked again by each region partners and whether it was considered necessary, 
new aspects were included.  

The third step consisted in the evaluation of the aspects identified in the previous step by all the 
key actors. As explained in the section two of the deliverable, the methodology used and the 
key actors can vary from one to another region. In all the regions the analysis provided an 
evaluation of the aspects following a Likert scale.  

Results suggest that there are three main groups of aspects that concern key actors. Following 
the classification exposed in the second part of the deliverable, public concern, cost 
management and water governance are the most relevant issues for the majority of the regions 
analysed.  

This report clarifies the main barriers, threats, weaknesses and opportunities identified in each 
region, allowing the development of regional actions plans adapted to the specific 
characteristics of each region.  

  



Deliverable 2.1: Report on SWOT & PEST for implementation of reuse practices  

 

 
  Page 5 of 146 

1 Introduction 

The objective of this document is to identify drivers and barriers for the further implementation 
of water reuse using the SWOT and PEST methodologies. The SWOT and PEST analyses are based 
on the results of previous tasks, specifically on the characterization of the water reuse sector of 
the 8 target regions in Deliverable 1.1. Consequently, the SWOT and PEST analyses have a 
regional scope and are the basis for the implementation strategies in each target region. 

This document is a step further in the regional diagnosis previous to the strategy development 
enabling to structure the key factors identified during the characterization and leading to the 
further definition of objectives and priority actions of the action plans. Based on the knowledge 
gained in this task, a general strategy (Deliverable 2.3) and 8 specific Action plans (Deliverable 
2.6) will be developed to overcome implementation barriers.  

SUWANU EUROPE SWOT and PEST analyses have a broad scope assessing a wide range of factors 
(e.g. social, legal, economic) including a PEST analysis with political, economic, legal, socio-
cultural and technological factors that might influence regulations, markets, and the creation of 
new businesses. 

SWOT and PEST analyses for water reuse in agriculture have been carried out for the 8 project 
regions: Andalusia in Spain, Region of Braunschweig in Germany, Flanders in Belgium, Alentejo 
in Portugal, Thessaloniki province in Greece, Occitan in France, Plovdiv province in Bulgaria and 
region of Po river basin in Italy. 

2 Description of SWOT analysis  

The objective of this task is to identify impediments and factors of success of regional clusters 
through a SWOT analysis concurrently with the results from the previous tasks, focusing on the 
economical regional aspects, on research innovation potential and on market exploitation and 
penetration.  

This analysis will expand the previous SWOT done under SUWANU 2012, when SWOT was 
limited to explore factors that influence the use of reuse technologies.  The goal this time is to 
have a broader scope assessing a wider range of factors (e.g. social, legal, economic) including 
PEST analysis with political, economic, legal, socio-cultural and technological factors that might 
influence regulations, markets, creation of new businesses, etc. and AKIS analysis to understand 
knowledge and innovation process 

Within WP2, SWOT and PEST analyses for water reuse will be carried out for the 8 regions. As a 
result, a stakeholders’ matrix will be performed based on key actors’ knowledge, interests, 
influence, existing and potential alliances and conflicts, impact of their activity, etc. and their 
effective communication channels. Based on the gained knowledge, a general strategy (Action 
Plan) and later 8 specific Action plans will be developed to overcome implementation 
problems/ barriers. 

Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis is one of the most effective 
approaches used for the development of strategic management policy. The components of the 
SWOT analysis are described below: 

• Strengths: (internal) characteristics of the project that give it an advantage over others. 

• Weaknesses: (internal) characteristics of the project that are a disadvantage relative to 
others. 

• Opportunities: elements in the environment that the project could exploit to its 
advantage. 

• Threats: elements in the environment that could cause trouble for the project. 
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Although the use of conventional SWOT analysis is usually based on qualitative analysis (i.e. 
identification of the different attributes: elements and characteristics), various methodologies 
include a quantitative assessment of the relevance of the different attributes. For instance, 
Analytical Hierarchical Method (AHP) has been recently used for the reclaimed water allocation 
for agriculture use (Borrego-Marín et al., 2018). Some applications have combined SWOT with 
AHP so that individual SWOT factors can be weighted and rated quantitatively, such as (Shinno 
et al., 2006); Yoshioka et al. (2006) (Alshomrani and Qamar, 2012).  

In the previous SUWANU project (2013 - 2015), (Michailidis et al., 2015) integrated a 
quantitative ranking and assessment of the SWOT attributes by a survey with experts and 
stakeholders for the case of Greece.  The different attributes were organized into 7 categories: 

• Economic 

• Technical 

• Health 

• Markets 

• R&D Transfer 

• Agriculture 

• Legislation 

As shown in figure 1, the ranking of characteristics/attributes that define the SWOT analysis give 
also different importance to the different SWOT categories. 

 

 

 
 

Figure 1: Summary of SUWANU SWOT analysis quantitative assessment. Source: Michailidis et al (2015) 

In SUWANU EUROPE, target regions have also developed a survey in order to weight the ranking 
for each SWOT attribute. The structure has been simplified by integrating the seven (7) 
dimensions in three (3) domains: 

1) Market related 
a. Economic aspects 
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b. Water availability 
c. Markets 

2) Product related (reclaimed WW) 
a. Technical aspects 
b. Technology transfer 
c. Health 

3) Social & Governance 
a. Social aspects 
b. Regulators 
c. Management 
d. Environmental  

This proposal simplifies the presentation and comparison of the 8 regions and the design of 
Strategic plans. An example of this categorization is done for Strength dimension. 

 

Figure 2: Dimension and categories proposed for SWOT-2019 (own elaboration) 

 

So, departing from aspects identified in SUWANU (2012) each region followed a two steps 
process. The first one, is the analysis of the aspects to evaluate whether they are still useful and 
the identification of new aspects. This step was proceeded internally with the help of experts. 
The second phase was the aspects relevance evaluation, each region followed a different 
methodology as can be observed in Table 1. Bulgaria, Greece, Italy, Portugal and Spain used an 
online questionnaire that can be visited in their respective “SWOT guidelines and template 
section” along this document. Belgium, France and Germany evaluated aspect relevance 
together with the actors, the reason is that their workshop were within this deliverable schedule 
and the used these workshops to achieve a better understanding.  
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Table  1 - Methodology followed in each region 

Country Evaluation method 

Belgium Workshop with stakeholders 

Bulgaria Questionnaire filled by 10 stakeholders 

France Both intern and extern expert 

Germany Stakeholder round table 

Greece 10 expert’s evaluation 

Italy Questionnaire filled by 16 key actors 

Portugal Questionnaire filled by 12 experts 

Spain Questionnaire filled by 20 experts 

The number of key actors participating in each region SWOT aspects evaluation can be observed 
in table 2.  

Table  2 - Key actors surveyed per region 

Key actors sector / Region Belgium  Bulgaria  France  Germany Greece  Italy Portugal Spain 

Farmers 2 4 
 

3 3 8 
 

2 

Private Sector 1 2 
 

1 4 3 
 

1 

Drinkwater supplier 1 1 
      

Wastewater supplier 1 2 1 3 
 

1 2 5 

National administration  1 2 
     

2 

Local administration 2 4 1 2 3 
   

Research institution 1 2 1 1 10 3 4 8 

NGOs 
 

1 
   

1 
 

6 

Total 9 18 3 10 20 15 6 24 

 

And finally, the sector key actors belong to can be observed in the following table 3:  

 

Table  3 - Key actors participating in the SWOT analysis evaluation per region 

Region  Key Actor Sector  

Belgium Aquafin  Water treatment company  

Boerenbond Farmers' organisation 

BelOrta Farmers' organisation  
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Bosaq Technology supplier 

PIDPA Drinkwater supplier 

POM Regional administration 

Province of Antwerp Regional administration 

Proefstation voor de groenteteelt Research institution  

VMM National administration 

VLAKWA Association  

Province of Limburg  Regional administration 

De Watergroep  Drinkwater supplier 

Pantarein Technology supplier 

WaterFuture Technology supplier 

Bodemkundige Dienst België Research institution  

Bulgaria  Agricultural Cooperative EDINSTVO Farmers 

Bulgarian greenhouse growers association 

GREEN TECH Ltd. 

GOLDEN ROSE Ltd. 

ECO – TECH Ltd. Private sector 

Ecoresolve Ltd. 

ViK-Plovdiv (Regional Water Association – Plovdiv) Drinkwater supplier 

ViK-Plovdiv (Regional Water Association – Plovdiv) Wastewater supplier 

Irrigation System – Maritsa Branch  

National Agricultural Advisory Service  (NAAS) National administration 

East Aegean River Basin Directorate – Plovdiv  Local administration 

Plovdiv Municipality  

Maritsa Municipality  

Agricultural University – Plovdiv  Research institutions 

Research institute "Maritsa", Agricultural academy 

"Land - source of income" foundation NGOs 

France Bruno MOLLE from INRAE  Research center 

Brigitte GORAL from VEOLIA  Water trearment company 

Jean-Michel from Region Occitanie Ad-occ agency  Public regional entity 

Germany Private farmers Farmers 

Stadtentwässerung Braunschweig Private Sector 

SEBS 

AV-BS Wastewater supplier 

Chamber of Agriculture Niedersachsen, t  Local administration 
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LWK + Niedersächsischer Landesbetrieb für Wasserwirtschaf 

Küsten- und Naturschutz 

NLWKN 

University Braunschweig Research institution 

ISWW 

Greece Aristotle University of Thessaloniki (5) Research institution 

University of Western Macedonia (2) 

Democritus University of Thrace (2) 

University of Thessaly (1) 

REZOS Brands Private sector 

EcoDevelopment 

DOMI Development PC 

(PASEGES) Pan-Hellenic Association of Agricultural 
Cooperatives (3) 

Farmers 

Manicipality of Thessaloniki Local administration 

Manicipality of Thermaikos 

Region of Central Macedonia 

Italy Consorzio Est sesia Agricultural Water Boards 

Consorzio Bonifica Renana 

CER 

COLDIRETTI EMILIA ROMAGNA Farmer Associations 

Coldiretti Cuneo 

Confagricoltura Piemonte 

Confagricoltura Piemonte 

Confagricoltura Cuneo 

Confagricoltura Asti 

Confagricoltura Vercelli 

Confagricoltura Reggio Emilia 

Confagricoltura Piacenza 

Confagricoltura Parma 

Confagricoltura Modena 

Confagricoltura Novara 

Confagricoltura Milanoe Lodi 

Confagricoltura Forli cesena Rimini 

Confagricoltura Ferrara 

Libera Associazione Agricoltori Cremonesi 
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Confagricoltura Bergamo 

Confagricoltura Bologna 

Confagricoltura Alessandria 

Università di Torino - DIST Accademy/Research 

Università di Bologna 

HERA Water Industry 

SLOWFOOD Consumer Association 

EnviCons Srl Private/Consultancy 

Regione Piemonte - Direzione Agricoltura Local Government 

Regione Emilia Romagna 

ARPAE-ER Public Body 

ADBPO River Basin Authority 

EDIA  Wastewater supplier 

COTR  

ISA  Research institution 

LNEC 
 

CEBAL  
 

Spain Expert Research institution 

Universidad de Córdoba  

CSIC 

Expert 

Universidad de Córdoba  

Expert 

Universidad de Granada 

Expert 

VEOLIA Private agent 

Telefónica 

Bioazul 

CONAMA Food company 

Fundación Global Nature  Farmers 

Bodegas Robles 

ESAMUR Public water company 

FACSA 

EURECAT Public regional entity 

Public Employee 

Expert NGOs 

ASA-Analucía  
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MITECO Spanish Government  

 

Analytical Hierarchical Method (AHP) has been used recently for the reclaimed WW allocation 
for agriculture use (Borrego-Marín et al., 2018). Some applications have combined with SWOT 
with AHP so that individual SWOT factors can be weighted and rated quantitatively., such as 
(Shinno et al., 2006); Yoshioka et al. (2006) (Alshomrani and Qamar, 2012). Each region should 
decide the method of weighting ranking for each attribute, but original database should be 
available at least for the consortium. 

Combined SWOT and PEST analyses  

PEST analysis (political, economic, socio-cultural and technological) describes a framework of 
macro-environmental factors used in the environmental scanning component of strategic 
management. As PEST factors are essentially external, completing a PEST analysis is helpful prior 
to completing a SWOT analysis as SWOT is based broadly on half internal and half external 
factors. The methodology followed in SUWANU EUROPE is a combined use of SWOT and PEST 
as proposed by (Ha and Coghill, 2008) who applied both techniques to evaluate the current state 
of e-Government in Singapore. 

3 System boundaries 

As indicated in Section 1, Strengths and Weaknesses are internal characteristics of the system 
that give it an advantage/disadvantage over others, while Opportunities and Threats are 
elements of the environment (external) that could cause advantage/ trouble to the system. This 
approach requires a definition of the system boundaries in order to make a clear distinction of 
what is considered internal and external to the system. 

SUWANU EUROPE will focus on agricultural use of reclaimed water searching for barriers, 
success cases, etc. Therefore, the system boundaries are defined by the components going from 
the Water Reclamation Facility (WRF) to the farmer. Figure 3 illustrates the system boundaries 
proposal. 

 

 

Figure 3: System boundaries (own elaboration) 

The reuse of reclaimed water (RW) analysis begins at the Water Reclamation Facility and ends 
at farm level, although some decisions are taken at different levels such as domestic 
consumption level (e.g.  the new Israeli standards for effluent defining detergent standards 
setting limits on concentration of chlorides, boron, and sodium). Technologies and monitoring 
under discussion are the different systems to obtain reclaimed water complying with the quality 

System 



Deliverable 2.1: Report on SWOT & PEST for implementation of reuse practices  

 

 
  Page 13 of 146 

standards defined by the Proposal for a Regulation of the European Parliament and the Council 
on minimum requirements for water reuse (COM (2018) 337). 

The RW storage and distribution network include the system to store, transport and distribute 
(mixing or stand-alone RW) to the farmer, and finally farmer is understood as the final user for 
the RW.  RW demand (as any irrigation water) is a derived demand whose willingness to pay is 
determined as being a critical input for production of the final good (mainly food).  

4 SWOT and PEST analyses for the target regions 

REGION: Antwerp and Limburg (BELGIUM) 
Socio-economic characterisation of the region 

Antwerp and Limburg are two provinces located in the northeast of Flanders (Belgium). The 
region includes some compact cities (Antwerp, Mechelen, and Hasselt). Highly dispersed 
suburban zones characterise the landscape, although some regions with dominant agriculture 
and forestry still prevail.  Both provinces are characterised by a high (Limburg 364.5 
inhabitants/km2) to very high   (Antwerp 658 inhabitants/km2) population density. This reason, 
together with the relatively moderate supply of surface water, explains the area’s low water 
availability (1.100 - 1.700 m³ water per capita).  Intensive pig and poultry farming, and dairy 
production are important agricultural sectors in both provinces. Furthermore, vegetable 
production in greenhouses prevails in the region between the cities Mechelen and Antwerp, 
while fruit production characterises the Southern part of the province. Pressure on the 
groundwater resources and deviating precipitation patterns are predicted to further increase in 
the future due to climate change. Today, reclaimed water is only exceptionally used in 
agriculture. Nevertheless, reclaimed water is considered an important alternative for the future 
– especially in cultures of potato and vegetables. 

 

SWOT guidelines and template  

The SuWaNu Europe SWOT departs from the SWOT developed in SuWaNu (2012). The proposal 
for this project is adapting the different aspects identified in 2012 and reclassify them following 
to three categories: market-related, product-related and, social & governance.   

In the Belgian region, the strengths, weaknesses, opportunities and, threats were identified 
during a workshop with stakeholders. The stakeholders’ group consisted of representatives of 
all actors related to the topic of reclaimed water in agriculture (policymakers, farmers’ 
representatives, water technology companies, wastewater treatment suppliers, government 
institutions and research institutions from the region of Antwerp and Limburg). After a brief 
introduction and set out of the regional situation, the stakeholders were invited to give their 
insights concerning the rollout of reclaimed water for irrigation in the region. The inputs were 
classified according to the general framework defined with the SuWaNu EU consortium. The 
discussion and brainstorming in smaller groups enabled to end up with a first draft of the SWOT 
analysis.  
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Figure 1 SWOT workshop with stakeholder group 
  

In a second phase, the contributions were analysed, reclassified and, formulated in a clear way. 
The re-structured SWOT analysis was sent to the different stakeholders to score the aspects 
according to their relevance and give additional feedback.  

The last step included the analysis and interpretation of the results.   
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Strength  
General Aspects Specific Aspects  Antwerp and Limburg region 

Market-related Economic aspects 
 

Price S1. The cost of treated waste water is cheap (not considering extra treatment, transport, 
storage...). 

Water availability 
 

Land use S2. No on-farm buffering needed (compared to water basins for rainwater). 

Supply of water resource S3. Even in periods of droughts, there is a supply of treated wastewater. 

Enhances water 
availability 

S4. By reusing water, it reduces pressure on groundwater and surface water resources in the 
region 

Water quality  
Constant water quality of 
water resource 

S5. The water quality of effluent water of large-scale WWTP stays constant (predictable). 

Markets 
 

Market Demand  S6. Farmers show interest in the use of this water resource (positive attitude of farmers). 

Product related Technical aspects 
 

Knowledge/technology S7. The knowledge and technology for further treatment of this water source to reach the set 
quality parameters is available. 

Social & governance Regulators  
Legislation S.8 The water quality of reclaimed water complies with current legislation/policy 

Sector standards S9. Water quality complies with current water quality standards from the sector (vegaplan, 
globalgap..). 

Environmental  
Enhances environmental 
quality 

S10. Using reclaimed water during droughts decreases nitrate leaching. Less N and P from effluent 
in water streams. 

 
Weakness 

General aspects Specific aspects Antwerp and Limburg region 
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Market-related Economic aspects 
 

Cost W1. The price of the "classic" water resources is still very cheap, while the cost of treated waste 
water is expensive (considering extra treatment, transport, storage, ...). 

Water availability 
 

Buffering of water W2. At the 'effluent source,' there should be a buffer to take up the water.  

Water resource 
distribution  

W3. No distribution net available for water reuse  (the cost of distribution network is expensive) 
and road transport not optimal. 

Water quality  

Variable quality of water 
resource 

W4. Small-scale WWTP deliver variable quality of effluent 

Markets 
 

Competition W5. Competition with the industry for the reuse of water (they need water the entire year, have 
more capital for investments, less risks for food security or environmental contamination …) 

Demand for water W6. Farmers will use reclaimed water only in periods of drought. 

Product related Technical aspects 
 

Water resource 
distribution  

W7. No distribution net available for water reuse  (the cost of distribution network is expensive) 
and road transport not optimal. 

Treatment intensity  W8. Extra treatment to ensure low Na concentration (for greenhouses), low heavy metal, 
pesticide,... concentration (although these are not necessarily required from a legal perspective) 

Social & governance Regulators  
Legislation W9. The legal framework restricts use of this water source (or only in cases of severe drought).  It 

is unclear about the implementation of reclaimed water in the Manure decree (MAP) 

Sector standards W10. Limited information available for users on the water quality  

Environmental  
Ecology 
 

W11. The use of reclaimed water will reduce the discharges in rivers and affecting the ecology. 
Risk for soil contamination with heavy metals,…. 

Energy consumption W12. High energy consumption to deliver water resource 
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Opportunities  
General aspects Specific aspects Antwerp and Limburg region 

Market-related Water availability 
 

Inventory of (local) water 
needs 

O1. Have a precise view on the local (and regional) water needs and supplies. 

Markets 
 

Market demand O2. Demand of agricultural sector for the use of reclaimed water can lead to economies of scale. 

Product related Technical aspects 
 

ASR O3. Aquifer Storage and Recovery  

New and cheap 
technologies 

O4. The development of new and cheap technologies might enhance the cost-effectiveness and 
implementation  

Business model 
development 

O5. Investigation concerning cost-effective implementation (technologies/distribution/…) of 
reclaimed water possibilities 

Technology transfer  

Technology transfer 
 

O6. Learn from other countries with implemented practices (Spain, Cyprus, Israel,….).  Initiatives 
like SuWaNu Europe and Operational Groups (Awair) will increase knowledge transfer from 
outside Flanders/Belgium to the Flemish agricultural sector.  

Social & governance Social aspects  
Positive public opinion O7. Positive attitude of consumers 
Regulators  
Legislation O8. Upcoming regulation on reuse of water for irrigation at both the EU and Flemish offers 

framework for the use of reclaimed water : certainty on water quality , WWTP responsibility, 
standards,… 

Political vision O9. Willingness to implement reclaimed water as a structural resource. 

Strategical water priority 
plan (“afschakelplan”) 

O10. The "water priority plan" might give the agricultural sector less access to 'classic water 
resources' . This will enhance the need for alternative water sources such as reclaimed water. 

Management  

Set up of "water 
committees"  

O11. To have good agreements between farmers (and WWTP ) to distribute water 
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Environmental  
Drought occurrence O12. Increased drought occurrence will affect the urgency for reclaimed water sources. 

 

Threats 
General aspects Specific aspects Antwerp and Limburg region 

Market-related Economic aspects 
 

Competition industry T1. Other sectors are also interested to use reclaimed water. This might lead to increased 
competition.  

Markets 
 

Market demand T2. Weak interest of farmers or WWT suppliers to use reclaimed water. 

Product related Technical aspects 
 

Technological 
(in)efficiency 

T3. Uncertainty about effective treatment of emerging contaminants: nanoparticles, antibiotics, ….  
 

Treatment intensity  T4. The use of water in agriculture will need intensive treatments 

Social & governance Social aspects  
Negative public opinion T5. Negative media attention/incidents 

Regulators  
Legislation T6. EU legislation will imply extra treatment costs and thus a higher cost per unit of supplied water 

Political vision and 
fragmentation 

T7. No integrated vision to implement this practice and fragmented policy (OVAM, VMM, VLM, 
FAVV….). 

Strategical water priority 
plan (“afschakelplan”) 

T8. The use of reclaimed water is seen as measure to overcome droughts. It is therefore only 
allowed to use in specific occasions for irrigation purposes. This will negatively impact on the cost 
benefit for WWTP to make special investments for the agricultural sector.  

Management  

Cooperation  T9. Disagreement between various parties (intra and extra sectoral)  

Environmental  



Deliverable 2.1: Report on SWOT & PEST for implementation of reuse practices  

 

   Page 15 of 156 

Risks of increased soil 
(and groundwater) 
contamination  

T10. Although legal water quality requirements are fulfilled, the use of reclaimed water might 
present a  risk towards soil contamination.  

Risks towards public 
health 

T11. Although legal water quality requirements are fulfilled, the use of reclaimed water might 
present a  risk towards public health. 
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PEST Analysis combined with SWOT   

The PEST analysis classifies the aspects according to the Political, Economic, Social, Technological, Legal and, Environmental factors. The analysis is found in 
the following table: 

SWOT 
 PEST 

Strength 
(S) 

Weaknesses  
(W) 

Opportunities 
(O)  

Threats 
(T) 

Political aspect 
(P) 

• Sector standards 
• Legislation 

• Sector standards 

• Legislation 

• Political vision 

• Strategical water priority 
plan (“afschakelplan”) 

• Legislation 

• Political vision and 
fragmentation 

• Strategical water 
priority plan 
(“afschakelplan”) 

• Legislation 

Economic aspect 
(E) 

• Price 

• Land use 

• Market Demand 
 

• Cost 

• Competition 
• Demand for water 

• Market demand 
• Drought occurrence 

• Competition industry 
• Market demand 

Social aspect 
(S) 

  • Positive public opinion 
• Set up of "water 

committees" 

• Negative public 
opinion 

• Cooperation 

Technological 
aspect 
(T) 

• Constant water quality 
of water resource 

• Supply of water 
resource 

• Knowledge/technology 

• Buffering of water 

• Variable quality of 
water resource 

• Water resource 
distribution 

• Treatment intensity 

• Energy consumption 

• Ecology 

• Aquifer Storage and 
Recovery 

• New and cheap 
technologies 

• Technology transfer 

• Inventory of (local) water 
needs 

• Business model 
development 

• Technological 
(in)efficiency 

• Treatment intensity 

More explanation regarding the aspects can be found in the tables of the previous section. 
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Discussion and conclusion 

The following spider graphs resume the relevance of each factor (1- not relevant to 5- very 
relevant) according to the stakeholders. The results are based on the answers of nine 
stakeholders (each from a different organisation). They have diverse background, expertise or 
responsibilities related to the reuse of water for irrigation as represented in the following table.  

 

Table 1 Stakeholder organisations participating in the SWOT and PEST analysis 

Farmer associations Boerenbond, BelOrta 

Private sector BosAq 

Drinkwater supplier Pidpa 

Wastewater supplier Aquafin 

Administration Flemish Environmental Agency (VMM)  

Province POM, Dients Landbouw & Plattelandsbeleid 

Research institution Research station for vegetable production 

 

The strengths and weaknesses reflect the advantages and disadvantages of using reclaimed 
water in the current context and compared to other water resources.  

The most relevant strengths of reclaimed water compared to other water resources are :  

- The optimisation of land use: The current most straightforward practice to ensure 
water supply is to build water basins. Nevertheless, this implies agricultural land losses 
and, therefore, often production losses. Since no on-farm water storage is needed for 
the use of reclaimed water, it is seen as a strength.   

- The constant supply of water, also during periods of prolonged droughts.  
- The availability of appropriate treatment technologies assuring constant high water 

quality. 

 

The most relevant weaknesses of reclaimed water compared to other water resources are :  
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- The temporal and discontinuous water demand: it is expected that the demand of the 
agricultural sector for reclaimed water will be mainly during summer periods in dry 
years. This is seen as the most important weakness. The sporadic needs of reclaimed 
water will impede structural investment from both the farmers and the wastewater 
suppliers. 

- The cost of additional treatments, storage (at the wastewater treatment plant outlet) 
and transport of the reclaimed water to the price of treated wastewater from the 
treatment plant is evaluated as a strong weakness.  

- The lack of a distribution network is a disadvantage compared to other water resources 
since the water needs to be transported from the wastewater treatment plant onto the 
agricultural fields.  

- The (current) legislation is seen as a weakness for the reuse of water since it restricts 
the use of the water resource (which is only applicable in cases of droughts). 
Furthermore, there is uncertainty about future regulations.  

 

Opportunities and threats are external factors that might influence the (further) 
implementation. The score of the relevance for each factor reflects both the impact and the 
probability of occurrence.  

Remarkable is that the political vision, the legislation, and the future ‘water priority plan’ are 
both seen as an opportunity as well as a threat. This might be due to the uncertainty of future 
decisions at EU level and the implementation at the national level. From the results of the SWOT 
analysis, the legislation and policy have a significant influence on the rollout of reclaimed water 
in Flanders. Whether it would have a positive or negative impact is yet unclear. Concerning the 
regulatory aspects, GlobalGAP and Vegaplan (private standards) are currently elaborating in 
cooperation with the BSFA (Belgian Food Safety Agency) when which type of water can be used 
(and required monitoring).   

All stakeholders agreed that the occurrence of droughts would be the most important external 
factor for the rollout of reclaimed water for agriculture. Since regional climate scenarios predict 
more frequent droughts, it is expected to be one of the main driving factors in the future.  

The stakeholders scored technology transfer as the second highest relevant opportunity.  
Countries in southern Europe, Israel and the US currently reuse water for agricultural purposes. 
In this perspective, initiatives as SuWaNu Europe contribute to this aspect.  
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Most of the stakeholders saw a high potential in the setup of ‘Water communities’ (among 
farmers and with wastewater treatment suppliers). Also, the Aquifer Storage Recovery (ASR) 
technology was considered as a strong opportunity. It must be noted that this option has a 
rather low probability of implementation in the future (due to stringent legislative limitation) 
although the impact of ASR would have a high impact on the reuse of water.  

The impact on the environment and public health are seen as rather minor concerns since it is 
expected that the legislation to enforces standards to limit the risks.  

 

 

The above graphs show the average scores of the respondents. A large variation across the 
stakeholders’ answers must be considered when interpreting the results. Furthermore, the 
different backgrounds of the stakeholders enable them to score some aspects better according 
to their expertise. 
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PLOVDIV REGION, BULGARIA 
Socio-economic characterization of the region 

Bulgaria is divided into 6 planning regions (NUTS 2), 28 administrative regions (NUTS 3) and 264 
municipalities (LAU 1). The agricultural sector is the main sectors in the country, where around 
73% of the total arable land is privately owned, 22% is owned by municipalities and 5% is state 
property (RDP, 2007). Plovdiv administrative region as a part of South-Central planning region 
was selected as study region. It has a well-developed and constantly improving infrastructure: 
highways, railway stations and international airport. 

The Plovdiv district is located in the central part of South Bulgaria covering 5,977.5 km2, which 
is about 5.4% of the whole country. It focuses on the main activities in the areas of economy, 
health, education and science, culture, transport and communications in the region. The climate 
is transitionally continental, while the average annual temperature is around 12 oC, which varies 
from 1.70 oC in January to 22.5 oC in July. There is 550-570 mm of precipitation annually with 
significant evapotranspiration. The deficit in the balance of atmospheric humidity for the 
vegetation period is about 400 mm. At the end of 2016, the population of the district was 
671,573 or 9.4 % of the total population of the country. For the same year the Gross domestic 
product of Plovdiv district was BGN 7,546 mln, while per capita it is calculated to BGN 11,222.  

The agricultural sector contributes to 6% of the country's GVA and 18.5% of the total 
employment. The highest share of irrigated land is with the farms that manage less than 2 
hectares that specialize on vegetable growing and are predominantly situated in the East-
Aegean region (where 40% of Bulgaria’s farms manage 27% of the utilizable agricultural land).  

Compared to other European countries, Bulgaria has relatively significant freshwater resources 
and is not a water-stressed country. Yet, there are areas that experience water scarcity 
especially in dry summers. Thirty-six percent of the surface water resources are generated in 
the East Aegean Basin District, where Plovdiv region is situated. The main drainage artery is the 
Maritsa River and its tributaries, that is the largest river on the Balkan Peninsula.  

The main state-driven mechanism through which water reaches the end-users (farmers) is 
through the company “Irrigation systems” EAD, its drainage and water catchments. Generally, 
in the East Aegean region exists twenty-three dams that representing a total storage volume of 
3,105.5 hm3. The main purpose of reservoirs is to store water for irrigation, electricity 
generation, drinking and industrial water supply including cooling, transport, fish farming, and 
recreation. The dams have an important function in river flow regulation.  

Plovdiv region is characterized with very well-established irrigation system, but old and 
plundered infrastructure. The natural conditions (soil quality, weather, access to water 
resources, etc.) are very good for the cultivation of a wide variety of crops, orchards, vineyards 
and vegetables. Large percentage of farmland in the study region has ecologically clean and 
fertile soils. Most of the farmers are cultivated different types of intensive crops and actively 
participate in direct payments and in the rural development measures. They have easy access 
to resources from ground water and rely on their own water extraction.  

The State supports producers who apply the national ecological and agricultural standards. 
There are many foreign investments, which are buying agricultural products for food and 
beverage processing that represents important players in supporting farmers. In the region, 
there are established a new industrial zone, tech parks and logistics centres, which will provide 
a place where farmers might sell their agricultural products.  

The use of reclaimed water in Bulgaria is not regulated. The main legislative ordinance that 
regulates the irrigation sector is ordinance No. 18 for the quality of water used for irrigation. At 
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present, 13 urban WWTPs are operating in the territory of Plovdiv district. Much of them are 
built with European funding. By 2023, another 16 WWTP should be built in order to meet the 
requirements of the UWWTD for wastewater treatment of the settlements. Total reclaimed 
water produced by wastewater treatment facilities is 49.06 hm3 of which about 2.4 hm3 is the 
recorded use of reclaimed water for irrigation in agriculture. This volume is mainly represented 
by the “Blue river” dam where discharging the WWTP of the town of Hisarya. In addition, private 
initiatives for use of reclaimed water for irrigation do in fact exist and are applied to their own 
lands and plants (poplars, roses, lavender, etc.).  

 

SWOT guideline and template 

SWOT analysis is partially based on the results of SuWaNu 1 project and also additional 
information, related to the existing knowledge, best practices and regional development 
characteristics. In it the marketing production, social and governance issues are revised, as they 
were found to be very important for the analysis. The SWOT refers to several specific aspects – 
economic, technology, health, rural and development transfer, research and markets. It is taken 
into description the Bulgarian regulation in the water use sector and water availability aspects. 
In the beginning of analysis, the SuWaNu 1 statements were updated in relation to the current 
situation in Plovdiv region and Bulgaria by the AUP team followed by an evaluation by 8 experts, 
mainly researchers, in order to quantify the different aspects and findings (from 1 not relevant 
to 10 very relevant). Some of the researcher added new statements they considered relevant to 
the present study. In continuation, the AUP team categorized the statements in groups that 
were subjected to a new evaluation by 16 Bulgarian experts on the validity and their importance 
in terms of water management and reuse. The assessment consisted of completing a 
questionnaire with the statements with a score from 1 to 5, from not relevant to very relevant. 
The experts were professionals in their specific area connected to the water reuse: farmers, incl. 
association, private sector, drink-water and wastewater suppliers, administration, researchers, 

and non-governmental experts. The final results of analysis are presented in the tables as 
follows. 
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Strength  
General aspects Specific aspects Southern-Central Bulgaria: Plovdiv Region  

Market related  Economic aspects  S11. Approved projects for WWTP building or modernization using EU funding through RDP (2014-2020). 

S12. Strong economic development of the Plovdiv region in recent years.  

S13. Regular financial support by Bulgarian government for implementation of new technologies in water 
sector. 

Water availability S14. A very good strategic, geographical and economic situation of the region.  

S15. Very well-developed food industry, where the reclaimed water is rich with nutrients. 

S16. Traditional crops in Plovdiv region show the potential need of reclaimed water for irrigation. 

Markets S17. Growing technical crops at large areas in the region, which are significant potential consumers of 
reclaimed water. 

Product related  
 

Technical aspects  S21. Availability of new technologies for water reclamation due to the financial support by EU operational 

programs. 

S22. Successful support of state program “Irrigation” by MAFF aimed to create conditions for sustainable, 

competitive, and environmentally friendly farming by rehabilitating, expanding, and modernizing irrigation 

infrastructure. 

Technological transfer S23. There are numbers of projects based on research and extension of new technologies which are carried 
out by the research organizations in Plovdiv region and at national level. 

S24. Successful communication and exchange of knowledge among SME and farmers based on their own 
needs for reuse water. 

Health S25. Water reuse in the region is mainly applied to technical crops. 

S26. The reclaimed water produced in the region is free of priority substances or the concentrations are in the 
range of maximum permissible limits. 
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S27. Existing monitoring of water used of irrigation. 

Social & Governance Social aspects  
 

S31. Different events such as public meetings of the Basin council, public consultation for changes in 
regulations, etc., are carried out in Plovdiv. 

S32. Good collaboration and communication among farmers and respective associations. 

Regulations 
 

S33. European water and wastewater Directives are fully transposed in the national legislation. 

S34. There is a regulation on the quality of irrigation water. 

Management   
 

S35. Cooperation and management practices between the public and private sectors regarding irrigation. 

S36. Control of all water resources by authorized municipal and state authorities and labs to guaranty the 
quality of water. 

Environment S37. Positive effects of Maritsa River on the development of agricultural sector in Plovdiv region.  

S38. Strict legislation regarding the water use, which is ensuring observation of environmental norms and rules 
by the farmers. 

 

Weaknesses 
General aspects Specific aspects Southern-Central Bulgaria: Plovdiv Region 

Market related  Economical aspects 

  

W11. National average rate of loss is 57.3 % and in some areas reaches 70-75 % due to a worn-out in draining network. 

W12. Strong fragmentation of agricultural land is a major obstacle to the development of agriculture in the country and 
leads to poor access to irrigation. 

W13. High operating costs for reclaimed water, which affect the final use for irrigation in Bulgaria 

W14. High electricity costs for reclaimed water production. 
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Water availability  
 W15.  The construction of reclaimed water facilities in rural areas missed the European funding period 2014-2020.  

W16. Lack or low availability of wastewater for treatment in many areas. 

Markets 
 

W17. Low level of knowledge about the market of reclaimed water in Plovdiv region. 

W18. Significant share of the existing water market, but with high cost and poor infrastructure, which leads to illegal 
extraction of water for irrigation by the farmers.  

Product related  Technical aspects 
 

W21. The monitoring institutions have no available information on the technologies related to the water reuse in 
agriculture.  

W22. Significant number of individual irrigation systems built by local farmers. 

W23. Old technologies in the industry and energy sectors. Many of these businesses have difficulties to allocate funds 
for introducing the best available techniques and water-saving technologies.  

Technological transfer  
 

W24. Ineffective relationship "science-business".  

W25. Weak linkage among research organizations and SME that produce reclaimed water.   

W26. Poor opportunity of SME’s to participate in large innovation projects due to the high level of co-financing required. 

Health  
 

W27. Insufficient information on the quality of reclaimed water worries employees and local residents. 

Social & Government Social aspects 
 

W31. Small number of practical cases of reclaimed water use as lighthouse projects. 

W32. Insufficient number of qualified water professionals in the region.  

W33. Low trust of users (farmers) of reclaimed water in agriculture due to lack of available information. 

Regulations 
 

W34. Lack of regulations concerning the use of reclaimed water in agriculture. 

Management  
 

W35. Presence of unidentified pollutants, which may endanger the operation of the reclaimed water facility.   

Environment 
W36. The presence of nitrate vulnerable zones is additional barrier for reclaimed water use.  
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Opportunities  
General 
aspects 

Specific aspects Southern-Central Bulgaria: Plovdiv Region 

Market 
related 

  

Economic 
aspects 
 

O11. Reconstruction of current irrigation infrastructure at region level can lead to significant reduction in the operational and 
maintenance costs. 

O12. The high costs for introducing new technology for reclaimed water use make groundwater more preferable by farmers than 
reclaimed water. 

O13. Farmers in some areas agree to pay a higher price for water due to shortages. 

O14. Farmers' irrigation associations are entitled to financial assistance from the state for the construction and maintenance of irrigation 
infrastructure, on which they receive the right to free operation. 

Water 
availability 
 

O15. High pressure on freshwater resources 

O16. Most of the municipal treatments plants are located in close proximity to agricultural land.                   

O17.  Need to develop new alternative water sources due to water scarcity in agriculture. 

Markets  
 O18. Widespread promotion of water reuse to potential consumers as rice producers would lead to serious interest.. 

O19. The state-owned Irrigation System Company cannot meet farmers' water volume needs, so other water sources would be welcomed. 

Product 
related  
 

Technical 
aspects  
 

O21. The Plovdiv international fair organizes an exhibition for the introduction of new water technologies and provides an opportunity 
to establish future collaboration with international and national technological companies in the sector. 

Technological 
transfer 
 

O22. Establishment of a national research and training centre for irrigation.  

O23. Implementation of advisory services for irrigation at regional level will benefit local farmers and allow irrigation with reclaimed 
water. 

O24. Implementation of training programs to farmers and development of investment measures in the frame of Rural Development 
program (2014-2020) for introduction of water-saving irrigation technologies. 
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Health 
 

O25. Water from rice production is rich in nutrients and is very suitable for reuse. 

O26. Proper use of regenerated water in accordance with the new EU Regulation will lead to safe production.  

Social & 
Governance 

Social aspects  
 

O31. Improving access to information and knowledge of farmers to innovative technologies and practices can lead to a multiple increase 
in water reuse in Plovdiv region. 

O32. There is a public awareness of the water scarcity problem by the society and farmers.  

Regulations 
 

O33. The new strategical plan for water management and development in Bulgaria proposes innovation solutions and opportunities for 
reclaimed water for industrial and agricultural use.  

O34. Improving national regulations on the use of irrigation infrastructure can increase the development of the sector.  

Management  
 

O35. There is restructuring of Irrigation System EAD at region level with aim to be closer to their water users. 

Environmental O36. Farmers in the Plovdiv region, who know the benefit of reclaimed water as contribution of nutrients to their crops, are willing to pay 
for such water.  

 

Threats  
General aspects  Specific aspects Southern-Central Bulgaria: Plovdiv Region 

Market related  

  

Economical aspects  

  

T11. Failure to comply with the obligations of private companies for wastewater treatment can lead to environmental and 
soil pollution. 

T12. There is a number of small farmers that are unable to use reclaimed water because of the costs. 

Water availability 
 

T13. Seasonal availability of reclaimed water in some regions. 

T14. Unsolved issues of water and soil pollution from agricultural sources – nitrates, between others. 

Markets 
 

T15. Easy access to groundwater makes reclaimed water not a preferable water source. 

Product related  
 

Technical aspects 
 

T21. Successful experience in some areas with alternative sources of cheaper water compared with reclaimed water. 
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T22. Large number of wastewater treatment plants in Plovdiv region is not finished yet.  

Technology transfer 
 

T23. Agricultural extension services including advisory services on water management are still applied to a small number of 
farmers. 

T24. Lack implementation of new technologies to support facilities of the irrigation infrastructure. 

T25. Lack of specialists to maintain the network of Irrigation systems EAD. 

T26. Lack of knowledge about   reclaimed water use from the NAAS’s experts. 

Health  
 

T27. Insufficient responsibility for application of quality wastewater treatment. 

Social & Governance Social aspects  
 

T31. Uncertainty in the public acceptance of reclaimed water in Plovdiv region 

T32. There are regions in Plovdiv district, where the interest of using reclaimed water by the farmers is low. 

Regulations 
 

T33. Bulgarian legislation is too restrictive regarding the fate of treated wastewater from households in areas without 
sewerage.  

T34. Too restrictive legislation on the use of water for irrigation in agriculture.   

T35. Lack of maintenance of municipal irrigation canals due to lack of funds 

T36. The process of implementing the new regulations for reclaimed water use could be a difficult and lengthy procedure 

Management T37. Weak control over the implementation of legal requirements regarding wastewater. 

Environment T38. Failure to meet the quality standards of regenerated water could lead to environmental pollution.  
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Strengths 

The Strengths obtained score 3.44 by the experts from the whole categories. According their 
opinion the most important strengths are “price”, level of “land use”, “legislation”, and 
“knowledge/technology”, while the rest of categories were evaluated with score 3. It seems that 
the insufficient continuous water availability is one of the most important issues for the 
strengths, because both the market and the quality of the water depend on it. 

 

 

Weaknesses 

Main weakness identified by the group of experts was “water resource distribution”, as the 
infrastructure is not in good estate (score 5). As less relevant weaknesses, but still important 
were “food safety”, “technology transfer”, and “buffering of the water” among others (scored 
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with 4). Finally, "ecology", "competitiveness", "variable water quality of the source", and 
"private standards" were identified as less important weaknesses. The overall score for the 
relevance of the weaknesses was 3.7. 

Opportunities 

The opportunities received lower score (3.1). The most important according the expert’s opinion 
were improvement in “technology transfer”, “set up of water communities”, “inventarisation 
water needs”, and “drought stress”. Interesting was the less relative opportunities, which were 
“political willingness”, “positive public opinion”, and “ASR”. Nevertheless, there were additional 
categories that can support the reclaimed water use in agriculture as “legislation”, business 
model development”, and “market demand” between others. 
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Threats 

The experts identified “legislation” and “fragmented approach on legal level” as the most 
important threats. On the other hand, the less important were “cooperation” (score 2), 
“treatment intensity”, “technological (in)efficiency”, “competition industry” (score 3). Other 
important threats were “risks towards food safety”, “risk of contamination”, “negative public 
opinion” (score 4), etc. The overall score of this category was 3.7. 

 

 

0

1

2

3

4

5
Legislation

Market Demand

Competition industry

Negative public opinion

Political willingness

Tecnological
(in)efficiency

Treatment intensity

Cooperation

Fragmented approach
on legal level

Risks of contamination

Risks towards food
safety

Threats



Deliverable 2.1: Report on SWOT & PEST for implementation of reuse practices  

                   Page 26 of 156 

PEST Analysis combined with SWOT   

PEST factors referring to political (P), economic (E), social (S) and technological (T) determinants. PEST analysis complements the SWOT analysis by inserting 
each of the four components of SWOT analysis in the second dimension and generate a table with two classification factors. Some examples of this combined 
use are (Singh et al., 2018), (Ha and Coghill, 2008).  

 

SWOT 

 PEST 

Strength 
(S) 

Weaknesses  
(W) 

Opportunities 
(O)  

Threats 
(T) 

Political aspect 
(P) 

• Public policy follows the EU one. 

• The investors in the newly establish 
“Trakia Economics Zone” are obligated to 
introduce all new wastewater 
technologies to meet the requirements of 
the water legislation. 

• Control of all water resources by 
authorized municipal and state authorities 
and labs to guaranty the quality of water. 

• Slow process of 
implementation of the new 
regulations. 

• Lack of regulations 
concerning the use of 
reclaimed water in 
agriculture.  

• The new strategical plan for water 
management and development in Bulgaria 
proposes innovation solutions and 
opportunities for water reuse for industrial 
and agricultural use.  

• Improving national regulations on the use 
of irrigation infrastructure can increase the 
development of the sector. 

• Weak control over the 
implementation of legal 
requirements regarding 
wastewater. 

• Bulgarian legislation is too 
restrictive regarding the fate 
of treated wastewater from 
households in areas without 
sewerage.   

• Too restrictive legislation 
on the use of water for 
irrigation in agriculture. 

Economic 
aspect (E) 

• Approved projects for WWTP building or 
modernization using EU funding through 
RDP (2014-2020). 

• Higher water demand in agriculture of 
the region 

• Water discharged from the existed 
industrial zone could be reused in 
agriculture. 

• Significant losses from 
irrigation infrastructure.  

• Strong fragmentation of 
agricultural land leads to 
poor access to irrigation. 

• High operating costs for 
reclaimed water may affect 
the final use for irrigation. 

• Reconstruction of current irrigation 
infrastructure at region level can lead to 
significant reduction in the operational and 
maintenance costs. 

• Need to develop new alternative water 
sources due to water scarcity in agriculture. 

• Farmers' irrigation associations are 
entitled to financial assistance from the 
state for the construction and maintenance 

• Failure to meet the quality 
standards of regenerated 
water could lead to 
environmental pollution. 

• There is a number of small 
farmers that are unable to 
use reclaimed water because 
of the costs. 
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• Financial support by Bulgarian 
government for implementation a new 
technologies in water sector. 

• Low level of knowledge 
about the market of 
reclaimed water. 
 

of irrigation infrastructure, on which they 
receive the right to free operation. 

• Easy access to groundwater 
makes reclaimed water not a 
preferable water source. 

Social aspect 
(S) 

• Different events such as public meetings 
of the Basin council, public consultation 
for changes in regulations, etc., are carried 
out in Plovdiv.   

• Good collaboration and communication 
in rural areas among the farmers and 
respective associations 

• Low productivity of 
reclaimed water at the 
moment because there is 
low interest of such water 
use. 

• Insufficient number of 
qualified water professionals 
in the region.  

• Low trust of end-users 
(farmers) of reclaimed water 
in agriculture due to lack of 
available information. 

• Implementation of advisory services for 
irrigation at regional level will benefit local 
farmers and allow irrigation with reclaimed 
water. 

• There is a public awareness of the water 
scarcity problem by the society and 
farmers. 

• Uncertainty in the public 
acceptance of reclaimed 
water. 

• Unsolved issues of water 
and soil pollution from 
agricultural sources – 
nitrates, between others. 

Technological 
aspect (T) 

• Availability of new technologies for 
water reclamation due to the financial 
support by EU operational programs  

• Successful support of state program 
“Irrigation” by MAFF aimed to create 
conditions for sustainable, competitive, 
and environmentally friendly farming by 
rehabilitating, expanding, and 
modernizing irrigation infrastructure. 

• Old technologies in the 
industry and energy sectors.  

• Significant number of 
individual irrigation systems 
built by local farmers.   

• The monitoring institutions 
have no available 
information on the 
technologies related to the 
water reuse in agriculture. 

• Improving access to information and 
knowledge of farmers to innovative 
technologies and practices can lead to a 
multiple increase in water reuse. 

• The Plovdiv International fair organizes an 
exhibition for the introduction of new 
water technologies and provides an 
opportunity to establish future 
collaboration with international and 
national technological companies in the 
sector. 
 

• Successful experience in 
some areas with alternative 
sources of cheaper water 
compared with reclaimed 
water. 

• Large number of 
wastewater treatment plants 
in Plovdiv region is in the 
process of construction or 
modernization. 
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Discussion and conclusion  

According to the SWOT analysis, the fact that the Plovdiv region is very good strategic, 
geographical and economic situated, is strength. In the region the price for the irrigation is 
relatively low compared with other regions. During the last years there was a strong economic 
development with important food industry, where the reclaimed water is rich with nutrients 
and could be very useful source of nutrients. On the other hand, the traditional crops grown in 
the region show a potential need of water for irrigation. These strengths are combined by some 
weaknesses that are very important for the future implementation of the reclaimed water in 
Bulgarian agriculture. The main problems are related with the low competence for supplying 
reclaimed water in the region, destroyed infrastructure of the Irrigation system EAD, the small 
number of practical cases of reclaimed water use that could be suggested as lighthouses. One 
very important identified weakness was the low level of trust of water users (farmers) to the 
reclaimed water in agriculture due to lack of available information. Nevertheless, there are 
different opportunities that could conduct the sector of water reuse in the future. Some of them 
are related to the reconstruction of current irrigation systems in the region that is planned for 
the near future and can lead to a total reduction in the operational and maintenance costs. More 
of the municipal facilities for reclaimed water are closely located to the farmland, which might 
support farmers to use new alternative sources of water and solve the problem with the water 
scarcity.  

We may summarize that SWOT analysis provide very important information about the state of 
the art, existence and future prospects of reclaimed water use in Bulgaria and in Plovdiv region 
in particular. There are a lot of positive aspects in the analysis that could support of future 
increase of the water reuse in agriculture. In spite of that, the negative effects are also 
important, but could be managed by a strong strategy and action plans to support the use of 
reclaimed water at national and EU level. 
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REGION: Occitanie (FRANCE)  
Socio-economic characterization of the region 

Occitanie is the second largest French mainland region with 72 724 km2 and 5 830 200 
inhabitants. This wide region has a rich variety of landscapes including mountains (Pyrenées and 
Massif central) and 220 km of Mediterranean coastline. Occitanie also rank second as French 
farming region. Agriculture is also different and specialized according to the territory landscape 
such as livestock in mountainous areas, grapes for wine production on the Mediterranean rim 
and cereals and maize in the Garonne plain. Some areas are already heavily irrigated (corn 
production in Garonne plain) while others experience a growing need for irrigation (vineyards 
production). There are only few reclaimed water reuse projects throughout the region, most of 
them are pilots or research based. However, with over 3 000 WWTP, Occitanie has a tremendous 
opportunity to promote reclaimed water reuse. 

This report presents the work achieved by ECOFILAE in order to fulfil task 2.1 “SWOT and PEST 
analysis” of SuWaNu Europe project. Those analysis have been performed on a specific French 
region: OCCITANIE. 

SWOT guidelines and template 

The objective of this task is identifying impediments and factors of success of regional clusters 
through a SWOT analysis concurrently with the results from the previous tasks, focusing on the 
economical regional aspects, on research innovation potential and on market exploitation and 
penetration.  

This analysis will expand the previous SWOT done under SUWANU 2012, when SWOT was 
limited to explore factors that influence the use of reuse technologies. The goal this time is to 
have a broader scope assessing a wider range of factors (e.g. social, legal, economic) including 
PEST analysis with political, economic, legal, socio-cultural and technological factors that might 
influence regulations, markets, creation of new businesses, etc. and AKIS analysis to understand 
knowledge and innovation process 

Within WP2, SWOT and PEST analyses for water reuse will be carried out for the 8 regions. As a 
result, a stakeholders’ matrix will be performed based on key actors’ knowledge, interests, 
influence, existing and potential alliances and conflicts, impact of their activity, etc. and their 
effective communication channels. Based on the gained knowledge, a general strategy (Action 
Plan) and later 8 specific Action plans will be developed to overcome implementation 
problems/ barriers. 

The following SWOT analysis has been carried out by ECOFILAE’s collaborators. It has been 
completed and quoted by 3 regional experts. 

Each category of the SWOT (Strengths, Weaknesses, Opportunities and Threats) are subdivided 
into 10 specific aspects. Those aspects have been quoted from 1 to 10 according to their 
relevance.  

In the first hand, ECOFILAE’s collaborators have established a first draft of the SWOT (only 
attributes). Then Regional experts have been contacted to give their opinion on the chosen 
attributes. The following table gather initial attributes as well as corrections, adaptation and 
additional attributes from regional experts.  

Intensities have been assessed by both intern (ECOFILAE) and extern (Regional experts) experts. 
The evaluation has been divided into two steps (¡Error! No se encuentra el origen de la 
referencia.)  
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Table 2 : Evaluation method 

First step Second step 

Very high relevance 8 to 10 

High relevance 6 or 7 

Rather relevant 5 

Low relevance 3 or 4 

Very low relevance 1 or 2 

 

SWOT and PEST - Results 

Results of SWOT analysis is given in table 2. It gathers all attributes and intensity which have 
been evaluated at the scale of specific aspects. 
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Strength 

General aspects Specific aspects Attributes 

Market related Economic aspects S1.1 Pre-existing implemented disinfection technologies on some WWTP (for environmental and 
sanitary issues like potable water production, swimming areas and sea-food production) and pre-
existing potential storage units (eg. old lagoons rehabilited for water reuse) 

Water availability S2.1 Irrigation period in summer synchronized with period of high wastewater production (in 
touristic area) 

Markets S3.1 Occitanie is the second biggest agricultural region in France with high water demand 

S3.2 Urban agriculture development slowly growing 

Product related (RW) Technical aspects S4.1 French companies are among world leader firms on water management, treatment, water 
management, metrology and irrigation - Most of the technologies are efficient and reliable 

S4.2 Many specialized laboratories for soil and water samples analysis able to perform a broad 
range of analysis (microbiologic, chemical, micro-pollutant, trace element, isotopes, etc). Moreover, 
the region hosts many technology hall and instrumented site for process experimentation.  

Technology transfer S5.1 / 

Health S6.1 Strict regulation standards and efficient disinfection technologies to reach low sanitary risk 

Social & Governance  Social aspects S7.1 Farmers who need water have a quite high trust in water reuse as long as legal standards are 
respected (and as long as reclaimed water price is affordable) - Territory managers (e.g. City council: 
WWTP owners) are quite aware and open to water reuse potential 

Regulators S8.1 For some cultures like vineyards and trees irrigation national water quality standards can often 
be reached without additional reclamation facility 

Management S9.1 French water regulation enables reclaimed water producers but also end-users (farmers) to be 
the official leader of a water reuse project thus leading to more possibilities in terms of project 
management and leadership. 

Environmental  S10.1 Sometimes less environmental impact of the water reuse chain than other alternative water 
supply chains for farmers (carbon footprint, increase of the quality of the environment…) 
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Weaknesses 
General aspects Specific aspects Attributes 

Market related Economic aspects W1.1 Additional disinfection system and buffer storage can be expensive (construction, operation 
and price of land) 

W1.2 Implementation of reclaimed water networks is expensive due to roadways, elevation or 
scattered plots for some crops such as vineyards 

Water availability W2.1 Occitanie region is a dry area, it already adapted agricultural production with low water 
demand (vineyards and cereals) 

W2.2 Occitanie region is a dry area, it already adapted water supply (water from BRL and CACG 
networks) thus leading to water reuse being hardly interesting, profitable and competitive with 
other water resources. 

Markets W3.1 Low potential of water reuse compared to the total agricultural water demand 

Product related (RW) Technical aspects W4.1 Few reclamation technologies for rural areas have been promoted and demonstrated 
(stakeholders often limited to UV technology) 

Technology transfer W5.1 Low knowledge of reclamation technologies used abroad in more "experienced" countries 

Health W6.1 / 

Social & Governance  Social aspects W7.1 Farmers worried about consumers acceptance 

Regulators W8.1 French national regulation requires high water quality standards: expensive reclamation 
treatment required (specially for vegetables and sprinkler irrigation). 

Management W9.1 Farmers and irrigation associations often not "able" to manage treatment/disinfection 
systems --> dependency to other stakeholders 

W9.2 No organisation is officially entitled, compelled and empowered to be the ONE organisation to 
manage and support a water reuse project in its globality thus leading to some places where no one 
want to take the lead on the project and expect another organisation to support the major efforts. 

Environmental  W10.1 Sometimes less environmental impact of other alternative water supply chains for farmers 
than the water reuse chain (carbon footprint, increase of the quality of the environment…) 
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Opportunities  

General aspects Specific aspects Attributes 
 

Market related Economic aspects O1.1 Increase loss of agricultural gross margin for farmers without irrigation OR rise of conventional 
water cost can push forward water reuse 

O1.2 Beyond direct benefits: externalities (socio-environmental) and indirect benefits sometimes 
highlight the profitability of water reclamation and reuse for the territories 

Water availability O2.1 Occitanie has a littoral coast where treated water is discharged into the sea and "lost" for any 
uses thus leading to a high opportunity on those areas 

O2.2 Water Reuse can be complementary to other resources such as channels networks and 
regional raw water networks in regions/areas that are not supplied 

O2.3 Growing population in Occitanie leading to increasing volume of reclaimed water available. 

O2.4 Growing population in Occitanie leading to higher water consumption for domestic purposes. 
Resources used to produce potable water can be preserved by using reclaimed water instead of 
conventional water for irrigation.  

Markets O3.1 Climate change and water stress induce the need of introducing new irrigated areas : high 
economic losses are planned without irrigation in fore coming years 

O3.2 Organic farming areas are growing: no additional specific restriction to the legal standards for 
water reuse 

Product related (RW) Technical aspects O4.1 Efficient, performant and new (90's - 2000) range of existing WWTP: 99% of wastewater is 
treated before discharge. 

O4.2 Many big cities with big WWTP (centralized) able to deliver high volumes of reclaimed water 

Technology transfer O5.1 Many local demonstration and pilot sites - Feedbacks shared 

O5.2 Structured network of local professional stakeholders involved in the thematic 

O5.3 Specialized research institutes working on water reuse in Occitanie 

Health O6.1 Many discharge areas are sanitary sensitive (swimming and sea-food production) : driver to 
water reclamation and reuse to limit the discharge into the environment and to improve the 
general water quality of the resources discharged 
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Social & Governance  Social aspects O7.1 General public support water saving program such as rainwater reuse or water recycling 
(survey IPSOS 2018) 

  O7.2 Water circular economy is a key topic for politicians : some "pushes" the thematic forward on 
their territory 

Regulators O8.1 Regulatory framework strict but complete and clear 

Management O9.1 / 

Environmental  O10.1 Driver to water reclamation and reuse to limit the discharge into the environment : many 
discharge areas of treated water are environmentally sensitive to N and P pollution :  

O10.2 French water agencies subsidize first and foremost : savings, efficient-use and substitution 
projects in irrigation. Thus, encouraging water reuse for farmers that currently uptake under 
pressure conventional water resources (ground and surface waters) 

O10.3 Salt intrusion in coastal areas emphasised by agricultural water uptakes in groundwater: high 
water reuse opportunity for substitution of those uptakes 

 

Threats  

General aspects Specific aspects Attributes 
 

Market related Economic aspects T1.1 French water agencies do not plan to subsidize new irrigation projects but only substitution 
projects 

Water availability T2.1 Direct planned water reuse could be in competition with indirect and often unplanned 
agricultural reuse (or even potable and environmental reuse)  

Markets T3.1 Other existing water sources with low cost (OPEX CAPEX) compared to water reclamation and 
reuse (ex :raw water network) 

Product related (RW) Technical aspects T4.1 Many environmental areas sensitive to N and P pollution : most of the biggest WWTP are 
designed for nutrient removal purposes thus leading to lower the fertilizers properties of reclaimed 
water 
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T4.2 Efficient, performant and new (90's - 2000) range of existing WWTP : Water reclamation was 
not the objective then. Thus, considering water reclamation : (1) additional reclamation facility are 
always needed and (2) water reuse is not considered for WWTP construction or regional 
development strategy. 

Technology transfer T5.1 / 

Health T6.1 Emerging topic of micropollutants and microplastic with few answers available (scientific 
results?) 

Social & Governance  Social aspects T7.1 Very low public and consumers awareness and acceptability of water reuse 

Regulators T8.1 The regulation does not cover many uses and does not push forward multi-purposes project. 

Management T9.1 Multi-purposes projects remain marginal because of high complexity (multi-stakeholders) 

Environmental  T10.1 Water streams in Occitanie have often intermittent flows and rely very much on treated 
wastewater discharges thus leading to environmental issues when considering water reuse 

T10.2 Many environmental areas sensitive to N and P pollution: most of the biggest WWTP are 
designed for nutrient removal purposes thus leading to lower the fertilizers properties of reclaimed 
water 
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Figure 2 : spider diagram of the SWOT analysis 
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Spider diagrams (Figure 2) illustrate the relative intensity of each specific aspects and the 
categories. 

As it was expected, weaknesses and threats (sum of intensity reaches respectively 55 and 59) 
are more relevant than strengths and opportunities (sum of intensity reaches respectively 39 
and 57).  

Strengths are particularly low compare to other categories except for health criteria.  

Weaknesses, opportunities and threats seems to have a similar relevance. 

 

. 
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PEST Analysis combined with SWOT 

The following tables classify the parameters identify throughout the SWOT according to PEST factors (Political, Economic, Social and Technological aspects) 

Table 3 : PEST - STRENGHTS 

STRENGHTS 

Political aspects 
▪ Strict regulation standards and efficient disinfection technologies to reach low sanitary risk 
▪ Sometimes less environmental impact of the water reuse chain than other alternative water supply chains for farmers 

(carbon footprint, increase of the quality of the environment…) 

Economic aspects 

▪ For some cultures like vineyards and trees irrigation national water quality standards can often be reached without 
additional reclamation facility 

▪ Irrigation period in summer synchronized with period of high wastewater production (in touristic area) 
▪ Occitanie is the 2nd biggest agricultural region in France with high water demand 
▪ Urban agriculture development slowly growing. 

Social aspects 

▪ Farmers who need water have a quite high trust in water reuse as long as legal standards are respected (and as long as 
reclaimed water price is affordable) - Territory managers (e.g. City council : WWTP owners) are quite aware and open to 
water reuse potential 

▪ French water regulation enables reclaimed water producers but also end-users (farmers) to be the official leader of a 
water reuse project thus leading to more possibilities in terms of project management and leadership. 

Technological aspects 

▪ Pre-existing implemented disinfection technologies on some WWTP (for environmental and sanitary issues like potable 
water production, swimming areas and sea-food production) and pre-existing potential storage units (e.g. old lagoons 
rehabilited for water reuse) 

▪ French companies are among world leader firms on water management, treatment, water management, metrology and 
irrigation - Most of the technologies are efficient and reliable 

▪ Many specialized laboratories for soil and water samples analysis able to perform a broad range of analysis ( microbiologic, 
chemical, micro-pollutant, trace element, isotopes, etc). Moreover, the region hosts many technology hall and 
instrumented site for process experimentation. 

 



Deliverable 2.1: Report on SWOT & PEST for implementation of reuse practices  

                   Page 39 of 156 

Table 4 : PEST - WEAKNESSES 

WEAKNESSES 

Political aspects 

▪ Occitanie region is a dry area, it already adapted agricultural production with low water demand (vineyards and cereals) 
▪ No organisation is officially entitled, compelled and empowered to be the ONE organisation to manage and support a 

water reuse project in its globality thus leading to some places where no one want to take the lead on the project and 
expect another organisation to support the major efforts. 

▪ Sometimes less environmental impact of other alternative water supply chains for farmers than the water reuse chain 
(carbon footprint, increase of the quality of the environment) 

Economic aspects 

▪ Additional disinfection system and buffer storage can be expensive (construction, operation and price of land) 
▪ Implementation of reclaimed water networks is expensive due to roadways, elevation or scattered plots for some crops 

such as vineyards 
▪ Occitanie region is a dry area, it already adapted water supply (water from BRL and CACG networks) thus leading to water 

reuse being hardly interesting, profitable and competitive with other water resources. 
▪ Low potential of water reuse compared to the total agricultural water demand 
▪ French national regulation requires high water quality standards: expensive reclamation treatment required (specially for 

vegetables and sprinkler irrigation). 

Social aspects Farmers worried about consumers acceptance 

Technological aspects 

▪ Few reclamation technologies for rural areas have been promoted and demonstrated (stakeholders often limited to UV 
technology) 

▪ Low knowledge of reclamation technologies used abroad in more "experienced" countries 
▪ Farmers and irrigation associations often not "able" to manage treatment/disinfection systems --> dependency to other 

stakeholders 

 

Table 5 : PEST - OPPORTUNITIES 

OPPORTUNITIES 

Political aspects ▪ Water Reuse can be complementary to other resources such as channels networks and regional raw water networks in 
regions/areas that are not supplied 
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▪ Growing population in Occitanie leading to higher water consumption for domestic purposes. Resources used to produce 
potable water can be preserved by using reclaimed water instead of conventional water for irrigation.  

▪ Structured network of local professional stakeholders involved in the thematic 
▪ Salt intrusion in coastal areas emphasised by agricultural water uptakes in groundwater: high water reuse opportunity for 

substitution of those uptakes 
▪ Water circular economy is a key topic for politicians: some "pushes" the thematic forward on their territory 
▪ Regulatory framework strict but complete and clear 
▪ French water agencies subsidize first and foremost: savings, efficient-use and substitution projects in irrigation. Thus, 

encouraging water reuse for farmers that currently uptake under pressure conventional water resources (ground and 
surface waters) 

Economic aspects 

▪ Increase loss of agricultural gross margin for farmers without irrigation OR rise of conventional water cost can push 
forward water reuse 

▪ Occitanie has a littoral coast where treated water is discharged into the sea and "lost" for any uses thus leading to a high 
opportunity on those areas 

▪ Growing population in Occitanie leading to increasing volume of reclaimed water available. 
▪ Many discharge areas are sanitary sensitive (swimming and sea-food production) : driver to water reclamation and reuse 

to limit the discharge into the environment and to improve the general water quality of the resources discharged 
▪ Climate change and water stress induce the need of introducing new irrigated areas: high economic losses are planned 

without irrigation in fore coming years 
▪ Organic farming areas are growing: no additional specific restriction to the legal standards for water reuse 

Social aspects 

▪ Beyond direct benefits: externalities (socio-environmental) and indirect benefits sometimes highlight the profitability of 
water reclamation and reuse for the territories 

▪ General public support water saving program such as rainwater reuse or water recycling (survey IPSOS 2018) 
▪ Driver to water reclamation and reuse to limit the discharge into the environment: many discharge areas of treated water 

are environmentally sensitive to N and P pollution  

Technological aspects 

▪ Efficient, performant and new (90's - 2000) range of existing WWTP: 99% of wastewater is treated before discharge. 
▪ Many big cities with big WWTP (centralized) able to deliver high volumes of reclaimed water 
▪ Many local demonstration and pilot sites - Feedbacks shared 
▪ Specialized research institutes working on water reuse in Occitanie 

 



Deliverable 2.1: Report on SWOT & PEST for implementation of reuse practices  

                   Page 41 of 156 

Table 6 : PEST - THREATS 

THREATS 

Political aspects 
▪ French water agencies do not plan to subsidize new irrigation projects but only substitution projects 
▪ The regulation does not cover many uses and does not push forward multi-purposes project. 
▪ Multi-purposes projects remain marginal because of high complexity (multi-stakeholders) 

Economic aspects 

▪ Direct planned water reuse could be in competition with indirect and often unplanned agricultural reuse (or even potable 
and environmental reuse)  

▪ Other existing water sources with low cost (OPEX CAPEX) compared to water reclamation and reuse (ex: raw water 
network) 

Social aspects 

▪ Emerging topic of micropollutants and microplastic with few answers available (scientific results?) 
▪ Very low public and consumers awareness and acceptability of water reuse 
▪ Water streams in Occitanie have often intermittent flows and rely very much on treated wastewater discharges thus 

leading to environmental issues when considering water reuse 

Technological aspects 

▪ Many environmental areas sensitive to N and P pollution: most of the biggest WWTP are designed for nutrient removal 
purposes thus leading to lower the fertilizers properties of reclaimed water 

▪ Efficient, performant and new (90's - 2000) range of existing WWTP: Water reclamation was not the objective then. Thus, 
considering water reclamation: (1) additional reclamation facility are always needed and (2) water reuse is not considered 
for WWTP construction or regional development strategy. 

▪ Many environmental areas sensitive to N and P pollution: most of the biggest WWTP are designed for nutrient removal 
purposes thus leading to lower the fertilizers properties of reclaimed water. 
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Discussion and conclusion  

This analysis highlights that agricultural water reuse faces many brakes in order to be fully 
implemented at regional scale.  

It has been highlighted that the main weaknesses are linked to the economic aspects such as 
expensive implementation, strict regulations and restriction concerning water availability 
(crops with rather low water demands and existing raw water networks).  

Threats are mainly environmental (WWTP water discharges account for stream flow), linked to 
market (competition with other water resources such as raw water systems) and linked to social 
aspects (very low public and consumer knowledge)  

However, some strengths and opportunities remain relevant and could act as lever to promote 
water reuse in Occitanie.  

The main strengths are linked to health and social acceptance. The regulation is very strict but 
limit sanitary hazard. Moreover, farmers trust the regulation and are willing to implement water 
reuse. 

Finally, many opportunities have been identified but four of them are particularly relevant. The 
most important is linked to water availability, the regional population is growing while facing 
critical water scarcity from year to year. Water reuse is then a good opportunity to decrease 
pressure on conventional resources and to add value to the growing volume of RW available. 
Furthermore, water reuse could have high economic benefit for both securing yield and gives 
environmental benefit. Finally, public opinion is handling climate and ecologic issues such 
circular economy, this led some politics to push forward water reuse.  

Currently, water reuse of reclaimed water in Occitanie remain sparsely implemented. Most of 
the achievements are pilots or research based. Despite many existing brakes, the SWOT analysis 
has also spotlighted many opportunities to overcome them. 
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REGION: Braunschweig (GERMANY) 
Socio-economic characterization of the region 

Braunschweig is a city in Lower Saxony, Germany. Nowadays, Braunschweig is the second-
largest city in Lower Saxony and a major centre of scientific research and development. It has 
an area of 192 km² and 248,023 inhabitants. The agricultural and food industry has always 
occupied a central role in Lower Saxony: it is, after the car industry, the state's second-largest 
business sector. Although Germany is considered to be a water rich country with available water 
resources of 188 billion m3, in the region of Braunschweig, the overall balance over the last 50 
years has been negative, which led to a stagnating recharge of groundwater. Most of the 
agricultural area in the region is characterized by sandy soils with low water-holding capacity 
which makes an intensive irrigation necessary. Taking that in account and in order to prevent 
falling groundwater levels the reuse of reclaimed water in agriculture is essential in this area. 
For irrigation of its fields AV-BS uses a mix of reclaimed water (90%) from the WWTP and 
groundwater (10%) which is abstracted on-site. 

SWOT guideline and template 

The SuWaNu Europe SWOT analysis for Braunschweig is partially based on the SWOT analysis 
developed during the previous SuWaNu project in 2012. The new SWOT analysis takes the 
former results into account, restructures the different aspects identified in 2012 and reclassifies 
them following to three categories: market-related, product-related and, social & governance. 

Identification, restructuring and evaluation of the different SWOT aspects for the Braunschweig 
region was done of a group of experts and stakeholders. Instead of sending a questionnaire to 
all relevant actors and stakeholder of the Braunschweig water reuse, the stakeholders were 
brought together by AV-BS in form of a round table discussion. The AV-BS board of directors 
consisting of the management of AV-BS (2), authorities (2) and political representatives (3), 
discussed together with farmers (4) who are using the reclaimed water each SWOT category and 
identified the single aspects. All participants of the discussion had the possibility to contribute 
and share their opinion about the Braunschweig water reuse scheme regarding the SWOT 
aspects. The identified SWOT aspects were evaluated and scored commonly with a single score 
number for each aspect as final result, from 1 (not relevant) to 10 (very relevant). 

In the following pages, the different identified aspects are classified as internal (strengths and 
weaknesses) and external (opportunities and threats). The evaluation results with the single 
scores for each aspect are shown in the following spider matrices. 
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SWOT Analysis 

Strength 

General aspects Specific aspects AV-BS Braunschweig, Germany 

Market related Economic aspects S11. Self-financing business model of AV-BS due to wastewater fees paid by customers 

S12.  Lower costs due to selling biogas/electricity from biogas plant fed with irrigated energy crops 

S13. Regular financial support to AV-BS by German government for implementation of state-of-the-art 
technology 

Water availability S14. Ideal geographical conditions of AV-BS region for agricultural irrigation: flat area and sandy soil 

S15. Need of irrigation due to negative climate balance during summer months in AV-BS region 

Markets S16. Constant demand of reclaimed water by farmers due to negative climate balance and restricted 
groundwater extraction 

S17. Certain autonomy regarding food industry due to cultivation of energy crops 

Product related Technical aspects S21. Successful long experience (60 years) of AV-BS with reclaimed water in agriculture 

S22. Successful technological solutions in reclaimed water for agriculture: pipeline system and irrigation 
machinery 

Technology transfer S23. Due to successful long experience constant guidance of similar projects worldwide 

S24. Successful collaboration with national research institutes 

Health S25. Constant medical checks and vaccination uptake of staff 

S26. Lines of hedges as limit for spray water from irrigation 

S27. Irrigated food products free of pollutants 

Social & Governance Social aspects S31. Frequent possibilities for residents to visit and to get to know AV-BS and its system of reclaimed water 
(Open days, public meetings) 

S32. High degree of acceptance by residents due to long successful history of AV-BS 

S33. Frequent informative meeting for local farmers about news and trends 

Regulators S34. Constant analysis of soil and groundwater parameters regarding pollutants 

S35. Frequent participation in legislation commissions 

Management S36. Control of all AV-BS activities by supervisory board consisting of municipality representatives 
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S37. Strong collaboration local farmers due to successful long experience 

S38. Well-established administrative system with clear responsibilities 

 Environment S39. Creation of a unique biosphere reserve for birds in form of water reservoir due to non-irrigation during 
winter 

 

 

Weakness 

General aspects Specific aspects AV-BS Braunschweig, Germany 

Market related Economic aspects W11. High costs due to thermic disposal of sewage sludge 

Water availability W12. General water abundance in Germany. Need for extra supply is not considered as a major issue 

Markets W13. Market for sewage sludge disposal is problematic due to small capacities for thermic disposal 

W14. Mineral fertiliser less expensive compared to secondary fertilisers from sewage sludge 

Product related 
Social & Governance 

Technical aspects W21. High maintenance effort for machinery of AV-BS 

Technology transfer W22. Little capacity for technology transfer  due to strong involvement in day-to-day business 

Health W23. Certain health risk for staff and resident due to non-disinfection of reclaimed water 

Social aspects W31. Concerns of resident and customers regarding health risks due to non-disinfection of reclaimed water 
and high heavy metal concentrations in soil due to former sewage sludge application 

Regulators W32. Limitation of irrigation and application of organic fertilisers from biogas plant due to national 
fertilisation regulation (prevention of high nitrate concentrations in groundwater) 

Management W33. Operator of WWTP in Braunschweig is private company, AV-BS as owner of WWTP is public entity, 
which leads to contrary business models (profit-oriented vs. Non-profit) 

Environment W34. Detection of high concentration of micropullants (pharmaceutical residues, contrast media) in 
groundwater under irrigated AV-BS fields 
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Opportunities 

General aspects Specific aspects AV-BS Braunschweig, Germany 

Market related Economic aspects O11. Enhancing field fertility by reclaimed water which leads to less application of mineral fertiliser 

O12. Increase of quality standards for municipal wasterwater discharge makes irrigation of reclaimed water 
more attractive 

Water availability O13. Increase of droughts caused by climate change combined with negative climate balance during summer 
make alternative irrigation method necessary in order to save groundwater resources 

Markets O14. Expansion of Braunschweig model  to regions of Germany with similar conditions due to negative climate 
balance and limited groundwater resources 

O15. German promotion of renewable energies supports the Braunschweig Model with its biogas generation 
from energy crops  

Product related Technical aspects O21. Technology for 4th wastewater treatment (ozone, active carbon) becomes state-of-the-art which leads 
to increasing quality of reclaimed water 

O22. Technology for demand-based irrigation and fertilisation becomes state-of-the-art which leads to 
decreasing costs for farmers 

Technology transfer O23. Worldwide increase of droughts and water shortage makes Braunschweig Model interesting in 
agricultural and wastewater sector 

O24. Constant promotion of technology and knowhow transfer by national and European funding’s regarding 
requirements for climate change adaption 

Health O25. Technology for 4th wastewater treatment (incl. disinfection) becomes state-of-the-art which leads to 
pathogen free reclaimed water 

Social & Governance Social aspects O31. Technology for 4th wastewater treatment (incl. disinfection) becomes state-of-the-art which leads to 
increasing acceptance by local community 

O32. Communities of parties and participatory workshops with relevant stakeholder lead to reduction of 
concerns 

Regulators O33. Promotion of water reclamation by EU directive 91/271 which stipulates that „if possible, treated water 
should be re-used.“ 
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O34. Promotion of water reclamation by EU proposal COM(2018)337final which stipulates requirements for 
water reclamation 

Management O35. Design of multi-barrier system with respect to increasing quality standards of reclaimed water and 
environmental regulations 

Environment O36. Technology for 4th wastewater treatment (incl. Active carbon) becomes state-of-the-art which leads to 
reduction of micropollutants in reclaimed water 

O37. Reduced application of mineral fertiliser (closed nutrient cycle) and groundwater extraction due to 
water reclamation is part of environment protection which is a major issue in Germany  

 

 

Threat 

General aspects Specific aspects AV-BS Braunschweig, Germany 

Market related Economic aspects T11. Price trends of mineral fertiliser are disadvantageous for sale of secondary fertilisers 

T12. Technology for 4th wastewater treatment is hardly affordable 

T13. Increasing costs for irrigation due to determination of the appropriate annual wastewater loading rates, 
the frequency, duration and application method 

Water availability  

Markets T14. No demand for secondary fertilisers due to minor quality compared to mineral fertilisers  

Product related Technical aspects T21. Not many SMEs are acquainted with new technology levels 

T22. New technologies are scarcely implemented and mostly held on scientific scale then put in practice 

Technology transfer T23. Conditions for water reclamation may vary from municipality to municipality which makes a one-to-one 
transfer of the Braunschweig Model difficult 

Health T24. No implementation of technology for 4th wastewater treatment (incl. disinfection) which leads to health 
risks due to pathogens and micropollutants 

Social & Governance Social aspects T31. Many farmers hold on to old habits and refuse to implement new technologies like secondary fertiliser 
or demand-based irrigation or fertilisation 
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T32. Heavy concerns by consumers and residents regarding water reclamation due to risks to public health 
and to the environment 

Regulators T33. Strict fertilisation regulations limit the application of reclaimed water 

T34. For German government there is no need of water reclamation which leads to heavy opposition against 
EU proposal of water reclamation regulation 

Management T35. Closed nutrient and water cycles make a complex regional or national management necessary which 
includes all relevant stakeholders 

Environment T36. Reclaimed water does not always meet a quality standard that would enable its unrestricted discharge 
to the receiving environment which leads to environmental pollution 

To evaluate the different aspects, instead of sending a questionnaire to all relevant actors and stakeholder of the Braunschweig water reuse scheme in order 
to identify and evaluate SWOT aspects of Braunschweig, the stakeholders were brought together by AV-BS in form of a round table discussion. The AV-BS 
board of directors consisting of the management of AV-BS, authorities and political representatives, discussed together with farmers who are using the 
reclaimed water each SWOT category and identified the single aspects. All participants of the discussion had the possibility to contribute and share his opinion 
about the Braunschweig water reuse scheme regarding the SWOT categories. The identified SWOT aspects were evaluated and scored commonly with a single 
score number for each aspect as result. 
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PEST Analysis combined with SWOT   

PEST factors, referring to political (P), economic (E), social (S) and technological (T) determinants. PEST analysis complements the SWOT analysis by inserting 
each of the four components of SWOT analysis in the second dimension and generate a table with two classification factors. Some examples of this combined 
use are (Singh et al., 2018), (Ha and Coghill, 2008). 

 

SWOT 
 PEST 

Strength 
(S) 

Weaknesses 
(W) 

Opportunities 
(O)  

Threats 
(T) 

Political aspect (P) • Frequent participation in 

legislation commissions 

• Control of all AV-BS 

activities by supervisory 

board consisting of 

municipality 

representatives 

• Limitation of 

irrigation and 

application of 

organic fertilisers 

from biogas plant 

due to national 

fertilisation 

regulation 

(prevention of high 

nitrate 

concentrations in 

groundwater) 

• Operator of WWTP 

in Braunschweig is 

private company, 

AV-BS as owner of 

WWTP is public 

entity, which leads 

to contrary 

business models 

• Promotion of water 

reclamation by EU 

directive 91/271 which 

stipulates that „if 

possible, treated water 

should be re-used.“ 

• Promotion of water 

reclamation by EU 

proposal 

COM(2018)337final 

which stipulates 

requirements for water 

reclamation 

• Strict fertilisation 

regulations limit the 

application of 

reclaimed water 

• For German 

government there is 

no need of water 

reclamation which 

leads to heavy 

opposition against 

EU proposal of water 

reclamation 

regulation 
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(profit-oriented vs. 

Non-profit) 

Economic aspect (E) • Self-financing 

business model of 

AV-BS due to 

wastewater fees paid 

by customers 

• Lower costs due to 

selling 

biogas/electricity 

from biogas plant fed 

with irrigated energy 

crops 

• Regular financial 

support to AV-BS by 

German government 

for implementation 

of state-of-the-art 

technology 

• High costs due to 

thermic disposal of 

sewage sludge 

• Enhancing field fertility 

by reclaimed water 

which leads to less 

application of mineral 

fertiliser 

• Increase of quality 

standards for municipal 

wastewater discharge 

makes irrigation of 

reclaimed water more 

attractive 

• Price trends of 

mineral fertiliser are 

disadvantageous for 

sale of secondary 

fertilisers 

• Technology for 4th 

wastewater 

treatment is hardly 

affordable 

• Increasing costs for 

irrigation due to 

determination of the 

appropriate annual 

wastewater loading 

rates, the frequency, 

duration and 

application method 

Social aspect 
(S) 

• Frequent possibilities 

for residents to visit 

and to get to know 

AV-BS and its system 

of reclaimed water 

(Open days, public 

meetings) 

• Concerns of 

resident and 

customers 

regarding health 

risks due to non-

disinfection of 

reclaimed water 

and high heavy 

• Technology for 4th 

wastewater treatment 

(incl. disinfection) 

becomes state-of-the-

art which leads to 

increasing acceptance 

by local community 

• Many farmers hold 

on to old habits and 

refuse to implement 

new technologies 

like secondary 

fertiliser or demand-

based irrigation or 

fertilisation 
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• High degree of 

acceptance by 

residents due to long 

successful history of 

AV-BS 

• Frequent informative 

meeting for local 

farmers about news 

and trends 

metal 

concentrations in 

soil due to former 

sewage sludge 

application 

• Communities of parties 

and participatory 

workshops with 

relevant stakeholder 

lead to reduction of 

concerns 

• Heavy concerns by 

consumers and 

residents regarding 

water reclamation 

due to risks to public 

health and to the 

environment 

Technological aspect 
(T) 

• Successful long 

experience (60 years) 

of AV-BS with 

reclaimed water in 

agriculture 

• Successful 

technological 

solutions in reclaimed 

water for agriculture: 

pipeline system and 

irrigation machinery 

• Due to successful 

long experience 

constant guidance of 

similar projects 

worldwide 

• High maintenance 

effort for 

machinery of AV-BS 

• Little capacity for 

technology transfer  

due to strong 

involvement in day-

to-day business 

• Technology for 4th 

wastewater treatment 

(ozone, active carbon) 

becomes state-of-the-

art which leads to 

increasing quality of 

reclaimed water 

• Technology for 

demand-based 

irrigation and 

fertilisation becomes 

state-of-the-art which 

leads to decreasing 

costs for farmers 

• Not many SMEs are 

acquainted with new 

technology levels 

• New technologies 

are scarcely 

implemented and 

mostly held on 

scientific scale then 

put in practice 

• Conditions for water 

reclamation may 

vary from 

municipality to 

municipality which 

makes a one-to-one 

transfer of the 

Braunschweig Model 

difficult 
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Discussion and conclusion  

The main findings of the SWOT analysis of AV-BS can be summarised as follows. Due to the long 
experience of AV-BS in the field of water reclamation the AV-BS model of reclamation stands for 
high financial autonomy and clear business structure. During the more than 60 years of activity 
of AV-BS a close partnership with the local farmers has been set up which leads to a high degree 
of acceptance among the local community. The successful long experience of the reclamation 
model of AV-BS is general based on favourable geological and climatic conditions in the region 
regarding field irrigation. 

The missing 4th treatment stage during the reclamation process however is a problematic aspect 
of the AV-BS reclamation model which leads to rising micro pollutant concentration in 
groundwater and to concerns of the local habitants regarding the health risk of the reclaimed 
water due to the missing disinfection treatment. Besides field irrigation via reclaimed water is 
not considered as a major issue in the German public due to a general water abundance in 
Germany, which leads to less public promotion of water reclamation. 

With respect to the future it can be stated that technologies for 4th wastewater treatment 
become more and more state-of-the-art and their implementation within the AV-BS model can 
lead to reduced concerns regarding health and environmental risks. Additionally, climate change 
challenges like increasing droughts and converting the energy sector to renewable energies will 
emphasize the advantages of the circular AV-BS reclamation model compared to end-of-pipe 
wastewater systems. 

Despite climate change challenges there is no need of water reclamation for the German 
government which leads to heavy opposition against EU proposal of water reclamation as a 
regulation. Additional to the politic opposition closed nutrient and water cycles make a complex 
regional or national management necessary which includes all relevant stakeholders. 

 

 

 

 

 

  



Deliverable 2.1: Report on SWOT & PEST for implementation of reuse practices  

  Page 57 of 146 

REGION: THESSALONIKI (GREECE) 
Socio-economic characterization of the region 

Thessaloniki is the second largest city of Greece. Thessaloniki province is situated at the North 
of Greece, on the Thermaic Gulf at the northwest part of the Aegean Sea and hosts the second 
largest metropolitan city of the country. It is bounded on the west by the delta of the Axios river. 
According to the most recent census data the Thessaloniki Urban Area has a population of 
824,676 inhabitants while the Thessaloniki Metropolitan Area has 1,030,338 inhabitants1. It has 
an area of 1,285.61 km2 (metropolitan area) and is part of the Region of Central Macedonia. 
Although it is an area with high population density it has also a particularly important agricultural 
sector. Thessaloniki does not face particular water problems although the large population and 
the water requirements for irrigation make the area sensitive to water management issues. In 
addition, the environmental concerns of Thessaloniki residents and municipal authorities make 
sewage treatment a major issue in the area. The province displays the second largest plain of 
the country, has abundant surface water bodies (3 rivers, 2 major lakes) and a considerable 
number of areas under protection status (Nature 2000, National Parks)2.  

Agriculture represents an important economic sector for the plains surrounding the large urban 
centre. Intensive irrigated crops such as rice pads, corn, cotton, vegetables and fodder fields3. 

Although the severe economic crisis of the last decade (2008 -2018) had caused a lot of negative 
impacts to the socio-economic profile of the province such as long term de-industrialization and 
huge unemployment figures4, the province still presents some basic advantages that can trigger 
growth, like the existence of specialized human resources of high educational level and a 
significant size of production base in primary sector. 

 

SWOT Analysis 

The main elements of the SWOT analysis were taken from the first SUWANU (2012) and have 
been adapted to the new proposed CATEGORIES (Market related, Product related and Social & 
Governance). This section makes a description of the main findings of SWOT analysis done 
during the consultation process. Firstly, the already existing aspects from the first SUWANU 
project have been updated according to the recent situation in Greece. The team members in 
Greece (from AUTH and ANETH) reconsider the suitability of the previous aspects and identify 
new ones not included in 2012. Then, the revised SWOT tables was sent to a group of 10 experts 
(mainly academics) to evaluate and quantify each aspect in a Likert type scale (where 1=not 
important and 10=very important). Moreover, all the aspects have been grouped by the team 
members in Greece (from AUTH and ANETH) in several generalised categories and revaluated 
by an extended group of 20 experts (10 academics, 3 large farmers, 3 from the local authorities 

 

 

 

 

 

1 See table 3.3 of the D.1.1. 
2 See table 3.12 & 3.13 of the D.1.1. 
3 See table 3.15 & 3.16 of the D.1.1 
4 See table 3.7 of the D.1.1. 
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and 4 from the private sector) in a more limited scale (where 1=not relevant and 5=very 
relevant).  

In particular, the relevance of each aspect was determined by an unofficial questionnaire that 
sent by e-mail to the experts. The different aspects were not translated into Greek as all the 20 
experts were familiar with the English language. Once the answers were received the most 
important aspects were identified and all the comments were discussed by the Greek partners 
considering every aspect. In the following pages, you will see the different aspects classified as 
internal (strengths and weaknesses) and external (opportunities and threats).    
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Strengths 
General aspects Specific aspects GREECE: Thessaloniki Region 

Economic aspects (Price) Geographical aspects S11. Thessaloniki province has an array of strategic advantages due to its geographical position and 
characteristics. The metropolis is surrounded to the west and North-east by the 2nd largest plains of the 
country. It hosts the 2nd largest urban complex of the country, the 2nd major port of the country and 
the 2nd industrial site of the country.  

S12. The Thessaloniki Water Supply & Sewerage Company S.A. operates 2 large WWTPs located at the 
West and East of the urban complex respectively and has already taken initiatives for the re-use of the 
reclaimed water for irrigation. The company has a secure financial base and invests on upgrading its 
treatment plants for complying with the quality standards set by the respective lows. 

S13. The crops production pattern to the plains of the area (rice, corn, cotton, vegetables) imposes a 
huge demand for large quantities of irrigation water 

S14. The mussel’s cultivation of the west of Thermaikos gulf area is well developed (80% of the 
country’s output) and musts a constant pressure for adequate quality of the recipient waters were the 
WWTPs discharge.   

EU funds  S15 The funds available by the various EU funded programmes in conjunction with the environmental 
policies that are applied through these programmes provide a promising base for introduction of new 
additive solutions to the scheduled for construction new waste water treatment plants.   

Technology (Knowledge/ 
technology) 

Previous successful 
experience 

S21. The Thessaloniki Water Supply & Sewerage Company S.A. in joint action with the department of 
water resources and land reclamation institute of the National Agricultural Research Foundation 
(N.Ag.Re.F.). have accumulated considerable experience in re-use of reclaimed water for irrigation.  

S22. There are examples of other WWTPs (Hospital Units) that have implemented commercially 
available technologies for re-use of the reclaimed water for irrigation of green landscapes. 

Health aspects (Enhances 
water quality) 

Water quality S31. The quality of the reclaimed water as an effluent of WWTPs has been constantly improved during 
the last decade in compliance with the limits set by the legislation. The same goes for the credibility of 
the monitoring system for the quality checks. 

S32. The pressure on the groundwater bodies from the numerus water drills, alongside with 
agrochemical residues, and sea water infiltration to all shoreline fronts have seriously downgraded the 
quality of this “traditional” water source, making the WWTPs effluent an appealing alternative. 
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S33. There is a considerable number of private sector companies that offer commercial tested 
technologies and solutions for securing the quality of WWTPs effluents to the limits required for re-use 
at crops irrigation. 

Markets (Market 
demand) 

Market share S41 The up to now paradigms of re-use of WTTPs effluent at irrigation display the same level of cost in 
the case of “Sindos” treatment plant. Elsewhere in Greece the re-use of treated wastewater is either 
free of charge either, very low or thus very competitive prices.   

S42. The administrative control of the legislation implementation for the WWTPS operators is 
constantly improving, thus driving to the increase of the offer of high-quality treated water for the end 
users at lower prices.  

Market competition S43. The continuous Introduction of new and improved performance treatment systems by the relative 
private sector tends to further reduction of operational costs, which leads to lower price tags for the 
potent end users.   

Research and technology 
transfer (Knowledge/ 
technology) 

Innovation S51 Thessaloniki hosts an array of specialized institutes that are involved in testing and improving the 
technologies that are applied in water treatment, water management and water quality control issues  

S52. The strong reliance on tourism in the Thessaloniki wider area in a driving force for keeping the 
littoral waters in prime condition. Valuable side effect of this trend is a vibrant sector of local SME’s 
that keep the innovation flow high in all technologies concerning the waste water treatment 

Research S61 The various schools of the Aristotelian University of Thessaloniki as well as the rest other relative 
research institutes offer a long experience in EU projects based on research and extension of new 
technologies in waste water treatment. 

Technology transfer 
of knowledge 

S71 The Centre for Research and Technology-Hellas (CERTH) has as its primary purpose the transfer of 
mature technologies into the producer’s knowledge. For that purpose, one of its most important tasks 
is the linkage of the researchers with the entrepreneurs. 

S72. There are many EU projects under implementation in the area focused in better use of the water 
resources (SuWaNu – Europe, BestU, Aqua-lity, LYSIS) 

Environmental aspects Impacts S81 Increase of sensitivity about water resources safety and availability by all groups of citizens 
(farmers, consumers, travellers etc.   

 S82. The in-force Management Plan for the Water District 10 (in which Thessaloniki province belongs), 
that has set specific goals for water resources qualities improvement and availability of quantities 
improvement. 
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Land Use S83 Optimal use of agricultural land. No on-farm buffering needed (compared to water basins for 
rainwater 

Governance  Legislation S91 According to the current legislation, not extra treatment needed 

Market related Enhances water 
availability 

S101 By reusing water, it reduces pressure on groundwater and surface water resources 

Continuous supply of 
water resource 

S102 Even in periods of droughts, there is a supply of treated wastewater 

Constant water 
quality of water 
resource 

S103 The water quality of effluent water of large-scale WWTP stays constant (predictable) 

 
 

Weaknesses 
General aspects Specific aspects GREECE: Thessaloniki Region 

Economic aspects Reclaimed water 
cost 

W11. The specific treated water networks that should be build according to the legislation generate 
new infrastructure expenses 

W12. The imposed need for secure online quality control of the reclaimed water generates the need 
for installation of additional monitoring mechanisms that require expenses for procurement and 
trained stuff to operate them 

Competitiveness W13. High competitiveness for the water resources with other users other than agriculture (industry, 
households, nature…). Competitiveness with industry for the reuse of water (they need water the 
entire year + more capital for investments + less risks for food security or environmental contamination 
…) 

Energy costs W14. The dominant methodology chosen for the majority of the WWTPs is that of the extended 
aeration, a method that leads to significant electricity consumption. This inserts considerable added 
value to the output reclaimed water and sets serious cost issues both for the WTTP operators and the 
potent end users 

W15 Energy costs related to water transfer needs from output sites to the site of the irrigated farms  
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Technology Previous 
controversial 
experiences 

W21. The re-use of the output from “Sindos” WWTP for irrigation (about 2.5 million m3 / year)  has 
been stopped for the recent 5 years due to excess salinity of the treated water cause by the 
infiltration of sea water to the sewage network at the seafront line of the city  

W22 The huge number of “private” water drills at the farms that provide an irrational autonomy to 
the farmers for irrigation at will. 

Markets Competence W31 Very low competence at the plains surrounding the lakes at North of Thessaloniki for providing 
treated wastewater to the local farmers 

Market size W32 The market size for treated wastewater end users is quite large especially at the plains west of 
the city. The abundant surface water bodies of the area act as a barrier for the widening of the use of 
the reclaimed water 

Research and technology 
transfer 

Innovation programs W41 Weak linkage among research organizations and operators of the WWTPs  

W42. Low interest of the operators of the small size peripheral WWTPS for joining innovation programs 
when contribution of funds is required 

Buffering of water W43. Infrastructure needs to buffer water 

Water availability Water availability for 
treatment 

W51. The small sized WWTPs around the metropolis are usually understaffed and very often display 
poor results to the proper operation of the facilities. Very often the effluent lacks the quality criteria 
set by legislation making  unthinkable the idea of the re-use 

W52. In certain areas the construction of WWTPs is under planning or under implementation, and the 
prospect of the re-use of the effluent is not foreseen to the construction planning 

Water demand W53. Discontinuous demand from agriculture (only during period of droughts). 

Water quality Private standard W61. High uncertainty the water resource does fulfil the requirements of the private standards 

Variable quality of 
water resource 

W62. Small-scale WWTP deliver variable quality of effluent 

Food safety W63. Not suitable for food (unsafe) 

Governance Legislation W71. Uncertainty about future legislation concerning water reuse in agriculture. unclarity about 
implementation of reclaimed water in Manure decree (MAP) 
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Environmental aspects Ecology  W81. The use of the water resources generates negative impact on environment (ecology). The use of 
reclaimed water will reduce the discharges in rivers (affecting the ecology. Risk for soil contamination 
with heavy metals…. 

 

 

Opportunities 
General aspects Specific aspects GREECE: Thessaloniki Region 

Regulations European O11 European subsidies under Common Agriculture Policy that form a guaranteed economic base for 
farmers and is strongly influenced by agro-environmental actions.  

National O12 Non-severe restrictions for specific crops cultivated in Thessaloniki such as cotton or crops that 
normally undergo thermal treatment before human consumption (rice, sugar beet) 

O13 The National Strategy Frame, as it has been announced by the National Waters Committee, for 
confronting water resources limitations (scarcity, drought, etc.) foresees policies for developing 
alternative water resources such as re-use of treated waters 

Regional / Local O15 The in force revised Management Plan for Water District 10 predicts measures that refer to 
extensive water re-use to confront the challenges of water resources deficit 

O16 The major water resources manager of the area which is Thessaloniki Water Supply and 
Sewerage Company SA (EYATH S.A.) is already heavily involved in actions to further exploit the 
resources that it manages 

O17. The procedures for defining a specific Mussel Growth Area at the estuaries of the three rivers at 
west of Thessaloniki and the regulations at regional level for controlling the waters quality can lead to 
measures for enhancing the use or reclaimed water to relieve the pressures from using river flow 
quantities for irrigation 

O18. A future review of the action plan to restore Lake “Koronia” could predict measures for 
increasing the use of alternative water resources such as reclaimed water to relieve the pressures for 
surface and ground water abstractions in the area for irrigation use. 

Economic aspects Reclaimed water 
cost compared with 
freshwater 

O21 The reclaimed water cost is mainly depended by the quality limits set by legislation and the 
installed technologies at the WWTPs. It is paid by the wastewater producers (urban population) and 
thus the merging costs for its re-use in irrigation is that of infrastructure and energy for transfer. In 
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certain areas (east of Thessaloniki) where the irrigation water is pumped from significant depths the 
reclaimed water is more attractive due to lower cost 

Energy cost O22 Significant increase in energy costs generating serious limitations in the use of groundwater in 
some areas 

Social aspects Public awareness O31 Implementation of Information & training programmes for farmers on new methods and 
technologies that lead to better exploitation of the resources used in agriculture 

O32 Implementation of information & training programmes for WWTPs operators, farmers 
associations & Local Land Reclamation Agencies managers for the necessity to develop new 
alternative water supply sources in order to tackle drought phenomena 

Other aspects: 
Management 
Authorities of the 
Protected Areas 

O33 The Management Authorities of the Thessaloniki protected areas (National Parks, Nature 2000) 
are responsible for developing and implementing management plans that secure the best possible 
ecological status for the protected areas. The proper use of reclaimed water for irrigation represents 
a flexible tool for maintaining the water balance whilst satisfying the production requirements. 

Public opinion O34. Positive attitude of consumers 

Agriculture Water scarcity for 
agriculture 

O41 Necessity to develop new alternative sources of water due to water scarcity in agriculture 

O42. Possibility to exploit good quality treated wastewater from settlements in semi-arid & sloped 
areas 

O43 Mitigation of the effects of climate instability as factor in the reduction of rainfall and the 
necessity to secure irrigation in areas with high capital investment in intensive agriculture e.g. rice 
pads 

High value 
agriculture products 

O44 Some dynamic crops in the region of Thessaloniki like rice pads on the western plains & olive 
grows in the north-eastern slopes that face a future increase demand by the global markets probably 
will be able to afford high water prices. 

Nutrients O45 In some areas like the plains around the two lakes where the Nitrogen overload of the soil needs 
to be controlled the solution of regulating the nutrients via the irrigation bure-claimed water is 
appealing 

Technology External 
collaboration 

O51 The introduction of a cost-effective technology that secures the quality criteria set by legislation 
san accelerate the use of reclaimed water  

New and cheap 
technologies 

O52. Might enhance the cost-effectiveness and implementation 
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Markets Potential markets O61 Low introduction of the reclaimed water in some crops as olive grows and rice pads (agriculture 
products mend for consumption after processing)  

Research and technology 
transfer 

Technology transfer 
of knowledge 

O71. Implantation of irrigation advisory services in irrigation districts located in western Thessaloniki 
by the Local Institute of Water & Soil resources & Land Reclamation allowing the further expansion of 
irrigation areas with reclaimed water 

Water availability Groundwater O81 Thessaloniki faces already some serious limitations in groundwater supply especially in its 
Eastern part (river Antemountas Valley & “Kalamaria basin” due to overuse and salinity caused either 
by sea infiltration or ancient saline water underground cups  

Location of water 
availability 

O82. Both the 2 major installations of the Thessaloniki Water Supply & Sewerage Company S.A. are 
located close to irrigation water demanding areas. Also, The WWTP of Langadas Municipality is 
located to the centre of the north plains of the prefecture. 

Environmental Environmental 
limitations 

O91 Significant increase in water requirement for environmental uses in Eastern Thessaloniki 
(Kalamaria Basin) is a factor that will lead to lower availability of fresh water for agriculture 

Climate change O92. Increased drought occurrence will affect the urgency for alternative water sources 

Policy  Water priority plan O101. The priority plan might give the agricultural sector less access to 'classic water resources’. This 
will enhance the need for alternative water sources such as reclaimed water 

Political willingness O102. Willingness to implement 

O103. To have good agreements between farmers (and WWTP ) to distribute water 

 
 

Threats 
General aspects Specific aspects Your region 

Regulations European T11 More austere regulations of levels of E. coli for reclaimed water in crops meant for human 
consumption 

T12 Further restrictions in the use of reclaimed water in some European countries  

National T13 Adoption of more austere regulations of levels of E. coli for reclaimed water crops meant for 
human consumption 
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Regional / Local T14 The time-consuming legislation process at national level alongside with the cumbersome 
established reginal management system were the decentralized Region plans and the elected Region 
implements.  

T15 The regional adoption of more severe regulations of levels of E. coli for reclaimed water in crops 
meant for human consumption 

Economic aspects Reclaimed water 
cost 

T21 Systems with elevated costs will not be attainable for a the peripheral WWTPS and will face 
strong opposition for the large ones 

Other aspects: T22. Weak interest of farmers or WWT suppliers 

Social aspects Public acceptance T31. Uncertainty in the public acceptance of reclaimed water in the Thessaloniki area/region 

Social communities T32. In eastern Thessaloniki the dispersion and low size of the fields candidates to use reclaimed 
water 

Cooperation T33. Disagreement between various parties 

Food safety T35. Risks towards food safety 

Agriculture Agriculture of low-
input 

T33. Due to the low profitability, introduction of practices of agriculture of low-input reducing or 
eliminating irrigation 

Water requirements T34. Crop water requirements are higher than the available reclaimed water. The salinity levels of the 
wastewater of the metropolis (probably to sea infiltration) caused the drop of the use of the 
reclaimed water during the last 5 years 

Technology Success of other 
technologies 

T41 The use of heavy infrastructures of the past (small height damns to the riverbeds), provide a 
relative secure and cheap source of irrigation water.  

Other aspects T42. Uncertainty about effective treatment of emerging risk nanoparticles, antibiotics, … 

T43. The use of water in agriculture will need intensive treatments 

Markets Commercial conflicts T51 There is a growing tendency to the promoters of foods to use health associated concerns to 
promote product under the umbrella of “Pure and untreated straight from nature”. This provide a 
negative ground for promoting the idea of re-use of reclaimed water for foods production 

Water availability Water availability for 
treatment 

T61. In some areas around the metropolitan centre the construction of WWTP is under 
implementation or under schedule, thus there is low availability of water for treatment in numerous 
areas 
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Environmental aspects 
  

River flow T71 The “Mygdonia basin: with the two lakes has a more restrict legislation concerning the 
maintenance of the outflow from the lakes to the sea. The river “Richios” is in a protected area that 
gives priority to its flow against irrigation 

Other aspects: T72. Heavy metals, nanoparticles, plastics… 

Policy  Political willingness T81. No vision to implement this practice 
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As described above, the second questionnaire (included grouped SWOT categories) was sent to 
20 experts in reclaimed water sector during June 2019 for the evaluation of the relevance of the 
different aspects, classifying them from 1 (not relevant) to 5 (very relevant). The experts who 
answered the questionnaire belong to the following groups: Academics or researchers (10), 
large farmers (3), representatives of local authorities (3) and representatives of the private 
sector (4). Answers are described below: 

 

Strengths  

This category has been received the highest average score (3.6) by the group of experts. In 
particular, half of the grouped items are defined as “5-Very relevant” or “4-relevant” while the 
rest ones are received an average score equal or lower to 3. According to the experts’ point of 
view the among the most important strengths (score=5) are mentioned the 
“knowledge/technology” and the “water availability” following by (score=4) the “market 
demand” and “constant water quality”. On the other hand, as less important strengths (score=3) 
are characterized the “water quality”, the “land use” and finally (score=2) the “legislation” and 
the “price” (Fig. 4). 

 
Figure 4: Strengths relevance 

 

Weaknesses 

This category has been received the second highest average score (3.6) by the group of experts 
(same score as the threats). Among the most important and relevant weaknesses, the group of 
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experts have been identified (score=5) the “water demand” and the “legislation”. Following, as 
relevant (score=4) weaknesses have been mentioned the “private standards”, the “energy 
consumption” and the “buffering of water”. Finally, the rest grouped weaknesses “cost”, “food 
safety”, “ecology”, “competitiveness” and “variable quality of water” have not been rated as “5-
very relevant” or “4-relevant” ones (Fig. 5).  

 

Figure 5: Weaknesses relevance 

 

Opportunities  

This category was received the lowest average score (3.0) by the group of experts. According to 
the experts’ responses, only the “legislation” has been mentioned as “5-very relevant” 
opportunity. “Business model development”, “drought occurrence” and “new and cheap 
technologies” have been rated as “4-relevant” and all the rest opportunity elements have been 
rated with 3 or less weight. More specifically, the “set-up of water committees” and the 
“inventarisation (local) water needs” have been scaled in the middle order (3) while the “water 
priority plan”, the “market demand”, the “political willingness” and the “ASR” has been 
evaluated as “2-rather irrelevant” and finally only the “positive public opinion” has been 
evaluated as “1-not relevant” (Fig. 6). 
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Figure 6: Opportunities relevance 

 

Threats 

The category was the latest to be analysed and received the second highest average score (3.6) 
by the group of experts (same score as the weaknesses). Only one aspect, the “treatment 
identity”, received a score greater than 4. Four aspects received a score equal to 4 (“fragment 
approach on legal level”, “co-operation”, “technological inefficiency” and “negative public 
opinion”), three aspects received a scope equal to 3 (“market demand”, “competition industry” 
and “legislation”) while three aspects received score equal to 2 (“risks towards food safety”, 
“risks of contamination’ and “political willingness”) (Fig. 7). 
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Figure 7: Threats relevance 

 

PEST Analysis combined with SWOT 

PEST factors, referring to political (P), economic (E), social (S) and technological (T) 
determinants. PEST analysis complements the SWOT analysis by inserting each of the four 
components of SWOT analysis in the second dimension and generate a table with two 
classification factors. Some examples of this combined use are (Singh et al., 2018), (Ha and 
Coghill, 2008). 
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SWOT 
 PEST 

Strength 
(S) 

Weaknesses  
(W) 

Opportunities 
(O)  

Threats 
(T) 

Political aspect (P) • Public policy (e.g. License 
Scheme) 

• Cooperation between the 
public and private sectors 

• Slow licensing process  • Political willingness • Cyber terrorism  
• Security breach  

Economic aspect (E) • Economic policies (e.g. 
Circular economy) 

• Funds for to improve social 
and physical infrastructure 

• High productivity of water. 

• High cost WW 
• Unemployment 

• EU circular economy  • Contamination event trigger 
reaction against WW 

Social aspect 
(S) 

• Educational system (e.g. 
availability of labour) 

• Good vertebrate in rural areas 
urban-farmers 

•  farmers are older generation 
are computer illiterate 

• Environmental concerned 
society 

• 'Urban' society against 
irrigation (loving more ducks 
than farmers)  

Technological aspect 
(T) 

• Tech based farm sector 
Innovation 

• Some urban government are 
business unfriendly 

• … 

• Low cost technologies  • Technical problems will 
disrupt the entire networks 
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Discussion and conclusion  

According to the analysis, in the case of Thessaloniki, the positive SWOT aspects (Strengths and 
Opportunities) are more than the negative ones (Weaknesses and Threats). However, when 
grouping the SWOT elements and evaluating them, by a group of experts, we notice that both 
the weaknesses and the threats are significant and with high weights. On the other hand, the 
grouped strengths and opportunities have been received the highest and the lowest average 
scores respectively. More specifically: a) the most important categories of the “Strengths” are 
related to “Knowledge/Technology’ and “Enhances Water Availability”, b) the most important 
categories of the “Weaknesses” are related to “Water Demand” and “Legislation”, b) the most 
important categories of the “Opportunities” are also related to “Legislation” and finally d) the 
most important categories of the “Threats” are related to “Treatment Identity”.  
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REGION: Po Valley, ITALY 
Socio-economic characterization of the region 

The PO VALLEY is the largest and most important economic region in Italy. It is the centre of 
most Italian industry as well as Italy’s agricultural heartland.  Po River flows across seven regions, 
namely Piemonte, Valle d’Aosta, Liguria, Lombardia, Emilia Romagna, Veneto, Trentino Alto 
Adige. Together with its 141 tributaries, the Po catchment area stretches across 70,000 square 
km.  

The SWOT analysis concentrate on the main ones, where most of the plain are and the 
agricultural reuse potential is therefore higher. The area considered for the Italian pilot involves 
Piemonte, Lombardia, Emilia Romagna, Veneto and includes the large part of the most 
important towns, industrial and agricultural areas in Northern Italy. In the study area operate 
710 Waste Water Treatment Plants equipped with tertiary treatment technologies (ISTAT, 
2015).  Intensive farming, cattle and pug breeding are widely practised in this area.  

About  23 million people, a third of all Italian citizens, live in the Po Valley.  In the Po river basin 
are located ten cities with populations surpassing 100,000 units, as well as Turin and Milan which 
both overpass 1 million persons. In many areas, the population density (355 inhab. /km2) is 
almost double compared to the national average (203/km2).  

The Po valley draws the Italian economy with a GDP that reaches 738 billion euros, exceeding 
nations such as the Netherlands, Sweden or Poland. The fertility of the soil, the abundance of 
water, the ease of communication routes has favoured the development of economic activities. 
All branches of industry are widely represented; the major poles are the metropolitan areas of 
Milan and Turin, but along the whole extension of the two piedmont axes there are industrial 
centres, which are not lacking even in the intermediate areas, particularly in Veneto, where 
industrialization has spread so uniformly in the territory. The Po river basin today accounts for 
40 % of the nation’s gross domestic product but suffered serious environmental consequences 
through the poor water management, industrial and sewage pollution, and agricultural runoff.  

 

SWOT Analysis 

The Po river basin was not included in the previous SuWaNu project (2012). SuWaNu Europe 
SWOT departs from the SWOT developed in the former project and the present exercise adapts 
the different aspects identified in other regions in 2012 and reclassify them following the three 
categories explained above: market-related, product-related and social & governance.   

In the Italian pilot, the SWOT questionnaire applied for the most similar area, Spain, has been 
used as basis for the discussion and then adapted to the Po river basin conditions.  

This section makes a description of the main findings of the SWOT analysis done during the 
consultation process. The first step in this updating process was classifying the existing aspects 
in the new categories. Secondly, the SWOT was sent to different internal and external experts. 
The aim of this step is to be reconsidering the suitability of the aspect considered by the Spanish 
SWOT and identifying new aspects typical of the Po valley, not included in the previous SuWaNu 
project (2012). 

SWOT was discussed among Italian experts, whom comments has been utilised to modify the 
Spanish document. All the comments were discussed by the Italian partners and the different 
aspects considered. In the following pages, you could see the different aspects classified 
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following the classical SWOT schema: strengths and weaknesses (internal) and opportunities 
and threats (external).    

The evaluation of the relevance of each aspect was achieved with the use of a questionnaire. 
First of all, the different aspects were translated into Italian. Italian partners discussed the most 
relevant aspects to ask for and a questionnaire was developed using google forms. The Italian 
partners identified a list of actors pertaining to the categories Farmers, Farmer Ass., Water 
Utility, Consumers, R&D, Consultant.  The questionnaire of the Italian cluster is available in the 
following link: https://forms.gle/KzFTuXtmEfUCSbzi9.  The questionnaire final version was sent 
to the identified actors integrating the expert panel. We obtained 16 answers. 

To  evaluate the relevance of every aspect, they were classified from 1 (not relevant) to 7 (very 
relevant). The answers were later harmonised with the other SuWaNu partners questionnaires 
results, using a Linkert 5 ranking. The conversion from 1-7 to 1-5 has been done as follows: 
=If(Score<3,1,If(Score=3,2,If(Score=4,3,(If(Score=5,4,If(Score>5,5)))))). This conversion has 
increased the impact of the extreme categories 1 and 5, incorporating the very bad or good 
opinions in a more general not relevant or very relevant. 

Then the most relevant aspects of each category of the SWOT analysis were included in the 
following discussion. The key actors that answered the questionnaire belong to the following 
groups: farmers (8), members of NGOs (1), members of utilities (1), users associations (1), R&D 
knowledge providers (3) and agri-food/utilities consultancy firms (2).  

Following the answers received the most important aspects were identified. This allows Italian 
partners identified the aspects that need more attention in the regional strategy.       

https://forms.gle/KzFTuXtmEfUCSbzi9
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STRENGHT 

General Aspects Specific Aspects Po river region 

Market-related Economic aspects S11. Previous success stories successfully disseminated (EU level) show the positive economic impacts 

S12. Previous success stories -local pilots to assess the real scale of economic impacts 

Water availability S13. New technologies are needed to support water reuse 

Markets S14. Consumer/society perception of water reuse 

S15. Water reuse capability to innovate and create trust and new markets 

Product related Technical aspects S16. Water after the treatment is respectful of the environment 

S17. Water reuse as measure for CCH adaptation  

S18. Water regenerated for reuse in agriculture 

Technological transfer S19. Trust in available technologies for water reuse 

S20. Capability to create EU intersectoral technological cooperation 

S21. Adequate training of all the subject involved in the reuse activities 

Social & governance Social aspects S22. Effective communication  

S23. Effective and constructive dialog among EU stakeholders 

Regulators S24. Water quality standards defined by National legislation 

S25. Water quality standards defined by EU legislation 

Management S26. Availability of technologies allowing to reduce env. Impacts 

Environmental S27. Water regenerated for restoring riverine ecosystems 

S28. Water regenerated for preserving rural landscape 
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WEAKNESSES 

General Aspects Specific Aspects Po river region 

Market-related Economic aspects W11. Regenerated water price 

Water availability W12. Limited amount of regenerated water available 

Markets W13. Bad reputation of water reuse 

W14. Lack of trust & unavailability to trade  

W15. High competition on international market 

Product related Technical aspects W16. Energy use for water treatment 

W17. Need to pump, transport and storage 

W18. Need of new infrastructures 

W19. Actual limited availability is caused by non-adequate treatment level 

Technological transfer W20. Current laws effectiveness promoting water reuse in agriculture 

Social & governance Social aspects W21. The actual treatment level is sufficient for restore riverine ecosystems 

W22. Too little farmer size 

W23. Lack of environmental consciousness 

W24. Lack of willingness to undertake necessaries reforms 

Regulators W25. Current laws effectiveness to protect consumers 

W26. Current laws effectiveness to protect environment 
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OPPORTUNITIES  

General Aspects Specific Aspects Po river region 

Market-related Economic aspects O11. Incentives for extra treatments and distribution costs 

O12. Incentives for farmers 

O13. Circular Economy and Zero Waste policies 

O14. Higher water pricing of conventional water sources 

Water availability O15. Interconnection with water consuming sectors as i.e. tourism 

Markets O16. Italian law on water reuse generate consumer's trust 

O17. Increasing market share of organic food 

Product related Technical aspects O18. Water reuse limited to drought periods 

O19. Multifunctional or dedicated infrastructures 

O20. Relevant for organic agriculture 

O21. Relevant for industrial or non-food crops 

O22. Nutrient recovery from treated water 

Technological transfer O23. Concerns about alternative water sources uses 

O24. EU standards and regulation for water reuse 

O25. Existing water reuse for irrigation tradition 

O26. Farms are close to urban settlements 

Social & governance  Social aspects O27. Access to study on water reuse impact 

O28. Increasing concerns about water scarcity 

O29. Increasing CCH awareness 

Regulators O30. Stringent limits to surface water uptake permission 

O31. Development of new irrigation areas with mixed water sources, reuse compulsory 

O32. EU commitment to promote water reuse 
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Management O33. Cost sharing between farmers and treatment plants 

Environmental O34. Increasing salinity of groundwater and river deltas 

O35. Water reuse to sustain rivers Minimum Ecological Flow 

 

THREATS 
General Aspects Specific Aspects Po river region 

Market-related Economic aspects T11. Excessive regenerated water costs 

T12. Low agricultural products price 

Water availability T13. Priority given to reuse in industry or cities 

Markets T14. Rejection of regenerated water irrigated products 

T15. Water reuse utilised as barrier in commercial conflicts 

Product related Technical aspects T16. Regenerated water demand higher than production 

Technological transfer T17. Rigid regulation on water reuse standards 

Social & governance Social aspects T18. Lack of social acceptance in the Po valley 

Regulators - 

Management T19. Other alternative water sources preferred 

Environmental - 
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PEST Analysis combined with SWOT   

PEST/SWOT STRENGTH WEAKNESSES OPPORTUNITIES THREATS 

Political aspects (P) Effective intersectoral 
communication and 
constructive dialog among 
stakeholders will support 
better regulation at national 
and EU level. Decision and 
policy makers are already 
extending water reuse 
discussion outcomes to 
closely related sectors as, 
i.e., treated waste water 
disposal in surface natural 
and artificial water 
networks. 

Enforced laws are not 
creating the necessary 
confidence in 
consumers and citizens, 
thus negatively 
impacting on policy 
makers. To secure 
adequate protection of 
consumers and 
environment policy are 
pushed to ask for even 
more stringent safety 
thresholds, creating real 
stumbling block to 
water reuse, often not 
even justified by a risk 
assessment and 
analysis. The most 
evident impact of that is 
the lack of willingness to 
foster the reform 
process.   

Circular economy e zero 
waste targets can be reached 
with the contribution of 
positive impacts and 
externalities water reuse is 
expected to generate. 
The Italian law, although 
deemed too strict by all the 
operators, generate 
consumers’ trust and could 
facilitate interconnection 
between diverse sectors as 
tourism (water production 
higher in summer) and 
agriculture ( higher demand 
in the same period and 
strong local market, zero 
km). 
Current EU commitment to 
boost water reuse in Europe 
is a unique opportunity to 
take. 
The future governance of 
water abstraction will be 
influenced by the concrete 
opportunity to access 

Policy and decision makers want 
to keep themselves on the safe 
side, hence too rigid standards 
and regulation will be adopted 
to reduce responsibilities and 
calm down consumers fears. 
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alternative water sources. 
Policies supporting irrigated 
areas expansion, when at 
least part of the water comes 
from reuse are possible to be 
envisaged. 

Economic aspect (E) Success stories at EU and 
local level have shown the 
overall positive economic 
impact of water reuse. 
If well communicated and 
supported the water reuse 
can boost innovation in the 
irrigation sector, create new 
markets and trust among 
consumers. Reuse in 
agriculture is expected to 
support a smooth 
adaptation to climate 
change of the irrigated 
agriculture sector. This will 
avoid collapsing water 
demanding crops and the 
related agri-industrial 
production chain. 

More detailed economic 
analysis is needed to 
customize the right level 
of treatment according 
to the real risks of 
impacting on the food 
chain or the farming 
long term sustainability.  
The market acceptance 
of agricultural product 
still is matter of 
concerns among 
stakeholders, as well as 
the possible use of 
water quality and 
related standards as 
commercial barriers.  
Water produced for 
reuse purposes could 
have too high costs to 

Incentives, upon diverse 
funding schemas or forms, 
could be granted to support 
WWTP upgrade (extra 
treatments) , distribution 
networks and farmers. 
The water reuse must fulfil 
the requirements of organic 
food markets as well. 
Cost sharing among sectors 
(i.e. farmers and utilities) 
would make accessible more 
water resources for 
agriculture, as far the 
production costs increase is 
compensated by clear 
economic benefit.  
 

Regenerated water cost is likely 
to be too high for agricultural 
reuse, mainly considering 
agricultural products low price 
and price volatility on global 
markets. 
This difficult situation can 
instrumental to create 
commercial barrier through 
rejection of products irrigated 
with reused water. 
The increasing water demand 
from cities would divert 
regenerated water for reuse in 
urban areas.   
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Water reuse has recently 
proved its capability to 
create intersectoral 
technological cooperation, 
at least at EU level. 

be carried from both 
WWTP and farmers. 
This cost could also be 
charged on a limited 
regenerated water 
production, taking into 
account the actual 
situation and the 
widespread indirect 
reuse. 

Social aspect (S) Positive and valuable 
ecosystem services will stem 
from water reuse policies: 
the water produced for 
reuse purposes is respectful 
of the environment and 
useful to support adaptation 
to climate changes, i.e. 
supporting rivers’ ecological 
flows. The water produced 
for agricultural reuse can at 
same time help restoring 
riverine ecosystems and 
preserving rural landscapes. 
Adequate training of all the 
subjects directly or indirectly 
involved in the reused 
water/irrigation/food chain 
nexus will raise the 
consciousness of the positive 

Farms are in general too 
little to afford the 
necessary cropping 
systems changes water 
reuse imply. 
There is a generalized 
lack of environmental 
consciousness, fears of 
negative impacts on the 
food chain and on 
human health are 
prevailing. A not 
reasonable zero risks 
attitude undermine the 
willingness to reuse 
water. 

Existing water use tradition 
and experience can be 
utilized to create social 
acceptance. A non-limited 
access to studies on water 
use impact would facilitate 
better acceptance, besides 
the increasing concerns 
about water scarcity and 
awareness of climate 
change impacts. 
Ecosystems and areas 
menaced by increasing 
groundwater salinity and 
salt intrusion from sea flags 
would benefit of widespread 
water reuse, as well as 
rivers’ ecological flows. 

Lack of social acceptance and of 
good understanding of a 
complex matter as water reuse, 
are the main threat in the area. 
Relative water abundance wold 
push consumers to prefer 
foodstuffs produced with 
surface or ground water. 
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impacts face to low risks 
water reuse involves. 

Technological aspect (T) To support an effective and 
widespread water reuse new 
technologies are needed, 
hence stimulating the water 
sector to move toward a “fit 
for purpose” approach. 
Technologies would be 
developed in order to fulfil 
more “clients” 
requirements, thus designed 
to reduce overall 
environmental impacts. 
Effectiveness and robustness 
of treatments and 
technologies need to be 
proved and communicated 
in order to create the very 
needed trust in water reuse 
technologies. 

Important new 
infrastructures are 
needed to effectively 
implement direct water 
reuse.  
Water reuse imply extra 
energy costs, when a 
tertiary treatment is 
added at the end of the 
existing secondary. In 
the distribution phase is 
necessary to pump and 
store the water coming 
from a continuous 
production process but 
delivered for 
discontinuous uses. 
The actual quality level 
could be not sufficient 
or excessive for 

WWTP upgrade for safe 
water reuse need to be 
driven by fit of purposes 
criteria. The limited period 
of reuse, the existence of 
multifunctional 
infrastructures on the 
territory, the possibility to 
focus on industrial or non-
food crops, avoiding 
sensitive productions as 
certified organic ones (heavy 
metals and xenobiotic 
molecules residuals) are 
aspects to be carefully 
considered case by case.  
The distance from the 
WWTP and the agricultural 
areas pose technical 
problems, but considering 
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restoring riverine 
ecosystems, it’s really 
difficult to align 
agriculture and 
environment quality 
requirements. 

the relatively limited 
amount of water produced, 
reuse will be probably 
implemented mainly by 
peri-urban agriculture. 
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Discussion and conclusion  

The survey carried out in the Po valley clearly shows quite different attitude and understanding 
of the water reuse related SWOT. Therefore, we deemed difficult, and perhaps not useful, to 
analyse the results as the average, or even the median, of the categories of stakeholders 
involved.  

The evaluation criteria for the results obtained can’t be different than identify polarities, namely 
the aspects on which there is a clear strong convergence or divergence.  

We considered as “convergent” those aspects having all the stakeholder’s categories agreeing 
(range 4.5 to 5). These aspects are to be considered as policy priorities (no resistance red line) 
for the short/medium term actions plans. Those with the largest difference (= or >2) among at 
least two stakeholders’ group are the conflictual issues to be tackled urgently or to be put apart 
(stumbling blocks) when not possible to deal with effectively with the technologies or policy 
already available. 

 

STRENGHT 

Stakeholders involved in the expert panel found agreement on the need of training, promote 

environmental positive technologies, having a stakeholder’s dialogue at EU level, consumer 
perception, national and EU standards, environmentally safe. 

The wide gaps are on the trust in innovation, restore riverine ecosystems and support local 
agriculture, the latter of course with opposite magnitude particularly for “social” stakeholders, 
unwilling to let resources go mainly towards agriculture. 
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WEAKNESSES 

Agreement is found on water pricing, need to pump and store, and on promotion of water reuse 
, but at a lower score. 

Disagreement were mainly about limited availability, farm size and consumer protection. 

On many other crucial aspects there is a sufficiently common understanding about the potential 
negative impacts. Of relevance the use of energy and the need of infrastructures, bedside the 
bad reputation of water reuse. 

 

 

OPPORTUNITIES 
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Among the large list of opportunities agreement is found only on international management and 

EU regulation , infrastructures and water scarcity. 

There is a clear disagreement about cost sharing, limitation to industrial or non -food crops, new 
irrigated areas, alternative water sources, previous experiences and the impact of the organic 
food market. 

Overall, opportunities are perceived in a very different way, starting from quite far standpoints. 

The perception of opportunities is the very basis of motivations and willingness to undertake 
the necessary efforts and to cope with the unavoidable reforms, which seems not clearly 
expressed by the survey results.  

 

THREATS 

Concerning threats, there is a strong agreement about the lack of social acceptance and the 
rejection of products risk. 

The disagreement is on rigid regulation, low water production and excessive costs. 

The quite far position about water standards and regulations as well as cost depict the existing 
conflicts between productive technological sectors and “society” strongly influenced by 
environmental organisation communication and approach. The lack of objective and agreed risk 
analysis keep open the door to emotional or “political” choices on technical matters.  
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REGION: Alentejo 
Socio-economic characterization of the region 

Alentejo is a region of Southern Portugal that corresponds to one third of the territory of 
Portugal mainland with an area of 31,551.2 km² (33% of the Continent) and 760,098 inhabitants 
(7.4% of Portugal).  

It is characterised for having a low population density, but with high agricultural potential. The 
lack of water in this region has been one of the main constraints to its development, impeding 
the modernization of agriculture and sustainability in the public supply, although this situation 
has been improved and modified in the Alqueva region.  

In terms of GDP the region was ranked fourth compared to other regions of Portugal, with a 
value in 2013 at 11,275 million € (which included some municipalities of Ribatejo region) 
corresponding to 6.6% of national GDP. 

The climate in Alentejo region is identified as Csa according to the climatic classification of 
Köppen-Geiger, being characterized by mild temperatures with hot and dry summers; in the rest 
of the year a more humid climate predominates. The west coast of Alentejo is characterise for 
having a temperate climate with dry and mild summer. In a small region of the Lower Alentejo, 
in the district of Beja, there is Arid Climate - Type B, Subtype BS (steppe climate), BSk variety 
(medium latitude cold steppe climate). 

The Alentejo is one of the regions with the highest insolation in Europe, being able to reach 
3,200 h of sun per year and values of global solar radiation of 1,700 kWh/m2/year. 

The Alentejo region is characterized by large precipitation deficit and high intensity of irrigated 
agriculture. This is an area with high potential for promoting the production and the reuse of 
reclaimed water in agriculture. The lack of water is thus an opportunity to investigate and 
support more alternatives that, taking advantage of the available water resources, are 
sustainable from the economic, social and environmental point of view. 

 

SWOT Analysis 

SuWaNu Europe SWOT departs from the SWOT developed in SuWaNu (2012). The proposal for 
this project is adapting the different aspects identified in 2012 and reclassify them following the 
three categories explained above: market-related, product-related and social & governance.   

In the Portuguese region of Alentejo, the internal aspects (strengths and weaknesses) and 
external (opportunities and threats) were identified within the cluster. 

In the following pages, you could see the different aspects classified as internal (strengths and 
weaknesses) and external (opportunities and threats).    



Deliverable 2.1: Report on SWOT & PEST for implementation of reuse practices  

  Page 89 of 156 

 

The evaluation of the relevance of each aspect was achieved with the use of a questionnaire. 
First of all, the different aspects were translated into Portuguese. Portuguese partners discussed 
the most relevant aspects to ask for and with them, a questionnaire was developed using google 
forms.  

 

 

The questionnaire of the Portuguese cluster is available in the following link: 
https://forms.gle/kD2xR9U4C37q8ZtG9. The questionnaire was sent to twelve experts in the 
thematic of the project and six answers were obtained. 

With the answers the Portuguese partners were able to identify and classify the most important 
aspects, that are the most relevant in the definition of a regional strategy within the region of 
Alentejo. 

The next tables show the major results identified by the Portuguese stakeholders, first in the 
SWOT analyses and after in the PEST (Political, Economic, Social and Technological) analyses. 

The chapter of the discussion and conclusions synthesises the most relevant aspects obtained 
from the questionnaire and represented in graphics to better perceive the results. 

Figure 3 - Questionnaire form 

https://forms.gle/kD2xR9U4C37q8ZtG9
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STRENGHT 

General Aspects Specific Aspects Alentejo region 

Market-related Water availability S11. Guarantee of water supply availability in times of drought and in areas of water scarcity 

S12. Reduction of pressure on surface and groundwater resources. 

S13. Possibility of replacing surface or underground water with treated waste water, releasing the first for other 
uses 

Product related Technical aspects S14. Focus on the acquisition of new knowledge (workshops, training) 

S15. Nutrients contribution from treated wastewater to crops 

Technological 
transfer 

S16. European initiatives already finished or under way (acquisition of experience in the sector) 

Social & 
governance 

Social aspects S17. The perception that the use of treated wastewater is safe for food production and quality 

S18. Existence of information programs of project promoters, with the aim of improving public perception on the 
use of treated wastewater, with the support of public health authorities 

Regulators S19. Existence of national or European regulations establishing clear requirements on the quality of treated 
wastewater 

Management S20. Consideration of treated wastewater as an alternative resource for water in coastal areas 

S21. Use of treated wastewater in an integrated way with other water sources (surface, underground or 
desalinated) 

Environmental S22. Decrease of pollution load in water bodies 

S23. Consideration as good environmental practice the use of treated wastewater 

S24. Consideration of treated wastewater as a resource that contributes against climate change 
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WEAKNESSES 

General Aspects Specific Aspects Alentejo region 

Market-
related 

Economic aspects W11. High costs of production, distribution and operation 

W12. Weak financial sustainability (difficulty in determining the cost of reused water, high prices, transport 
and storage costs, etc.) 
W13. High investments in storage and treatment infrastructures 

W14. Energy consumption required to treat water 

W15. Pumping and transport of treated wastewater (WWTP) to its destination 

Water availability W16. Lack of guarantee of flows and volumes (about 7% of agricultural needs) 

W17. Distance between WW supply reclaimed facilities and farms 

Markets W18. Reduced number and small size of infrastructures 

W19. Existence of a negative attitude from the food distributors not to market products irrigated with treated 
wastewater 

Product 
related 

Technical aspects W20. Lack of dissemination of scientific and technological knowledge and of health and environmental 
impacts 
W21. Agronomic aspects (incompatibility with some crops) 

W22. Unawareness and misinformation in the use of these resources 

Social & 
governance 

Social aspects W23. Natural rejection of agricultural products 

W24. Food chain contamination 

W25. Exposure of farmers to health risks 

Regulators W26. Resistance in the licensing of water reuse projects (sanitary and environmental risks) 

Management W27. Need of seasonal storage of treated wastewater for seasonal use in agriculture 

Environmental W28. Soils and groundwater contamination 
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OPPORTUNITIES  
General Aspects Specific Aspects Alentejo region 

Market-related Economic aspects O11. Increasing the cost of other conventional water sources (e.g. groundwater) 

O12. The distribution of costs in the treatment of treated wastewater between irrigators and 
WWTP operators 

Water availability O13. Strengthening available water resources through an alternative water source 

O14. Restriction of water use resources for irrigation in times of scarcity 

O15. The possibility of carrying out an exchange of conventional irrigation concessions in 
exchange for treated wastewater 

Markets O16. Address wastewater reuse as an environmental service for agriculture 

O17. Increasing strategies for the promotion of unconventional water sources 

O18. Promoting the use of wastewater treated by the European Union 

Product related Technical aspects O19. Nutrients recovery present in treated wastewater 

O20. Implementation of new and improved treatment technologies 

O21. Use of treated wastewater for organic farming 

Technological 
transfer 

O22. Enable the expansion of some projects heavily dependent on water availability 

O23. Access to information and studies on treated wastewater in crops (ego RichWater) 

Social & 
governance  

Social aspects O24. Acceptance of farmers in the use of reclaimed WW for irrigation 

O25. Social concern about water scarcity and search for alternatives 

O26. Existence of touristic areas close to field crops 

O27. proximity of field crops to population centres 

Regulators O28. Possible positive influence of the national and European strategies "Zero Waste" and 
"Circular Economy" 

O29. Existence of standards for the use of treated wastewater in agriculture 
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Environmental O30. More awareness to climatic changes 

O31. Strengthening of available water resources through an alternative source of water 

 
TREAHTS 

General Aspects Specific Aspects Alentejo region 

Market-related Economic aspects T11. Non-competitive price compared to current water tariffs for irrigation 

T12. Lack of financial support 

T13. Cost of water treatment for agricultural use 

T14. Low profitability of many agricultural products for the use of treated wastewater 

Water availability T15. Possibility of greater demand than supply of treated wastewater 

Markets T16.Use of treated wastewater as an excuse in commercial disputes 

T17. Lack of acceptance of products irrigated with treated wastewater by distributors 

Product related Technical aspects T18. Food safety (requirement for regular analysis and monitoring, etc.) 

T19. Impact on soil productivity and crop yields and lack of knowledge 

Technological 
transfer 

T20. Lack of transport and storage infrastructures 

Social & governance Social aspects T21. Reluctance in public acceptance and lack of consumer confidence 

Regulators T22. Insufficiency and contradiction of the legislative and normative system 

T23. Lack of willingness to undertake the necessary water treatment reforms 

T24. Possible prioritization of cities or industries as an object of use of treated wastewater 

Management T25. Need to define a responsible entity / management model, and targets for water reuse 

T26. Lack of specific planning 

Environmental T27. Contamination of surface and groundwater 
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PEST Analysis combined with SWOT   

PEST/SWOT STRENGTH WEAKNESSES OPPORTUNITIES THREATS 

Political aspect (P) • Existence of national 
or European regulations 
establishing clear 
requirements on the quality of 
treated wastewater  

• Resistance in the 
licensing of water reuse 
projects (sanitary and 
environmental risks)  

• Possible positive 
influence of the national and 
European strategies "Zero 
Waste" and "Circular 
Economy" 

• Existence of standards 
for the use of treated 
wastewater in agriculture  

• Insufficiency and 
contradiction of the 
legislative and normative 
system 

• Lack of willingness 
to undertake the necessary 
water treatment reforms 

• Possible 
prioritization of cities or 
industries as an object of 
use of treated wastewater  

Economic aspect (E) 
 

• High costs of 
production, distribution 
and operation 

• Weak financial 
sustainability (difficulty in 
determining the cost of 
reused water, high prices, 
transport and storage 
costs, etc.) 

• High investments 
in storage and treatment 
infrastructures 

• Energy 
consumption required to 
treat water 

• Increasing the cost of 
other conventional water 
sources (e.g. groundwater) 

• The distribution of 
costs in the treatment of 
treated wastewater between 
irrigators and WWTP 
operators 

• Address wastewater 
reuse as an environmental 
service for agriculture 

• Increasing strategies 
for the promotion of 
unconventional water sources 

• Non-competitive 
price compared to current 
water tariffs for irrigation 

• Lack of financial 
support 

• Cost of water 
treatment for agricultural 
use 

• Low profitability of 
many agricultural products 
for the use of treated 
wastewater 

• Use of treated 
wastewater as an excuse in 
commercial disputes 
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• Pumping and 
transport of treated 
wastewater (WWTP) to its 
destination 

• Reduced number 
and small size of 
infrastructures 

• Existence of a 
negative attitude from the 
food distributors not to 
market products irrigated 
with treated wastewater  

• Promoting the use of 
wastewater treated by the 
European Union  

• Lack of acceptance 
of products irrigated with 
treated wastewater by 
distributors  

Social aspect (S) • The perception that 
the use of treated wastewater 
is safe for food production and 
quality 

• Existence of 
information programs of 
project promoters, with the 
aim of improving public 
perception on the use of 
treated wastewater, with the 
support of public health 
authorities  

• Natural rejection 
of agricultural products 

• Food chain 
contamination 

• Exposure of 
farmers to health risks  

• Acceptance of farmers 
in the use of reclaimed WW 
for irrigation 

• Social concern about 
water scarcity and search for 
alternatives 

• Existence of touristic 
areas close to field crops 

• Proximity of field 
crops to population centres  

• Reluctance in 
public acceptance and lack 
of consumer confidence  
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Technological aspect (T) • European initiatives 
already finished or under way 
(acquisition of experience in 
the sector) 

• Focus on the 
acquisition of new knowledge 
(workshops, training) 

• Nutrients contribution 
from treated wastewater to 
crops  

• Lack of 
dissemination of scientific 
and technological 
knowledge and of health 
and environmental 
impacts 

• Agronomic aspects 
(incompatibility with some 
crops) 

• Unawareness and 
misinformation in the use 
of these resources  

• Nutrients recovery 
present in treated wastewater 

• Implementation of 
new and improved treatment 
technologies 

• Use of treated 
wastewater for organic 
farming 

• Enable the expansion 
of some projects heavily 
dependent on water 
availability 

• Access to information 
and studies on treated 
wastewater in crops (e.g. 
RichWater)  

• Food safety 
(requirement for regular 
analysis and monitoring, 
etc.) 

• Impact on soil 
productivity and crop 
yields and lack of 
knowledge 

• Lack of transport 
and storage infrastructures  
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Discussion and conclusion  

The questionnaire sent to key actors in reclaimed water evaluated the relevance of the different 
aspects from 1 (not relevant) to 5 (very relevant). The following discussions include the most 
relevant aspects of every category of SWOT analysis. Analysing the averages of the answers, the 
most relevant aspects are considered strengths and opportunities, while the less relevant are 
the debilities and threats.  

The key actors that answered the questionnaire can be classified as researchers (4), members 
of NGOs (1), members of water firms (2).  

The SWOT analyses starts with the strengths, and all the items analysed received an average 
score over 4, with the exception of “Nutrient contribution” which refers to the nutrient 
contribution from treated wastewater to crops, and “Environmental practice”, which refers to 
the consideration of the reuse of reclaimed water as a good environmental practice. 

The most relevant aspects are the guarantee of water supply availability in times of drought and 
in areas of water scarcity, the reduction of pressure on surface and groundwater resources, the 
need to focus on the acquisition of new knowledge, the European initiatives already finished or 
under way (acquisition of experience in the sector), the existence of information programs of 
project promoters, with the aim of improving public perception on the use of treated 
wastewater, with the support of public health authorities and the decrease of pollution load in 
water bodies. 

 

Figure 4 – Strengths relevance 
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The second group of aspects analysed is the weaknesses. Experts identified as less relevant the 
aspects related to the need of high investments in storage and treatment infrastructures, the 
lack of guarantee of flows and volumes, the reduced number and small size of infrastructures, 
the natural rejection of agricultural products and the exposure of farmers to health risks.  
The most relevant aspects with the highest scores are the need for pumping and transport of 
treated wastewater to its destination, the lack of dissemination of scientific and technological 
knowledge and of health and environmental impacts, and the unawareness and misinformation 
in the use of these resources. 

 

Figure 5 – Weaknesses relevance 
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In the third group of aspects, the opportunities, the experts only score one item above 4 which 
referred to the strengthening available water resources through an alternative water source. 
And with the lowest scores in terms of relevance are the distribution of costs in the treatment 
of treated wastewater between irrigators and WWTP operators, the promotion of the use of 
wastewater treated by the European Union, the access to information and studies on treated 
wastewater in crops, the existence of touristic areas close to field crops, the proximity of field 
crops to population centres and in the environmental aspect the awareness to climatic changes. 

 

Figure 6 - Opportunities relevance 
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Finally, the category of threats aspects. In this category the experts considered the less relevant 
aspects the possibility of greater demand than supply of treated wastewater, the use of treated 
wastewater as an excuse in commercial disputes, the lack of willingness to undertake the 
necessary water treatment reforms and the possible prioritization of cities or industries as an 
object of use of treated wastewater. 

Whereas the most relevant aspects with the highest score where the non-competitive price 
compared to current water tariffs for irrigation, the cost of water treatment for agricultural use 
and the lack of transport and storage infrastructures. 

 

Figure 7 – Threats relevance 
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REGION: Andalusia (SPAIN) 
Socio-economic characterization of the region 

Andalusia is the most populated region in Spain and the second in terms of extension. More 
than eight million people live in Andalusia. The capital city is Seville and it is divided into eight 
provinces. The urban agglomeration around the top ten cities with more than 100,000 
inhabitants (the eight provincial capitals, plus Jerez de la Frontera and Algeciras) brings together 
more than 50% of the Andalusian population and an even greater proportion of employment 
and economic activity. 

Andalusia’s GDP is 155.213 million Euros, representing the third largest economy in Spain by 
volume of GDP although the 17th GDP per capita, in 2017 was 18,470€, compared to 25,900€of 
GDP per capita in Spain. The main sectors are services, followed by agriculture, construction, 
manufactured industry and logistics and communication.  

Andalusia’s climate is Mediterranean, characterised by dry and hot summers, warm winters and 
irregular rainfall. However, due to geographical factors, the region has some areas where the 
climate is diverse, you can find mountains, aridity areas or even Atlantic influenced climate 
areas. The water availability is also irregular, alternating droughts and rainy periods. For that 
reason, the water resources vary according to every year rainfall. Nowadays, 70% of water is 
taken from the surface, 28% is grounded and around 2% comes from alternative resources such 
as desalinate or reclaimed water. Alternative water resources are mainly desalinated water. 
There are four plants to desalinate water, three of them are situated in Almeria, the driest 
province of the region and one in Malaga.  

Reclaimed water is already allowed in Andalusia as irrigating source. The Spanish law, RD 
1620/2007 allows the use of reclaimed water for five main beneficial uses: 1) urban, 2) 
agricultural and landscape, 3) industrial, 4) recreational and 5) environmental. The 
RD 1620/2007 includes certain uses of reclaimed water that are not allowed because of the risks 
regarding public health and the environment 1) drinking water, 2) food industries, 3) hospitals 
supplies, 4) cooling in hospital facilities, 4) aquaculture of filtering seafood species, 5) bathing 
water, 6) water supply for cooling towers and evaporative condensers, 7) landscape fountains 
and ornamental lakes and 8) any other use that public health authorities may consider a source 
of public health risk. This prohibition contrast with the 695 treatment plants working in the 
region and another 27 under construction. These treatment plants benefit a population of 
7,118,859 people. This data also means that 12.40% of the population in Andalusia remain 
unserved of appropriate treatment of their wastewater 

With regards to the potential of reclaimed water reuse, Andalusia has (not for agriculture, with 
some exceptions) a higher average than Spain. With 27% of the more than 2,000 wastewater 
treatment plants (WWTP) in Spain, the country is technologically prepared to offer tertiary 
treatments that enable the reuse of reclaimed water and it is estimated that we already reuse 
more than 492 cubic hectometres per year, 10.43% of the treated wastewater. 90% of the total 
water reused is concentrated in the Valencian Community, Murcia, Andalusia, Canary Islands 
and the Balearic Islands and large cities such as Madrid or Barcelona. 

Moreover, the use of reclaimed water can benefit the agrobusiness sector which is the third 
most important sector in the Andalusian economy, behind services and construction. More 
information about these issues will be detailed bellow. 

 

SWOT Analysis 
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SuWaNu Europe’s SWOT departs from the SWOT analysis developed in the previous SuWaNu 
project (2012). The proposal for this project adapts the different aspects identified in 2012 and 
reclassifies them following the three categories explained in the first part of this document: 
market-related, product-related and social & governance.   

This section makes a description of the main findings of the SWOT. The first step in this updating 
process was to classify the existing aspects in the new categories and then the SWOT was sent 
to different experts. The aim of this step was to reconsider the suitability of the previous aspects 
and the identification of new ones. 

The SWOT was sent to three Spanish experts, who sent it back with their comments. All the 
comments were discussed by the Spanish 
partners considering aspect by aspect. The 
relevance of each aspect was determined 
by a questionnaire. To develop the 
questionnaire, we depart from the 
translation of SuWaNu (2012) aspects into 
Spanish and then the partners defined the 
most relevant ones and add new ones if 
they considered. Once the aspects were 
identified, a questionnaire was elaborated 
using google forms. This questionnaire was 
tested by two external experts and the 
consortium partners in order to produce 
the final version. Finally, the questionnaire 
was sent to a group of experts and 22 
answers were obtained. The questionnaire 
of the Spanish cluster is available in the 
following link: 
https://forms.gle/MTXkVzN76e771Fpm7. 

To  evaluate the relevance of every aspect, 
they were classified from 1 (not relevant) 
to 5 (very relevant). Then the most 
relevant aspects of each category of the 
SWOT analysis were included in the following discussion. The key actors that answered the 
questionnaire belong to the following groups: researchers (7), members of NGOs (5), members 
of utilities (4), users (2), public administration (2) and agri-food firm. Answers are described 
below: 

In the following pages, you will see the different aspects classified as internal (strengths and 
weaknesses) and external (opportunities and threats). The tables below show the classification 
of the different aspects identified by the Spanish experts, combining both the new elements and 
those selected in the former SuWaNu project 2012 . After the tables an analysis of the relevance 
of the main aspects is included. Finally, the main conclusions are presented based on the 
questionnaire’s results and graphs.  

 

Figure 8 - Questionnaire form 

https://forms.gle/MTXkVzN76e771Fpm7
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STRENGHT 

General Aspects Specific Aspects Andalusia region 

Market related  Economic aspects S11. The lowest cost of reclaimed water is reached by processes applied by local agents 
(0.05-0.015 €/m3), as compared to the cost of desalinated water (0.6-0.8 €/m3) 

S12. Access to renewable energy sources closely located to water reclamation facilities is 
a determining factor for the success of water reuse in agricultural irrigation 

S13. Reclaimed water is a non-conventional natural resource of great value for the circular 
economy 

Water availability S14. A high-quality reclaimed water can be produced using technologies accessible to 
local agents, as compared to more sophisticated technologies such as desalination 

S15. Water availability guaranteed even in drought periods  

S16. Water reclamation in coastal areas provides a net water contribution to water basins, 
by preventing the irrecoverable loss of fresh water discharged to the sea 

S17. Reclaimed water use mixed with other water resources (surface water, groundwater, 
etc) 

S18. Reclaimed water can be use as alternative resource of surface or ground water 

Markets S19. Water rights and management systems of potentially reusable water resources is 
mostly in the hands of local agents 

Product related Technical aspects S.20 New technologies for water reclamation are available for local reclaimed water uses 

S21. New technologies for water reclamation result in lower environmental impacts from 
local agents 

S22. Successful technological solutions are available for water reuse in agricultural and 
industrial uses 

S23. The water reuse sector offers innovative solutions, within a very dynamic sector 
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Technological 
transfer 

S24. Numerous research projects on water reuse, funded by the EU, offer a very 
favourable portfolio of available technologies for water reclamation 

S25. Adequate and effective information is available on the communication campaigns 
that have to be conducted by producers and users of reclaimed water 

S26. Technological collaboration among European actors is very favourable and effective 
strategy for promoting water reuse 

Social & 
governance 

Social aspects S27. Numerous success stories are available on local water reuse projects for agricultural 
irrigation 

S28. The quality and safety of food crops irrigated with reclaimed water has been 
scientifically documented by numerous international projects 

S29. Existence of projects that promotes a better perception of using reclaimed water 
with the support of the health systems authorities 

Regulators S30. National and European regulations are available to ensure the sanitary and 
environmental quality of reclaimed water for agricultural irrigation 

Management S31. Irrigating with reclaimed water is considered as an environmental practice 

S32. Reclaimed water offers a much higher reliability than conventional water sources, 
especially in coastal Mediterranean areas 

Environmental S33. Reclaimed water offers a more environmentally friendly water source alternative, 
capable of mitigating climate change effects, than other conventional or sophisticated 
water sources such as desalination 
S34. Reclaimed water provides a natural supply of nutrients (nitrogen and phosphorus), in a very 
similar way to fertirrigation. 
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WEAKNESSES 

General Aspects Specific Aspects Alentejo region 

Market related Economic aspects W11. Reclaimed water is too expensive for a significant part of the agricultural sector 

W12. Control of the energy costs involved in water reclamation is very difficult 

Water availability W13. The distance between the water reclamation facility (normally in an urban setting) 
and the irrigation areas requires pumping of reclaimed water 

W14. Reclaimed water is limited in numerous agricultural areas/zones 

W15. The quality of the wastewater treated effluents (inflows to the water reclamation 
facility) does not comply with applicable regulatory limits (46% in Andalusia) 

Markets W16. Local and regional water users show strong competition for water resources 

W17. Irrigation Districts are small, made up of a limited number of users 

W18. Wholesalers and vendors of agricultural food crops have a very limited knowledge 
about the implications and public health safety of using reclaimed water for irrigation 

Product related Technical aspects W19. Wastewater treatment plants are very limited in certain geographical areas 

W20. Reclaimed water needs to be collected for seasonal irrigation 

Technological 
transfer 

W21. Agricultural irrigation with reclaimed water is a small activity sector, unable to feel 
motivated for participating in large innovation projects 

Social & 
governance 

Social aspects W22. Certain populations groups have a very negative perception of the use of reclaimed 
water, especially for agricultural irrigation 

Regulators W23. The limited information offered to the public about the protection offered by 
national regulations (RD 1620/2007) and European Regulations (in approval process) has 
raised an unjustified uncertainty about the practice of irrigating with reclaimed water 
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OPPORTUNITIES  
General Aspects Specific Aspects Alentejo region 

Market related Economic aspects O11. Increase of energy cost results in a reduction of the cost differences between reclaimed 
water and other water supply alternatives  

O12. Water reuse can be promoted by implementing economic compensations to farmers 
through exchanges between irrigation water rights and water uptakes for urban water 
supplies 

O13. The cost of reclaimed water can be jointly covered by water reclamation agencies and 
agricultural irrigation users 

O14. The cost of water reclamation may be lower than water abstraction from other natural 
water sources, such as groundwater. 

Water availability O15. Limitations in surface water supplies for agricultural irrigation (4,500 m3/ha-year) can 
be compensated by using reclaimed water flows 

O16. Increased urban water abstractions during drought periods may limit the availability of 
water for irrigation 

O17. Higher water consumption in tourist areas during the peak season may limit the 
availability of water for agricultural irrigation 

O18. The considerable wastewater flows available in Spain (68%) for treatment and 
subsequent reclamation provide an important and additional source of water supply 

O19. Increasing restrictions on water supply for agricultural irrigation will raise the demand 
for alternative water sources such as reclaimed water  

O20. How possible do you consider the possibility to reuse the 50% of water in agriculture 

Markets O21. The use of reclaimed water is a potential favourable feature of organic farming 
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O22. Reclaimed water has a great potential for the cultivation of olive groves, whose surface 
area accounts to 50 % of the Andalusian agricultural land 

Product related Technical aspects O23. Reclaimed water cost is significantly lower than that of non-conventional alternatives 
such as desalinated water  

Technological 
transfer 

O24. Water reuse projects will promote the development of new consulting services in a 
good number of agricultural irrigation areas of Spain  

O25. Successful projects developed in other countries (e.g. Cyprus and Israel) can help in 
promoting and developing new irrigation projects using reclaimed water  

O26. Numerous Andalusian projects on irrigation of golf courses with reclaimed water are 
emblematic and successful examples of water reuse 

O27. Successful studies are available on the positive effects of reclaimed water on cultivation 
of food crops, such as the Rich Water Project 

Social & 
governance  

Social aspects O28. There is growing social concern about the effects of future water droughts and scarcity 
episodes, associated to the weather irregularity resulting from climate change 

O29. Social concern for future water resources is promoting the development of alternative 
sources of water, such as reclaimed water 

O30. The growing interest in the "Zero Waste" option within the circular and green economy 
is stimulating the consideration of alternative water sources into the political debate 

O31. There is a growing social awareness of the need to seek alternative sources of water in 
view of the irregular rainfall associated to climate change. 

Regulators O32. The new European regulation offers clear rules for irrigating with reclaimed water, on a 
European context, bringing security to growers and consumers 

O33. The EU is definitely interested in promoting the use of reclaimed water (Directive 
91/271/ECC, art. 12, and new Regulation on irrigation with reclaimed water) 

O34.  Restrictions currently applied to surface areas for specific crops (e.g. olive tree, 50 % 
Andalusian land) need to be taken into account 
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O35. The RD 1620/2007 offers assurance to farmers and consumers on the potential public 
health impacts associated to the consumption of food crops irrigated with reclaimed water 

O36. Possibility to exchange fresh water license for reclaimed water ones 

Management O37. A considerable agricultural tradition is available on how to manage and use reclaimed 
water for agricultural irrigation 

O38. Limited consideration has been given to the benefits of using reclaimed water for the 
promotion and development of organic agricultural production 

Environmental O39. Water reuse helps to develop and promote alternative water supply sources for 
agriculture 

O40. The use of reclaimed water can significantly help in mitigating over-exploitation of 
aquifers  

O41. New alternative sources of water have to be developed to mitigate the scarcity and 
irregularity affecting water supplies for agricultural irrigation 

O42. Reclaimed water offers an effective solution for mitigating latent effects of climate 
change 

O43. Reclaimed water offers a favourable option to counteract increased salinity of 
groundwater 

O44. The proximity of agricultural areas to population centres (source of reclaimed water) 
considerably helps in promoting irrigation with reclaimed water 

O45. Reclaimed water helps in recovering degraded ecosystems by eliminating 
corresponding excessive surface water abstractions 

O46. Nutrients in reclaimed water help in reducing the application of synthetic fertilizers 
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TREAHTS 
General Aspects Specific Aspects Alentejo Region 

Market related Economic aspects T11. Irrigation systems have an excessive cost for a significant part of the Spanish 
agricultural sector 

T12. The low value of agricultural products in certain areas prevents the use of reclaimed 
water 

Water availability T13. Water flows required for irrigation exceed reclaimed water flows 

Markets T14. Wholesalers of food crops reject agricultural products irrigated with reclaimed water 

T15. The use of reclaimed water can be an excuse for unfair trading of agricultural food 
crops 

Product related Technical aspects T16. Irrigation with reclaimed water lacks public acceptance in Andalusia 

T17. Successful experiences are available on the use of alternative sources of water that 
are cheaper than the use of reclaimed water 

Social & 
governance  

Social aspects T18. Users of reclaimed water and consumers of agricultural products lack sound and 
clear information on the quality of food crops irrigated by reclaimed water 

Regulators T19. There is a clear need for regulations clearly endorsed by public health authorities 
concerning irrigation of agricultural products with reclaimed water 

T20. Excessive administration needed for irrigating with reclaimed water 

Management T21. There is a significant dispersion or lack of agricultural projects available for 
implementing irrigation with reclaimed water 

Environmental T22. Urban and industrial uses will become priorities for allocating available supplies of 
reclaimed water 

T23. Lack of political goodwill to make reforms to promote reclaim water 
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Strengths  

Most of the items are defined as ‘5-Very relevant’ with the exception of “Water nutrients receiving  an 
average score over 4. The most relevant aspects identified are the possible use of reclaimed water as 
an alternative resource in drought periods -being the most relevant of them-, the support of the EU 
legislation about the use of reclaimed water for irrigation and the existence of a good perception about 
the quality and security of using reclaimed water.  

 

Figure 9 – Strengths relevance 
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Weaknesses 

Experts did not identify as many aspects for these groups as they did for the other categories. However, 
is interesting how the most important aspects included in this group were related to the lack of interest 
within the food distribution actors. Similarly, to what happened with the strengths, a social aspect is 
considered an important weakness, the perception or the lack of interest. The cost of using reclaimed 
water and the deficient situation of wastewater treatment plants is also the most relevant weaknesses 
identified. 

Figure 10 – Weaknesses relevance 
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Opportunities  

This group has more numerous items and appears as the second most relevant aggregated in the 
average evaluation. This can reflect the potential use of reclaimed water in agriculture. The most 
important opportunity for reclaimed water is the existence of a European regulation that offers clear 
rules for irrigating with reclaimed water because could bring security to growers and consumers. Once 
again, one of the most important aspects identified was social, this time, the concern regarding water 
scarcity in the second opportunity most relevant. Other aspects, such as  the limits to use surface water 
for irrigation, the existence of more drought periods and the existence of reclaimed water quality 
standards received special attention by the key actors.  
 

Figure 11 - Opportunities relevance 
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Threats  

Threats received the lowest average score by the key actors. Only three aspects received a score 
greater than four (4.0). The most important threats were related to one of the most important 
weaknesses, the lack of acceptance of products irrigated with reclaimed water by distribution actors 
and the social aspect understood as the lack of public support to these products. Lastly, another 
relevant element was the ‘excessive administration’.  

 

Figure 12 – Threats relevance 
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PEST Analysis combined with SWOT   

Andalusia 
PEST/SWOT STRENGTH WEAKNESSES OPPORTUNITIES THREATS 

Political aspect (P) -Water rights and management 
systems of potentially reusable 
water resources are mostly in 
the hands of local agents 
 
-National and European 
regulations are available to 
ensure the sanitary and 
environmental quality of 
reclaimed water for agricultural 
irrigation 
 
-Existence of projects that 
promotes a better perception of 
using reclaimed water with the 
support of the health systems 
authorities 

-The limited information 
offered to the public about 
the protection offered by 
national regulations (RD 
1620/2007) and European 
Regulations (in approval 
process) has raised an 
unjustified uncertainty 
about the practice of 
irrigating with reclaimed 
water 

-Water reuse can be promoted 
by implementing economic 
compensations to farmers 
through exchanges between 
irrigation water rights and water 
uptakes for urban water 
supplies  
 
-Limitations in surface water 
supplies for agricultural 
irrigation (4,500 m3/ha-year) 
can be compensated by using 
reclaimed water flows 
 
-Increasing restrictions on water 
supply for agricultural irrigation 
will raise the demand for 
alternative water sources such 
as reclaimed water 
 
-The growing interest in the 
"Zero Waste" option within the 
circular and green economy is 
stimulating the consideration of 
alternative water sources into 
the political debate 
 
-The new European regulation 
offers clear rules for irrigating 

There is a clear need for 
regulations clearly endorsed 
by public health authorities 
concerning irrigation of 
agricultural products with 
reclaimed water 
 
-Urban and industrial uses 
will become priorities for 
allocating available supplies 
of reclaimed water  
 
-Lack of political goodwill to 
make reforms to promote 
reclaim water 
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with reclaimed water, on a 
European context, bringing 
security to growers and 
consumers 
 
-The EU is definitely interested 
in promoting the use of 
reclaimed water (Directive 
91/271/ECC, art. 12, and new 
Regulation on irrigation with 
reclaimed water) 
 
-Restrictions currently applied 
to surface areas for specific 
crops (e.g. olive tree, 50 % 
Andalusian land) need to be 
considered  
 
-The RD 1620/2007 offers 
assurance to farmers and 
consumers on the potential 
public health impacts associated 
with the consumption of food 
crops irrigated with reclaimed 
water  
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Economic aspect (E) The lowest cost of reclaimed 
water is reached by processes 
applied by local agents (0.05-
0.015 €/m3), as compared to the 
cost of desalinated water (0.6-
0.8 €/m3) 
 
-Access to renewable energy 
sources closely located to water 
reclamation facilities is a 
determining factor for the 
success of water reuse in 
agricultural irrigation 

Local and regional water 
users show strong 
competition for water 
resources 
 
-Agricultural irrigation with 
reclaimed water is a small 
activity sector, unable to 
feel motivated for 
participating in large 
innovation projects 

-Increase of energy cost results 
in a reduction of the cost 
differences between reclaimed 
water and other water supply 
alternatives 
 
-The cost of reclaimed water can 
be jointly covered by water 
reclamation agencies and 
agricultural irrigation users 
 
-The cost of water reclamation 
may be lower than water 
abstraction from other natural 
water sources, such as 
groundwater.  
 
-Higher water consumption in 
tourist areas during the peak 
season may limit the availability 
of water for agricultural 
irrigation  
 
-Reclaimed water cost is 
significantly lower than that of 
non-conventional alternatives 
such as desalinated water   
 
-The proximity of agricultural 
areas to population centres 
(source of reclaimed water) 
considerably helps in promoting 
irrigation with reclaimed water  

Irrigation systems have an 
excessive cost for a 
significant part of the 
Spanish agricultural sector  
 
-The low value of 
agricultural products in 
certain areas prevents the 
use of reclaimed water 
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Social aspect (S) -Water reclamation in coastal 
areas provides a net water 
contribution to water basins, by 
preventing the irrecoverable 
loss of fresh water discharged to 
the sea  
 
-Adequate and effective 
information is available on the 
communication campaigns that 
have to be conducted by 
producers and users of 
reclaimed water  
 
-Numerous success stories are 
available on local water reuse 
projects for agricultural 
irrigation  
 
-The quality and safety of food 
crops irrigated with reclaimed 
water has been scientifically 
documented by numerous 
international projects  
 
-Water reuse for agricultural 
irrigation has reached a very 
favourable performance record 
in various Mediterranean areas 
where agriculture has a long 
tradition 
 
-Reclaimed water offers a more 
environmentally friendly water 
source alternative, capable of 

-Irrigation Districts are 
small, made up of a limited 
number of users 
 
-Wholesalers and vendors 
of agricultural food crops 
have very limited 
knowledge about the 
implications and public 
health safety of using 
reclaimed water for 
irrigation  
 
-Certain populations groups 
have a very negative 
perception of the use of 
reclaimed water, especially 
for agricultural irrigation   

-The use of reclaimed water is a 
potential favourable feature of 
organic farming 
 
-Reclaimed water has a great 
potential for the cultivation of 
olive groves, whose surface area 
accounts to 50 % of the 
Andalusian agricultural land 
 
- There is growing social concern 
about the effects of future 
water droughts and scarcity 
episodes, associated with the 
weather irregularity resulting 
from climate change 
 
-Social concern for future water 
resources is promoting the 
development of alternative 
sources of water, such as 
reclaimed water 
 
-There is a growing social 
awareness of the need to seek 
alternative sources of water in 
view of the irregular rainfall 
associated with climate change.  
 
-A considerable agricultural 
tradition is available on how to 
manage and use reclaimed 
water for agricultural irrigation 
// Limited consideration has 
been given to the benefits of 

-Wholesalers of food crops 
reject agricultural products 
irrigated with reclaimed 
water 
 
-The use of reclaimed water 
can be an excuse for unfair 
trading of agricultural food 
crops  
 
-Irrigation with reclaimed 
water lacks public 
acceptance in Andalusia  
 
-Users of reclaimed water 
and consumers of 
agricultural products lack 
sound and clear information 
on the quality of food crops 
irrigated by reclaimed water 
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mitigating climate change 
effects, than other conventional 
or sophisticated water sources 
such as desalination 
 
-Water availability guaranteed 
even in drought periods 

using reclaimed water for the 
promotion and development of 
organic agricultural production 
 
-Water reuse helps to develop 
and promote alternative water 
supply sources for agriculture 

Technological aspect (T) -Reclaimed water is a non-
conventional natural resource of 
great value for the circular 
economy  
 
-High quality reclaimed water 
can be produced using 
technologies accessible to local 
agents, as compared to more 
sophisticated technologies such 
as desalination  
 
-New technologies for water 
reclamation are available for 
local reclaimed water uses  
 
-New technologies for water 
reclamation result in lower 
environmental impacts from 
local agents  
 
-Successful technological 
solutions are available for water 

-Wastewater treatment 
plants are very limited in 
certain geographical areas  

Increased urban water 
abstractions during drought 
periods may limit the availability 
of water for irrigation  
 
-The considerable wastewater 
flows available in Spain (68%) 
for treatment and subsequent 
reclamation provides an 
important and additional source 
of water supply  
 
-Reclaimed water provides a 
natural supply of nutrients 
(nitrogen and phosphorus), in a 
very similar way to fertirrigation 
 
-Water reuse projects will 
promote the development of 
new consulting services in a 
good number of agricultural 
irrigation areas of Spain 
 

 Water flows required for 
irrigation exceed reclaimed 
water flows  
 
-Successful experiences are 
available on the use of 
alternative sources of water 
that are cheaper than the 
use of reclaimed water  
 
-There is a significant 
dispersion or lack of 
agricultural projects 
available for implementing 
irrigation with reclaimed 
water   
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reuse in agricultural and 
industrial uses  
 
-The water reuse sector offers 
innovative solutions, within a 
very dynamic sector  
 
-Numerous research projects on 
water reuse, funded by the EU, 
offer a very favourable portfolio 
of available technologies for 
water reclamation  
 
-Reclaimed water offers much 
higher reliability than 
conventional water sources, 
especially in coastal 
Mediterranean areas 
 
-Nutrients included in the 
reclaimed water are rich for the 
crops irrigated 
 
- Reclaimed water use mixed 
with other water resources 
(surface water, groundwater, 
etc) 
 
-Reclaimed water can be use as 
alternative resource of surface 
or ground water 

-Successful projects developed 
in other countries (e.g. Cyprus 
and Israel) can help in 
promoting and developing new 
irrigation projects using 
reclaimed water   
 
-Numerous Andalusian projects 
on irrigation of golf courses with 
reclaimed water are emblematic 
and successful examples of 
water reuse  
 
-Successful studies are available 
on the positive effects of 
reclaimed water on the 
cultivation of food crops, such 
as the Rich Water Project  
 
-The use of reclaimed water can 
significantly help in mitigating 
over-exploitation of aquifers   
 
-New alternative sources of 
water have to be developed to 
mitigate the scarcity and 
irregularity affecting water 
supplies for agricultural 
irrigation  
 
-Reclaimed water offers an 
effective solution for mitigating 
latent effects of climate change  
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-Reclaimed water offers a 
favourable option to counteract 
increased salinity of 
groundwater  
 
-Reclaimed water helps in 
recovering degraded 
ecosystems by eliminating 
corresponding excessive surface 
water abstractions  
 
-Nutrients in reclaimed water 
help in reducing the application 
of synthetic fertilizers 
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The combination of SWOT and PEST analysis can be supported with the following table, that 
shows the main elements according to their relevance. In the case of strengths, water supply 
reliability is the most important, followed by legislation and quality perception. Within the 
opportunities, legislation, water scarcity concerns and surface water limitations are the most 
relevant aspects. In the negative side, the reclaimed water cost, the lack of interest within the 
food chain actors and the deficient situation of the WWTP are the biggest weaknesses identified. 
Finally, the most important threats are the lack of acceptance of products irrigated with 
reclaimed water by both food chains and public in general, and the excessive administration.  

We can identify three main groups of aspects, those connected to water scarcity; secondly, the 
public’s and food chain actors’ perception and lastly, administration, legislation or regulations 
issues. Therefore, the regional strategy should pay special attention to this three groups.  

Strengths Opportunities Weaknesses Threats 

Increasing supply 
reliability  (4.7) 

Legislation  (4.6) Water cost  (4.0) 
Food chain lack 
of acceptance  
(4.2) 

Legislation   (4.6) 
Water scarcity 
awareness  (4.5) 

Food chain lack of 
interest   (4.2) 

Lack of public 
support  (4.0) 

Perceived quality  
(4.5) 

Constraints to surface 
water use  (4.2) 

Deficient WWTP 
number and treatment   
(4.0) 

Excessive 
administration  
(4.0) 

Mix of resources  
(4.5) 

Droughts periods  (4.2) 
Reclaimed water 
distribution from 
WWTP  (3.9) 

Reclaimed 
water cost  (3.9) 

Previous experiences  
(4.4) 

Reclaimed water 
standards  (4.2) 

Reclaimed water 
storage  (3.6) 

Crops low 
profitability 
(3.9) 

Climate change 
adaptation  (4.3) 

Groundwater salt level 
increase  (4.2) 

High energy 
consumption (3.5) 

Lack of political 
goodwill  (3.9) 

 

The PEST analysis results are in line with those of the SWOT where social aspects received an 
upper-level relevance. Therefore, reinforces the importance of social awareness and approval 
about the quality and security of products irrigated with reclaimed water. All the key actors, 
with no relevant differentiation between sectors, agreed about this issue and expressed the 
importance that should receive in the regional strategy. Thus, this strategy must develop 
awareness and information campaigns about the  use of reclaimed water in agriculture and the 
quality assurance schemes for the products irrigated with it Moreover, the campaigns could 
highlight the importance of reclaimed water in the fight against climate change and the 
development of a more sustainable agricultural sector, adequate to the circular economy 
paradigm.  

Water scarcity and excessive administration are also aspects with special relevance for the key 
actors. The water scarcity, the greater perception about climate change effects, and the 
research of sustainable alternatives could encourage reforms to support the use of reclaimed 
water in agriculture. The regional strategy can play a key role in reducing excessive 
administration, facilitating the use of reclaimed water with initiatives like economic 
compensation to farmers.  
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Discussion and conclusion  

The SWOT analysis combined with PEST shows the perception of the use of reclaimed water by 
several experts and stakeholders. Various issues are remarked by the analysis, firstly legislation 
is perceived as a strength (existing) and an opportunity (future legislation) and the awareness 
of increasing resource scarcity is also classified as a strength and an opportunity.  On the other 
hand, the food distribution system is seen as a weakness (chain lack of interest) and the as a 
threat (no acceptance) followed by the high cost (weakness) and the excessive administration 
and lack of public support is seen as a threat. 

The SWOT analysis serves as a first stage in the analysis of barriers to the diffusion for reclaimed 
water use and indicates the main issues where future research should be focused on. For that 
reason, there are three main areas that received special attention from the key stakeholders:  

 

• Water availability – The freshwater available, the increasing number of drought periods 
or troubles that can be founded out in tourist areas are identified as the most relevant 
aspects in relation to the reclaimed water use for agriculture in Andalusia.  

• Social and food chain perception – According to the key actors asked, the water quality 
perception by the society and food chain actors are also a milestone.  

• High administration - The third main aspect identified by the key actors is the excessive 
administration that exists in Andalusia. Process become depth and endless.  



Page 123 of 156 

5 Regional and SWOT dimensions analysis  

To draw general conclusions, we need to define a common classification of items by all regions. 
A two steps analysis is conducted. Firstly, the most relevant aspects among the regions are 
identified. Secondly, following the categories classification proposed in this report, the different 
SWOT dimensions are compared in relation with the region they belong to.  

Regional analysis 

The approach has been to focus in the most common strengths, weaknesses, opportunities and 
threats to analyse the relevance given by each country key actors. To simplify the understanding, 
we name the different categories as follow:  

Category Ind.  

Market-related MR 
 

Economic Aspects MR1 
 

Water Availabiltiy MR2 
 

Market MR3 

Product-related PR 
 

Technical aspects  PR1 
 

Technological aspects PR2 

Social & Governance  SG 
 

Social aspects  SG1 
 

Regulators SG2 
 

Management SG3 
 

Environmental SG4 

 

In the following lines we will discuss the most relevant aspects identified in each region. Firstly, 
we will analyse the aspects with a higher relevance in each of the SWOT dimensions: strengths, 
weaknesses, opportunities and threats. This will allow us to conclude the similarities and 
differences between each region.  

Strengths 

The tables 1.1 to 1.3 show the most common strengths of each region. The most relevant 
strengths are related with the ‘Water availability’, and technical aspects, on the contrary, 
economic, market, social aspects or management are less relevant.  

According results, the most relevant strength are: 

• Market related in Belgium 

• Product related in Greece 

• Social aspects in Italy  

It should be noted that scores are different with maximum values for Greek and Italian 
stakeholders scored the strength as very important (5 out 5), the most relevant strength in 
France received just a 3.5 as maximum value. The rest of the countries are around the average 
of 4.4.  
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Table 1.1 - Strengths 
 

Belgium 
  

Bulgaria 
  

France  
  

1 No on-farm buffering needed 
(compared to water basins for 
rainwater).  

MR2 4.5 A very good strategic, geographical 
and economic situation of the region 

MR2 5 Strict regulation standards and efficient 
disinfection technologies to reach low 
sanitary risk 

PR2 3.5 

2 The knowledge and technology for 
further treatment of this water source 
to reach the set quality parameters is 
available.  

PR1 4.5 Positive effects of the Maritsa River 
on the development of agricultural 
sector in Plovdiv region... 

SG4 5 Farmers who need water have a quite 
high trust in water reuse as long as legal 
standards are respected (and if 
reclaimed water price is affordable) - 
Territory managers (e.g. City council: 
WWTP owners) are quite aware and 
open to water reuse potential 

SG1 3 

3 Even in periods of droughts, there is a 
supply of treated wastewater.  

MR2 4.4 European water and wastewater 
Directives, fully transposed in the 
national legislation. 

SG2 4 Sometimes less environmental impact 
of the water reuse chain than other 
alternative water supply chains for 
farmers (carbon footprint, increase of 
the quality of the environment…) 

 SG4 2.5 

4 The water quality of effluent water of 
large-scale WWTP stays constant 
(predictable). 

MR2 4.1 Successful support of state program 
“Irrigation” by MAFF aimed to create 
conditions for sustainable, 
competitive, and environmentally 
friendly farming by rehabilitating, 
expanding, and modernizing 
irrigation infrastructure. 

PR1 4 Occitanie is the 2nd biggest agricultural 
region in France with high water 
demand 

MR3 2 

5 By reusing water, it reduces pressure 
on groundwater and surface water 
resources in the region.  

MR2 4.0 S13. Regular financial support by 
Bulgarian government for 
implementation of new technologies 
in water sector. 

PR1 4 French companies are among world 
leader firms on water management, 
treatment, water management, 
metrology and irrigation - Most of the 
technologies are efficient and reliable 

PR1 2 
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Table 1.2 - Strengths 

Germany 
  

Greece 
  

Italy 
  

Self-financing business model of AV-BS 
due to wastewater fees paid by 
customers 

MR1 5 The Thessaloniki Water Supply & Sewerage 
Company S.A. in joint action with the 
department of water resources and land 
reclamation institute of the National 
Agricultural Research Foundation 
(N.Ag.Re.F.). have accumulated considerable 
experience in re-use of reclaimed water for 
irrigation.  

PR1 5 Environmental positive techs SG4 5 

Successful long experience (60 years) 
of AV-BS with reclaimed water in 
agriculture 

PR1 5 There are examples of other WWTPs 
(Hospital Units) that have implemented 
commercial available technologies for re-use 
of the reclaimed water for irrigation of green 
landscapes. 

PR1 5 Training  SG3 5 

Irrigated food products free of 
pollutants 

PR2 5 Thessaloniki hosts an array of specialized 
institutes that are involved in testing and 
improving the technologies that are applied 
in water treatment, water management and 
water quality control issues  

PR2 5 EU Stakeholders dialogue SG2 5 

Strong collaboration local farmers due 
to successful long experience 

SG3 5 The Centre for Research and Technology-
Hellas (CERTH) has as its primary purpose the 
transfer of mature technologies into the 
producer’s knowledge. For that purpose, one 
of its most important tasks is the linkage of 
the researchers with the entrepreneurs 

PR2 5 Consumer perception SG1 5 
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Ideal geographical conditions of AV-BS 
region for agricultural irrigation: flat 
area and sandy soil 

MR2 4.5 By reusing water, it reduces pressure on 
groundwater and surface water resources 

MR3 5 EU/National Standards SG2 5 

Table 1.3 - Strengths 

Portugal 
  

Spain 
  

Information programs PR2 4.5 Water availability guaranteed even in 
drought periods  

MR2 4,7 

Pollution decrease SG4 4.5 National and European regulations are 
available to ensure the sanitary and 
environmental quality of reclaimed 
water for agricultural irrigation 

SG2 4,6 

Knowledge acquisition PR2 4.5 The quality and safety of food crops 
irrigated with reclaimed water has been 
scientifically documented by numerous 
international projects 

PR2 4,5 

Pressure on resources  SG4 4.5 Reclaimed water use mixed with other 
water resources (surface water, 
groundwater, etc) 

MR2 4,5 

Supply availability MR3 4.5 Numerous success stories are available 
on local water reuse projects for 
agricultural irrigation 

PR2 4,4 
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Weaknesses 

Tables 2.1 to 2.3 summarize most common opportunities of each region. The most relevant 
items are market related. Social & Governance items received the lowest valuation from the key 
actors.  

For all countries, the cost of reclaimed water is an important aspect. Once again there are no 
significant differences between north and south countries. All counties mention the cost of the 
water transport from the WWTP to the irrigation crops as relevant point, for that reason the 
economic aspects are the most relevant, followed by the water availability and the market 
related issues.  
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Table 2.1 Weaknesses 
 

Belgium 
  

Bulgaria 
  

France  
  

1 Farmers will use reclaimed water only in 
periods of drought. 

MR3 5.0 Insufficient guarantee or 
information concerning 
the disinfection of 
reclaimed water is 
worrying the staff and 
locals. 

PR3 5 Occitanie region is a dry area, it 
already adapted water supply 
(water from BRL and CACG 
networks) thus leading to water 
reuse being hardly interesting, 
profitable and competitive with 
other water resources. 

MR2 5 

2 No distribution net available for water 
reuse  (the cost of distribution network is 
expensive) and road transport not optimal. 

PR1 4.8 Ineffective relationship 
"science-business". 

PR2 5 Occitanie region is a dry area, it 
already adapted agricultural 
production with low water 
demand (vineyards and cereals) 

MR2 5 

3 No distribution net available for water 
reuse  (the cost of distribution network is 
expensive) and road transport not optimal. 

MR2 4.8 Important size of the 
available water market, 
price and bad 
infrastructure of the 
Irrigation system, which 
force farmers to arrange 
illegal form of land 
irrigation. 

MR3 5 French national regulation 
requires high water quality 
standards: expensive reclamation 
treatment required (specially for 
vegetables and sprinkler 
irrigation). 

SG3 4 

4 The price of the "conventional " water 
resources is still very low, while the cost of 
treated waste water is expensive 
(considering extra treatment, transport, 
storage, ...). 

MR1 4.8 National average rate of 
water losses is 57.3 % 
and in some areas 
reaches 70-75 % old 
draining network. 

MR1 5 Implementation of reclaimed 
water networks is expensive due 
to roadways, elevation or 
scattered plots for some crops 
such as vineyards 

MR1 4 

5 Extra treatment to ensure low Na 
concentration (for greenhouses), low heavy 
metal, pesticide,... concentration (although 

PR1 4.4 Low trust of water users 
(farmers) to the 
reclaimed water use in 

SG1 5 Additional disinfection system 
and buffer storage can be 
expensive (construction, 
operation and price of land) 

MR1 4 
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these are not necessarily required from a 
legal perspective) 

agriculture due to lack of 
available information. 

 

Table 2.2 Weaknesses 

Germany 
  

Greece 
  

Italy 
  

Mineral fertiliser less expensive 
compared to secondary fertilisers 
from sewage sludge 

MR3 4.5 Discontinuous demand from 
agriculture (only during period of 
droughts). 

MR1 5 Environmental Consciousness SG1 5 

General water abundance in 
Germany. Need for extra supply is not 
considered as a major issue 

MR2 4 Uncertainty about future legislation 
concerning water reuse in agriculture. 
unclarity about implementation of 
reclaimed water in Manure decree 
(MAP) 

SG2 4.5 Water pricing  MR1 5 

Market for sewage sludge disposal is 
problematic due to small capacities 
for thermic treatment 

MR3 4 The dominant methodology chosen for 
the majority of the WWTPs is that of 
the extended aeration, a method that 
leads to significant electricity 
consumption. This inserts considerable 
added value to the output reclaimed 
water and sets serious cost issues both 
for the WTTP operators and the potent 
end users 

MR1 4 Bad reputation SG1 5 
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Concerns of resident and customers 
regarding health risks due to non-
disinfection of reclaimed water and 
high heavy metal concentrations in 
soil due to former sewage sludge 
application 

MR3 4 Energy costs related to water transfer 
needs from output sites to the site of 
the irrigated farms  

MR1 4 Trade problems MR3 5 

Detection of high concentration of 
micropullants (pharmaceutical 
residues, contrast media) in 
groundwater under irrigated AV-BS 
fields 

SG4 4 Infrastructure needs to buffer water PR2 4 Pumping, transport and storage PR1 5 

Table 2.3 Weaknesses 

Portugal 
  

Spain 
  

Environmental contamination SG4 5 Wholesalers and vendors of agricultural food 
crops have a very limited knowledge about the 
implications and public health safety of using 
reclaimed water for irrigation 

SG1 4,2 

Scientific knowledge PR2 5 Reclaimed water is too expensive for a significant 
part of the agricultural sector 

MR1 4 

Use unawareness MR2 4.5 The quality of the wastewater treated effluents 
(inflows to the water reclamation facility) does 
not comply with applicable regulatory limits (46% 
in Andalusia) 

PR2 4 

Transport  MR2 4.5 The distance between the water reclamation 
facility (normally in an urban setting) and the 
irrigation areas requires pumping of reclaimed 
water 

PR1 3,9 
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Licensing projects  SG2 4.2 Reclaimed water needs to be collected for 
seasonal irrigation 

MR2 3,6 
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Opportunities 

Tables 3.1 and 3.2 show most common weaknesses of each region. The categories more relevant 
are: 

• the regulators,  

• environmental  

• economic aspects and  

• water availability.  

The less important according to the key actors are: 

• Market related, management  

• Product related  

Additionally, it can be concluded that the legislative framework is an important weaknesses in 
Bulgaria, France, Greece and Portugal; the concern about the water scarcity or the climate 
change are aspects considered as very relevant in France, Italy or Portugal and the reclaimed 
water cost are specially relevant in Belgium, France, Greece, Italy and Portugal.  

A very interesting weakness is the lack of interest in reclaimed water in Germany, where there 
are no problems of water scarcity. This is support by results from the State of Art (deliverable 
1.1.).  
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Table 3.1 Opportunities 
 

Belgium 
  

Bulgaria 
  

France  
  

Germany 
  

1 Increased drought 
occurrence will affect 
the urgency for 
reclaimed water 
sources. 

SG4 4.9 Reconstruction of 
current irrigation 
systems in the region 
level can lead to a total 
reduction in the 
operational and 
maintenance costs.
  

MR1 5 Occitanie has a littoral 
coast where treated 
water is discharged into 
the sea and "lost" for any 
uses thus leading to a 
high opportunity on 
those areas 

MR2 4.5 Increase of droughts 
caused by climate 
change combined with 
negative climate balance 
during summer make 
alternative irrigation 
method necessary in 
order to save 
groundwater resources 

MR2 4.5 

2 Learn from other 
countries with 
implemented practices 
(Spain, Cyprus, 
Israel,….).  Initiatives like 
SuWaNu Europe and 
Operational Groups 
(Awair) will increase 
knowledge transfer from 
outside 
Flanders/Belgium to the 
Flemish agricultural 
sector.  

PR2 4.6 More of the municipal 
treatment’s plants are 
closely located to the 
farmland.                   

MR2 5 Water Reuse can be 
complementary to other 
resources such as 
channels networks and 
regional raw water 
networks in 
regions/areas that are 
not supplied 

MR2 4.5 German promotion of 
renewable energies 
supports the 
Braunschweig Model 
with its biogas 
generation from energy 
crops  

MR3 4.5 

3 The "water priority plan" 
might give the 
agricultural sector less 
access to 'classic water 
resources' . This will 
enhance the need for 
alternative water 

SG2 4.4 Necessity to develop 
new alternative sources 
of water due to water 
scarcity in agriculture 

MR2 5 Driver to water 
reclamation and reuse to 
limit the discharge into 
the environment: many 
discharge areas of 
treated water are 
environmentally 

SG4 3.5 Technology for 4th 
wastewater treatment 
(incl. disinfection) 
becomes state-of-the-
art which leads to 
pathogen free reclaimed 
water 

PR2 4.5 
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sources such as 
reclaimed water. 

sensitive to N and P 
pollution 

4 Upcoming regulation on 
reuse of water for 
irrigation at both the EU 
and Flemish offers 
framework for the use of 
reclaimed water: 
certainty on water 
quality , WWTP 
responsibility, 
standards,… 

SG2 4.3 There is necessity of 
clear national 
regulations for the use of 
the irrigation system, 
which can make better 
development of the 
sector and clear rules for 
the water supply to their 
final clients. 

SG2 5 General public support 
water saving program 
such as rainwater reuse 
or water recycling 
(survey IPSOS 2018) 

SG1 3.5 Technology for 4th 
wastewater treatment 
(incl. disinfection) 
becomes state-of-the-
art which leads to 
increasing acceptance by 
local community 

SG1 4 

5 To have good 
agreements between 
farmers (and WWT ) to 
distribute water 

SG3 4.3 The International fair in 
Plovdiv organize 
exhibition for 
introducing new water 
technologies and gives 
opportunity for 
establishing future 
collaboration with 
international and 
national technological 
companies working in 
the sector. 

PR1 5 Many big cities with big 
WWTP (centralized) able 
to deliver high volumes 
of reclaimed water 

PR1 3.5 Technology for 4th 
wastewater treatment 
(incl. Active carbon) 
becomes state-of-the-
art which leads to 
reduction of 
micropollutants in 
reclaimed water 

SG4 4 

 

Table 3.2 Opportunities 

Greece 
  

Italy 
  

Portugal 
  

Spain 
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European subsidies under 
Common Agriculture Policy 
that form a guaranteed 
economic base for farmers 
and is strongly influenced 
by agro-environmental 
actions 

SG2 5 Stringent limits MR2 5 Alternative source MR2 4 The RD 1620/2007 offers 
assurance to farmers and 
consumers on the 
potential public health 
impacts associated to the 
consumption of food 
crops irrigated with 
reclaimed water 

SG2 4,6 

The major water resources 
manager of the area which 
is Thessaloniki Water 
Supply and Sewerage 
Company SA (EYATH S.A.) is 
already heavily involved in 
actions to further exploit 
the resources that it 
manages 

SG2 5 Infrastructures PR1 5 Reuse standards SG2 4 There is growing social 
concern about the effects 
of future water droughts 
and scarcity episodes, 
associated to the weather 
irregularity resulting from 
climate change 

SG1 4,5 

Significant increase in 
energy costs generating 
serious limitations in the 
use of groundwater in 
some areas 

MR1 4.5 Knowledge accessibility PR2 5 Production costs MR1 4 Reclaimed water offers a 
favourable option to 
counteract increased 
salinity of groundwater 

SG4 4,2 

A future review of the 
action plan to restore Lake 
“Koronia” could predict 
measures for increasing the 
use of alternative water 
resources such as 
reclaimed water to relieve 
the pressures for surface 
and ground water 

MR1 4.5 Climate change 
awareness 

SG1 5 Project expansion MR1 3.8 The new European 
regulation offers clear 
rules for irrigating with 
reclaimed water, on a 
European context, 
bringing security to 
growers and consumers 

SG3 4,2 
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abstractions in the area for 
irrigation use 

The procedures for 
defining a specific Mussel 
Growth Area at the 
estuaries of the three rivers 
at west of Thessaloniki and 
the regulations at regional 
level for controlling the 
waters quality can lead to 
measures for enhancing 
the use or reclaimed water 
to relieve the pressures 
from using river flow 
quantities for irrigation 

MR1 4.5 Groundwater salinity SG4 5 Social concern  SG1 3.7 Increased urban water 
abstractions during 
drought periods may limit 
the availability of water 
for irrigation 

MR2 4,2 
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Threats 

Tables 3.1 and 3.2 show the declared most common threats of each region. The categories more 
relevant are: 

• the economic,  

• social and governance and, 

• regulators aspects.  

Less relevant categories are: 

• water availability,  

• market and related and,  

• management aspects.  

A more heterogeneous answer is given to the high cost of reclaimed waste water treatment 
or/and the high cost of transport from the WWTP to the irrigated crops are the most relevant 
aspects in Spain and Portugal, however it did not receive any relevance in countries like Belgium 
or Greece, where social and product related aspects are the most relevant. Finally, we found 
interesting that water availability is only mentioned once as a very relevant, in contrast to the 
high relevance received as strength, weaknesses or opportunity.  
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Table 4.1 Threats 
 

Belgium 
  

Bulgaria 
  

France  
  

Germany 
  

1 No integrated vision to 
implement this practice 
and fragmented policy 
(OVAM, VMM, VLM, 
FAVV….). 

SG2 4.5 Failure to meet the 
obligations by some 
private companies to 
meet the permissible 
limits for reclaimed 
water quality. 

MR1 4 Other existing water 
sources with low cost 
(OPEX CAPEX) compared 
to water reclamation and 
reuse (ex :raw water 
network) 

MR3 5 Conditions for water 
reclamation may vary 
from municipality to 
municipality which 
makes a one-to-one 
transfer of the 
Braunschweig Model 
difficult 

PR2 4.5 

2 EU legislation will imply 
extra treatment costs and 
thus a higher cost per unit 
of supplied water 

SG2 4.4 Lack of specialists to 
maintain the network of 
irrigation systems 

PR2 4 Water streams in 
Occitanie have often 
intermittent flows and 
rely very much on 
treated wastewater 
discharges thus leading 
to environmental issues 
when considering water 
reuse 

SG4 5 Price trends of mineral 
fertiliser are 
disadvantageous for sale 
of secondary fertilisers 

MR1 4 

3 The use of water in 
agriculture will need 
intensive treatments 

PR1 4.4 Reclaimed water does 
not always meet a quality 
standard and could lead 
to environmental 
pollution. 

SG4 4 Many environmental 
areas sensitive to N and P 
pollution: most of the 
biggest WWTP are 
designed for nutrient 
removal purposes thus 
leading to lower the 
fertilizers properties of 
reclaimed water 

SG4 5 No demand for 
secondary fertilisers due 
to minor quality 
compared to mineral 
fertilisers  

MR3 4 
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4 Negative media 
attention/incidents 

SG1 4.3 Successful experience in 
some areas with 
alternative sources of 
cheaper water compared 
with reclaimed water 

PR1 4 French water agencies do 
not plan to subsidize new 
irrigation projects but 
only substitution projects 

MR1 4 Heavy concerns by 
consumers and residents 
regarding water 
reclamation due to risks 
to public health and to 
the environment 

SG1 4 

5 Uncertainty about 
effective treatment of 
emerging contaminants: 
nanoparticles, antibiotics, 
….  

PR1 4.2 Insufficient control 
concerning the 
legislation of wastewater 
treatment. 

SG3 4 Very low public and 
consumers awareness 
and acceptability of 
water reuse 

SG1 3.5 For German government 
there is no need of water 
reclamation which leads 
to heavy opposition 
against EU proposal of 
water reclamation 
regulation 

SG2 4 

 

Table 4.2 Threats 

Greece 
  

Italy 
  

Portugal 
  

Spain 
  

The use of water in 
agriculture will need 
intensive treatments 

PR2 4.5 Rejection of products SG1 5 Prices  MR1 5 Wholesalers of food crops 
reject agricultural products 
irrigated with reclaimed 
water 

SG1 4,2 

No vision to implement 
this practice 

SG2 4 Lack of social acceptance SG1 5 Infrastructures  PR1 4.8 Irrigation with reclaimed 
water lacks public 
acceptance in Andalusia 

SG1 4 

The “Mygdonia basin: 
with the two lakes has a 
more restrict legislation 
concerning the 
maintenance of the 
outflow from the lakes to 

SG4 4 Low water production MR2 5 Treatment costs MR1 4.7 Excessive administration 
needed for irrigating with 
reclaimed water 

SG2 4 
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the sea. The river 
“Richios” is in a protected 
area that gives priority to 
its flow against irrigation 

Uncertainty about 
effective treatment of 
emerging risk 
nanoparticles, antibiotics 

PR2 4 Low farmers income MR1 4 Productivity MR1 4.3 Irrigation systems have an 
excessive cost for a 
significant part of the 
Spanish agricultural sector 

MR1 3,9 

Uncertainty in the public 
acceptance of reclaimed 
water in the Thessaloniki 
area/region 

SG1 4 Rigid regulation SG2 4 Planning  SG3 4.3 The low value of 
agricultural products in 
certain areas prevents the 
use of reclaimed water 

MR1 3,9 
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Categories analysis 

As we explained at the beginning of the conclusions, once the most relevant aspects by 
dimensions are identified, we can resume the results in the following table (table 5):  

Table 5 - Most relevant aspects resume 

Strengths  Weaknesses Opportunities Threats  

Water availability Water distribution 
costs 

Legislative framework Reclaimed water costs 

Previous cases of 
success  

Reclaimed water cots Public concern Water distribution 
costs 

Cost management Bad reputation Water scarcity Lack of public support  

Public Perception  Lack of support in the 
food chain 

Reclaimed water 
alternative water 
resource 

Legislative framework 

Global warming  Legislation Scientific 
developments 

Lack of infrastructures 

 

However, in this point a deeper analysis is provided, we take the analysis of all the aspects in 
each category with the aim to obtain the average value of each categories. Results are shown in 
table 6, were each aspects category is classified following the average value received in each 
country and the SWOT analysis dimension.  

Table 6 - SWOT analysis evaluation results 

    BELGIUM BULGARIA FRANCE GERMANY GREECE ITALY  PORTUGAL  SPAIN 

ST
R

EN
G

H
TS

 

SMR 4,04 3,153 0,75 3,56 3,232 2,37 1,11 2,23 

SPR 1,50 1,33 2,83 4,111 2,56 2,73 2,87 1,43 

SSG 0,68 0,00 3,751 3,593 2,33 3,40 4,181 3,291 

W
EA

K
N

ES
SE

S 

WMR 4,232 2,75 2,883 2,31 3,063 4,202 3,712 2,61 

WPR 1,53 4,002 2,33 0,83 2,25 0,00 1,50 0,00 

WSG 1,86 1,63 2,25 2,63 1,63 3,42 1,93 1,60 

O
P

P
O

R
TU

N
IT

IE
S OMR 1,01 1,75 1,92 2,25 2,09 3,923 2,71 2,872 

OPR 1,33 1,00 2,50 3,722 2,28 4,211 2,28 0,00 

OSG 4,063 1,46 2,38 3,42 2,41 3,69 2,72 3,01 

TH
R

EA
TH

S 

TMR 0,95 1,63 1,75 1,88 2,46 3,35 2,77 2,733 

TPR 1,43 1,00 1,50 3,08 1,33 0,00 2,95 0,00 

TSG 4,731 4,081 3,382 2,50 3,391 2,09 3,712 2,01 

 

Table 6 suggest that aspects considered social and governance strengths or threats and market 
related weaknesses are the aspects evaluated as most relevant in general in all of the regions. 
To achieve a clear image of these results we will analyse separately each SWOT dimension.  
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The first dimension is strengths. We can see how market related issues are the most relevant 
for Belgium, Bulgaria and Greece; the social and governance issue for France, Italy, Portugal and 
Spain and finally, product related issues for Germany. As we can observe in the State of Art, the 
German region analysed in SUWANU Europe is a small region with a high-water availability, 
maybe that is the reason their results are different. However, from the rest of the countries we 
can observe two groups with no similar characteristics, far from the awareness about the cost 
(the first group) and the social concern (the second group).    

 

The second SWOT dimension is weaknesses. We can observe how in Bulgaria, product related 
issues received a higher relevance than in the rest of the regions. In this case, paying attention 
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to aspects identified in table 2.1 most of them received a 5 score. Bulgarian key actors gave a 
high relevance to this category. Germany is the other regions where results are different, in this 
case the most relevant category is social and governance. The explanation can be found that 
there is no water scarcity problems and consequently there is no a water reuse awareness within 
the population and social agents. Finally, the rest of the regions considered market related 
issues the most relevant, moreover cost of reclaimed water, the infrastructures development 
and the cost of distribution.  

 

The third dimension, opportunities is the dimension where more aspects where identified in 
most of the regions. But it is also the dimension where the three categories received a more 
similar evaluation. In the case of Belgium, for example, social and governance aspects received 
a higher score. This can be cause by the concern about water scarcity among their population. 
Bulgaria, Greece, Portugal and Spain, with a smaller difference, also considered social and 
governance issues the most relevant opportunities. In the case of France, Germany and Italy, 
product related issues are the most relevant. Technology available in these regions will allow an 
easy implementation of reclaimed water.  
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The last dimension is threats. Key actors did not include so many aspects in this category, 
however its interesting how social and governance issues are the most relevant aspects in 
Belgium, Bulgaria, France, Greece and Portugal. The same we explained before is shown here, 
the lack of public support could sentence the use of reclaimed water for agricultural irrigation. 
In the case of Germany and Spain, the most relevant categories are market related. In the case 
of Germany, it can be motivated for the absence of water scarcity problems and in the case of 
Spain because of the strong public support seems in the strengths dimension. Finally, Italy most 
rated category is market related. However, paying attention to this category we can see how 
aspects identified are socially oriented. The awareness of Italian key actors is the possibility that 
product irrigated with reclaimed water could be rejected.  

 

7. Final remarks  

The implementation of the EU Regulation about minimum requirement for irrigation with 
reclaimed water includes common requirements to irrigate crops with reclaimed water within 
the EU. However, this report found differences between the regions. These differences should 
receive a higher attention if a successful implementation of reclaimed water is sought.  

The most interesting difference is the lack of importance reclaimed water received in Germany 
because their fresh water high availability. However, there exists a tendency by water abundant 
regions to declare  market-related aspects (economy, water availability or market) as the most 
relevant within the internal strengths and weakness and, on the other side, the social & 
governance  aspects (social, regulators, management or environmental) the most relevant 
within the Mediterranean ones (opportunities and threats). An explanation maybe the 
perception of social forces and regulators as both opportunity and threat since they are external 
forces to the system. In any case, key actors considered the climate change situation as an 
opportunity to foster the use of reclaimed water for irrigation.  

Water availability, even in drought periods, is one of the most important relevant strengths. 
Reclaimed water guarantees a water flow all the year, that can be used to refill or maintain the 
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aquifer water level. In the coast area the benefits increase because water usually spilled to the 
sea can be reuse before arriving to the sea, creating new hydrological resources. In the inland 
areas, although new resources are not created, reuse water can help to improve the water 
resources management. Another strength in inland is improving the fresh water quality when 
reclaimed water is spilled to the river, which can help the environment. 

Another relevant point is the necessity to improve the reclaimed water distribution system, 
especially from WWTP to the crops. The implementation of taxes or rates to fund the cost of the 
reusing water is needed. These taxes affect to the public perception, it is very important to 
emphasize that the cost of reusing water is higher than other alternatives such as disalination.   

To summarize, according the overall common analysis, the most relevant aspects that regional 
strategy should pay special attention are: 

Social perception: the weakness/threat is the is a perception of health and product risk 
when crops are irrigated with reclaimed water while on the contrary, the  support for 
the use of reclaimed water as an alternative resource of water is an opportunity as a 
way to fight against the climate change or water scarcity. This antagonism should be 
managed in the regional strategy.  

Reclaimed water costs: the cost of producing reclaimed water and to transport water 
from the WWTP to the irrigated crop is seen as a weakness/treat as many crops cannot 
support this cost when compared to conventional sources (if conventional sources are 
available).  

Regulation framework: Some countries have already certain regulations for the use of 
reclaimed water and the proposal of an EU regulation is seen as an opportunity.  

The identification of the main barriers and opportunities identified in each region allows to 
identify those aspects that should receive a higher attention in one or another region. All the 
aspects identified in the SWOT-PEST analyses are the basis for the development of regional 
plans. Priority attributes will be translated in strategic lines and specific objectives that will be 
further extended to define concrete actions to enhance water reuse practices in the target 
regions.  
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