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Executive Summary 

This work attempts to present a detailed picture of the knowledge exchange system in the 
target regions regarding water reclamation and reuse practices, plans, businesses, authorities, 
and research. Thus, the ways key-actors interact within the target regions regarding water 
reclamation and reuse practices and plans, are thoroughly examined, effective communication 
channels and communication barriers among key-actors are also determined and finally, 
knowledge transfer flows for each target region are generated.  

The primary objective of this task is to conduct a qualitative research in each target region in 
order to identify the most important actors in the process of knowledge diffusion and 
communication regarding Water Reclamation and Reuse. The selection procedure of key-actors 
has been discussed and confirmed in the meeting in Cyprus (June 5-6, 2019) and clearly 
described in section 1.3 (Fig. 1.3.1). According to the usual practice (Van Beek, 1991), each 
partner was free to adjust the procedure in the specific requirements of his target region and 
design a differentiated methodology. This differentiation is a key feature of the AKIS analysis as 
it describes the diffusion of knowledge and innovation from actor to actor based on the specific 
dimensions in each target region (Knierim et al., 2015). Based on the above-mentioned 
procedure a total number of 92 key-actors has been identified in nine (9) target regions. An 
attempt was then made to complete the specially designed questionnaire by the representatives 
of these actors with a satisfactory response rate (93.5%). Only six of them (in two target regions) 
did not reply to the questionnaire. However, considering the respective Actor linkage matrices 
and the System failure frameworks it’s clear that the "missing questionnaires" are not important 
shortcomings as the respective key-actors were not mentioned among the leaders in the 
communication process.   

Furthermore, an attempt was made to classify the target regions according to the questionnaire 
answers (Fig.3.3). This typology includes a) the level of communication and cooperation, b) the 
effectiveness of the existing communication channels and c) the identification of lead-actors 
in each target region regarding knowledge diffusion and communication on water reclamation 
and reuse issues. 

However, AKIS analysis is not only useful for the SuWaNu Europe project but also for the 
SuWaNu Europe consortium as it builds strong relationships and collaborations with high-
capacity local actors that can be exploited in the future with multiplier effects.  

From a methodological point of view, AKIS analysis is an excellent and suitable tool fulfilling the 
objectives of this task mainly due to its qualitative nature and its flexibility in the selection of 
key-actors which allows the appropriate adaptation to the specifics of each study area. From a 
practical point of view AKIS analysis provides not only a databank of key-actors but also a 
typology of them including communication interactions among them and identification of the 
most lead players in each target region. Among the main limitations of the employed 
methodology are that researchers' personal relationships may influence the selection procedure 
of key-actors, and that the acquaintances of the key-actor’s representatives may also influence 
their interactions (Horstkotte-Wesseler et al., 2000).  

  

1 INTRODUCTION  

1.1 Actions and objectives 

The Task 2.2 team performed a stakeholder consultation in order to gather, process and 
evaluate information of stakeholders with a role in the water reuse and agricultural sectors. This 
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work enables the identification of stakeholders and the assessment of their knowledge, 
interests, influence, existing and potential alliances and conflicts, impact of their activity, etc. 
Specific attention has been paid to the identification of the effective communication channels 
used by each stakeholder in each region. 

The different stakeholders are thereby characterized and classified according to those 
parameters/aspects in a stakeholder matrix. The final output of this task is a data base of key 
stakeholders that will be used in the definition of action plans (Task 2.6) and in drawing up the 
communication plan. 

The stakeholder analysis has been completed by an AKIS analysis intended to understand the 
structure and processes for knowledge transfer and innovation. The analysis includes: 

• organizational structures (organizations involved, the links and interactions between 
them); 

• institutional structures (research priorities, governance, funding, enabling 
environment); 

• role of agricultural advisory services; processes (nature and extent of linkage 
mechanisms and channels, direction, strength, frequency of flows); 

• and barriers (stakeholders’ expertise/attitudes/incentives). 

These characteristics leads to the development of a Typology of Knowledge Flows for each of 
the 8 target regions. Tools such as an Actor Linkage mapping and Actor Linkage Matrix and 
System Failure framework will be explored as useful devices for describing connectivity and for 
diagnosing barriers to knowledge flow within AKIS”. 

The main aims of this task are the following: 
1. Identification of stakeholders in each target area (Universities, Research Centers, RTDs, 

Public Authorities, Associations, NGOs, Opinion Leaders, etc.) 
2. Assessment of their knowledge, interests, influence, existing and potential alliances 

and conflicts, impact of their activity, etc. 
3. Identification of the effective communication channels used by each stakeholder in 

each region. 
4. Classification and characterization of stakeholders in a stakeholder matrix (Typology). 
5. Development of a database of stakeholders in each target area. 
6. Design and description of knowledge transfer and flows in each target area. 

 

1.2 Methodological framework 

According to the description of work (technical annex) AUTH (P8) and AUP (P9) were the 
responsible partners (Task leader and sub-leader accordingly) to design the work plan, including 
details and examples, and to share it with the involved responsible partners in each target region 
(RPETR). During the kick-off meeting in Malaga (January 2019) the consortium of partners 
recommended the synthesis of the responsible team for the implementation of the SuWaNu 
Europe AKIS in each target region: a) SPAIN: UCO (P4), b) Germany: AV-BS (P6), c) GREECE: AUTH 
(P8), d) BULGARIA: AUP (P9), e) ITALY: UNITO (P11), f) Portugal: FENAREG (P15) & CONSULAI 
(P14), g) FRANCE: ECOFILAE (P18) and h) Belgium: PSKW (P20). The selection of responsible 
partners in the target regions was based on their experience and the commissioned number of 
person-months as described in the Technical Annex. 

A history of the employed methodology is presented in the Following GANTT chart (Fig. 1.2.1) 
and briefly described in the following steps. 
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Figure 1.2.1: Hystory of the employed methodology 

 

1. Feb. 15, 2019. The first version of the Del. 2.2 Guidelines has been prepared by AUTH and 
has been communicated among SuWaNu Europe partners. 

2. March 15, 2019. SuWaNu Europe partners reviewed the draft guidelines and some of 
them proposed comments, suggestions or corrections. 

3. April 15, 2019. The first version of the AKIS questionnaire, in order to collect data, has 
been prepared by AUTH and AUP.  

4. April 20, 2019. Excel templates for data entry and templates for the knowledge flow 
mapping tools (Actor Mapping Matrix, Actor Linkage Matrix and System Failure 
Framework) have been also designed by AUTH.  

5. May 1, 2019. The survey instruments (questions and scales) of the first version of the AKIS 
questionnaire have been validated (in English) by three education experts and the final 
version of the questionnaire has been produced. 

6. May 15, 2019. A clear and practical definition of the SuWaNu Europe AKIS has been 
produced by AUTH based on the AKIS literature. 

7. May 16, 2019. All partners’ comments have been collected by AUTH team and the first 
version of the Del. 2.2 Guidelines has been revised accordingly, in such a way that there 
was an agreement among the partners. 

8. May 16, 2019. The second version of the Del. 2.2 Guidelines (including the validated 
version of the questionnaire and the AKIS definition) has been communicated by the 
AUTH team among SuWaNu Europe partners.  

9. June 6, 2019. During the 1st general meeting in Nicosia (Cyprus) both the questionnaire 
and the AKIS definition have been discussed in detail and several changes have been 
suggested and approved. The selection procedure of key-actors has been also discussed 
and approved.  

10. June 27, 2019. The final version of the Del. 2.2 Guidelines (including the final version of 
the questionnaire, the revised AKIS definition and the templates for the knowledge flow 
mapping tools) has been communicated by the AUTH team among SuWaNu Europe 
partners. 

11. From July 11 to August 14, 2019. RPERT partners identified the most important key actors 
(external or internal) involved in the reclaimed water in their respected target region (e.g. 
Governmental, Local Authorities, Universities, Research Centers, RTDs, Organizations, 
Associations, Other Bodies). Using qualitative survey methodologies, the requested 
questionnaires have been filled in, by the representatives of the key actors, and the 
collected data have been analyzed according to the guidelines and the corresponding 
figures have been designed according to the templates.  
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12. August 24, 2019. The respective national sub-reports have been further analyzed by the 
AUTH team and combined into a final deliverable 2.2.  

 
The following fig. 1.2.2 presents the applied methodological framework, using a bottom-up 
procedure, in order to fulfill the requirements of the Task 2.2.  

 

Figure 2.2.2: General methodological framework 

 

1.3 Identification of key actors 

This is a very important step of the AKIS analysis. Considering that the AKIS analysis is a 
qualitative approach based on “expert” viewpoints, the success of the method depends to a 
large extent on the choice of “experts”. In this case, the “experts” are the representatives of the 
key actors. Thus, the selection of persons involved in the AKIS analysis contains two types of risk: 
a) incorrect choice of a key actor and b) incorrect choice of a representative person of a key 
actor. Due to the nature of these risks, an extensive discussion took place at the meeting in 
Cyprus (June 5-6, 2019) and it was proposed that a separate methodology be followed by a 
partner adapted to the particular conditions of each region. This differentiation is a key feature 
of the AKIS analysis as it describes the diffusion of knowledge and innovation from actor to actor 
based on the specific dimensions in each target region. The potential key-actors, for selection 
and inclusion in each regional AKIS, have been segmented in eight (8) general categories: a) 
administrative, b) governmental, c) local authorities, d) private enterprises, e) chambers, f) 
research institutes-universities, f) individual farmers (opinion leaders) and g) associations. Α 
brief survey has been conducted by each PRETR, using the snowball technique. Firstly, each 
PRETR identified three initial key-actors related to wastewater reclamation and reuse in his 
target region. Then, a responsible person of each initial key actor suggested another five related 
actors. In this way, they have been selected less than fifteen actors as some of them had been 
nominated by more than one initial key-actors. Using this methodology, the actual knowledge 
managers in each target region are selected without any numerical limitations per key-actor 
type, as long as the total number of key-actors does not exceed fifteen. Therefore, nine different 
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Actor Linkage maps were designed, which were then standardized in certain typologies with 
common characteristics. The typology of these variations adds value to AKIS analysis respecting 
the specifics of each target region and revealing some "hidden" key-actors who may important 
players in knowledge transfer. The following fig. 1.3.1 presents the selection procedure of key-
actors in each target region. 

 

Figure 3.3.1: Selection procedure of key-actors 

 

1.4 Validated questionnaire 

The concept of validity is central to any research design and important in survey research. 
Validity represents the extent to which research findings accurately reflect what is really 
happening (Neuman, 2011). Validity is considered as a measure of the quality of the process of 
measurement and one that reflects the essential value of a study, and which is accepted, 
respected and expected by the researchers and users of research (Sarantakos, 2005). Punch 
(2005) describes validity from the perspective of data accuracy and representativeness. For 
Punch, validity refers to how well the data represent the phenomena for which they stand.  

In this questionnaire, survey research instruments were validated using three education experts 
to review questionnaires before they were administered to the target population (key actors). 
In particular, using the typical 5-point Likert scale of agreement the education experts (in 
Greece) validated each question and each statement (in Greek). When the evaluation of an 
education expert was less than 4 this expert proposed an alternative wording and the procedure 
was repeated until agreement was reached, on each question and each statement, with an 
average rating equal to or greater than 4.  

Based on the above-mentioned procedure the final validated survey instrument (including 
indicated key actors from Thessaloniki-Greece) is listed below:  
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PART I. KNOWLEDGE/SKILLS/EXPERTISE 

 

1. Level of your KNOWLEDGE towards Waste Water treatment and re-use  

knowledge  
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very high 
[5] 

 

  

knowledge                 Code [  ] 1 

 
2. Level of your CURRENT SKILLS/EXPERTISE in Waste Water treatment and re-use 

Skills and expertise  
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very high 
[5] 

 

  

Technological expertise (knowledge on 
new technology and equipment) 

              
 Code [  ] 2a 

Legislative expertise (knowledge on 
laws, regulations and provisions) 

     
 Code [  ] 2b 

Local community leadership 
(knowledge on opinion 
leadership/detection of the influencers 
in a local community) 

     

 Code [  ] 2c 

Business management skills (do you 
have skills/expertise in Business 
Management?) 

     
 Code [  ] 2d 

Innovation management (do you have 
skills/expertise in Innovation 
Management?) 

     
 Code [  ] 2e 

Marketing skills (do you have 
skills/expertise in Marketing?) 

     
 Code [  ] 2f 

Sustainability (Knowledge on 
sustainability issues and circular 
agriculture) 

     
 Code [  ] 2g 

Local ecosystems (knowledge of local 
ecosystems) 

     
 Code [  ] 2h 

 
3. Level of your interest in Waste Water treatment and re-use  

Interest  
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very high 
[5] 

 

  

Interest                 Code [  ] 3 

 
 

PART II. SUPPORTING GRANTS 
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4. Level of your PARTICIPATION IN PROJECTS related to Waste Water treatment and 
re-use 

Projects  
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very high 
[5] 

 

  

National projects                 Code [  ] 4a 

EU projects                 Code [  ] 4b 

International projects (e.g. United 
Nations)  

              
 Code [  ] 4c 

 
5. Direct SUPPORTING GRANTS of your organisation  

Grants  
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very high 
[5] 

 

  

National grants                 Code [  ] 5a 

EU grants                 Code [  ] 5b 

 
 
PART III. KEY ACTORS (INTERACTION) 

 
6. Level of INTERACTION with each one of the following key actors  

Interaction 
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 6a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 6b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 6c 

4. Municipality of Thessaloniki (Directorate of 
Planning and Technical Works)           Code [  ] 6d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 6e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 6f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 6g 

8. Consumers’ Association of Thessaloniki           Code [  ] 6h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 6i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 6j 

11. Inter-Balkan Environmental Centre           Code [  ] 6k 
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12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 6l 

13. Geotechnical Chamber of Greece           Code [  ] 6m 

14. Technical Chamber of Greece           Code [  ] 6n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 6o 

 
7. PROVIDING INFORMATION to each one of the following key actors  

Providing Information 
none 

[1] 
small 

[2] 
medium 

[3] 
high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 7a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 7b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 7c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 7d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 7e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 7f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 7g 

8. Consumers’ Association of Thessaloniki           Code [  ] 7h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 7i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 7j 

11. Inter-Balkan Environmental Centre           Code [  ] 7k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 7l 

13. Geotechnical Chamber of Greece           Code [  ] 7m 

14. Technical Chamber of Greece           Code [  ] 7n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 7o 

 
8. RECEIVING INFORMATION from each one of the following key actors  

Receiving Information 
none 

[1] 
small 

[2] 
medium 

[3] 
high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 8a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 8b 
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3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 8c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 8d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 8e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 8f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 8g 

8. Consumers’ Association of Thessaloniki           Code [  ] 8h 

9. Regional Directorate of Water (Central 
Macedonia)           

Code [  ] 8i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 8j 

11. Inter-Balkan Environmental Centre           Code [  ] 8k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 8l 

13. Geotechnical Chamber of Greece           Code [  ] 8m 

14. Technical Chamber of Greece           Code [  ] 8n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 8o 

 
9. PAST COLLABORATION with each one of the following key actors  

Past Collaboration 
none 

[1] 
small 

[2] 
medium 

[3] 
high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 9a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 9b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 9c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 9d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 9e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 9f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 9g 

8. Consumers’ Association of Thessaloniki           Code [  ] 9h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 9i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 9j 
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11. Inter-Balkan Environmental Centre           Code [  ] 9k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 9l 

13. Geotechnical Chamber of Greece           Code [  ] 9m 

14. Technical Chamber of Greece           Code [  ] 9n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 9o 

 
10. ACTIVE COLLABORATION with each one of the following key actors  

Active Collaboration 
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 10a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 10b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 10c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 10d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 10e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 10f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 10g 

8. Consumers’ Association of Thessaloniki           Code [  ] 10h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 10i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 10j 

11. Inter-Balkan Environmental Centre           Code [  ] 10k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 10l 

13. Geotechnical Chamber of Greece           Code [  ] 10m 

14. Technical Chamber of Greece           Code [  ] 10n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 10o 

 
11. COMMUNICATION OPPORTUNITIES with each one of the following key actors  

Communication Opportunities 
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 11a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 11b 
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3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 11c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 11d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 11e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 11f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 11g 

8. Consumers’ Association of Thessaloniki           Code [  ] 11h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 11i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 11j 

11. Inter-Balkan Environmental Centre           Code [  ] 11k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 11l 

13. Geotechnical Chamber of Greece           Code [  ] 11m 

14. Technical Chamber of Greece           Code [  ] 11n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 11o 

 
12. COMMUNICATION BARRIERS with each one of the following key actors (current or 
past) 

Communication Barrier 
none 

[1] 
small 

[2] 
medium 

[3] 
high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 12a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 12b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 12c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 12d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 12e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 12f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 12g 

8. Consumers’ Association of Thessaloniki           Code [  ] 12h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 12i 
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10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 12j 

11. Inter-Balkan Environmental Centre           Code [  ] 12k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 12l 

13. Geotechnical Chamber of Greece           Code [  ] 12m 

14. Technical Chamber of Greece           Code [  ] 12n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 12o 

 
13. WEBSITE INTERLINKS with each one of the following key actors  

Website Interlinks 
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 13a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 13b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 13c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 13d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 13e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 13f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 13g 

8. Consumers’ Association of Thessaloniki           Code [  ] 13h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 13i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 13j 

11. Inter-Balkan Environmental Centre           Code [  ] 13k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 13l 

13. Geotechnical Chamber of Greece           Code [  ] 13m 

14. Technical Chamber of Greece           Code [  ] 13n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 13o 

 
14. SOCIAL MEDIA INTERLINKS with each one of the following key actors  

Social Media Interlinks 
none 

[1] 
low 
[2] 

medium 
[3] 

high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 14a 
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2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 14b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 14c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 14d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 14e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 14f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 14g 

8. Consumers’ Association of Thessaloniki           Code [  ] 14h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 14i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 14j 

11. Inter-Balkan Environmental Centre           Code [  ] 14k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 14l 

13. Geotechnical Chamber of Greece           Code [  ] 14m 

14. Technical Chamber of Greece           Code [  ] 14n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 14o 

 
15. PROVIDING GRANTS to each one of the following key actors (directly or indirectly) 

Providing Grants 
none 

[1] 
small 

[2] 
medium 

[3] 
high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 15a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 15b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 15c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 15d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 15e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 15f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 15g 

8. Consumers’ Association of Thessaloniki           Code [  ] 15h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 15i 
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10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 15j 

11. Inter-Balkan Environmental Centre           Code [  ] 15k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 15l 

13. Geotechnical Chamber of Greece           Code [  ] 15m 

14. Technical Chamber of Greece           Code [  ] 15n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 15o 

 
16. RECEIVING GRANTS from each one of the following key actors (directly or 
indirectly) 

Receiving Grants 
none 

[1] 
small 

[2] 
medium 

[3] 
high 
[4] 

very 
high 
[5] 

1. Union of Agricultural Co-operatives 
(Thessaloniki-Lagada)           Code [  ] 16a 

2. General Organization of Land Improvements in 
Thessaloniki - Lagada (GOEV)           Code [  ] 16b 

3. Local Organization of Land Improvements in 
Thessaloniki (TOEV)           Code [  ] 16c 

4. Municipality of Thessaloniki (Directorate of 
Panning and Technical Works)           Code [  ] 16d 

5. Aristotle University of Thessaloniki (Department 
of Geology)           Code [  ] 16e 

6. Aristotle University of Thessaloniki (Laboratory 
of Agricultural Hydraulics)           Code [  ] 16f 

7. Public Water Supply-Sewerage Plant of 
Thessaloniki (Sewage Treatment Plant - DEYATH 
S.A.)           

Code [  ] 16g 

8. Consumers’ Association of Thessaloniki           Code [  ] 16h 

9. Regional Directorate of Water (Central 
Macedonia)           Code [  ] 16i 

10. Institute of Land Improvements of Thessaloniki 
(ELGO)           Code [  ] 16j 

11. Inter-Balkan Environmental Centre           Code [  ] 16k 

12. National Center for Research and Technological 
Development (EKETA)           Code [  ] 16l 

13. Geotechnical Chamber of Greece           Code [  ] 16m 

14. Technical Chamber of Greece           Code [  ] 16n 

15. Development Agency of Eastern Thessaloniki’ s 
Local Authorities (Anatoliki S.A.)           Code [  ] 16o 

 

1.5 AKIS definition 

According to FAO and the World Bank (2000), "an Agricultural Knowledge and Information 
System” links people and institutions to promote mutual learning and generate, share and 
utilize agriculture-related technology, knowledge and information. The system integrates 
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stakeholders (farmers, agricultural educators, researchers and extensionists) to harness 
knowledge and information from various sources for better farming and improved livelihoods". 

 

Table 1.4.1: Main definitions of Agriculture Knowledge and Innovation Systems (AKIS) 

Source Definition 

Röling & Engel (1991) A set of agricultural organizations and/or persons, and the links and 
interactions between them, engaged in the generation, 
transformation, transmission, storage, retrieval, integration, diffusion 
and utilization of knowledge and information, with the purpose of 
working synergistically to support decision making, problem solving 
and innovation in agriculture. 

EIP-AGRI (2018) The concept of AKIS is used to describe how people and 
organizations join together to promote mutual learning, to generate, 
share, and use agriculture-related knowledge and information. 

 

The following Fig.1.4.1 presents the SuWaNu Europe adaptation of AKIS. In particular, the base 
of the knowledge flows in Reclaimed Water issues is the legislation (EU or national). The 
research provides the technological foresights for innovation. The extension systems build 
bridges among technology, market and users’ needs. Education and training help diffusing 
knowledge, increase users demand for reclaimed water and decrease consumers’ concerns. 

 

Figure 1.4.1: SuWaNu Europe adaptation of AKIS 
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Based on the above-mentioned methodology two general definitions have been developed for 
the SuWaNu Europe AKIS. Both have been included in the graphical presentation (Fig. 1.4.2) of 
the novel WR2-AKIS (Water Reclamation and Reuse AKIS). 
 

The term WR2-AKIS is used to describe the whole knowledge exchange system regarding Water 
Reclamation and Reuse practices, plans, businesses, authorities and research. 

The term WR2-AKIS is used to describe the ways people, key actors and organizations interact 
within a region (or a country) regarding Water Reclamation and Reuse practices and plans. 

 

Figure 1.4.2: Graphical presentation of the WR2-AKIS (Water Reclamation and Reuse AKIS) 

 

2 AKIS analysis 

2.1 REGION: ANTWERP AND LIMBURG (BELGIUM) 

Nineteen (19) key players (Table 2.1.1), in water reclamation and reuse activities, have been identified 

from PSKW (P20), responsible partner for the national AKIS in Belgium (Region of Antwerp and 
Limburg).  

Table 2.1.1: List of stakeholders that participated to AKIS survey (Belgium) 

Organization Role description 

Administration (National or regional level) 
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Vlaamse Milieu 
Maatschappij (VMM) - The 
Flemish Environment Agency  

VMM is an institute of the Flemish government operating 
within the domains of water, air and the environment. 
(https://en.vmm.be/). VMM is responsible for the out 
translation of the European legislation regarding the use of 
reclaimed water in Flanders.  

Vlaamse Landmaatschappij 
(VLM) - The Flemish Land 
Agency 

VLM is an institute of the Flemish government collaborating 
on policy and investing in soil and water quality, biodiversity 
and infrastructure. (https://www.vlm.be/en ) 

Departement Landbouw & 
Visserij (DeptLV)- The 
Department of Agriculture 
and Fisheries 

DeptLV is part of the Flemish public authority. Since 2018, 
DeptLV is chairing the ‘Drought discussions’ for the 
agricultural sector. This has so far resulted in the ‘Drought and 
Flood action plan.’ One of the actions of this plan is to focus 
on the potential of reclaimed water for irrigation.   

Municipalities/Provinces  

Provincie Limburg - 
Agricultural and rural Service  

The Agricultural and rural service of the province of Limburg 
is developing a new drought adaptation plan.  

Provincie Antwerpen – Dept. 
Agriculture 

The Agricultural department of the Province of Antwerp is in 
charge to defend the needs of the province towards future 
proof agriculture. The Agricultural Department is involved in 
several projects related to sustainable water use.  

Private sector 

Pidpa Pidpa is a Flemish water company providing drinking water to 
1.2 million inhabitants of the province of Antwerp. Pidpa is 
also in charge of the wastewater management of parts of the 
Province.  

Aquafin nv Aquafin is in charge of the urban wastewater management in 
Flanders. Aquafin is involved in several European projects to 
improve wastewater treatments and to investigate the 
potential of reclaimed water for different sectors.  

De Watergroep The Watergroup is Flanders largest water company. The 
Watergroup provides water to municipalities in Limburg, 
East- and West Flanders, Flemish-Brabant.  

Water Future  Water Future is a young Dutch start-up focussing on the 
selective removal of sodium. This technology could be 
essential in case reclaimed water containing higher 
concentrations of sodium is used for soilless crops.   

Bosaq BOSAQ helps organisations save water and money through 
independent consultancy on integrated water management. 
Our experts perform detailed water audits, propose smart 
interventions that save water, study the feasibility of rain-, 
grey-, black- and wastewater treatment and reuse, provide 
solutions for complex water challenges and coordinate the 
implementation of the proposed technologies.  
(www.bosaq.com) 

Pantarein Pantarein Water develops ecological water treatment 
solutions for industries by deploying the latest technologies. 
Our focus is on water recycling, energy efficiency, and cost 
savings. (http://www.pantareinwater.be)  

Research centres/universities 

https://en.vmm.be/
https://www.vlm.be/en
http://www.bosaq.com/
http://www.pantareinwater.be/
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Bio-chemical Green 
Engineering & Materials 
(BioGEM)   

BioGEM is a department of the University of Antwerp 
focussing on sustainable solutions for industrial water 
management through a synergetic combination of 
biochemical technologies and green chemical processes.  

Vlaams Kenniscentrum 
Water (Vlakwa) - Flanders 
Knowledge Center Water 

The Flanders Knowledge Center Water (Vlakwa) wants to 
provide demand-driven solutions for the Flemish water 
problems and in this way, meet future needs. Vlakwa 
supports the acquisition and management of knowledge, 
promotes collaboration between all actors, and stimulates 
the exchange of experience and knowledge. Also, Vlakwa 
collects and channels the needs of problem owners, answers 
their questions, or brings them in contact with the solution 
and product providers. It aims to help realise higher 
efficiency in the target groups and/or to assist the 
international valorisation of the knowledge acquired and 
results obtained in Flanders. Currently, VLAKWA is involved 
in the Interreg Initiative F2AGRI, the first initiative focussing 
on the use of reclaimed water in Flanders.  

Proefstation voor de 
Groenteteelt (PSKW) – 
research Station for 
Vegetable production 

Through its applied research, PSKW creates a link between 
the fundamental scientific research carried out at universities 
and the growers. The experience in field and semi-field trials 
and dissemination activities, combined with the close contact 
with growers guarantees innovation: the implementation of 
(best) practices and new technologies at the farms. PSKW is 
coordinating and participating in several national and 
international initiatives related to sustainable water use. 
PSKW has coordinated the FERTINNOWA project and is now 
coordinating an operational group on the use of reclaimed 
water (AWAIR)  

Proefcentrum fruitteelt 
(pcfruit) 

In pcfruit new and existing technologies, techniques and 
varieties are permanently evaluated and judged on their 
added value to fruit growing.  Finally, individual fruit growers 
are assisted in the introduction of new technologies and 
sustainable production methods. A close relationship with 
individual growers and grower associations exists, which 
benefits the transfer of research results or information. Due 
to the high level of specialisation, their advice goes beyond 
the fruit sector in areas as crop protection, biological control, 
IPM, plant nutrition, environment…  

Bodemkundige Dienst van 
België (BDB) – Soil Service of 
Belgium  

BDB is an independent research and advice institution for 
agriculture, horticulture, and the environment. BDB is mainly 
active in soil and water research, fertilization advice, 
irrigation management, and environmental impact reports, 
and also offers numerous services for government, 
companies and individuals. BDB has developed a wide 
expertise in the field of irrigation.  

Associations 

BelOrta BelOrta is the largest cooperative auction for fresh fruits and 
vegetables in Europe. The majority of Belorta’s 1.180 growers 
is located in the provinces of Antwerp (469) and Limburg 
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(358). The auction supports its growers evolving towards 
more sustainable water use. Assuring availability of 
qualitative irrigation water has become one of the focus 
points for BelOrta.  

Boerenbond Boerenbond is a Flemish growers’ organisation focussing on 
i) defending the interests of the Flemish farmers, ii) education 
and information. 

Copa-Cogeca COPA-COGECA is the union of the two big agricultural 
umbrella organisations COPA and COGECA and the most 
influential interest group for European farmers. Founded in 
1962 and headquartered in Brussels, its activity focus is on the 
Common Agricultural Policy and other policy areas relevant 
to farmers and agri-cooperatives, such as food safety, animal 
health, and welfare, plant health, environment, research and 
innovation, trade, etc. Copa-Cogeca defends the interests of 
the European farmers and cooperatives with regards to 
reclaimed water.  

 

Based on the above-mentioned selection procedure, fifteen (15) of these actors have been 
included in the national AKIS analysis with a response rate of 80% (Fig. 2.1.2 and 2.1.4) which is 
satisfactory considering the qualitative nature of the questionnaire. Τhe Figure 2.1.1 below 
presents the percentage distribution of the selected key-actors in the Region of Antwerp and Limburg. 

 

Figure 2.1.1: Percentage distribution of key players in the Region of Antwerp and Limburg 

 

After analysing the collected data, the following Actor Linkage Matrix has been designed (Fig. 
2.1.2). We notice relatively low linkages among key players. 50% of the mentioned linkages were 
reported as of low frequency while only 32% of them were reported as of high frequency (Fig. 
2.1.3). Thus, the whole AKIS network could be characterized as of “limited communication and 
cooperation”. 

 

6,67%

13,33%

20,00%
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Assosiations
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Figure 2.1.2: Actor linkage matrix (Belgium) 

 

Figure 2.1.3: Frequency of communication and cooperation among key players (Belgium) 

 

On the other hand, the System Failure Framework reveals several effective communication 
channels and dynamics of the network which are more positive than negative (Fig. 2.1.4). There 
were reported indeed more opportunities than barriers to communication among the key 
players. Therefore, the AKIS network in the Region of of Antwerp and Limburg although it is 
characterized by a limited transfer of knowledge and information, it nevertheless presents a 
dynamic that is an important prospect for the immediate future. 

 

Key Actors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Vlaamse Milieu Maatschappij (VMM) A H L L H H H L L L A L L L A

2. Departement Landbouw & Visserij (DeptLV)- A

3. Provincie Limburg - Agricultural and rural Service A H A A A A L L L L L H A H

4. Provincie Antwerpen – Dept. Agriculture L H L A L L L L L L L H L A H

5. Pidpa H L L L H H L L L L L L L H

6. Aquafin nv

7. De Watergroep

8. Water Future L L L L L L L L L L H L L L

9. Bosaq H L L L L H H L H H H L L A

10. Bio-chemical Green Engineering & Materials (BioGEM)  (UA) H A L L L A L L H L H L L L

11. Vlaams Kenniscentrum Water (Vlakwa) H H L L A H A L A A H L L A

12. Proefstation voor de Groenteteelt (PSKW) A H H H A A L H A L H H H H

13. Bodemkundige Dienst van België (BDB) A H H H L H H L L L L H H H

14. BelOrta A H H H A A A L L L L H H H

15. Boerenbond H H H H A A A L L L A H H H A



Deliverable 2.2: Stakeholders and AKIS assessment 

  Page 22 of 61 

 

 

Figure 2.1.4: System failure framework (Belgium) 

 

The Actor Linkage Mapping based on the answers regarding interlinks and collaborations 
belongs to the Type I where the leading key players of the information transfer and flows are 
governmental organizations or local authorities (Fig. 2.1.5). On the other hand, in the central 
positions in the Actor Linkage Mapping are two research institutions that are in charge with the 
diffusion of the related knowledge. Based on the whole responses the three key-actors that did 
not reply to the questionnaire are not characterized as important as they did not occupy leading 
or central positions in the Mapping. 

 

 

Figure 2.1.5: Actor linkage mapping (Belgium) 

 

This map shows that Governmental Organisations and one Local Authority have the leading 
role in communication process while two Universities/Research Institutes have a central part 
of the water reuse landscape. Private companies and one Farming Association are linked to 
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water management and water reuse. One University, one Research Institute and one small 
Private Company are rather isolated as they are connected to only one or two key-actors. The 
present analysis highlights interactions and links between stakeholders involved in water reuse 
in agriculture within Region of Antwerp and Limburg. Conclusions are based on a survey/survey 
result. Despite the subjective nature of such a survey and the small number of stakeholders 
involved, some conclusions can be drawn on this basis. Concluding, the AKIS analysis in the 
Region of Antwerp and Limburg presents a general network of 15 key-actors with limited 
communication and cooperation. However, the mentioned opportunities are numerically 
superior to barriers while in the Actor linkage mapping three key-actors stand out occupying 
leading positions in the communication process regarding wastewater reclamation and reuse 
issues.  

 

2.2 REGION: PLOVDIV (BULGARIA) 

The roles and responsibilities divided among the public institutions and other stakeholders 
involved in the AKIS analysis of Plovdiv Region shortly describe the interactions and 
collaboration between them in following paragraphs. 

The Ministry of Environment and Water (MOEW) and the Ministry of Agriculture, Foods and 
Forests (MAFF) are in strong collaboration. The main role of MOEW is to supervise the overall 
water balance and the MAFF is responsible for the supervision and control of subordinate bodies 
-Irrigation System Company with regional branches (in our case study: Irrigation System 
Company – branch Maritsa) and National Agricultural Advisory Services. MAFF has, also, strong 
linkage with the private sector regarding the protection of waters against pollution by nitrates 
from agricultural sources and rational and efficient water use in the development of irrigated 
agriculture. 

The funds for Irrigation Systems Company are provided and reported through the budget of the 
MAFF, which shows up the strong hierarchal collaboration among them. The National 
Agricultural Advisory Services (NAAS) is also part of the structure of MAFF. NAAS, Plovdiv is 
directly linked to the private sector (RTD and water users). The collaboration between NAAS and 
Agricultural University is also very well established and has a strong collaboration. 

The MOEW obtains data and information through their regional subdivisions. The water users 
(individual persons and organizations) with permits for water abstraction are responsible for 
monitoring the water quality and quantity and for providing information to the MOEW regional 
subdivisions.  

East Aegean River Basin Directorate (EARB) is one of the four Basin Directorates in Bulgaria 
under direct management from the MOEW. The EARB is with direct collaboration with the 
private water users (i.e. Green Tech Production Farm and Golden Rose LTD Distillery). This 
collaboration is not only due to its responsibility for the assessment of the actual condition of 
the quantity and the quality of the waters for irrigation, but also for maintaining records of  

permits for water abstraction and of water abstraction facilities for irrigation. The EARB  

Directorate has different arrangements with public authority in their territory such as 
investment projects for construction, reconstruction and rehabilitation of water supply and 
sewerage systems and facilities, including treatment plants for drinking or waste water. The 
EARB Directorate, also, has a strong linkage and collaboration with municipalities – Plovdiv and 
Maritsa. 

Irrigation System Company (ISC) – branch Maritsa is a subdivision of the MAFF. They are main 
provider of the water for irrigation to local water users. For example, the ISC – branch Maritsa 
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is one of the main water suppliers to the Agricultural Cooperative “Edinstvo”, that’s why, they 
have a strong linkage among them.  

All local public structures as ISC – branch Maritsa, NAAS, Plovdiv and Maritsa municipalities have 
a strong linkage with Agricultural University – Plovdiv and University of Architecture, Civil 
Engineering and Geodesy, Sofia. Both universities are main providers of educated staff to public 
and private organizations. All organizations have a strong need for qualified staff, both in their 
head offices and in the regional branches.  

Plovdiv Municipality and Maritsa Municipality are members of the Regional Water Association 
– Plovdiv. They are in high interaction. The Chairman of Regional Water Association, also, is the 
Governor of Plovdiv district. The District Governor is highly linked to both municipalities and 
EARB Directorate due to its responsibilities for keeping the conductivity of river beds in the 
region and protection from the harmful effects of water. All water users have strong 
collaboration to Agricultural University, ISC – branch Maritsa and NAAS.  

Fifteen (15) key players (Table 2.2.1), in water reclamation and reuse activities, have been identified from 

AUP (P9), responsible partner for the national AKIS in Bulgaria (Region of Plovdiv).  

 

Table 2.2.1: List of stakeholders that participated to AKIS survey 

 

The selected key actors, who participated in the interviews, are in bold 

 

Only seven (7) of them have been included in the national AKIS analysis with a response rate of 
46,7%. However, based on the conducted interviews the whole network was revealed as there 
was very good information and personal experience of the AUP team members (Fig. 2.2.2 and 
2.2.4). Τhe Figure 2.2.1 below presents the percentage distribution of key players in the Region 
of Plovdiv. 
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Figure 2.2.1: Percentage distribution of key players in the Region of Plovdiv 

 

After analysing the collected data, the following Actor Linkage Matrix has been designed (Fig. 
2.2.2). We notice average linkages among key players. 78% of the mentioned linkages were 
reported as average while only 13% of them were reported as of high frequency and 9% as of 
low frequency (Fig. 2.2.3). Thus, the whole AKIS network could be characterized as of “average 
communication and cooperation”. 

 

 

Figure 2.2.2: Actor linkage matrix (Bulgaria) 
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Figure 2.2.3: Frequency of communication and cooperation among key players (Bulgaria) 

 

On the other hand, the System Failure Framework reveals important effective communication 
channels and dynamics of the network which are almost exclusively positive (Fig. 2.2.4). There 
were reported indeed many opportunities (and synergies) and very few barriers to 
communication among the key players. Therefore, the AKIS network in the Region of of Plovdiv 
although it is characterized by an average transfer of knowledge and information, it nevertheless 
presents a dynamic that is an important prospect for the immediate future. 

 

 

Figure 2.2.4: System failure framework (Bulgaria) 

 

The Actor Linkage Mapping based on the answers regarding interlinks and collaborations 
belongs to the Type II where the leading key players of the information transfer and flows are 
governmental organizations and universities/research institutes (Fig. 2.2.5). On the other hand, 
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in the central positions in the Actor Linkage Mapping are all local authorities (mostly regional) 
that are in charge with the diffusion of the related knowledge. This map is very common in the 
AKIS theory belonging to the most representative in the agricultural sector. 

 

Figure 2.2.5: Actor linkage mapping (Bulgaria) 

 

This map shows that Governmental Organisations and one University have the leading role in 
communication process while all the regional associations have a central part of the water 
reuse landscape. Private companies and one Local Authority (municipal) are linked to water 
management and water reuse. End users (water users) are rather isolated as they are 
connected to only few key-actors. The present analysis highlights interactions and links between 
stakeholders involved in water reuse in agriculture within Region of Plovdiv. Conclusions are 
based on a survey/survey result. Despite the subjective nature of such a survey and the small 
number of stakeholders involved, some conclusions can be drawn on this basis. Concluding, the 
AKIS analysis in the Region of Plovdiv presents a general network of 15 key-actors with average 
communication and cooperation. The mentioned opportunities are numerically superior to 
barriers while in the Actor linkage mapping three key-actors stand out occupying leading 
positions in the communication process regarding wastewater reclamation and reuse issues 

 

2.3 REGION: OCCITANIE (FRANCE) 

ECOFILAE (P18) work is based on the main aims described in Section Executive Summary 

This work attempts to present a detailed picture of the knowledge exchange system in the 
target regions regarding water reclamation and reuse practices, plans, businesses, authorities, 
and research. Thus, the ways key-actors interact within the target regions regarding water 
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reclamation and reuse practices and plans, are thoroughly examined, effective communication 
channels and communication barriers among key-actors are also determined and finally, 
knowledge transfer flows for each target region are generated.  

The primary objective of this task is to conduct a qualitative research in each target region in 
order to identify the most important actors in the process of knowledge diffusion and 
communication regarding Water Reclamation and Reuse. The selection procedure of key-actors 
has been discussed and confirmed in the meeting in Cyprus (June 5-6, 2019) and clearly 
described in section 1.3 (Fig. 1.3.1). According to the usual practice (Van Beek, 1991), each 
partner was free to adjust the procedure in the specific requirements of his target region and 
design a differentiated methodology. This differentiation is a key feature of the AKIS analysis as 
it describes the diffusion of knowledge and innovation from actor to actor based on the specific 
dimensions in each target region (Knierim et al., 2015). Based on the above-mentioned 
procedure a total number of 92 key-actors has been identified in nine (9) target regions. An 
attempt was then made to complete the specially designed questionnaire by the representatives 
of these actors with a satisfactory response rate (93.5%). Only six of them (in two target regions) 
did not reply to the questionnaire. However, considering the respective Actor linkage matrices 
and the System failure frameworks it’s clear that the "missing questionnaires" are not important 
shortcomings as the respective key-actors were not mentioned among the leaders in the 
communication process.   

Furthermore, an attempt was made to classify the target regions according to the questionnaire 
answers (Fig.3.3). This typology includes a) the level of communication and cooperation, b) the 
effectiveness of the existing communication channels and c) the identification of lead-actors 
in each target region regarding knowledge diffusion and communication on water reclamation 
and reuse issues. 

However, AKIS analysis is not only useful for the SuWaNu Europe project but also for the 
SuWaNu Europe consortium as it builds strong relationships and collaborations with high-
capacity local actors that can be exploited in the future with multiplier effects.  

From a methodological point of view, AKIS analysis is an excellent and suitable tool fulfilling the 
objectives of this task mainly due to its qualitative nature and its flexibility in the selection of 
key-actors which allows the appropriate adaptation to the specifics of each study area. From a 
practical point of view AKIS analysis provides not only a databank of key-actors but also a 
typology of them including communication interactions among them and identification of the 
most lead players in each target region. Among the main limitations of the employed 
methodology are that researchers' personal relationships may influence the selection procedure 
of key-actors, and that the acquaintances of the key-actor’s representatives may also influence 
their interactions (Horstkotte-Wesseler et al., 2000).  

  

3 INTRODUCTION  

Actions and objectives. The first step was focused on the stakeholder’s identification (Table 
2.3.1). They have been classified into 10 categories. A database of stakeholders could thus be 
created. The aim of the second step was to assesses stakeholder’s knowledge, interest, 
influence and conflict. This task has been performed throughout the survey. The results are 
highlighted within the actor linkage mapping and the system failure framework. The third step 
has been the identification of communication channels. It has been performed throughout the 
survey as well and the results are shown in the actor linkage matrix. The final step was focused 
on knowledge transfer and flows. Those data have been collected throughout the survey. The 
actor linkage matrix has been created using those data. 
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Firstly, stakeholder’s involved in water reuse in agriculture in Occitanie region have been 
identified. This work has been carried out with internal expertise (given that ECOFILAE is 
considered as a regional water reuse “expert”), with bibliographic and internet research 
(stakeholder’s involved in water reuse projects in Agriculture in Occitanie) and by considering 
stakeholders who attended recent conferences on the topic of water reuse. Secondly, 10 
Categories of stakeholders have been created thus covering water reuse landscape in Occitanie 
and every function (from funders to final users) including technical expertise, politics and legal 
control. Thirdly, some priority stakeholders have been directly contacted to participate to the 
AKIS survey.  

 

Table 2.3.1: List of stakeholders that participated to AKIS survey (France) 

Categories Stakeholders 

Knowledge on water 
reuse 

(based on their answer within the 
questionnaire) 

Water agencies 
Rhône Méditerranée Water Agency Average 

Adour Garonne Water Agency Low 

Federation of 
municipalities 

Toulouse Metropole Average 

Federation of municipalities of Grand 
Narbonne 

Low 

Federation of municipalities of Grand 
Pic Saint Loup 

Low 

Agricultural 
chambers 

Agricultural chamber of Pyrénées 
Orientales Low 

Agricultural chamber of Tarn 

WWTP Operators VEOLIA High 

Consulting firms ECOFILAE High 

Region and 
departments 

Region Occitanie Low 

AD’OCC Agency High 

Research institutes IRSTEA High 

Farmers 

Not involved State authorities 

Manufacturers 

 

AKIS analysis have been performed based on on-line survey. 3 groups (farmers, state authorities 
and manufacturers) could not be integrated into the analysis since they could not be contacted, 
or they did not answer. 

The survey has been constructed according to the template given by AUTH. All question 
requested answers on a scale from 1 to 5. High interlinks stand for average answer over 4 while 
average interlinks stand for average answer between 3.5 and 4 and low interlinks for average 
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answer between 3 and 3.5. No interlinks have been drawn for average answer below 3. Table 
2.8.23.2 describes the questions and the output which has been produced with the related 
answers. 

Table 2.3.2: Survey content 

No Questions Output 

1 General knowledge about water reuse? Knowledge on water reuse 

2 Skills and expertise? Knowledge on water reuse 

3 Interest in water reuse? Knowledge on water reuse 

4 
Participation in projects? 

(national, European and international) 
 

5 
Direct supporting grants? 
(national and European) 

 

6 Providing information? Actors linkage matrix 

7 Receiving information Actors linkage matrix 

8 Past collaboration? Actors linkage mapping 

9 Active collaboration? Actors linkage mapping 

10 Communication opportunities? System failure framework 

11 Communication barriers? System failure framework 

12 Communication channels? Actors linkage matrix 

13 Providing grants? System failure framework 

14 Receiving grants? System failure framework 

 

All the key players, mentioned in Table 2.3.1, have been included in the national AKIS analysis 
with a response rate of 70% (Fig. 2.3.2 and 2.3.4). Τhe Figure 2.2.1 below presents the percentage 

distribution of key players in the Region of Occitanie. 

 

Figure 2.3.1: Percentage distribution of key players in the Region of Occitanie 
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According to the answers collected through the survey, the following actor linkage matrix has 
been elaborated using answers related to information exchange and communication channels. 
This matrix shows links between each group of stakeholders (where H=high interlinks; 
A=Average Interlinks; L=Low interlinks). After analysing the collected data, the following Actor 
Linkage Matrix has been designed (Fig. 2.3.2). We notice relatively low linkages among key 
players. 41% of the mentioned linkages were reported as of low frequency while only 26% of 
them were reported as of high frequency (Fig. 2.3.3). Thus, the whole AKIS network could be 
characterized as of “limited communication and cooperation”. 

 

 

Figure 2.3.2: Actor linkage matrix (France)  

 

 

Figure 2.3.3: Frequency of communication and cooperation among key players (France) 

 

Results obtained through the actor linkage matrix are very similar to those from the actor 
linkage mapping. System failure framework highlights the promising opportunities and barriers 
faced by each group of stakeholders (where: O=identified opportunities, B=identified failures or 

High
40%

Low
36%

Average
24%
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barriers and S=support granted) using answers from the survey related to future opportunities, 
identified barriers and subsidies. Farmers, state services and manufacturers point of view is not 
recorded in the present analysis. The System Failure Framework reveals several effective 
communication channels and dynamics of the network which are more positive than negative 
(Fig. 2.2.4). There were reported indeed more opportunities than barriers to communication 
among the key players. Therefore, the AKIS network in the Region of Occitanie although it is 
characterized by a limited transfer of knowledge and information, it nevertheless presents a 
dynamic that is an important prospect for the immediate future. 

. 

 

Figure 2.3.2: system failure framework (France) 

 

It has been noticed that opportunities and identified failure are not discordant and often 
complementary: despite identified barriers between some actors’ relationships, the 
stakeholders often estimate that opportunities to increase exchange and communication are 
high. Then O/B and S/B stand respectively for “identified failure with promising opportunities” 
and “identified failure despite grant support”. 

According to the answers collected through the survey, the following actor linkage mapping has 
been elaborated using answers related to past and active collaboration. The Actor Linkage 
Mapping based on the answers regarding interlinks and collaborations belongs to the Type III 
where the leading key players of the information transfer and flows are governmental 
organizations, universities or local authorities (Fig. 2.3.5). This type of AKIS combines the 
previous I and II as among the leading actors belongs both research institutions and local 
authorities. On the other hand, in the central positions in the Actor Linkage Mapping are an 
agricultural chamber, a water agency and a federation of municipalities that are in charge with 
the diffusion of the related knowledge.  
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Figure 2.3.5: Actor linkage mapping (France) 

 

This map shows that Water agencies have a central part of the water reuse landscape. French 
water agencies urge and subsidise projects linked to water management and water reuse. Final 
users (farmers) are rather isolated but are connected to Agricultural chambers and, to a lesser 
extent, to federations of municipalities. As contracting owners for many reuse project, 
Federation of municipalities are also very central and are in touch with every stakeholder. Some 
stakeholders seem to have very low interaction with the water reuse ecosystem. It is the case 
of WWTP Operators and the Region agency. State authorities (agencies) also have a central 
role since they are referent and in charge of France regulation enforcement. 

The present analysis highlights interactions and links between stakeholders involved in water 
reuse in agriculture within Occitanie region. Conclusions are based on a survey/survey result. 
Despite the subjective nature of such a survey and the small number of stakeholders involved, 
some conclusions can be drawn on this basis. 
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Firstly, the three analytical output have similar or complementary results. It highlights that 
Water Agencies, Federation of municipalities, consulting firms and Research institute seems 
deeply involved while WWTP Operator, Region and State Service are lagging behind. Region 
and state service are facing many barriers while WWTP operators seems just less connected. 

Water Agencies are one of the central actors of water reuse ecosystem but do not have contact 
with final users (farmers). Federation of municipalities are also central, acting at local scale 
allows them to collaborate with every entity involved in water reuse projects. By working on 
technical, sanitary and legislative aspects research institutes are highly connected to many 
actors but are less connected to final users (Farmers and WWTP Operator). Consulting firm are 
also deeply involved despite facing many barriers. Finally, this method seems accurate and 
rather easy to perform. However, some improvements are needed.  

Firstly, the number of stakeholders interviewed within the AKIS analysis is of major 
importance. A minimum of 3 stakeholders per category would clarify personal and global points 
of view. For instance, three Federation of municipalities have responded to the survey, some 
answers were similar while others were personal and depends on each stakeholders’ 
experiences. Moreover, those surveys can be time-consuming, and instructions may be 
misunderstood. Thus, consulting few stakeholders from each category makes it possible to avoid 
‘’bad answers’’ bias. 

Secondly, the quotation scale within the survey (here from 1 to 5) seems very important. A 
wider scale complexify the analysis but also decrease answers accuracy. The scale must be 
adapted to the final output. In our case, the outputs represent mainly 3 different stages (high 
interlinks, average interlinks and low interlinks), the scale could have been reduced to those 
possibilities in order to gather similar and comparable answers.  

 

3.1 REGION: BRAUNSCHWEIG (GERMANY) 

The main key actors in the target region Braunschweig regarding water reclamation and water 
reuse are the wastewater association Braunschweig (AV-BS), the operator of the WWTP 
Braunschweig (SEBS), the farmers’ associations of Gifhorn and Braunschweig (LVG, LVB), the 
water authority of Braunschweig (BS) and the chamber of agriculture (LWK) as federal authority. 
LWK and BS monitor compliance with statutory requirements concerning fertilisation and 
groundwater issues. Both authorities have to consent if farmers want to use reclaimed water. 
Due to its long experience in the field of water reuse AV-BS represents the centre of water reuse 
in the region of Braunschweig. AV-BS is responsible for distribution and irrigation of the 
reclaimed water. The interaction between AV-BS and the other key actors is very strong and 
forms the basis for water reuse in the region. LVG and LVB represent the interests of the local 
farmers and are in close contact with LWK. SEBS as WWTP operator has very strong interaction 
to AV-BS, the owner of WWTP, and to BS as supervising authority regarding effluent quality. 
There is a frequent exchange between AV-BS, SEBS and BS on a weekly basis. The same can be 
stated regarding the interaction between LWK, LVG and LVB. Meetings and exchanges between 
these two groups regarding water reuse are initiated by AV-BS several times per year. 

Six (6) key players (Table 2.4.1), in water reclamation and reuse activities, have been identified from AV-

BS (P6), responsible partner for the national AKIS in Germany (Region of Braunschweig).  

 

Table 2.4.1: Selected key actors German target region Braunschweig (Germany) 

Key Actors  
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1. Abwasserverband Braunschweig (AV-BS) ASSOCIATION 

2. Stadtentwässerung Braunschweig (SEBS) PRIVATE 

3. Landvolk Gifhorn (LVG) ASSOCIATION 

4. Landwirtschaftskammer Niedersachsen (LWK)  CHAMBER 

5. Landvolk Braunschweig (LVB) ASSOCIATION 

6. Stadt Braunschweig (BS) AUTHORITY  

 

All these six (6) key players have been included in the national AKIS analysis with a response rate 
of 100% (Fig. 2.4.2 and 2.4.4). Τhe Figure 2.4.1 below presents the percentage distribution of key 

players in the Region of Braunschweig. 

 

Figure 2.4.1: Percentage distribution of key players in the Region of Braunschweig 

 

After analysing the collected data, the following Actor Linkage Matrix has been designed (Fig. 
2.4.2). We notice relatively high linkages among key players. 76% of the mentioned linkages 
were reported as of average or high frequency while only 24% of them were reported as of low 
frequency (Fig. 2.4.3). Thus, the whole AKIS network could be characterized as of “Increased 
communication and cooperation”. 

 

Key Actors 1 2 3 4 5 6 

1. Chamber of Agriculture Lower Saxony (LWK) A A A A H H 

2.Municipality of Braunschweig (BS) A A H H A L 

3. Wastewater association Braunschweig (AV-BS) H H A H A A 

4. Operator WWTP Braunschweig (SEBS) L H H A L L 

5. Farmers' association Braunschweig (LVB) H L A L A A 

6. Farmers' association Gifhorn (LVG) H L A L A A 

Figure 2.4.1: Actor Linkage Matrix German target region Braunschweig 
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Figure 2.4.3: Frequency of communication and cooperation among key players (Germany) 

 

On the other hand, the System Failure Framework reveals several effective communication 
channels and dynamics of the network which are more positive than negative (Fig. 2.4.4). There 
were reported indeed more opportunities than barriers to communication among the key 
players. Therefore, the AKIS network in the Region of Braunschweig it is characterized by 
increased transfer of knowledge and information while also presents a dynamic that is an 
important prospect for the immediate future. 

 

Key Actors 1 2 3 4 5 6 

1. Chamber of Agriculture Lower Saxony (LWK) A O O O O O 

2.Municipality of Braunschweig (BS) B  O S B B 

3. Wastewater association Braunschweig (AV-BS) O O  O O O 

4. Operator WWTP Braunschweig (SEBS) B O O  B B 

5. Farmers' association Braunschweig (LVB) O B O B  O 

6. Farmers' association Gifhorn (LVG) O B O B O  

Figure 2.4.4: System Failure Framework German target region Braunschweig 
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The Actor Linkage Mapping based on the answers regarding interlinks and collaborations 
belongs to the Type IV where the leading key players of the information transfer and flows are 
only one, the Chamber of Agriculture (Fig. 2.4.5). It’s worth mentioning that in the central 
positions in the Actor Linkage Mapping are the regional farmers associations that are in charge 
with the diffusion of the related knowledge playing the role of extension services. This map is 
typical in central Europe where chambers and farmers associations are responsible for the 
advisory work in agriculture.   

 

This map shows that the Chamber of Agriculture has the main leading role and the Municipality 
of Braunschweig has the secondary leading role in communication process while the regional 
associations have a central part of the water reuse landscape. End users (Farmers) are the 
laggards among the key-actors. The present analysis highlights interactions and links between 
stakeholders involved in water reuse in agriculture within Region of Braunschweig. Conclusions 
are based on a survey/survey result. Despite the subjective nature of such a survey and the small 
number of stakeholders involved, some conclusions can be drawn on this basis. Concluding, the 
AKIS analysis in the Region of Braunschweig presents a general network of only 6 key-actors with 
increased communication and cooperation. The mentioned opportunities are numerically 
superior to barriers while in the Actor linkage mapping two key-actors stand out occupying 
leading positions in the communication process regarding wastewater reclamation and reuse 
issues 

 

3.2 REGION: THESSALONIKI (GREECE) 

Ten (10) different key players (Table 2.5.1), in water reclamation and reuse activities, have been identified 

from AUTH (P8), responsible partner for the national AKIS in Greece (Region of Thessaloniki).  

 

Figure 2.4.5: Actor Linkage Mapping German target region Braunschweig 
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Table 2.5.1: Selected key actors in the region of Thessaloniki (Greece) 

Key Actors  

1. Ministry of Environment and Energy - Special Secretariat for Water GOVERNM 

2. Regional Directorate of Water (Region of Central Macedonia) LAUTH  

3. Department of Water Hydro-Economy (Region of Central Macedonia) LAUTH  

4. Department of Environment and Hydro-economics (Regional Unit of 
Thessaloniki) LAUTH  

5. Consumers Association of Thessaloniki (EK.POI.ZO) ASSOC 

6. Aristotle University of Thessaloniki (Department of Geology) UNIV  

7. Geotechnical Chamber of Greece (GEOT.E.E.) CHAMBER  

8. Greek Center for Wetlands-Wetlands (EKBY)  ASSOC 

9. Developmental Agency Thessaloniki (ANETH S.A.) RTD  

10. Soil and Water Resources Institute (SWRI/ELGO) RES  

 

All ten (10) key players have been included in the national AKIS analysis with a response rate of 
100% (Fig. 2.5.2 and 2.5.4). Τhe Figure 2.5.1 below presents the percentage distribution of key 

players in the Region of Thessaloniki. 

 

Figure 2.5.1: Percentage distribution of key players in the Region of Thessaloniki 

 

After analysing the collected data, the following Actor Linkage Matrix has been designed (Fig. 
2.5.2). We notice relatively low linkages among key players. 63% of the mentioned linkages were 
reported as of low frequency while only 20% of them were reported as of high frequency (Fig. 
2.5.3). Thus, the whole AKIS network could be characterized as of “limited communication and 
cooperation”. 
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Figure 2.5.2: Actor linkage matrix (Greece) 

 

 

Figure 2.5.3: Frequency of communication and cooperation among key players (Greece) 

 

On the other hand, the System Failure Framework reveals several important communication 
barriers (Fig. 2.5.4). There were reported more barriers than opportunities to communication 
among the key players. Therefore, the AKIS network in the Region of Thessaloniki it is 
characterized by a limited transfer of knowledge and information and does not presents a 
dynamic for the immediate future. There are a lot of negative barriers to overcome before 
opening effective communication channels among key players. 
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Figure 2.5.4: System failure framework (Greece) 

 

The Actor Linkage Mapping based on the answers regarding interlinks and collaborations 
belongs to the Type IV where the leading key players of the information transfer and flows are 
only one, the Chamber of Agriculture (Fig. 2.5.5). On the other hand, a governmental 
organization (Ministry of environment and energy) covers the central position in the diffusion 
of knowledge. In Greece, advisory and extension services are traditionally carried out by public 
bodies while the information is usually disseminated by the chambers which are very strong 
organizations.  

 

 

Figure 2.5.5: Actor linkage mapping (Greece) 

 

This map shows that the Chamber of Agriculture has the main leading role and the Aristotle 
University of Thessaloniki have the secondary leading role in communication process while the 
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Ministry of Environment and Energy has a central part of the water reuse landscape. The 
Developmental Agency of Thessaloniki and the Regional Directorate of Water have many 
interactions while a Consumer Association and the Greek Canter for Wetlands are the laggards 
among the key-actors. The present analysis highlights interactions and links between 
stakeholders involved in water reuse in agriculture within Region of Thessaloniki. Conclusions 
are based on a survey/survey result. Despite the subjective nature of such a survey and the small 
number of stakeholders involved, some conclusions can be drawn on this basis. Concluding, the 
AKIS analysis in the Region of Thessaloniki presents a general network of 10 key-actors with 
limited communication and cooperation. The mentioned barriers are numerically superior to 
opportunities while in the Actor linkage mapping two key-actors stand out occupying leading 
positions in the communication process regarding wastewater reclamation and reuse issues 

 

3.3 REGION: PO VALLEY (ITALY) 

The main actors and stakeholders in Italy have clearly established roles since many decades, but 
due to the administrative Italian structure, the water sector empowerment is highly fragmented. 
The dominating criteria, namely administration of local territories, hydrological basins 
management and separation of roles between public administration and “operational” public 
bodies, were applied since the first Italian law on water management (1933). The reform of the 
Italian administrative structure, in particular the transfer of authority from central to local 
government (decentralization), and the successive application of the 60/2000EC had further 
complicated the already fragmented power and control chain in the water sector. Three 
important players have been added: Regional Government, Metropolitan Cities and River 
District Authorities. 

Nowadays the legal framework structure at national level is exerted and acknowledged by the 
Ministry of Environment, but the application of the EU directives and the National laws is leaded 
by the Regional Governments (which are entitled to enforce their regional laws according with 
criteria that must be fulfilled in their administrative region). This is causing some difficulties 
when, as in the Po river basin, in the same hydrological river basin insist, among others, 3 large 
and important regions, namely Piemonte, Lombardia, Emilia Romagna. 

In order to make understandable the relationship among stakeholders, they have been 
aggregated in the linkage and failure matrix according with their respective roles and categories. 
The considered categories into the matrix demonstrated a marked internal cohesion, as also 
highlighted by the coherence of the answers provided by respondents of the same category. 
Concerning the adopted methodology, to analyse the questionnaires received answers, a 
mathematical approach has been applied. Giving that, for each category of actors, when 
different stakeholders were asked to fill the questionnaire, each answer (from 1 to 5) was 
averaged with the same answer provided by the other stakeholders for every specific question. 
The resulting final values were hence attributed to the specific levels requested by the matrix. 
For the two matrixes, the following partition was assumed: a) Actor linkage matrix: “L” → from 
0.00 up to 1.67; “A” → from 1.67 up to 3.33; “H” from 3.33 up to 5.00” and b) System Failure 
Framework: “O” → only for values > 3.33; “B” → only for values < 1.67; “S” → only for values > 
2.5. In case of superposition between “O” and “S”, “S” was preferentially considered. Within this 
context, when answers were insufficient, inadequate or untrustworthy, matrixes were filled (in 
red) by internal experts involved in the sector. 

The inter-relations described by the matrix don’t consider the national level but only the inter-
regional one (Po river district). However, the connections between national government and 
local level authorities (e.g. Regions and AdBPo) are strong. The Ministries have also direct 
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contacts with the National Association of Agricultural Water Boards and the Universities, but 
through different channels. Continuing with the relation analysis, the most active actors are the 
Regional Governments (cat. 1), the Po river Basin Authority (cat 2), the Metropolitan cities (cat 
4), the multiutilities (cat 5) and the Agricultural water board associations (cat 7), for their 
institutional roles and operational responsibilities. 

Interactivity among categories is, in general, quite high, although some of them are 
characterized by stronger links or established “preferential flows”. For example, multiutilities 
find in the regional governments and the metropolitan cities a strong point of reference; at the 
same time, there are evident tight connections among the Agricultural Water Boards and the 
Farmers’ Associations. What emerges unexpectedly is the different perception of the 
relationship among ONG/Consumers Associations and the institutional and operational bodies 
(cat 1, 2, 4, 5, 7). From the institutional side the linkage is perceived as strong, whilst oppositely 
is classified as low. Although quite complex and fragmented, the system of established 
relationships is working well, being all the actors properly involved and actively engaged. Some 
of the linkages need to be enhanced in order to speed-up innovation uptake, adopt a more 
effective bottom-up approach to problem solving and, in general, improve the overall 
effectiveness of the internal processes. Nine (9) key players (Table 2.6.1), in water reclamation 
and reuse activities, have been identified from UNITO (P11), responsible partner for the national 
AKIS in Italy (Region of Po Valley).  

 

Table 2.6.1: List of stakeholders that participated to AKIS survey (Italy) 

Key Actors  

1. Regional Governments (i.e. Piemonte, Lombardia, Veneto, Emilia-Romagna) LAUTH 

2. Po River Basin Authority LAUTH 

3. ARPA - Regional Agency for the Protection of the Environment (i.e. Piemonte, 
Lombardia, Veneto, Emilia-Romagna) LAUTH 

4. Metropolitan Cities (i.e. Turin, Milan, Bologna, Venice); Optimal territorial 
Ambits (i.e. ATO) LAUTH 

5. Multiutilities (SMAT, iReti, HERA, UniAcque, MM, AcqueVenete, Veritas) RTD 

6. Universities & research bodies (e.g. Turin, Milan, Padua, Bologna)  UNIV 

7. Associations – Land reclamation/improvement and irrigation ORG 

8. Associations – Agriculture (e.g. Coldiretti, ConfAgricoltura, CIA) ASS 

9. Associations and organizations - Consumers (e.g. UNC, Slow food) ASS 

 

All nine (9) key players been included in the national AKIS analysis with a response rate of 100% 
(Fig. 2.6.2 and 2.6.4). Τhe Figure 2.6.1 below presents the percentage distribution of key players in 

the Region of Po Valley. 
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Figure 2.6.1: Percentage distribution of key players in the Region of Po Valley 

 

After analysing the collected data, the following Actor Linkage Matrix has been designed (Fig. 
2.6.2). We notice high linkages among key players. 83% of the mentioned linkages were reported 
as of average or high frequency while only 17% of them were reported as of low frequency (Fig. 
2.6.3). Thus, the whole AKIS network could be characterized as of “Increased communication 
and cooperation”. 

 

 

Figure 2.6.2: Actor linkage matrix (Italy) 
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Figure 2.6.3: Frequency of communication and cooperation among key players (Italy) 

 

On the other hand, the System Failure Framework reveals several effective communication 
channels and dynamics of the network which are more positive than negative (Fig. 2.6.4). There 
were reported almost exclusively opportunities and very few barriers to communication among 
the key players. Therefore, the AKIS network in the Region of Po Valle is characterized by a 
increased transfer of knowledge and information and also presents a dynamic that is an 
important prospect for the immediate future. 

 

 

Figure 2.6.2: system failure framework (Italy) 

 

The Actor Linkage Mapping based on the answers regarding interlinks and collaborations 
belongs to the Type II where the leading key players of the information transfer and flows are 
governmental organizations and universities (Fig. 2.6.5). In this SW2-AKIS the most central 
position is covered by private companies which are responsible for the advisory work and 
knowledge diffusion or training.  
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Figure 2.6.5: Actor linkage mapping (Italy)  

 

This map shows that the Regional Government and the Universities/Research Canters have 
the leading role in communication process while four key actors have a central part of the 
water reuse landscape. The Private Companies have many interactions while a Consumer 
Association and Farmers are the laggards among the key-actors. The present analysis highlights 
interactions and links between stakeholders involved in water reuse in agriculture within Region 
of Po Valley. Conclusions are based on a survey/survey result. Despite the subjective nature of 
such a survey and the small number of stakeholders involved, some conclusions can be drawn 
on this basis. Concluding, the AKIS analysis in the Region of Po Valley presents a general network 
of 9 key-actors with increased communication and cooperation. The mentioned opportunities 
are numerically superior to barriers while in the Actor linkage mapping two key-actors stand out 
occupying leading positions in the communication process regarding wastewater reclamation 
and reuse issues 

 

3.4 REGION: ALENTEJO (PORTUGAL) 

Eight (8) different key players (Table 2.7.1), in water reclamation and reuse activities, have been 
identified from FENAREG (P15) & CONSULAI (P14), responsible partners for the national AKIS in 
Portugal (Region of Alentejo).  
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Table 2.7.1: Selected key actors in the region of Alentejo (Portugal) 

Key Actors  

1. APA - Portuguese Environment Agency GOVERNM 

2. DGADR - Directorate-General for Agriculture and Rural Development GOVERNM 

3. AdP - Portugal Water Company LAUTH  

4. EDIA - Alqueva Development and Infrastructure Company LAUTH  

5. LNEC - National Laboratory of Civil Engineering RES 

6. COTR - Competence Center for National Irrigation ASSOS  

7. FENAREG - Associations of Irrigators  ASSOC  

8. Cebal - Centro de Biotecnologia Agrícola e Agro-Alimentar do Alentejo  RES 

 

All eight (8) key players have been included in the national AKIS analysis with a response rate of 
75% (Fig. 2.7.2 and 2.7.4). The selected key actors, who participated in the interviews, are in 
bold. Τhe Figure 2.7.1 below presents the percentage distribution of key players in the Region of 

Alentejo. 

 

Figure 2.7.1: Percentage distribution of key players in the Region of Alentejo 

 

After analysing the collected data, the following Actor Linkage Matrix has been designed (Fig. 
2.7.2). We notice relatively low linkages among key players. 45% of the mentioned linkages were 
reported as of low frequency while only 29% of them were reported as of high frequency (Fig. 
2.7.3). Thus, the whole AKIS network could be characterized as of “limited communication and 
cooperation”. 
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Figure 2.7.2: Actor linkage matrix (Portugal) 

 

 

 

Figure 2.7.3: Frequency of communication and cooperation among key players (Portugal) 

 

On the other hand, the System Failure Framework reveals several effective communication 
channels and dynamics of the network which are more positive than negative (Fig. 2.7.4). There 
were reported indeed more opportunities than barriers to communication among the key 
players. Therefore, the AKIS network in the Region of Alentejo although it is characterized by a 
limited transfer of knowledge and information, it nevertheless presents a dynamic that is an 
important prospect for the immediate future. 

 

  

Figure 2.7.4: System failure framework (Portugal) 
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The Actor Linkage Mapping based on the answers regarding interlinks and collaborations 
belongs to the Type VI where the leading key player of the information transfer and flows is only 
one, a local authority (Fig. 2.7.5). On the other hand, the central position in this AKIS has been 
covered by an association of irrigators which is responsible for respective extension services in 
the Region of Alentejo. Its’ worth mentioning that although only six key actors have been 
participated, in the AKIS Analysis of the Region of Alentejo, the Actor Linkage Mapping includes 
two more actors (belonging to the laggards) as they have been mentioned by the participated 
ones. 

 

 

Figure 2.7.5: Actor linkage mapping (Portugal) 

 

This map shows that Portugal Water Company, the Environmental Agency and the Center for 
National Irrigation have the leading role in communication process while the Associations of 
Irrigators have a central part of the water reuse landscape. The Canter of Agricultural 
Biotechnology has many interactions while 3 key actors are the laggards among the key-actors. 
The present analysis highlights interactions and links between stakeholders involved in water 
reuse in agriculture within Region of Alentejo. Conclusions are based on a survey/survey result. 
Despite the subjective nature of such a survey and the small number of stakeholders involved, 
some conclusions can be drawn on this basis. Concluding, the AKIS analysis in the Region of 
Alentejo presents a general network of 6 key-actors with limmited communication and 
cooperation. The mentioned opportunities are numerically superior to barriers while in the 
Actor linkage mapping three key-actors stand out occupying leading positions in the 
communication process regarding wastewater reclamation and reuse issues 

 

3.5 REGION: ANDALUSIA (SPAIN) 

The Spanish cluster has selected eight (8) different organizations with a relevant role in the use 
of reclaimed water in agriculture. These organizations are: 
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Organization name Acronym 

ASOCIACION ESPANOLA DE REUTILIZACION SOSTENIBLE DEL AGUA ASERSA 

Ministerio para la Transición Ecológica MITECO 

Fundación Centro de las Nuevas Tecnologías del Agua (CENTA) CENTA 

FEDERACION NACIONAL DE COMUNIDADES DE REGANTES FENACORE 

Asociación de comunidades de regantes de Andalucía FERAGUA 

Asociación de Abastecimientos de Agua y Saneamientos de Andalucía ASA ANDALUCIA 

Confederación Hidrográfica del Guadalquivir CHG 

Universidad de Córdoba UCO 

 

The questionnaire prepared by the task leader was translated into Spanish and uploaded in 
google forms in order to be answered on-line: https://forms.gle/zXpJdReE1S1DNedCA 

  

Table 2.8.2: List of stakeholders that participated to AKIS survey & their knowledge on water reuse (Spain) 

Categories Stakeholders 
Knowledge on water reuse 

(based on their answer within the 
questionnaire) 

National Government MITECO High 

Watershed Authority CHG High 

Water Associations 
ASERSA  

ASA - ANDALUCIA High 

Farmers 
FENACORE High 

FERAGUA High 

Research Institutes 
CENTA High 

UCO High 

 

The survey has been constructed according to the template given by AUTH. All question 
requested answers on a scale from 1 to 5. High interlinks stand for average answer over 4 while 
average interlinks stand for average answer between 3.5 and 4 and low interlinks for average 
answer between 3 and 3.5. No interlinks have been drawn for average answer below 3. Table 
2.8.2Table 2.8.3.8.2 describes the questions and the output which has been produced with the 
related answers. 

Table 2.8.3: Survey content 

# Questions Output 

1 General knowledge about water reuse? Knowledge on water reuse 

2 Skills and expertise? Knowledge on water reuse 

3 Interest in water reuse? Knowledge on water reuse 

4 
Participation in projects? 

(national, European and international) 
 

5 
Direct supporting grants? 
(national and European) 

 

6 Providing information? Actors linkage matrix 

https://forms.gle/zXpJdReE1S1DNedCA
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7 Receiving information Actors linkage matrix 

8 Past collaboration? Actors linkage mapping 

9 Active collaboration? Actors linkage mapping 

10 Communication opportunities? System failure framework 

11 Communication barriers? System failure framework 

12 Communication channels? Actors linkage matrix 

13 Providing grants? System failure framework 

14 Receiving grants? System failure framework 

 

All eight (8) key players have been included in the national AKIS analysis with a response rate of 
100% (Fig. 2.8.2 and 2.8.4). Τhe Figure 2.8.1 below presents the percentage distribution of key 
players in the Region of Andalusia.  

 

 

Figure 2.8.1: Percentage distribution of key players in the Region of Andalusia 

 

According to the answers collected through the survey, the following actor linkage matrix (Fig. 
2.8.2) has been elaborated using answers related to information exchange and communication 
channels. This matrix shows links between each group of stakeholders (where H=high interlinks; 
A=Average Interlinks; L=Low interlinks) 

 

Key Actors 1 2 3 4 5 6 7 8 

1. ASERSA A L A A L L L L 

2. MITECO L A H H H L H A 

3. CENTA H H A H H H H H 

4. FENACORE A H H A H A H A 

5.FERAGUA L H H H A L H H 

6. ASA ANDALUCIA A A H A H A H H 

7. CHG L H A H H A A H 

8. UCO A L H H H A L A 
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Figure 2.8.2: Actor linkage matrix (Spain) 

 

We notice average or high linkages among key players. 78% of the mentioned linkages were 
reported as of average or high frequency while only 22% of them were reported as of low 
frequency (Fig. 2.8.3). Thus, the whole AKIS network could be characterized as of “increased 
communication and cooperation”. 

 

Figure 2.8.3: Frequency of communication and cooperation among key players (Spain) 

 

On the other hand, the System Failure Framework reveals several effective communication 
channels and dynamics of the network which are more positive than negative (Fig. 2.8.4). 
System failure framework highlights the promising opportunities and barriers faced by each 
group of stakeholders (where: O=identified opportunities, B=identified failures or barriers and 
S=support granted) using answers from the survey related to future opportunities, identified 
barriers and subsidies. Farmers, state services and manufacturers point of view is not recorded 
in the present analysis. There were reported indeed more opportunities than barriers to 
communication among the key players. Therefore, the AKIS network in the Region of Andalusia 
is characterized by increased transfer of knowledge and information and presents a dynamic 
that is an important prospect for the immediate future. 

.  

Key Actors 1 2 3 4 5 6 7 8 

1. ASERSA   B B O B B B B 

2. MITECO O   S S S O O S 

3. CENTA O O   O O O O O 

4. FENACORE O S B   O B O O 

5.FERAGUA O O B O   B O O 

6. ASA ANDALUCIA O O O O O   O O 

7. CHG O O  O O O   B 

8. UCO B O O O O O O   
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Figure 2.8.4: System failure framework (Spain) 

 

According to the answers collected through the survey, the following actor linkage mapping 
(Fig. 2.8.5) has been elaborated using answers related to past and active collaboration.  

 

Figure 2.8.5: Actor linkage mapping (Spain) 

 

This map shows that Ministry of Environment (MITECO) has a central role. They will be 
responsible for the adaptation of the new EU regulation on water reuse at national level and 
this makes them very active in exchanging information/knowledge with other actors. The Actor 
Linkage Mapping based on the answers regarding interlinks and collaborations belongs to the 
Type V where the leading key player of the information transfer and flows are only one, a 
governmental organization. It’s worth mentioning that the most central position in this AKIS is 
covered by a research institution which is responsible for the diffusion of knowledge among key-
actors. The present analysis highlights interactions and links between stakeholders involved in 
water reuse in agriculture within Region of Andalusia. Conclusions are based on a survey/survey 
result. Despite the subjective nature of such a survey and the small number of stakeholders 
involved, some conclusions can be drawn on this basis. Concluding, the AKIS analysis in the 
Region of Andalusia presents a general network of 8 key-actors with increased communication 
and cooperation. The mentioned opportunities are numerically superior to barriers while in the 
Actor linkage mapping only one key-actor stand out occupying leading position in the 
communication process regarding wastewater reclamation and reuse issues 
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3.6 REGION: NICOSIA (CYPRUS) 

Eight (8) different key players (Table 2.9.1), in water reclamation and reuse activities, have been identified 

in Cyprus (Region of Nicosia).  

 

Table 2.9.1: Selected key actors (Cyprus) 

Key Actors  

1. Cyprus Water Development Department AUTHORITY 

2. Sewerage Board of Nicosia AUTHORITY 

3. Agriculture Chamber of Cyprus CHAMBER  

4. State General Laboratory of Cyprus RTD  

5. Agriculture Research Institute RTD 

6. Union of Cyprus Farmers  ASSOCIATION 

7. NIREAS IWRC RTD 

8. Department of Agriculture GOVERNMENT 

 

All eight (8) different key players have been included in the national AKIS analysis with a 
response rate of 100% (Fig. 2.9.2 and 2.9.4). Τhe Figure 2.9.1 below presents the percentage 

distribution of key players in the Region of Nicosia. 

 

Figure 2.9.1: Percentage distribution of key players in the Region of Nicosia 

 

After analysing the collected data, the following Actor Linkage Matrix has been designed (Fig. 
2.9.2). We notice relatively high linkages among key players. 64% of the mentioned linkages 
were reported as of average or high frequency while only 36% of them were reported as of low 
frequency (Fig. 2.9.3). Thus, the whole AKIS network could be characterized as of “increased 
communication and cooperation”. 
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Figure 2.9.2: Actor linkage matrix (Cyprus) 

 

 

Figure 2.9.3: Frequency of communication and cooperation among key players (Cyprus) 

 

On the other hand, the System Failure Framework reveals several effective communication 
channels and dynamics of the network which are more positive than negative (Fig. 2.9.4). There 
were reported indeed more opportunities than barriers to communication among the key 
players. Therefore, the AKIS network in the Region of Nicosia is characterized by increased 
transfer of knowledge and information while also presents a dynamic that is an important 
prospect for the immediate future. 
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Figure 2.9.4: system failure framework (Cyprus) 

 

The Actor Linkage Mapping based on the answers regarding interlinks and collaborations 
belongs to the Type II where the leading key players of the information transfer and flows are 
governmental organizations and research canters/universities (Fig. 2.9.5). In this SW2-AKIS a 
Municipal unit is responsible for the knowledge diffusion among key-actors. This is very typical 
in Cyprus where extension services are mostly provided by public bodies.  

 

Figure 2.9.5: Actor linkage mapping (Cyprus) 

 

This map shows that two Governmental Organisations and one Research Center have the 
leading role in communication process while a Municipal Unit have a central part of the water 
reuse landscape. The End users (Union of farmers) belongs to the laggards among the key-
actors. The present analysis highlights interactions and links between stakeholders involved in 
water reuse in agriculture within Region of Nicosia. Conclusions are based on a survey/survey 
result. Despite the subjective nature of such a survey and the small number of stakeholders 
involved, some conclusions can be drawn on this basis. Concluding, the AKIS analysis in the 
Region of Nicosia presents a general network of 8 key-actors with increased communication and 
cooperation. The mentioned opportunities are numerically superior to barriers while in the 
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Actor linkage mapping three key-actors stand out occupying leading positions in the 
communication process regarding wastewater reclamation and reuse issues 

 

4 Discussion and conclusions 

WR2-AKIS consists a novel system to reveal information and knowledge transfer opportunities 
and weaknesses regarding water reclamation and reuse. In this Task 8 case studies (plus Nicosia) 
have been analyzed in detail in order to synthesize the WR2-AKIS. The following Table 3.1 
presents the general categories of the participated key players per country (target region). 

 

Table 3.1: Participated key players (WR2-AKIS) 

 Belgium Bulgaria France Germany Italy Spain Cyprus Greece Portugal 

ADMIN 1 - - - 1 - - - - 

GOVERN - 2 - - - 1 1 1 1 

LAUTH 2 5 5 1 4 1 2 3 3 

RTDs 3 5 4 1 1 - - 1 - 

CHAMB - - 2 1 1 - 1 1 - 

RES 4 2 1 - - 2 3 2 2 

FARM - - - - - 2 - - - 

ASSOC 2 1  3 2 2 1 2 2 

Total 12 15 12 6 9 8 8 10 8 

 

Α total of 88 key players have been participated in the whole WR2-AKIS survey with a response 
rate exceeding 95%. More details about the specific categories of key-actors and their countries 
of origin are given in the following figures 3.1 and 3.2.  

 

Figure 3.1: Participated key players per category (WR2-AKIS) 
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Figure 3.2: Participated key players per country (WR2-AKIS) 

 

This detailed presentation is very important as it reveals the particular characteristics of the 
relationships that exist in the selected knowledge and information networks. Thus, the research 
teams can focus on this analysis and evaluate the findings in comparison to other European 
regions. Particular attention must be paid to the weaknesses and barriers which must be 
overcome and the opportunities which must be strengthened in order the knowledge transfer 
network works efficiently.  

Concluding, the WR2-AKIS analysis (Fig. 3.3) reveals that four of the target regions have 
established an increased communication and cooperation network (Germany, Italy, Spain and 
Cyprus) while in almost all of them have been mentioned more opportunities than barriers 
(except Greece). This is a very important output with some practical implications for the regional 
action plans as it could be used in selecting suitable participated key-actors in the regional 
working groups and workshops. On the other hand, the typologies of the Actor Linkage 
Mappings cover a wide range of possible scenarios. Although, there are some similarities in case 
of the leading key players in the national networks (Type II: Bulgaria, Italy, and Cyprus & Type 
IV: Germany and Greece) the whole mappings present important differences that would not be 
arisen if we had chosen a homogenized way of selecting key-actors. 
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Figure 3.3: WR2-AKIS Typologies  

 

An SW2-AKIS can be an adequate vehicle for empowering farmers and reclaimed water users 
to investigate new options to make their business more sustainable. An SW2-AKIS should be 
able to propose and develop practical ideas, to support innovation, knowledge transfer and 
information exchange. In an ideal world SW2-AKIS would function as a closely related and 
interconnected system. However, existing SW2-AKIS are often fragmented. This raises 
coordination issues. Education is often weakly connected to research, extension and business. 
Applied research is often reviewed on scientific output (which places great emphasis on peer-
reviewed publications), much less on practical relevance (research is often not sufficiently 
related to farm).  This is a very important issue because the planning of policies and research 
often does not take into account the real problems (practical knowledge) at the local level but 
is mainly based on research results. Utilizing AKIS networks and knowledge of key-actors could 
enrich the research questions and lead to a better understanding of policy implications. Filling 
the gap between researchers and local key-actors can lead to significant benefits related to local 
and central decision-making and planning. 

That is precisely the main goal of this Task 2.2. To explain the weaknesses of the existing network 
and to identify opportunities to improve the efficiency of knowledge diffusion and innovation.  
According to the analysis, 5 national AKIS presents limited or average communication and 
cooperation while in the Region of Thessaloniki the barriers are more than the opportunities. 
These weaknesses of the networks could be faced via common actions (e.g. common 
participation in the regional working groups or workshops) or training activities.  On the other 
hand, the mentioned opportunities and the identified existing network cooperation could be 
also strengthened and further utilize. Related EU projects (e.g. SuWaNu Europe) aim to enhance 
this cooperation and indirectly to better address issues related to wastewater reclamation and 
reuse. Τhus, the action plans, to be designed in Task 2.6 in each target region, will be more 
realistic and willinvolve the respective stakeholders in a more efficient way.  
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Representative members of the participated key-actors in each target region have invited to 
participate in SuWaNu Europe Regional Working Groups (task 2.5) where consortium members 
will have the opportunity to work with local actors in their regions and to build dissemination 
and communication strategies following a participatory approach and thus to boost the 
implementation of innovative solutions. Besides, during these working groups a presentation of 
the SW2-AKIS analysis will took place and the respective local key-actors will be able to discuss 
the SW2-AKIS typologies and maps and to validate the approach. As a result, SuWaNu Europe 
partners will develop regional action plans on the eight selected European regions. Moreover, 
one participatory and one training workshop (in each target region) to engage local actors 
focused on transferring knowledge to practitioners will be organized. Finally, 2 cross-fertilisation 
meetings will be organised in Italy and Belgium to gather members of the Regional Working 
Groups and enable the exchange of information and experiences between the regions. All these 
regional meetings will work as networking opportunities boosting the collaboration and 
increasing the knowledge and information flow among local key-actors.  

In this Task we define a SW2-AKIS as a system concept that links people and institutions to 
promote mutual learning, to generate, share, and utilize related technology, knowledge, and 
information. The system integrates key actors (such as farmers, researchers, non-academic 
experts, public and private advisors, representatives of national, regional, and local authorities, 
representatives of chambers, and other actors) in a common communication process regarding 
wastewater reclamation and reuse. This integration offers a holistic view of the knowledge 
exchange systems, the way key-actors interact with each other using effective communication 
channels and determining the knowledge transfer flows in each target region. 

The comparison of regional SW2-AKIS highlights that multi-actor networks can deliver specific 
advisory services with innovative formats and to transfer knowledge and information among 
actors. They enable multi-topical advice, enhance the role of advisors in knowledge flow, and 
bring researchers, experts, local authorities, private companies, chambers, governmental 
organizations, associations, farmers, and other key-actors together. 

Differentiation and peculiarities in the selection of key-actors among countries are a special 
feature of the SW2-AKIS analysis which incorporates the local constraints and potentials of each 
region in an ideal system of knowledge transfer. However, the qualitative nature of this 
approach includes some important risk factors mostly related to the selection of key-actors and 
representative persons. 

The results of the analysis must, therefore, be interpreted with caution avoiding generalization 
efforts. Additionally, validation meetings and workshops increase the reliability of the analysis 
while the utilization of the SW2-AKIS for further activities enhances the transfer of knowledge 
and information by establishing reliable networks. 
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