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Disclaimer of warranties 
“This project has received funding from the Horizon Europe Framework Programme (HORIZON) under 
Grant Agreement No 101084137”. 
 
This document has been prepared by WENDY project partners as an account of work carried out within 
the framework of the EC-GA contract no 101084137. 
 
Neither Project Coordinator, nor any signatory party of WENDY Project Consortium Agreement, nor any 
person acting on behalf of any of them: 
 

(a) makes any warranty or representation whatsoever, express or implied, 
 

(i) with respect to the use of any information, apparatus, method, process, or similar item 
disclosed in this document, including merchantability and fitness for a particular purpose, or 
(ii) That such use does not infringe on or interfere with privately owned rights, including any 
party’s intellectual property, or 
(iii) That this document is suitable to any particular user’s circumstance; or 
 

(b) assumes responsibility for any damages or other liability whatsoever (including any 
consequential damages, even if Project Coordinator or any representative of a signatory party 
of the WENDY Project Consortium Agreement, has been advised of the possibility of such 
damages) resulting from your selection or use of this document or any information, 
apparatus, method, process, or similar item disclosed in this document. 
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Executive summary 
This report (WENDY deliverable 6.1) assesses and presents the impact of the WENDY methodology, 
results and tools, developed in the different work packages, on the enhancement of energy stewardship 
in wind energy projects. Further, the WENDY tools and methods are evaluated regarding their 
integration into the WENDY toolbox and responsible research and innovation measures. To do so, D6.1 
firstly reflects on the concept of (wind) energy stewardship and its components energy citizenship, 
environmental design and energy landscapes. Subsequently, metrics to assess the impact of the WENDY 
methods, results and tools on energy stewardship, its sub concepts and other performance metrics will 
be elaborated. Based on the defined metrics, a measurement protocol for a project internal evaluation 
is elaborated and described. Finally, the evaluation results are presented and discussed and lessons 
learned are derived based on the impact results.  

 

 



WENDY_D6.1 Impact assessment of the implemented methods and optimization of the WENDY toolbox 

 
 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only 
and do not necessarily reflect those of the European Union. Neither the European Union nor the granting 
authority can be held responsible for them. 

6 

Table of contents 
 

 
Technical references ............................. 2 

Disclaimer of warranties......................... 4 

Executive summary ................................ 5 

Table of contents ................................ 6 

List of Tables .......................................................................................................................... 7 
List of Figures ......................................................................................................................... 7 

1. Background .................................... 8 

1.1. Energy stewardship ..................................................................................................... 8 
1.2. Assessment goals ...................................................................................................... 10 

2. Method .......................................11 

2.1. Key exploitable results as evaluation targets ............................................................. 11 
2.2. Study design .............................................................................................................. 12 
2.3. Analysis ..................................................................................................................... 13 

3. Results and discussion .......................14 

3.1. Evaluation of main KERs ............................................................................................ 14 
3.1.1. Social acceptance interventions (SAI) tool ............................................................................. 14 
3.1.2. Single multi-variable KPI (sM.V-KPI) ....................................................................................... 18 
3.1.3. Spatial multi-criteria WENDY ConSite toolbox ....................................................................... 21 

3.2. WENDY impact on energy stewardship ...................................................................... 24 
3.3. Toolbox integration ................................................................................................... 26 
3.4. Mapping of key stakeholders and stakeholder value .................................................. 27 

4. Conclusion ...................................28 

4.1. Recommendations .................................................................................................... 28 

5. References ...................................29 

6. Appendix .....................................30 

6.1. Questionnaire ........................................................................................................... 30 
6.2. Exploitation strategy ................................................................................................. 36 

 
 



WENDY_D6.1 Impact assessment of the implemented methods and optimization of the WENDY toolbox 

 
 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only 
and do not necessarily reflect those of the European Union. Neither the European Union nor the granting 
authority can be held responsible for them. 

7 

List of Tables 

Table 1 Evaluation targets as a subset of project KERs to be evaluated regarding their impact on wind 
energy stewardship. Each target is evaluated through different WENDY project partners and their 
different roles in the development of the KER. ................................................................................ 11 

Table 2 Questionnaire groups for the project internal evaluation of each target KER ............................ 12 
Table 3 Individual workshops to evaluate the impact of the main KERs on energy stewardship ............ 13 
Table 5 Proposed enhancements of SAI regarding energy stewardship dimensions .............................. 16 
Table 6 Proposed enhancements of sM.V-KPI regarding energy stewardship dimensions ..................... 19 
 

List of Figures 

Figure 1 Interlinked socio-technical-ecological system (STES) through energy citizenship, energy 
landscape and environmental design leading to energy stewardship within all life-cycle phases of 
wind energy development. ................................................................................................................. 9 

Figure 2 Total evaluation responses for each KERs .................................................................................. 14 
Figure 3 AHP ratings for SAI of a) STES dimensions and b) stewardship aspects with N=7 evaluators ... 15 
Figure 4 Rating of responsible research and innovation dimension for the SAI based on questionnaire17 
Figure 5 AHP ratings for sM.V-KPI of a) STES dimensions and b) stewardship aspects with N=7 evaluators

 ........................................................................................................................................................... 19 
Figure 6 Rating of responsible research and innovation dimension for the sM.V-KPI based on 

questionnaire .................................................................................................................................... 20 
Figure 7 AHP ratings for the spatial multicriteria WENDY toolbox of a) STES dimensions and b) 

stewardship aspects with N=6 evaluators ........................................................................................ 22 
Figure 8 Rating of responsible research and innovation dimension for the spatial multicriteria WENDY 

toolbox based on questionnaire ....................................................................................................... 23 
Figure 9 Overall impact of the different tools, methods and results on aspects of wind energy 

stewardship and STES. The combination of the three main WENDY tools and communication 
activities lead to augmented energy stewardship of wind energy projects. ................................... 25 

Figure 10 Overall impact of the different tools, methods and results on the wind energy life cycle. ..... 26 
Figure 11 Strength and type of links between project KERs. Thicker arrows indicate a stronger connection 

based on the questionnaire evaluation. ........................................................................................... 27 
 



WENDY_D6.1 Impact assessment of the implemented methods and optimization of the WENDY toolbox 

 
 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only 
and do not necessarily reflect those of the European Union. Neither the European Union nor the granting 
authority can be held responsible for them. 

8 

1. Background 
Renewable energy technologies help reduce greenhouse gas emissions while meeting the ever-growing 
energy demands of modern societies. However, these energy infrastructures profoundly shape human–
nature–technology interactions, as they have both positive and negative effects on socio-technical-
ecological systems (STES). Addressing the rising energy demand and tackling climate change, while 
simultaneously accounting for the complex interrelations within STES, remains a significant challenge. 
To address this, holistic approaches to the planning, operation, and decommissioning of renewable 
energy infrastructure are essential. Energy stewardship is one such approach, integrating the social, 
technological, and environmental dimensions of wind energy across its entire life cycle. 
The WENDY project aimed to advance understanding of STES in the context of wind energy and to 
develop a comprehensive toolbox of methods and tools designed to enhance social acceptance of wind 
energy projects and ultimately accelerate the renewable energy transition. The energy stewardship 
concept guided the development of these tools, and their effectiveness is assessed with a focus on 
energy stewardship principles and the STES framework. 
 

1.1. Energy stewardship 

Generally, stewardship is an ethical value that lets people take care of somebody or something. Hence 
a certain bond between the guardian and the guarded is created. The term has widely been used in the 
context of nature and environment and describes the recognition of societies responsibility for natural 
resources and their social, environmental, and economic values for current and future generations [1]. 
Stewardship approaches are based on STES and mediate the human-technology-environmental 
relationship and connectedness [2].  
 
In the context of energy production and consumption, however, stewardship has neither been widely 
studied nor applied. The WENDY project aims to address this gap by applying the stewardship concept 
to wind energy projects. The project defines (wind) energy stewardship as the responsible and 
sustainable management of energy resources, with an emphasis on reducing both overall energy 
consumption and environmental impact both for current and future generations. Energy stewardship 
integrates wind energy technology with the natural and social environment throughout the entire life 
cycle of wind energy projects. 
 
This integration of STES dimensions draws on three established concepts in sustainable energy 
development: energy citizenship [3], [4], [5], [6], energy landscapes [7], [8], [9], [10] and environmental 
design e.g. [11]. 
 
Energy citizenship focuses on the social-technical system (STS) of sustainable energy development. The 
concept goes beyond mere public participation or opposition, envisioning an energy system where 
individuals and communities act as active stakeholders rather than passive consumers [3], [4]. Within 
this concept positive and negative consequences of energy demand are equally distributed through 
society with both rights and responsibilities [6]. Due to its visibility and immobility, wind energy is a 
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resource that reminds us of where energy comes from and what responsibilities society has, to fulfill a 
certain energy demand [7]. Consequently, energy citizenship refers to the question of Who decides on, 
builds, and owns wind energy? However, critics note that the concept lacks scientific consensus on the 
definition of “citizenship” and is not clearly differentiated from related ideas such as energy democracy 
[3]. 
The second concept, energy landscape, refers to the energy demand that transforms landscapes [7] and 
hence include the socio-ecological system (SES). This concept considers the spatial, social, and temporal 
impacts of energy systems, both direct and indirect, and how these changes reshape the socio-ecological 
world. Landscape transformation plays a pivotal role in shaping public acceptance of energy projects, 
shifting the paradigm from energy for space to energy from space [12] raising the question where to 
develop wind energy? 
Finally, environmental design focuses on the technical-ecological system (TES), aiming to minimize the 
environmental impacts of wind energy infrastructure. By applying mitigation and conservation hierarchy 
measures, environmental design seeks to balance energy production with improved ecological 
conditions and societal interests [11]. This concept addresses the question: How should wind energy be 
built? 
 
Taken together, these three concepts link the socio-technical-ecological dimensions of energy 
development, forming a holistic framework that applies throughout every phase of the wind energy 
project life cycle (Figure 1). 

 
Figure 1 Interlinked socio-technical-ecological system (STES) through energy citizenship, energy landscape and 
environmental design leading to energy stewardship within all life-cycle phases of wind energy development 
(WENDY project). 
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1.2. Assessment goals 

During the 36 months of the WENDY project a variety of results, methods and tools have been developed 
that in one or the other form support sustainable wind energy development focusing on different 
aspects of the STES.  
 
The aim of task 6.1 is to evaluate where, in relation to STES, the different project outcomes support the 
development of wind energy. On this basis the combined impact of all project outcomes on energy 
stewardship will be analyzed. 
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2. Method 

2.1. Key exploitable results as evaluation targets 

A subset of the most relevant Key Exploitable Results (KERs) has been identified as evaluation targets to 
assess their impact on advancing wind energy stewardship. These KERs, defined in the WENDY General 
Agreement (GA, Table 10), are directly applicable in practice and are designed to support a range of 
stakeholders involved in wind energy development projects. To focus on results with the greatest 
practical relevance, a preselection of seven evaluation targets has been chosen, excluding internal 
project KERs that are solely supportive in nature (Table 1). The evaluation represents an internal project 
evaluation where each KER is evaluated by project partners with their different level of involvement in 
developing the KER. Each KER was evaluated by at least three partners: the lead partner responsible for 
its development, a partner actively involved in its creation, and a partner who was not directly involved 
in its development. 
 

Table 1 Evaluation targets as a subset of project KERs to be evaluated regarding their impact on wind energy 
stewardship. Each target is evaluated through different WENDY project partners and their different roles in the 
development of the KER.  
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KER number 
GA KER title          
1 WENDY toolbox          

2 Single multi-variable KPI          

7 Social acceptance 
interventions tool          

9 SusRL          

10 ES-BIO-LCA impact 
mapping          

11 Avifauna & bat detection 
system          

12 
Wind characterisation 
and curtailment 
evaluation criteria 

         

 
Yellow indicates active participation and development, green leading the KER development and blue not 
involved in the KER development. 
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The knowledge and insights gained during the conceptualization and implementation phase of each KER 
served as the primary evidence basis to evaluate the KER. For evaluators who were not actively involved 
in the development of a given KER, the corresponding WENDY project deliverables were used as the 
evidence base for assessment. 

2.2. Study design 

The first workshop was conducted in project month M24 to inform all project partners regarding the 
planned assessment. In addition, a discussion about the different topics and KERs to be included in the 
assessment was held.  
The study employed a two-step approach to evaluate the selected KERs. First, for each KER, a set of 
open- and closed-ended questions (Appendix 10.1) was answered based on the established evaluation 
evidence. The questionnaire, created using jotform1, was completed by each partner as specified in 
Table 1. It was organized around the main evaluation topics outlined in Table 2. 
 

Table 2 Questionnaire groups for the project internal evaluation of each target KER. 

Topic Description Rationale 

General 
explanations 

General explanation of how the assessment 
works, and which partner institution must 
assess which of the KERs. Web links to the 
WENDY project deliverables 

Provide methodological overview, 
target KERs and evidence basis for 
each project partner. 

About the rater Expertise and background of the person 
rating, the institution and the degree of 
involvement in the KER. 

Potential distinction in results 
regarding level of expertise or 
involvement in KER development.  

Overall KER 
quality 

General quality of the KER and the 
fulfillment of the KER goals according to the 
GA.  

General qualitative feedback and 
suggestions to enhance the KER. 

Sustainability 
dimensions 

Assess the KER about the influence and 
impact on the different sustainability 
dimensions. 

Evaluating the links each KER to the 
different STES dimensions. 

Energy 
stewardship 

Recapitulation and explanation of the 
energy stewardship concept and related sub 
concepts. Rating of the KER impacts on the 
different sub concepts. 

Evaluation regarding the aspects of 
wind energy stewardship. 

Responsible 
research and 
innovation 

Responsible Research and Innovation (RRI) 
as a concept that emphasizes the alignment 
of research and innovation processes with 
social values, needs and expectations. 

Evaluating the KER regarding the 
different dimensions of research 
and innovation. 

 
1 Free Online Form Builder & Form Creator | Jotform 

https://eu.jotform.com/
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Topic Description Rationale 

Expected 
stakeholder 
value 

Practical, direct value of the KER for wind 
energy development. 

Rating the benefits of potential 
stakeholders when applying the KER 
to wind energy projects. 

Toolbox 
integration 

Evaluate the degree of integration between 
a KER and the “Spatial multi-criteria WENDY 
ConSite toolbox.”  

 

 
Following the evaluation in the questionnaire, a series of four workshops were organized. The workshops 
were conducted with the responsible of the three main KERs that represent tools ready to apply by 
stakeholders (Table 3) engaging also the WP6 leader. In addition, a final workshop (M33) including all 
project partners was conducted to present and discuss the results.  
 

Table 3 Individual workshops to evaluate the impact of the main KERs on energy stewardship. 

KER Responsible Workshop date 

Spatial multi-criteria WENDY ConSite 
toolbox 
 

NINA 27/6/25 

Single multi-variable KPI CIRCE 26/6/25 

Social acceptance interventions tool CBS 25/6/25 
 
Within the individual workshops, the results from the questionnaire were presented. For each of the 
evaluation themes, the KER developer interpreted the results and complemented these where 
necessary. Finally, potential improvements and challenges or efforts required to address these are 
discussed. 

2.3. Analysis 

For the questionnaire-based evaluation, the open questions were summarized and synthesized manually 
for each of the 7 KERs. Descriptive statistics and visualizations of the numerical questions were made 
using RStudio and R language (V.4.4.0). Specifically, to analyze the evaluators’ decisions regarding the 
impact on different energy stewardship aspects, based on the numerical sliders (Appendix 10.1), an 
analytical hierarchy process (AHP) was applied. Using the R-package ahpsurvey (0.4.0) comparison 
matrices, individual and group preferences were estimated. Visualizing the connection and integration 
of the KERs into the spatial multi-criteria WENDY ConSite toolbox network analysis was applied.  
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3. Results and discussion 
From the totally assigned 41 evaluations to the different partners, 30 responses have been collected 
which corresponds to a 75.6% response rate. Figure 2 shows the distribution of the responses for each 
KER. The KER “Guidelines to enhance wind energy citizenship / policy recommendations” received only 
one answer and will therefore not be considered in the subsequent analysis. 
 

 
Figure 2 Total evaluation responses for each KERs. 

 
Each of the other KERs have been evaluated by at least one directly involved project partner and one 
partner that was not actively contributing to conceptualizing or developing the KER. Hereinafter, the 
detailed results of the questionnaire and the individual workshops are presented for each of the three 
main KERs (3.1). In the sections (3.2–3.4), all WENDY tools, KERs and further project activities will be 
qualitatively summarized on their impact on enhancing energy stewardship (3.2), the integration into 
the WENDY ConSite toolbox (3.3) and their key stakeholder and stakeholder values (3.4). This is done 
based on the questionnaire evaluation of the KERs, the evaluation workshops with the main tools (3.1), 
and the findings from the main closing evaluation workshop including all project partners. 

3.1. Evaluation of main KERs 

3.1.1. Social acceptance interventions (SAI) tool  

Generally, the 6 evaluators rated the SAI as a high-quality KER with a score of 4.2/5 points. The feedback 
from the questionnaire and the discussions within the workshops revealed two main general suggestions 
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to enhance the SAI. Firstly, it was proposed to include more diverse literature (including grey literature 
and technical reports) in the tool’s database. Technically, this would not be a major challenge, but it 
would require routines to select and quality-check the reports. The SAI could also be extended towards 
sharing literature of social interventions between registered users to enhance engagement. However, 
this would need a completely different technical setup. Secondly it was mentioned that an indication for 
each source if the intervention is based on theory only or tested in practice. Some sort of indication 
could be provided (e.g. qualitative – quantitative; experimental – non-experimental). However, such a 
distinction may bias the perception of importance of interventions, since not tested interventions are 
not of less relevance.  
 
Impact on energy stewardship 
The AHP rating from the survey revealed that the SAI has a focus on the social system (Figure 3 a) of the 
energy stewardship framework. However, evaluators during the workshop’s discussion argued that 
acceptance is a broad concept that focuses on people’s attitude towards various aspects of wind energy, 
encompassing not only the social aspects, but also the technical and environmental, as well as the 
interrelations between them. Evaluators further acknowledged that in that sense, the SAI tool accounts 
for these different aspects from a social perspective, by the inclusion of environmental, landscape, 
institutional, psychological, socio-economic, technical impact categories.  
 
a)  b)  

  
Figure 3 AHP ratings for SAI of a) STES dimensions and b) stewardship aspects with N=7 evaluators. 

Given the inclusion of the wide range of impact categories in the SAI, 50% of the respondents stated that 
the tool is a holistic tool, directly enhancing energy stewardship of wind energy projects. The other 50% 
see the tool directly targeted to enhance energy citizenship or environmental design (Figure 3 b).  
 
In the questionnaire, evaluators proposed that a more interactive version of the SAI would make the 
tool stronger with regard to participation and finally augment its impact on energy citizenship. Currently, 
the tool is rather descriptive, and it could be enhanced so that the users e.g. can give comments, or 
exchange feedback on specific interventions. To do so, the tool architecture must be transformed 
fundamentally, which is out of scope in the WENDY project. Another possibility to integrate the tool’s 
operation in a more interactive way into the WENDY ecosystem could be the connection to the WENDY 
network of interest (NoI). In the NoI, interventions, their applications and outcomes could be discussed 



WENDY_D6.1 Impact assessment of the implemented methods and optimization of the WENDY toolbox 

 
 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only 
and do not necessarily reflect those of the European Union. Neither the European Union nor the granting 
authority can be held responsible for them. 

16 

and connected to the tool. To enhance the impact of the tool on energy stewardship, the questionnaire 
revealed that a more direct connection between the SAI and the spatial multi-criteria WENDY toolbox 
would be beneficial. The spatial context and potential region-specific spatial resistances against wind 
energy development could feed the SAI automatically and provide tailored feedback to the user. 
However, this would need technical adjustments on both the SAI and the spatial multi-criteria WENDY 
ConSite toolbox. 
 

Table 4 Proposed enhancements of SAI regarding energy stewardship dimensions. 

Proposed improvement based on questionnaire 
assessment 

Comments from KER developer 

Energy citizenship 
The SAI tool only provides descriptive information 
and doesn’t include the possibility for active 
contributions in the sense of “active and 
responsible participation of citizens, through 
individual and collective action, in the 
development of energy systems.” 

This would make the tool more co-creative, but 
technical solutions to achieve this functionality 
must be developed further. Another possibility 
could be the connection of the WENDY network of 
interest and the corresponding forum with the SAI 
tool. Experiences with different interventions 
could be shared and discussed.  
 
Exploiting and operating such a tool is not defined, 
since such a framework would need to be 
constantly moderated, quality checked and 
maintained.  

Energy stewardship 
Integrating the SAI into the Spatial multi-criteria 
WENDY ConSite toolbox to provide interventions 
that are specific to the local context.  

 

 
Embedded in the life-cycle framework of a wind energy infrastructure, the social acceptance 
interventions tool has been rated as mainly applicable during the planning and the design phases. 
However, it should be noted that this does not imply the SAI tool cannot be valuable in later phases of 
project development, such as during the repowering of a wind farm through the addition of new 
turbines.  
 
Regarding energy stewardship it can be concluded that the SAI strengthens the WENDY methodology 
mainly on the social environment including aspects of both energy citizenship and environmental 
design. It strengthens the stakeholders understanding regarding the causes of resistances to wind 
energy and to possibly support the development of mitigation/intervention strategies.  
 
Responsible research and innovation 
Figure 4 shows that the SAI revealed the highest score (10/10) for understandability (U2) given the fact 
that the SAI is user-friendly and easy to apply. Evaluators provided potential enhancements particularly 
for reproducibility (U1) and inclusiveness (P1). 
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Figure 4 Rating of responsible research and innovation dimension for the SAI 
based on questionnaire. 

Reproducibility = How transparent and 
comprehensible are the processes and 
workflows  
 
Understandability = How user friendly 
(well-described and easy to 
understand)  
 
Adaptability = How well can the KER be 
integrated in other tools/processes 
(e.g. modular, generic, outputs)?  
 
Innovation = How would you score the 
level of novelty/creativity of the KER?  
 
Operability = How would you score the 
reproducibility and consistency of the 
KER outcomes?  
 
Inclusiveness = How much does the KER 
stimulate participatory processes with 
different (types of) stakeholders? 

 
Understandability: One evaluator mentioned that the article selection and inclusion into the tool’s 
literature database is not entirely clear. 
Inclusiveness: Two evaluators mentioned that the tool lacks interactivity and the possibility to provide 
feedback or suggestions on the proposed interventions.  
 
Clarifying and explaining the literature selection process on the tool’s interface would enhance 
reproducibility. Allowing users to submit their own local experiences, feedback, or context-specific 
interventions—could create a more dynamic, evolving repository and foster inclusiveness. 
 
Stakeholder value 
Besides the previously proposed enhancement of interactivity of the SAI tool, responses reveal that the 
stakeholder value is rated at 8/10 and among the highest of all WENDY KERs. Particularly the coverage 
of different impact topics and direct applicability are highlighted as very positive for the stakeholder 
value.  
 
Integration into the Spatial multi-criteria WENDY ConSite toolbox 
83% of the respondents rated that the integration of the SAI into the WENDY ConSite toolbox is not 
existing or just of conceptual nature. They propose that the SAI and the spatial multi-criteria WENDY 
ConSite toolbox could be connected by using the toolbox as a spatial filter for recommendations 
(national or subnational level). Although this could be technically feasible, limited research and thus 
recommendations might be available for several regions. Another process integration of the SAI into the 
toolbox could be to embed the interventions as contextual comments or guidance, helping users 
consider social acceptance strategies during spatial decision-making provided by the toolbox. In 
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addition, the WENDY network of interest (NoI)2 provides a platform to further discuss the integration of 
the SAI into the WENDY consite toolbox. 

3.1.2. Single multi-variable KPI (sM.V-KPI) 

The sM.V-KPI has been rated by 6 evaluators with an average score of 4.2 out of 5, corresponding to a 
high-quality score.  
 
Generally, the evaluators acknowledge the holistic and rigorous way the sM.V-KPI is implemented. They 
also mention that more interaction and customization of the tool would be favorable to enhance its 
impact on energy stewardship of wind energy projects. They propose to modify and add weights of input 
parameters as well as elaborating more locally valid estimations for CAPEX and OPEX or integrating local 
surveys into social indicators. Although these are justified suggestions, the interactions of 
environmental, social or techno-economic factors determining wind energy development are often of 
complex nature, locally dependent and thus hard to synthesize within one single performance indicator. 
 
 Therefore, the following two restrictions had to be applied: 

1) Limit the number of user inputs 
2) The use of open-source data at European level 

 
These two restrictions lead to the fact that the sM.V-KPI represents a strategic decision-support system 
to be used within an initial screening in the planning phase and not accounting for locally valid, project 
specific considerations. Implementing more user interactivity and customized inputs would not be of 
technical difficulty but data availability remains critical. Another suggestion regarding the general 
enhancement of the tool was the assessment and visualization of uncertainties. For the technical and 
environmental indicators of the KPI this would be feasible since statistics could be calculated. 
Accounting for the uncertainties within the social dimension is not possible or just in very limited 
circumstances.  
 
Impact on energy stewardship 
The AHP rating from the survey revealed that the sM.V-KPI does not have a clear focus dimension, since 
the tool is of a holistic nature. (Figure 5 a). Although the sM.V-KPI includes the social, technical and 
environmental aspects of wind energy projects it is not directly comparable between different project 
locations.  
 
85% of the evaluators rated the tool as directly targeting to enhance energy stewardship (Figure 5 b) 
and one respondent stated that environmental design reflects more as the core concept of the sM.V-
KPI. Two main points to enhance the impact of the sM.V-KPI on energy stewardship are proposed by the 
internal evaluation (Table 6). 
 
a) b) 

 
2 https://wendy-kep.eu/network-of-interest/ 
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Figure 5 AHP ratings for sM.V-KPI of a) STES dimensions and b) stewardship aspects with N=6 evaluators. 

Table 5 Proposed enhancements of sM.V-KPI regarding energy stewardship dimensions 

Proposed improvement based on questionnaire 
assessment 

Comments from KER developer 

It is stated that the final weighting of the different 
KPIs is not justified regarding the holistic nature of 
the tool 

Providing the user with the possibility to assign 
weights reflects the fact that final decisions about 
project locations and licenses are in the end a 
political weighing of costs and benefits, reflecting 
in different weights of impact factors. In addition, 
assigning weights fosters an understanding of the 
sensitivity and the mechanisms for the scoring of 
different sites, which is ultimately leveraging 
transparency of decisions and augmenting energy 
stewardship.  
 

Better integrate the different life-cycle phases into 
the tool to enhance the impact on wind energy 
stewardship. 

This is a very valid proposal, but data availability 
has to be considered as well. While it would be 
feasible for technical and environmental data to 
distinguish between the different phases, it would 
be very challenging for the social data. 

 
 
Regarding energy stewardship, it can be concluded that the sM.V-KPI strengthens the WENDY 
methodology with a holistic assessment accounting for all aspects of the wind energy stewardship. 
However, the data is of high level and coarse European resolution which is not directly applicable for a 
local context which reduces the impact on energy citizenship. 
 
Responsible research and innovation 
The survey revealed the highest score (8/10) for reproducibility (U1) and operability (O1) and innovation 
(I1) while inclusiveness (P1) is rated lowest (Figure 6). 
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Figure 6 Rating of responsible research and innovation dimension for the 
sM.V-KPI based on questionnaire. 

Reproducibility = How transparent and 
comprehensible are the processes and 
workflows  
 
Understandability = How user friendly 
(well-described and easy to 
understand)  
 
Adaptability = How well can the KER be 
integrated in other tools/processes 
(e.g. modular, generic, outputs)?  
 
Innovation  = How would you score the 
level of novelty/creativity of the KER?  
 
Operability = How would you score the 
reproducibility and consistency of the 
KER outcomes?  
 
Inclusiveness = How much does the KER 
stimulate participatory processes with 
different (types of) stakeholders? 

 
Evaluators provided potential enhancements for the following points: 
Inclusiveness: Involve local stakeholders more directly—e.g., through feedback tools or community 
input—so their concerns are part of the tool's evaluation. In addition, for adaptability another evaluator 
proposed to allow regional customization to reflect local environmental, technical, or social specifics. 
Both points are valid but neglect that the tool is designed as a strategic decision-support tool based on 
European data, least possible inputs and applicable all over Europe.  
Regarding the understandability one responder suggested to add simple explanations and user guidance 
to understand how the score is calculated and how it must be interpreted.  
 
Some further user inputs could be developed to enhance the adaptability and user experience. 
Enhanced clarifications and guidance should be elaborated with emphasis on the KPI interpretation and 
the use as a holistic tool to foster energy stewardship. 
 
Stakeholder value 
On a scale from 1 to 10 the mean stakeholder value is rated as 7.8. Particularly some local adaptation of 
the tool and its input would enhance the value for projects. The possibilities and concerns regarding this 
point have been discussed in the evaluation of the energy stewardship impact.  
 
Integration into the Spatial multi-criteria WENDY ConSite toolbox 
All responders agree that the integration of the KPI into the toolbox is of a conceptual nature. Common 
data sources and sharing of data are not automated. The integration of the sM.V-KPI regarding data 
exchange would be feasible without major effort. However, synchronizing the computational logic for 
both would be more difficult.  
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3.1.3. Spatial multi-criteria WENDY ConSite toolbox 

The spatial multi-criteria WENDY ConSite toolbox has been rated by 6 evaluators with an average score 
of 4.7 out of 5, corresponding to a very high overall quality score. The evaluation revealed that the 
toolbox could improve regarding more ecosystem service maps, further curtailment criteria and more 
turbine models to choose from. In addition, the raters see a lack in connection between the toolbox and 
the social interventions tool, or the evidence gained from WP2. However, the guidelines to enhance 
wind energy citizenship (D6.3) and the exploitation strategy (D7.2) bring the two tools closer together 
on a conceptual basis.   
Discussions during the evaluation workshop revealed that the integration of the social dimension was 
challenging since spatially explicit data on a European scale is often not available for social dimensions. 
Distance to settlements is a coarse proxy that had the potential to be improved through evidence gained 
from other work packages within the WENDY project. 
 
Impact on energy stewardship 
The AHP rating from the survey revealed that the toolbox does not have a clear focus dimension, since 
the tool is of holistic nature. (Fig 7a).  
 
On the AHP rating, the toolbox covers all aspects of energy stewardship in a balanced way (Figure 7 a & 
b). However, 85% of the evaluators rated the toolbox as a tool to enhance the energy landscape, 
whereas 40% see direct enhancement of energy stewardship. Enhancing energy landscape is seen as a 
core aspect of the toolbox since spatially explicit scoping and optimal siting of wind energy production 
is the main goal of the toolbox. The functionality to balance socio-ecological and economic values makes 
the toolbox a holistic planning tool. Using the result of the tool results in enhanced energy stewardship, 
including local stakeholders to map locally valid socio-ecological values.  
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a) b) 

  
Figure 7 AHP ratings for the spatial multicriteria WENDY toolbox of a) STES dimensions and b) stewardship 
aspects with N=6 evaluators. 

However, in addition to sustainable energy production, energy stewardship includes the reduction of 
energy consumption, an aspect which is not covered by the toolbox. Technically local/regional 
consumption numbers from national statistics could be integrated if available. Such numbers could then 
be used to provide scenarios of wind energy development needs, given a certain dynamic on the energy 
demand side. Another reviewer stated that the tool nicely covers the planning aspect of energy 
landscape but lacks in supporting adaptive management as a core part of energy stewardship. However, 
monitoring post-installation impacts presume a close connection of the toolbox with engineering micro-
siting and monitoring tools. At the current stage the implementation of the siting toolbox into micro-
siting tools is only conceptually drafted. Finally, evaluators mention that including national wind energy 
policies would strengthen the toolbox’s stewardship role by translating insights into concrete actions. 
However, since national policy landscapes are highly diverse and complex, this step might not be 
included directly in the tool.  
 
To enhance energy stewardship in the spatial multi criteria WENDY ConSite toolbox, aspects of energy 
demand could be included in spatially explicit way to foster distributional justice of wind energy projects. 
 
Responsible research and innovation 
Generally, the toolbox is rated above 7.5 out of 10 for each aspect of responsible research and design 
(Figure 8). 
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Figure 8 Rating of responsible research and innovation dimension for the 
spatial multicriteria WENDY toolbox based on questionnaire. 

Reproducibility = How transparent and 
comprehensible are the processes and 
workflows  
 
Understandability = How user friendly 
(well-described and easy to 
understand)  
 
Adaptability = How well can the KER be 
integrated in other tools/processes 
(e.g. modular, generic, outputs)?  
 
Innovation = How would you score the 
level of novelty/creativity of the KER?  
 
Operability = How would you score the 
reproducibility and consistency of the 
KER outcomes?  
 
Inclusiveness = How much does the KER 
stimulate participatory processes with 
different (types of) stakeholders? 

 
Understandability and inclusiveness could be further strengthened by providing clear guidance for the 
interpretation of the impact scales that range from 0 to 1. A linked web page with further explanations 
and references to the technical method development papers would be very useful for the end user of 
the toolbox. In addition, the user must better understand the distinction between intrinsic and utilitarian 
nature values and why it is important for wind energy planning.  
 
Reproducibility and understandability: Similarly to the communication of the impact scales, it is 
important that the user understands the ES-LCA modelling. The toolbox and the ES-LCA tool would need 
to coordinate explanations and examples for the ecosystem service mapping and inform the user how 
this data is integrated in the toolbox.  
 
 
Stakeholder value 
65% of the respondents see wind farm developers as the main stakeholder group for the WENDY 
toolbox. Others state that public administration could make use of the tool. On a scale from 1 to 10 the 
mean stakeholder value is rated as 8.5, which is among the highest values of all WENDY key exploitable 
results. To enhance the stakeholder value, the toolbox could provide comparison of different planning 
scenarios. This would enhance transparency, facilitate communication of wind energy siting, and foster 
collaborative planning among different stakeholders. Furthermore, with an embedded information 
website a quick reflection on the integration of the tool into practical processes and combination with 
existing wind energy planning and assessment tools could be presented to the stakeholders. This would 
facilitate the targeted use of the tool for the stakeholder. During the evaluation workshop it has been 
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discussed to allow the use of the tool without ES mapping, since this demands a lot of resources. 
Technically, ES proxy maps could be made available. However, such maps are often of very coarse spatial 
resolution and based on generalized assumptions. Thus, using these for siting might be misleading. In 
addition, avoiding the ES mapping step would result in exclusion of local knowledge and participation 
and ultimately lead to weaker energy citizenship of the project.  

3.2. WENDY impact on energy stewardship 

The left side of Figure 9 shows the WENDY KERs developed throughout the project. Each of these tools 
target one or several dimensions of energy stewardship and STES. It reveals that the project activities 
cover each dimension and each concept of energy stewardship. The three main tools (chapter 3.1) are 
based on or connected to the other KERs. Thus, the social acceptance interventions tool (SAI), the single 
multivariable KPI (sM.V-KPI) and the spatially explicit multi-criteria WENDY ConSite toolbox are all of 
holistic nature, including all aspects of energy stewardship. The three main tools represent strategic 
decision-support tools to better inform stakeholders regarding the consequences of a wind energy 
project on the social and natural environment. However, figure 9 also shows that only the combination 
of the tools together with dissemination and communication activities will lead to a positive impact 
on wind energy stewardship.  
The internal evaluation showed that all tools could be enhanced regarding documentation and 
information to stakeholders and users. Particularly engagement with and information for stakeholders 
remain crucial and are not directly covered by the tools. However, the WENDY project applied a variety 
of communication, engagement and dissemination activities of the tools and methods within case study 
regions (e.g. D.5.13, D.6.24, D.6.55 or D7.86). Only the combination and interactive integration of the 
tools within stakeholder networks will ultimately augment stewardship for wind energy development 
(Figure 9). The prerequisites are in place and methods have been developed through the project but the 
proof whether the WENDY methods and tools lead to enhanced energy citizenship, better planned 
energy landscapes, more environmentally friendly designs solutions to ultimately augmented energy 
stewardship of wind energy projects in Europe need to be proven in practice in long duration beyond 
the project’s lifetime.  
 

 
3 WENDY project deliverable 5.1 “WENDY societal engagement and capacity building program”, 2023 
4 WENDY project deliverable No. 6.2: “WENDY Knowledge Exchange Platform (1st version)”, 2024 
5 WENDY project deliverable No. 6.5: “WENDY Knowledge Exchange Platform (2nd version)”, 2025 
6 WENDY project deliverable No. 7.8: “Exploitation of synergies with relevant projects (Updated)”, 2025 
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Figure 9 Overall impact of the different tools, methods and results on aspects of wind energy stewardship and 
STES. The combination of the three main WENDY tools and communication activities lead to augmented energy 
stewardship of wind energy projects. 

 
Two shortfalls regarding the project’s impact on energy stewardship can be synthesized. Firstly, energy 
stewardship includes the whole life cycle of wind energy infrastructure. Most of the project activities, 
results and tools primarily support the planning and design phase (although they may also be 
applicable in later phases of the project under certain conditions). Only a few might clearly support the 
licensing or the operational phase. Stakeholder engagement activities include the operational phase 
indirectly. The construction and decommissioning phase are not directly covered by the project 
activities. (Figure 10). 
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Figure 10 Overall impact of the different tools, methods and results on the wind energy life cycle. 

 
Secondly, energy stewardship extends beyond the sustainable development of infrastructure—the 
supply side of energy—and encompasses efforts to reduce energy consumption on the demand side. 
Lowering electricity consumption directly contributes to the avoidance level of the mitigation hierarchy. 
While none of the current tools, methods, or results are explicitly designed to reduce overall energy 
demand, all three primary tools could incorporate a null scenario (i.e., not constructing a wind park) 
as a baseline. This approach would enable a clear comparison between the impacts of developing versus 
not developing a wind energy project. Effectively communicating such analyses using WENDY tools and 
methods would strengthen energy stewardship by explicitly integrating the mitigation hierarchy into 
decision-making. 

3.3. Toolbox integration 

Integrating the methods and results into the WENDY main tools is key to support the energy stewardship 
enhancement of wind energy projects. The questionnaire revealed that on a conceptual level, most of 
the tools are integrated and interlinked with each other and connected to one or several tools (Figure 
11). However, fewer connections are of more direct information flow and just one connection 
represents a data flow between a method and a main toolbox. The results of the internal evaluation 
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questionnaire also show that just a few links are strong, whereas most other links are only weak as 
evaluated by the project partners.  

 
Figure 11 Strength and type of links between project KERs. Thicker arrows indicate a stronger connection based 
on the questionnaire evaluation. 

 
To further advance energy stewardship through the developed tools, it is essential to enhance and 
streamline the flow of information and data. A key step toward better integration would be the creation 
of a WENDY ‘data lake’—a centralized repository that consolidates all data used across tools. This data 
lake would accommodate diverse data types, including structured and unstructured, qualitative and 
quantitative, spatial and non-spatial, as well as both sensitive and open data. Additionally, it could serve 
as a platform for collecting and storing user feedback, thereby improving user interaction, participation, 
and the overall effectiveness of the tools. 

3.4. Mapping of key stakeholders and stakeholder value 

Wind farm developers are key stakeholders for all the resources developed in the WENDY project. 
However, some tools might be valuable for public administration and authorities for policy design or 
spatially explicit area planning. The internal questionnaire and the discussions in the workshops revealed 
that the spatial WENDY ConSite toolbox, the guidelines to enhance energy citizenship and the ES-BIO 
LCA mapping tool can support public administration noticeably in addition to project developers.  
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4. Conclusion 
The tools and methods developed within the WENDY project form a comprehensive toolbox to advance 
energy stewardship in wind energy projects. All three core components of energy stewardship—energy 
citizenship, environmental design, and energy landscapes—are addressed through the project’s 
approaches. In particular, the three main tools support holistic decision-making, aiming to minimize the 
impacts of wind energy development on socio-ecological systems. Based on the presented results the 
exploitation potential and different exploitation pathways are summarized in appendix 10.2. While pilot 
testing and evaluation of the tools have offered practical evidence of these tools in action in terms of 
applicability, performance, and overall effectiveness, these tools can further benefit from continued 
observation and validation as they continue to be deployed in wider real-world environments. 
 

4.1. Recommendations 

For further research and development projects the following recommendations can be drawn: 
• Establish stronger links between spatially explicit environmental / technical aspects of wind 

power and social aspects. This enhances decision support systems and allows stakeholders for 
concrete application of such tools. 

• Further test generalization of the WENDY case study areas to other areas or whole Europe. This 
would include research on extrapolating the developed models and further facilitating 
stakeholder engagement in other wind energy development areas. 

• Involve stakeholders and experts earlier on in the development and design process of decision 
support tools in order to further enhance usability and implementation in industry processes. 

• Establish a common data lake early in a project to facilitate the integration of different types of 
data and communication between stakeholders, tool developers and researchers. 
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6. Appendix 

6.1. Questionnaire 

Question code Question Questionnaire block Question type 

selectKer Select the KER you 
want to evaluate 

 Drop down list:  
• Spatial multi-criteria WENDY 

ConSite toolbox 
• Single multi-variable KPI 
• Social acceptance 

interventions tool 
• Guidelines to enhance wind 

energy citizenship / Policy 
recommendations 

• SusRL 
• ES-BIO-LCA impact mapping 
• Avifauna & bat detection 

system 

• Wind characterization and 
curtailment evaluation 
criteria 

 What is your personal 
role in the production 
of the {selectKer}? 

Questions about 
participant 

Dropdown list  
• I am responsible for the KER 
• I led a task, contributing to 

the KER 
• I 

supported/participate/review 
activities 

• I had no active contribution 

 What is the role of your 
institution in the 
production of the 
{selectKer}? 

Questions about 
participant 

Dropdown list  
• I Lead 
• Participating 

• No active role 

 Based on which 
personal contribution 
do you evaluate the 
{selectKer}? 

Questions about 
participant 

Dropdown list  
• Actively developing the KER 

or tasks contributing to the 
KER 

• Actively using the output of 
the KER 

• Reading the concept in form 
of the deliverable(s) 

• Other 

 Briefly describe your 
personal activities 
contributing to 

Questions about 
participant 

Open question 
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produce the 
{selectKer} 

 Based on your 
professional expertise 
and background, from 
which perspective do 
you evaluate 
{selectKer}? 

Questions about 
participant 

Dropdown list  
• Professional (The KER falls 

mainly within my expertise) 
Actively using the output of 
the KER 

• Partly professional (some 
parts of the KER cover my 
expertise)  

• Layman (no professional 
knowledge of the KER 
content) 

 According to your 
understanding of the 
{selectKer}, briefly 
describe the main 
goal(s) the KER in your 
own words. 

General questions 
about the quality of 
the KER 

Open question 

 Has the intended 
objective as you 
described it above of 
the {selectKer} been 
reached? 

General questions 
about the quality of 
the KER 

Yes, No, Partially 

 How could the 
{selectKer} be 
improved to better 
reach the intended 
objective(s)? 

General questions 
about the quality of 
the KER 

Open question 

 Regardless of whether 
the goal was achieved 
or not, please describe 
possible improvements 
to the {selectKer}? 

General questions 
about the quality of 
the KER 

Open question 

 How would you rate 
the overall quality of 
the {selectKer}  

General questions 
about the quality of 
the KER 

Rating scale (1= Very low 
quality, 2= low quality, 3= 
sufficient quality, 4=good 
quality, 5=very good quality) 

 Which sustainability 
dimension would you 
choose as the focus 
dimension of the 

Sustainability 
dimension of KER 

Dropdown list 
• Technological 
• Social 
• Environmental 

• Holistic - all three dimensions 
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{selectKer} in terms of 
assessing the impact of 
renewable energy 
infrastructure? 

 Briefly describe your 
understanding of how 
the {selectKer} 
strengthens a wind 
energy project on its 
focus dimension. 

Sustainability 
dimension of KER 

Open question 

 Potentially, the KER 
also includes other 
sustainability 
dimensions. How 
would you describe the 
contribution of the 
{selectKer}, to assess 
impact of wind energy 
infrastructure on other 
sustainability 
dimensions? 

Sustainability 
dimension of KER 

Open question 

 How much does the 
{selectKer} contribute 
to technological vs. 
social sustainability 
relatively speaking? 

Sustainability 
dimension of KER 

Numerical slider: -4 
(Technological >> Social) | 0 
(Equal) | +4 (Social >> 
Technological) 

 How much does the 
{selectKer} contribute 
to technological vs. 
environmental 
sustainability relatively 
speaking? 

Sustainability 
dimension of KER 

Numerical slider: -4 
(Technological >> 
Environmental) | 0 (Equal) | 
+4 (Environmental>> 
Technological) 

 How much does the 
{selectKer} contribute 
to environmental vs 
social sustainability 
relatively speaking? 

Sustainability 
dimension of KER 

Numerical slider: -4 
(Environmental >> Social) | 0 
(Equal) | +4 (Social >> 
Environmental) 

Dim_stewardship Select the dimension of 
the energy 
stewardship concept 

Energy stewardship Dropdown list: 
• Energy Citizenship 
• Energy Landscape 
• Environmental Design 

• Energy Stewardship 
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which the {selectKer} is 
contributing mostly. 

 How would you 
describe the 
contribution of the 
{selectKer} to 
{Dim_stewardship}? 

Energy stewardship Open question 

 If possible describe any 
potential 
improvements to 
augment impact on 
{Dim_stewardship} of 
the {selectKer}? 

Energy stewardship Open question 

 How much does the 
KER contribute to 
environmental design 
vs. energy landscapes 
relatively speaking? 

Energy stewardship Numerical slider: -4 (Env. 
design >> Ener. landscapes) | 
0 (Equal) | +4 (Ener. 
landscapes >> Env. design) 

 How much does the 
KER contribute to 
environmental design 
vs. energy citizenship 
relatively speaking? 

Energy stewardship Numerical slider: -4 (Env. 
design>>  Ener-city.) | 0 
(Equal) | +4 (Ener-city. >> Env. 
design) 

 How much does the 
KER contribute to 
energy citizenship vs 
energy landscape 
relatively speaking? 

Energy stewardship Numerical slider: -4 (Ener-
city.>> Ener. landscapes ) | 0 
(Equal) | +4 (Ener. landscapes 
>> Ener-city.) 

 How would you score 
the level of 
novelty/creativity of 
the KER? 

Responsible research 
and innovation 

Numerical slider: 1 = not 
novel, 10= very novel 

 How would you score 
the reproducibility and 
consistency of the KER 
outcomes? 

Responsible research 
and innovation 

Numerical slider: 1 = not 
reproduceable , 10= very 
reproduceable 

 How well can the KER 
be integrated in other 
tools/processes (e.g. 

Responsible research 
and innovation 

Numerical slider: 1 = not 
possible, 10= very easy to 
integrate 
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modular, generic, 
outputs)? 

 How transparent and 
comprehensible are 
the processes and 
workflows of the KER? 

Responsible research 
and innovation 

Numerical slider: 1 = 
completely a black box, 10= 
very transparent 

 How user friendly 
(well-described and 
easy to understand) is 
the KER? 

Responsible research 
and innovation 

Numerical slider: 1 = not 
understandable, 10= very 
easy to use and understand 

 How much does the 
KER stimulate 
participatory processes 
with different (types 
of) stakeholders? 

Responsible research 
and innovation 

Numerical slider: 1 = not at all, 
10= very inclusive and 
engaging 

 If you find any 
potential 
improvements 
regarding responsible 
research and 
innovation aspects 
(Innovation, 
Operability, 
Adaptability, 
Understandability, 
Inclusiveness) of the 
{selectKer} describe it 
here. 

Responsible research 
and innovation 

Open question 

 For which wind energy 
project type is the 
{selectKer} most 
useful? 

Expected stakeholder 
value & toolbox 
integration 

Offshore, Onshore, both 

 Within the whole life-
cycle of wind energy 
infrastructure, where 
does {selectKer} has 
most 
impact/usefulness? 

Expected stakeholder 
value & toolbox 
integration 

Dropdown list: 
• Planning & Design 
• Construction 
• Operation 

• Decommissioning 
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 Which is the key 
stakeholder group 
using and benefitting 
from the {selectKer} 

Expected stakeholder 
value & toolbox 
integration 

Dropdown list: 
• Wind farm developer 
• Public administration / 

authorities 
• Local population 
• NGO's 

• Others 

 How much do you 
estimate that the 
{selectKer} supports 
key stakeholders to 
enhance energy 
stewardship for wind 
energy projects? 

Expected stakeholder 
value & toolbox 
integration 

Numerical slider: 
1 = no value, 10 = very high 
value 

 Describe in which ways 
the {selectKer} can be 
enhanced regarding 
the stakeholder value? 

Expected stakeholder 
value & toolbox 
integration 

Open question 

 With which other KER 
of the WENDY project 
do you see strongest 
connection of the 
{selectKer}? 

Expected stakeholder 
value & toolbox 
integration 

Drop down list: 
• Spatial multi-criteria WENDY 

ConSite toolbox 
• Single multi-variable KPI 
• Social acceptance 

interventions tool 
• Guidelines to enhance wind 

energy citizenship / Policy 
recommendations 

• SusRL 
• ES-BIO-LCA impact mapping 
• Avifauna & bat detection 

system 
• Wind characterization and 

curtailment evaluation 
criteria 

• No connection to other KERs 

 Briefly describe this 
connection. 

Expected stakeholder 
value & toolbox 
integration 

Open question 

 How would you rate 
the level of 
integration/connection 
between {selectKer} 
and the WENDY 
toolbox? 

Expected stakeholder 
value & toolbox 
integration 

Numerical slider: (0 = no 
integration & connection, 1 = 
conceptual connection, 2 = 
process integration, 3 = data 
integration) 
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 How could the 
connection and 
integration of 
{selectKer} into the 
WENDY toolbox be 
enhanced? 

Expected stakeholder 
value & toolbox 
integration 

Open question 

 Any closing remarks 
regarding {selectKer} 
that needs to be 
considered in the 
internal evaluation? 

Closing Open question 

 

6.2. Exploitation strategy 

This special section discusses the exploitation strategy of the results and findings of D6.1, as well as their 
value to the partners who own them. The following table addresses four (4) dimensions: Exploitation 
potential, IP protection, Potential exploitation pathways, and Partners’ plans. Additionally, it allows for 
the inclusion of any unforeseen dimensions. 
 

   Analysis 

1 Exploitation 
Potential 

Main actors that stand to benefit from the results are: wind farm developers 
and operators; regulatory authorities and government agencies responsible 
for energy, environment, and spatial planning; energy communities and civil 
society organisations involved in renewable energy acceptance; consultancy 
firms and technical advisors in impact assessments; researchers and 
academics studying energy transitions; and stakeholders evaluating project 
performance and risk. 
The added value of the results lies in the elaboration of impact metrics that 
integrate the three key dimensions of energy stewardship: energy citizenship, 
environmental design, and energy landscapes into a unified framework. The 
deliverable provides a robust methodology for assessing the impact of WENDY 
assets that enable stakeholders to evaluate the effects of wind projects in a 
holistic manner. 
Unique features of D6.1’s results include: the first integrated metrics 
framework for assessing the WENDY methods and tools; a measurement 
protocol enabling internal and external evaluation; insights from real 
demonstration activities; and optimisation of toolbox modules to reflect 
lessons learned and improve usability. 

2 IP 
protection 

The outputs of D6.1 are primarily methodological and analytical, embodied in 
assessment metrics. The assessment methodology findings are open access 
and protected by copyright. Sensitive stakeholder data are anonymised and 
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handled in line with GDPR, ensuring confidentiality and secure use of project-
related information. 

3 
Potential 
exploitation 
pathways 

The outcomes of D6.1 will be used to further refine the WENDY tools and they 
will made available via the Knowledge Exchange Platform (KEP), ensuring long-
term accessibility. The validated metrics and optimisation processes can be 
showcased in future workshops, and webinars, demonstrating how social, 
environmental, and technical impacts can be jointly assessed. Dissemination 
through publications, conferences, and training activities will broaden uptake 
and strengthen the positioning of WENDY as a reference framework for 
integrated impact assessment. 

4 Partners’ 
plans 

Consortium partners will actively apply the D6.1 findings in their domains: 
NINA will further refine the WENDY toolbox with the validated metrics; CIRCE 
and CBS will consider D6.1 assessment in order to improve the Single multi-
variable KPI and the Social Acceptance Interventions tool; All partners will use 
the impact assessment of WENDY KERs in their dissemination and training 
activities. 

5 Other 
The evaluation methodology and metrics can be transferred to other domains, 
such as climate adaptation or biodiversity management, where multi-
dimensional impact assessment is critical. 
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