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1 Executive Summary 
This deliverable, developed as part of Task 5.3 Performance Evaluation, Impact Analysis and 
Replication Guidelines within the framework of the GUARDEN project (WP5), outlines the 
methodology for pilot demonstrations aimed at evaluating the holistic performance of the 
GUARDEN Decision Support Applications (DSAs) and ICT tools. It provides a comprehensive 
framework for assessing these tools through end-to-end deployment in diverse use-case scenarios. 

The document details an extensive list of qualitative and quantitative Key Performance Indicators 
(KPIs) designed to measure technical efficacy, operational functionality, and stakeholder 
satisfaction. These KPIs address the technical performance of the GUARDEN tools, their 
operational effectiveness, and the alignment of their outputs with the needs of stakeholders, 
including the strategic business perspectives. 

The deliverable ensures that the evaluation methodology not only supports the technical and 
practical deployment of GUARDEN's solutions but also considers broader impacts on biodiversity 
management, ecosystem service preservation, and cross-sectoral policy integration.  
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2 Introduction 
The primary objective of this report is to define the methodology for evaluating the overall 
performance of all GUARDEN ICT tools, through end-to-end deployment scenarios during pilot 
demonstrations. This deliverable emphasizes the importance of creating a detailed catalogue of 
Key Performance Indicators (KPIs) to assess the technical performance, operational efficiency, and 
stakeholder satisfaction of these tools. By ensuring alignment with user needs, the evaluation 
methodology will address the accuracy and relevance of outputs, usability, and the clarity of 
implementation guidelines provided to stakeholders. 

In addition to performance evaluation, this report outlines replication guidelines to facilitate the 
application of the methodology and tools in diverse settings beyond the initial pilot cases. These 
guidelines will enable the scalability and adaptability of GUARDEN solutions to varied geographical, 
operational, and environmental contexts, ensuring broader impacts on ecosystem service 
management and biodiversity preservation. 

 

2.1 Mapping GUARDEN outputs 
This section presents the GUARDEN Grand Agreement (GA) commitments, as extracted from the 
formal deliverable and task description (Task 5.3 and Deliverable 5.3), in respect to their outputs 
and work to be performed. The purpose is to aid the reviewer in finding the specific sections of the 
document where the respective tasks’ requirements are addressed but also to guide the author 
through and serve as a check list to address everything that is needed to be addressed. 

TABLE 1 ADHERENCE TO GUARDEN GA DELIVERABLE & TASKS DESCRIPTIONS 

GUARDEN 
GA 

Component 
Title 

GUARDEN 
GA Component Outline Respective 

Document 
Chapter(s) 

Justification 

TASKS 

Task 5.3 
Performance 
Evaluation, 
Impact 
Analysis and 
Replication 
Guidelines 

Task 5.3 will incrementally 
assess the performance of 
the GUARDEN system 
elements, as the case studies 
are 
implemented. After this real-
life validation, the end-users, 
pilot participants and 
stakeholders will provide 
their feedback 
with respect to the detailed 
list of KPIs, so that a holistic 
evaluation and assessment is 
performed. Particular focus 
will 
be given on aspects of the 
system capabilities to 
enhance evidence-based and 

Chapters 3-4 

Chapter 3, 
"Methodologies and 
Tools," explores the 
methods and tools used 
in implementing the use 
cases. Subsection 3.1 
covers the systematic 
data collection and 
analysis approach, while 
Subsection 3.2 discusses 
the use of the Plan-Do-
Check-Act (PDCA) cycle 
in evaluation. 
Chapter 4 delves into 
case studies, highlighting 
the proof of concept, 
regulatory framework, 
key roles, interactions, 
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informed policy formulation, 
improve 
understanding and 
monitoring of impacts and 
changes in biodiversity and 
ecosystem services and the 
prediction of their 
trajectories as well as revamp 
planning and ecosystem-
based management. Activities 
will also include the 
development 
of an interactive and 
impactful user-guide and 
associated operating 
procedures, being embedded 
directly into the system 
and pointing out the needed 
steps and configurations for 
the use and deployment of 
the system in other 
environments. 
The latter will allow users to 
get the most out of the 
GUARDEN system while 
facilitating the uptake of the 
available 
services and resources 
through replication 
guidelines. 

key performance 
indicators (KPIs), and 
test plans. 
 

DELIVERABLE 

 
Deliverable – D5.3 - Performance evaluation, impact assessment and replication guidelines - Initial 

 
Initial report on the performance evaluation and impact analysis, as well as the replication 

guidelines. 
 

2.2 Deliverable Overview and Report Structure 
The document is structured as follows: 

Chapter 1 presents the executive summary of this report. 

Chapter 2 introduces the deliverable and its significance, outlining the evaluation framework’s 
scope and purpose. 

Chapter 3 details the methodological framework, including the connection between pilot 
demonstrations and GUARDEN ICT tools. This chapter describes the technical and operational roles 
of the tools, the relevance of each component, and the design of end-to-end deployment 
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scenarios. Each scenario is divided into sections that specify its goals, methodologies, performance 
measurements, and anticipated outcomes. 

Chapter 4 focuses on the development and application of the GUARDEN KPI framework. This 
includes a detailed KPI catalogue tailored to each use case, with measurement methods that 
quantify the tools’ impacts on user needs and operational goals. 

Chapter 5 addresses the replication guidelines, offering insights into how the tools and 
methodologies can be adapted for new use cases. This includes recommendations on scalability, 
interoperability, and customization based on the outcomes of the pilot demonstrations. 

Chapter 6 concludes with recommendations for future activities, focusing on enhancing the 
evaluation methodology and promoting the adoption of GUARDEN ICT tools across wider 
applications. 

This comprehensive approach ensures that the GUARDEN ICT tools are rigorously evaluated and 
optimized for both immediate deployment and long-term scalability, contributing to their success 
in fostering sustainable ecosystem management and biodiversity conservation. 
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3 Towards KPIs definition through the GUARDEN’s evaluation 
methodological framework 

Like all successful projects, they are approached as cohesive, integrated concepts that require 
significant effort and dedication to achieve their objectives. This notion aligns with the “Iceberg 
Theory of Success,” which emphasizes the unseen hard work and determination behind achieving 
project goals. Inspired by this principle, the GUARDEN project has adopted a similar methodology 
for the development of its evaluation framework, based on concrete Key Performance Indicators 
(KPIs). These KPIs aim to assess and enhance the effectiveness of GUARDEN’s ICT tools in 
addressing ecosystem management challenges and supporting biodiversity conservation, as 
illustrated in Figure 1. 

 

FIGURE 1: THE "ICEBERG THEORY OF SUCCESS" METAPHOR ADAPTED TO SHAPE THE DEVELOPMENT OF 
GUARDEN'S EVALUATION METHODOLOGY.  

Transitioning from the project’s design and development phases (WP3, WP4) to real-world 
application, GUARDEN has established pilot demonstrations that reflect the diverse needs of its 
stakeholders, as identified in the proposal’s foundational sections and co-designed scenarios. 
These demonstrations have been carefully planned to gather relevant data and processes 
necessary to meet the objectives of the GUARDEN ICT tools. Deployment activities have been 
prioritized, and detailed end-to-end scenarios have been developed to ensure comprehensive 
testing and validation. 

These scenarios, along with their anticipated outcomes, form the basis for GUARDEN’s evaluation 
framework. This framework is built on two main pillars: user acceptance and technological 
performance. By addressing key questions and identifying common metrics, the GUARDEN team 
aims to develop a robust KPI framework that evaluates critical domains and factors. The objective 
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is to ensure thorough validation and testing of the tools, ultimately driving successful adoption and 
impactful outcomes. 

 

3.1 GUARDEN demonstration pilots’ overview 
Within the framework of WP5, the GUARDEN project will implement pilot demonstrations across 
four diverse case study locations: 

• France and Madagascar: Focusing on the tension between conservation and the 
development of urban and transport infrastructure, this pilot explores how GUARDEN 
tools can support sustainable planning while preserving biodiversity in highly sensitive 
regions. In France, stakeholders include national and regional parks, while Madagascar 
focuses on protected areas managed by academic and conservation institutions. 

• Greece: Addressing the balance between wind energy development and biodiversity 
protection, particularly avian species, this pilot tests GUARDEN tools in wind farm areas. 
Stakeholders include environmental NGOs, wind energy operators, and government 
agencies, working together to assess the ecological impacts of wind energy installations 
and improve monitoring protocols. 

• Spain: Targeting urban coastal management, this pilot engages stakeholders such as 
municipal councils, regional entities, and private environmental management companies. 
It evaluates GUARDEN tools in urbanized coastal areas to support biodiversity 
preservation, particularly in dune ecosystems and metropolitan biodiversity planning. 

• Cyprus: Focused on the expansion of the Vasilikos energy center, this pilot applies 
GUARDEN tools to assess the impact of industrial development on biodiversity and 
ecosystem services. Key stakeholders include government agencies responsible for 
environmental impact assessments, local businesses, and NGOs advocating for sustainable 
practices. 

This section provides an overview of the proposed pilots, emphasizing the specific user needs, 
environmental challenges, and operational requirements that GUARDEN’s ICT tools aim to 
address. Tables summarizing each pilot’s objectives, activities, and expected outcomes are 
included to provide a detailed understanding of their scope and impact. By addressing these varied 
contexts, GUARDEN demonstrates the adaptability and scalability of its solutions for ecosystem 
preservation and biodiversity management across different regions, sectors, and scales. 

TABLE 2 FRANCE AND MADAGASCAR DEMONSTRATION OVERVIEW AND IMPACTS. 

Aspect Details 
Addressed Stakeholders - Natural area managers (e.g., manager of 

Natura 2000 sites, parks, reserve) 
-Conservatories (e.g., Conservatoire des 
espaces naturels Occitanie) 
-Decision Makers (e.g., la region Occitanie) 
-Landscape Project Leader (e.g., Société 
Nationale des Chemins de Fer français (SNCF) 
réseau) 
-Environmental Consultancy 

Operational Challenges - Balancing biodiversity conservation with 
infrastructure development in sensitive areas. 
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- Addressing gaps in species and vegetation 
data. 
- Take account of habitat fragmentation and 
the management of invasive species. 

Technological Innovation - Deployment of Pl@ntNet and GeoPl@ntNet 
for biodiversity monitoring and habitat 
analysis. 
- Use of GUARDEN’s biodiversity indicators and 
scenario tools to support sustainable planning. 
- Integration of local biodiversity and socio-
economic data into models. 

Envisaged Impact - Enhanced biodiversity knowledge and data 
for local decision-making. 
- Improved planning processes that reduce 
ecological impacts. 
- Increased public engagement in conservation 
through citizen science. 
-Strengthened biodiversity monitoring 
protocols. 

 

TABLE 3 GREECE DEMONSTRATION OVERVIEW AND IMPACTS. 

Aspect Details 
Addressed Stakeholders - Windfarm operators 

- Environmental NGOs 
- Hellenic Ministry of Environment and Energy 
- Protected areas management authorities 
- Environmental consultants 

Operational Challenges - Potential ecological impact of windfarms on 
avian species. 
-Sufficient post-construction monitoring 
methods. 
-Need for improving biodiversity data 
collection for mitigation strategies. 

Technological Innovation - Bird audio identification tools for avifauna 
monitoring. 
- GUARDEN ecosystem service assessment 
framework for analysing changes over 
different developmental scenarios. 
- Integration of biodiversity data with socio-
economic variables for holistic decision-
making. 
-Deployment of Augmented Reality 
Visualization Tool to engage and inform the 
stakeholders and the end users towards the 
planning and the implementation of the 
project. 

Envisaged Impact -Improved avifauna monitoring near 
windfarms. 
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- Support for mitigation strategies based on 
data-driven insights. 
- Contribution on the alignment of renewable 
energy development with biodiversity 
conservation goals. 
-Enhanced understanding of windfarm impacts 
on ecosystems. 

 

TABLE 4 SPAIN DEMONSTRATION OVERVIEW AND IMPACTS. 

Aspect Details 
Addressed Stakeholders - Municipal councils and regional entities 

- Environmental NGOs 
- Local citizens and tourists 

Operational Challenges -Urbanization pressures on coastal 
biodiversity, particularly dune ecosystems. 
- Lack of comprehensive data on urban coastal 
impacts. 
-Limited public awareness of biodiversity 
challenges. 

Technological Innovation - Use of GUARDEN DSAs for biodiversity and 
urban impact analysis. 
- Integration of coastal management and 
biodiversity data to guide planning. 
-Deployment of Augmented Reality 
Visualization Tool to engage and inform the 
stakeholders and the end users towards the 
planning and the implementation of the 
project. 
- Deployment of citizen science tools like 
MINKA to enhance data collection and public 
engagement. 

Envisaged Impact - Preservation and restoration of coastal 
ecosystems. 
- Sustainable urban planning that integrates 
biodiversity considerations. 
- Increased public awareness and participation 
in conservation efforts. 
- Improved coastal biodiversity data. 

 

TABLE 5 CYPRUS DEMONSTRATION OVERVIEW AND IMPACTS. 

Aspect Details 
Addressed Stakeholders - Cyprus Governmental Departments (e.g. Dep. 

of Environment, Dep. of Forests, Water 
Development Dep.) 
-Members of the Environmental Impact 
Assessment Committee (e.g., Cyprus Scientific 
and Technical Chamber (ΕΤΕΚ))  
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-NGOs (e.g. Federation of Environmental 
Organizations of Cyprus, Terra Cypria) 
- Vasilikos Energy Center authorities 
- Local communities 

Operational Challenges - Loss of biodiversity due to industrial 
expansion. 
- Insufficient data on ecological impacts of 
energy infrastructure. 
- Need for integration of data driven 
environmental impact assessments into 
planning. 

Technological Innovation - GUARDEN tools for biodiversity monitoring 
and ecosystem assessment. 
- Habitat mapping and analysis to identify 
conservation priorities. 
- Integration of energy development scenarios 
with biodiversity data for informed decision-
making. 

Envisaged Impact - Mitigation of biodiversity loss in industrial 
zones. 
-Improved environmental impact assessments. 
- Adoption of sustainable practices in energy 
infrastructure development. 
-Strengthened collaboration between 
conservation and industrial stakeholders. 
 

3.2 End-to-end scenarios for GUARDEN components deployment per Case 
Study 

Through the 4 pilot demonstration pilots GUARDEN will document the performance evaluation 
and impact analysis. Particular focus will be given on aspects of the system capabilities to enhance 
evidence-based and informed policy formulation, improve understanding and monitoring of 
impacts and changes in biodiversity and ecosystem services and the prediction of their trajectories 
as well as revamp planning and ecosystem-based management.  

3.2.1 France-Madagascar end-to-end pilot scenario 
End-to-end pilot scenario 
Hypothesis France: The integrated GUARDEN dashboard, including 

Pl@ntNet, Geopl@ntNet, ecosystem service maps, 
biodiversity indicators and scenario tools, will help to 
summarise the available data and prioritise fieldwork: (1) for 
knowledge acquisition (biodiversity monitoring and to fill data-
gap), (2) for land-use planning and (3) for implementing public 
policies in terms of biodiversity. 
Madagascar: Sustainable use and protection of ecosystems in 
urban and human-influenced vegetation types in Madagascar 
is expected to maintain the country's distinctive biodiversity 
while adding socioeconomic benefits for communities. 

Specific Goals France:  
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-  Improve biodiversity knowledge 
- Improve the use of data to assess and reduce the impact 

of urban and transport development on flora and 
vegetation 

- Improve communication between stakeholders to ease 
the decision-making process 

Madagascar: 

- Catalog the plant diversity in Madagascar 
- Quantify natural vegetation (specie richness and 

distribution) and the role of indigenous plant species on 
the ecosystem restoration 

- Citizen science and public commitment on conservation 
topic 

 Deployment Sites 

Activity Description 

France: Parc Naturel Régional de la Narbonnaise 
(https://www.parc-naturel-narbonnaise.fr/) 

Madagascar: Urban zones: around Antananarivo, 
Manerinerina, Itasy, Mahajanga, Anjozorobe, Ankazobe, 
Soavinandriana 
 

Experimental Procedures 
France:  

- Establish a partnership agreement with a study area 
concerned with biodiversity issues and a transportation 
development project 

- Identify and centralize available biodiversity data and 
data related to ecosystem services 

- Identify data Gaps 
- Organize fieldwork, fieldwork, data management and 

entry 
- Organize and co-facilitate workshops on ecosystem 

services 
- User acceptance testing of GUARDEN tools via 

questionnaire 
- Habitat data analysis 

Madagascar: 

- Field works: Used to enrich the Pl@ntNet database by 
collecting plant photographs, station data on inventory 
areas and herbarium specimens. 

- Workshop with stakeholders: Perception by the project 
stakeholders on the usefulness of GUARDEN tools 
including Pl@ntnet, Ecosystem Services & Future 
Scenarios and Biodiversity and Ecosystem Maps 

https://www.parc-naturel-narbonnaise.fr/
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- Local training in protected area and Universities: Get 
students and park agents trained on the use of 
Pl@ntNet 

Tech components 
France: Integrated Dashboard, Pl@ntNet, GeoPl@ntNet, 
ecosystem services maps, biodiversity indicators and scenario 
tools. 
Madagascar: Pl@ntNet 

Time plan 
France: 

January-March 2024: Establish a partnership agreement with a 
study area concerned with biodiversity issues and a 
transportation development project, Identify Data Gaps 

April 2024: Organize fieldwork 

May-September 2024: Fieldwork and data management 

January - December 2024: Identify and centralize available 
biodiversity data and data related to ecosystem services 

February - September 2024: Organize and co-facilitate 
workshops on ecosystem services 

January - march 2025: Design the questionnaire and prepare 
the interviews to test user acceptance and gather feedback 

April 2025: Organize fieldwork 

May - September 2025: Fieldwork and data management 

By the end 2025: User acceptance testing of GUARDEN tools 
via questionnaire, Habitat data analysis 

Madagascar: 
August – October 2024: Fieldwork, data processing and entry, 
trainings, communication 
November – December 2024: Data analysis, sharing and report 
January – July 2025: Workshops, Fieldwork, Trainings, Data 
processing and entry, and Communication. 
August – September 2025: Data analysis, sharing and report, 
communication. 

Outcomes France: 

- Improve the data available on flora, vegetation and 
ecosystem services 

- Provide a tool that enables stakeholders to make an 
initial identification of the conservation issues in terms 
of flora and vegetation and therefore to prioritise 
fieldwork 

- Facilitate the consideration of conservation issues 
related to flora, vegetation, and ecosystem services 
within the context of transport infrastructure 
development and urbanization 
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Madagascar: 

- Photo database of Madagascar plants. 
- Identification of native plant species that are most 

efficient in recovering damaged habitats, especially in 
urban areas. 

- Data enrichment of Pl@ntNet for plant identification in 
Madagascar. 

- Increased citizen science and public awareness of 
biodiversity protection through citizen science 
programs (Pl@ntNet contributions). 

 

3.2.2 Greece end-to-end pilot scenario 
End-to-end pilot scenario 
Hypothesis - Bird audio identification technology can support the 

conventional monitoring of birds in windfarm areas. 
- Bird audio identification algorithms can provide useful 

information regarding the potential changes in the behavior 
of bird species occurring in wind farm areas 

- Ecosystem services mapping and can provide useful insights 
on the synergies and tradeoffs to develop sustainable wind 
energy development 

Specific Goals - Assessing the feasibility of using acoustic avifauna species 
identification technology in monitoring programs based on 
operational wind farm areas. 

- Examine the potential of utilizing monitoring data obtained 
by acoustic avian species identification technology to 
record any potential changes in the behavior of wind farm-
sensitive species populations over different periods. 

- Analyze ecosystem services as they change and evolve 
following wind farm development, considering key biotic 
and abiotic environmental components, other existing land 
uses and anthropogenic activities. 

- Identify ways in which the case study findings can be used 
by institutions with a vested interest in the development of 
wind farms that are directly or indirectly involved in the 
permitting and implementation of such projects, or in the 
protection and conservation of bird species and their 
habitats. 

 Deployment Sites 

Activity Description 

1Km around selected installed wind farms in S. Evia and Thrace 
(N. Greece) regions (Areas of Interest-AoIs) and in respective 
control areas for each AoI. 

Experimental Procedures 
- Identification of Areas of Interest (AoI) in regions with 

high existing wind farm development and future 



 Deliverable – D5.3 - Performance evaluation, impact assessment and replication 
guidelines - Initial 

© GUARDEN, 2025 
  17 
 

further development potential, as well as respective 
control areas for each AoI. 

- Establishing specific experimental procedures, work 
plans, equipment specifications, and personnel needs. 

- Installation of equipment in the field, equipment 
maintenance, ground truthing and data retrieval and 
transfer. 

- Audio recordings data processing with bird audio 
identification algorithm developed by Naturalis to 
produce species predictions. 

- Analysis of identification outcomes steps: 
o  Validation procedures and evaluation. 
o Correlation of species occurrence with 

environmental variables. 

o  Correlation of species occurrence with wind 
farm related parameters. 

o Interpretation of analysis outcomes  
Tech components 

- Audiomoth® devices (Programmable high quality 
portable audio recording equipment) 

- Audio classification algorithm developed by Naturalis 
Time plan 

- January 2024: Planning of activities 
- March 2024: Deployment of equipment in the field 
- March – June 2024: Field data collection 
- July – October 2024: Audio data process by Naturalis 

(predictions production) 
- October – February 2025: Predictions’ analysis 

(Validation of identification outcomes and correlation 
with environmental and wind farm specific parameters) 

Outcomes - Assessment of the potential of an audio-based 
monitoring system to effectively supplement 
conventional bird monitoring schemas. 

- Understanding critical factors that influence the 
monitoring outcome of an audio-based bird monitoring 
schema in wind farm developed areas.  

- Interpretation of the results obtained by the 
established pilot for audio-based bird identification 
schema (i propose the use of the term “conceptual 
model” instead of schema)  

 

3.2.3 Spain end-to-end pilot scenario 
End-to-end pilot scenario 
Hypothesis Integrated GUARDEN technologies will enable enhanced 

evidence-based policy formulation, improve biodiversity 
monitoring, and predict ecosystem trajectories more 
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accurately, thereby enabling more effective ecosystem-based 
management. A dissemination and communication plan will 
also enhance environmental education and encourage public 
participation in the project. 

Specific Goals - Create a comprehensive biodiversity database for 
beaches and dunes across 8 municipalities within 36 
months. 

- Document and analyze species distribution changes due 
to management actions within 24 months. 

- Identify invasive species and develop targeted 
management strategies within 24 months. 

- Develop effective strategies to protect vulnerable 
species in beach and dune ecosystems. 

- Implement public engagement programs to involve 
citizens in biodiversity data collection within 36 months. 

- Conduct visitor surveys to assess their perception of 
biodiversity and develop communication materials to 
share findings widely. 

 Deployment Sites 

Activity Description 

The project will focus on the coastline of Barcelona 
metropolitan area, covering 30 km of beaches across 8 
municipalities: Castelldefels, Gavà, Viladecans, El Prat de 
Llobregat, Barcelona, Sant Adrià, Badalona, and Montgat. 

Experimental Procedures 

- Define ecological variables and target areas. 
- Perform collaborative fieldwork for data collection with 

stakeholders and volunteers. 
- Utilize participatory platforms for data uploading and 

feedback analysis. 

Tech components 

- MINKA platform (ICM – CSIC) 
- MINKA Dashboard (ICM – CSIC) 
- Discussion Platform (ICM – CSIC) 
- Pl@ntNet  
- Augmented Reality Application. CirculAR (ICCS) 
- DSA (EBOS) 

Time plan 

- Months 1–12: Initial planning, site selection, and 
technical design. 

- Months 6–36: Public engagement and technology 
deployment. 

- Months 12–36: Field implementation, monitoring, and 
stakeholder engagement. 

- Months 36–48: Final evaluations and 
recommendations. 
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Outcomes - A robust biodiversity database covering all selected 
sites. 

- Improved understanding of biodiversity and ecosystem 
health in coastal areas. 

- Increased public awareness and active citizen 
involvement in environmental conservation. 

- Policy recommendations for sustainable beach and 
dune management. 

 

3.2.4 Cyprus end-to-end pilot scenario 
End-to-end pilot scenario 
Hypothesis Expansion of the industrial activities of the energy centre of 

Cyprus and the creation of new infrastructure. 
Specific Goals Assess the impact of industrial development on biodiversity 

and ecosystem services. 
 Deployment Sites 

Activity Description 

Vasilikos area 
Experimental Procedures 

1. Collect information, clarify inaccuracies and evaluate 
the proposed activities of the Vasilikos Area Spatial Master 
Plan (VASMP). 
2. Evaluate the impact of the proposed activities and the 
degree of negative impact on ecological and biological 
conditions in a wider area. 
3. Integrate the available/ collected data, validate them 
and produce outputs that can support the final decision for the 
approval (or not) of the proposed activity. 
4. Evaluate the activities/plans already implemented and 
monitor the efficiency of the proposed and/or implemented 
measures. 
5. Assist decision-making and put in place green and blue 
initiatives to help minimise the adverse effects of climate 
change and anthropogenic activities on urban ecosystems.  

Tech components 

1. Future Scenario Tool (generate an ecosystem services map). 
2. Pl@ntNet (collect data for the App).  
3. Bird Sound Identification tool (installation of identification 

devices). 
4. Integrated Dashboard/Decision Support Application (DSA) 

Time plan 

- Months 1–12: Initial planning, site selection, and 
technical design. 

- Months 6-36: Stakeholder engagement 
- Months 13-24: Field implementation and data collection 
- Months 30–36: Final evaluations and recommendations. 
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Outcomes 1. Generate an ecosystem services map 
2. Collect data for Mediterranean flora and submitted to 
Pl@ntNet 
3. Assessment of bird sound recordings 

 

3.3 Definition of the Evaluation Framework 
The purpose of GUARDEN’s evaluation framework is to assess the project's progress, determine 
whether the deployment of GUARDEN ICT tools is yielding the expected results, and identify 
opportunities for improvement to achieve the overarching project objectives. This framework 
integrates a monitoring phase with the evaluation process to ensure that project outcomes align 
with the intended goals. 

 

FIGURE 2 RELATIONSHIP BETWEEN GUARDEN AND MONITORING-EVALUATION PROCESSES. 

The GUARDEN evaluation framework establishes a structured relationship between the project’s 
needs, objectives, and the evaluation process. This is achieved through the simultaneous 
implementation of monitoring and assessment phases across diverse pilot areas, which ensures 
the systematic tracking of progress and outcomes. 

Given that GUARDEN demonstration pilots span diverse geographical and environmental contexts, 
a standardised approach to evaluation is critical. This approach ensures the consistent, reliable, 
and comparable collection and reporting of project monitoring data. By adopting this method, 
similar datasets can be collected from multiple sources, enabling cross-comparison and supporting 
the Final Impact Assessment Report. To achieve this, GUARDEN applies a KPI Framework 
specifically designed to evaluate the performance and success of the project’s tools and 
methodologies. This framework supports the comprehensive assessment of technological 
performance and stakeholder acceptance, ensuring alignment with the project’s goals for 
biodiversity preservation and ecosystem service management. 
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To develop the GUARDEN KPIs, a concrete evaluation basis was established, informed by a 
literature review and project-specific needs. The evaluation framework covers two primary 
dimensions: 

• Technological Performance: Assessing the technical capabilities and operational reliability 
of GUARDEN ICT tools. 

• User-Acceptance: Evaluating end-user perspectives, focusing on the practical usability, 
efficiency, and effectiveness of GUARDEN solutions. 

The User-Acceptance Evaluation Pillar encompasses end-user feedback related to GUARDEN ICT 
tools. This includes assessments of geospatial data integration, decision-support applications, and 
tools' operational features. Indicators in this pillar address: 

• Ease of use 
• Perceived usefulness 
• Efficiency improvements 
• Reduction of operational effort 
• Visualization and interactivity of outputs 

A detailed summary of the user-acceptance indicators and metrics is provided in Table 6 below of 
this deliverable. 

TABLE 6 EVALUATION INDICATORS FOR USER-ACCEPTANCE EVALUATION. 

Evaluation 
regarding 

Example Questions 

Ease of Use  How simple is it to apply the GUARDEN components? 

Usefulness How can the use of the GUARDEN components and tools developed 
be compared to the current use of hardware and software on… 

Increased Efficiency Do the GUARDEN components and tools developed enable increased 
efficiency on… 

Time Reduction Do the GUARDEN components and tools developed allow for the 
reduction in time on… 

Effort Reduction Do the GUARDEN components and tools developed contribute to 
effort reduction on… 

Level of Satisfaction What is your overall satisfaction for the GUARDEN components and 
tools developed regarding… 

Visualisation What is your overall satisfaction for the GUARDEN components and 
tools developed regarding… 

 

The Technological Evaluation Pillar focuses on assessing the technical solutions deployed within 
GUARDEN’s demonstration pilots and evaluating their effectiveness in meeting the project’s 
objectives. By testing GUARDEN tools in real-life operational conditions, this evaluation ensures 
that the developed technologies address specific end-user requirements while demonstrating 
their robustness and adaptability. 
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The demonstration pilots provide an opportunity to showcase and assess GUARDEN ICT tools in 
diverse contexts. These pilots evaluate the tools' ability to address the unique challenges of each 
case study, including conservation and development conflicts, urban biodiversity management, 
and industrial impacts on ecosystems. By applying GUARDEN’s methodological innovations, the 
pilots go beyond the current state-of-the-art in biodiversity data acquisition, ecosystem service 
assessment, and geospatial analysis. 

The Technological Evaluation Pillar includes questions and metrics addressing the following 
aspects: 

• In Situ Data Acquisition: Examining the effectiveness of on-the-ground data collection 
methods for biodiversity monitoring. 

• Data Analytics and Processing: Assessing the capability of GUARDEN tools to process and 
analyse complex biodiversity and ecosystem data sets efficiently. 

• Data Modeling and Visualization: Evaluating the clarity, accuracy, and interactivity of data 
outputs to support decision-making. 

The evaluation framework considers questions related to: 

• Scalability: Can GUARDEN tools be adapted to different geographical and operational 
contexts while maintaining efficiency? 

• Resource Optimization: Do the tools reduce resource usage (e.g., time, computational 
power) while delivering high-quality outputs? 

• Openness and Flexibility: Are the tools interoperable with existing systems and adaptable 
to evolving user needs? 

• Reliability: How robust are the tools under varying conditions, and do they produce 
consistent results across different pilot sites? 

This pillar’s evaluation is implemented in all GUARDEN pilot areas, addressing diverse requirements 
such as: 

• France and Madagascar: Effectiveness in species and habitat monitoring for conservation 
and infrastructure planning. 

• Greece: Reliability of bird audio identification tools for windfarm impact assessment. 
• Spain: Scalability of biodiversity monitoring in urban coastal management. 
• Cyprus: Integration of ecosystem assessments into energy development planning. 

By addressing these questions, the Technological Evaluation Pillar ensures that GUARDEN tools 
deliver reliable, scalable, and user-centred solutions, enabling stakeholders to make informed 
decisions that balance ecological conservation and development needs. 

By implementing this dual-pillar framework, GUARDEN ensures that the evaluation process not 
only captures technological metrics but also incorporates user-centric perspectives, enabling a 
holistic assessment of the project’s impact and success across its diverse pilot areas. 

 

3.4 Preliminary Impact Analysis 
The GUARDEN project aims to deliver significant impacts across its pilot activities by leveraging its 
innovative ICT tools and methodologies. These impacts are aligned with the expected outcomes in 
the work program, focusing on ecosystem preservation, biodiversity conservation, and cross-
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sectoral integration. Below, we outline the envisaged impacts in relation to the project’s activities 
and targeted stakeholders, using a short-, mid-, and long-term perspective. 

Target Stakeholders 

The GUARDEN tools and solutions are designed to provide benefits to several key stakeholder 
groups: 

Policy and Decision-Making Bodies: 

• National and regional governments responsible for biodiversity and environmental 
management. 

• Urban planners, energy developers, and local authorities involved in infrastructure and 
land use. 

Conservation Organizations: 

• Environmental NGOs, research institutions, and biodiversity networks. 
• Industrial and Private Sector Stakeholders: 
• Energy developers, agricultural sectors, and industrial bodies requiring impact 

assessments. 

Local Communities and Citizen Scientists: 

• Engaging the public in monitoring efforts through citizen science tools like Pl@ntNet, 
Augmented Reality mobile application and MINKA. 

 

The integrated GUARDEN ICT toolbox and its components are expected to achieve the following: 

1. Short-Term Impacts (1–3 Years): 
• Awareness Building: Raise awareness among stakeholders on the use of GUARDEN tools 

for biodiversity and ecosystem management. 
• Initial Deployment: Implement GUARDEN tools for biodiversity monitoring and ecosystem 

assessment in pilot areas. 
• Stakeholder Engagement: Encourage collaboration among policy-makers, 

conservationists, and the private sector. 
 

2. Mid-Term Impacts (3–5 Years): 
• Operational Integration: Ensure GUARDEN tools are integrated into national and regional 

biodiversity strategies and policies. 
• Enhanced Decision-Making: Provide reliable, data-driven insights to support planning in 

infrastructure, energy, and urban development. 
• Capacity Building: Train non-technical stakeholders to use GUARDEN tools effectively. 

 
3. Long-Term Impacts (5+ Years): 

• Sustainable Ecosystem Management: Achieve measurable improvements in biodiversity 
conservation and ecosystem service provision. 

• Policy Alignment: Support the achievement of EU and global biodiversity targets, such as 
those outlined in the EU Biodiversity Strategy. 

• Scalability and Replication: Facilitate the replication of GUARDEN methodologies and tools 
in other regions and sectors. 
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The impact analysis framework for GUARDEN categorizes outcomes into short-, mid-, and long-
term impacts, as shown in Figure 3. 

 

FIGURE 3 IMPACT ANALYSIS FRAMEWORK FOR GUARDEN. 

Each timeline is associated with specific project outputs and targeted beneficiaries: 

• Short-Term Outputs: 
o Awareness campaigns, pilot deployment, and initial stakeholder feedback. 

• Mid-Term Outputs: 
o Improved biodiversity monitoring protocols, stakeholder capacity-building 

programs, and regional policy integration. 
• Long-Term Outputs: 

o Measurable biodiversity improvements, sustainable ecosystem management 
practices, and widespread adoption of GUARDEN tools. 

This structured approach ensures that the GUARDEN project delivers both immediate and lasting 
benefits to its stakeholders, driving forward the agenda for sustainable biodiversity and ecosystem 
service management across multiple sectors and geographies. 
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4 GUARDEN KPIs framework 
This chapter outlines the Key Performance Indicators (KPIs) for the GUARDEN project, focusing on 
their objectives, methodology, and measurement processes. These KPIs aim to evaluate both the 
technological and socio-economic dimensions of the project, capturing the performance of 
GUARDEN’s ICT tools and their impact on biodiversity management, ecosystem preservation, and 
stakeholder engagement. The KPIs are integral to the project’s monitoring and evaluation 
framework, ensuring alignment with the project’s goals and expected outcomes. The 
development of GUARDEN’s KPIs is rooted in a comprehensive analysis of its ICT components and 
their anticipated outcomes. The indicators are categorised into two primary dimensions: User-
Acceptance KPIs, which reflect stakeholders’ perceptions of usability, engagement, and 
satisfaction, and Technological KPIs, which assess the performance, scalability, and reliability of 
GUARDEN’s tools in real-world operational contexts. Together, these dimensions enable a holistic 
evaluation of the project. 

The KPIs outlined in the original project proposal provided a starting point; however, they required 
significant refinement to ensure they were applicable to the dynamic and diverse contexts of 
GUARDEN’s pilot demonstrations. The early-stage nature of the pilots at the proposal stage meant 
that baseline values for several KPIs could not be pre-determined. As the project progresses, these 
baseline values are being defined in collaboration with pilot teams and end-users, ensuring that 
the KPIs are both realistic and aligned with the evolving needs of the project. 

The development process of the KPI framework involved several steps. First, an extensive 
literature review and desk study were conducted to identify relevant KPI frameworks and 
methodologies. This was complemented by an in-depth analysis of GUARDEN’s pilot 
demonstrations and end-to-end deployment scenarios, ensuring that the KPIs were tailored to the 
specific requirements of each use case. Furthermore, active engagement with stakeholders 
through interviews and discussions allowed the project team to refine and validate the proposed 
indicators. This participatory approach ensured that the KPIs reflected real-world challenges and 
opportunities while remaining practical and actionable. 

Based on these insights, an initial catalogue of KPIs was developed, addressing both technological 
and socio-economic dimensions. Technological KPIs were designed to measure aspects such as 
data integration, performance, and reliability, while socio-economic KPIs focused on stakeholder 
satisfaction, decision-making impact, and cost-effectiveness. This preliminary catalogue 
underwent an iterative review process, during which each of the use-case teams provided 
feedback and suggestions. This collaborative refinement process ensured that the final set of KPIs 
was comprehensive and fully supported by all relevant stakeholders. 

The KPIs serve multiple purposes within the GUARDEN project. They enable continuous monitoring 
of project progress and outcomes, ensuring that the implementation of GUARDEN tools aligns 
with the project’s objectives. Furthermore, they provide a framework for evaluating the 
effectiveness of these tools in addressing biodiversity and ecosystem management challenges. 
The KPIs also support the project’s impact assessment, offering measurable insights into its 
technological and socio-economic contributions. Finally, they facilitate the identification of areas 
for improvement, enabling the project team to refine and optimize GUARDEN’s tools and 
methodologies throughout the project lifecycle. 
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Through this structured and collaborative approach, GUARDEN’s KPI framework ensures a robust, 
adaptive, and stakeholder-aligned evaluation process. By systematically capturing both 
technological performance and user acceptance, the framework is designed to maximize the 
project’s impact across its diverse pilot areas and stakeholder groups. 

4.1 Why KPIs? 
Key Performance Indicators (KPIs) are essential metrics that provide a detailed understanding of 
the performance and impact of GUARDEN's ICT tools and services. Within the framework of the 
GUARDEN project, KPIs are designed to measure the extent to which the project achieves its 
overarching objectives and to identify areas requiring improvement. These metrics are 
particularly significant for monitoring the implementation and effectiveness of GUARDEN 
solutions across diverse pilot demonstrations. By employing KPIs, the project ensures alignment 
with stakeholders' expectations and fosters evidence-based evaluation and decision-making. 

It is important to acknowledge the diversity of stakeholders involved in GUARDEN, including policy-
makers, environmental organizations, technical developers, and local communities. Each group 
operates within unique contexts and management frameworks, meaning there is no universal set 
of KPIs applicable to all scenarios. Instead, KPIs must be carefully tailored to each use case to 
reflect the specific needs and operational realities of the stakeholders. Poorly defined or overly 
complex KPIs can hinder progress, divert resources, and detract from the project's overall impact. 
For instance, setting an impractical target for a KPI may compel the consortium to focus on 
achieving that target rather than optimizing the scientific and technological aspects of GUARDEN’s 
tools.  

To address these challenges, GUARDEN has adopted the European Commission's "RACER" criteria1 
(Relevant, Accepted, Credible, Easy to monitor, and Robust) for developing robust and actionable 
KPIs (Figure 4). Building on these principles, the project has defined two primary categories of 
KPIs: Technological KPIs and User-Acceptance KPIs, tailored to evaluate both technical capabilities 
and stakeholder satisfaction, respectively. These categories form the foundation for assessing 
GUARDEN’s tools and ensuring their scalability, interoperability, and long-term sustainability. 

This systematic approach ensures that the KPIs are not only aligned with the objectives of the 
GUARDEN project but are also practical and relevant to the real-world contexts in which the tools 
are deployed. As such, the KPI framework serves as a dynamic tool for monitoring progress, 
evaluating impact, and driving the successful implementation and adoption of GUARDEN 
solutions. 

 
1 “Better regulation Toolbox”, produced by the European Commission complementing the 
“Better Regulation Guideline” SWD(2021) 305 final. Accessed from 
https://commission.europa.eu/law/law-making-process/planning-and-proposing-law/better-
regulation/better-regulation-guidelines-and-toolbox_en on 20 November 2024. 

https://commission.europa.eu/law/law-making-process/planning-and-proposing-law/better-regulation/better-regulation-guidelines-and-toolbox_en
https://commission.europa.eu/law/law-making-process/planning-and-proposing-law/better-regulation/better-regulation-guidelines-and-toolbox_en
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FIGURE 4 THE “RACER” SET OF GENERAL PRINCIPLES FOR IDENTIFYING GOOD KPIS IN GUARDEN. 

 

4.2 Development of GUARDEN KPI framework 
To ensure the establishment of a comprehensive and objective KPI framework for the GUARDEN 
project, the RACER approach has been adopted to guide the selection of a focused and practical 
list of recommended KPIs. These KPIs are specifically tailored to support the validation and 
evaluation of GUARDEN’s ICT solutions in addressing biodiversity management, ecosystem service 
monitoring, and environmental impact assessment challenges. This approach builds upon a 
thorough review of existing methodologies and user feedback to ensure relevance, robustness, 
and alignment with project objectives. 

The development of the KPI framework draws on several key sources and methodologies. First, 
the European Commission’s Better Regulation Toolbox and the World Bank’s Performance 
Monitoring Indicator Handbook provided critical guidelines to ensure that the KPIs are logical, 
relevant, and goal-driven. These sources also offer best practices for defining assumptions and 
identifying the data needed to measure the KPIs.  

In addition, input was gathered from end-users to understand existing levels of KPI usage and their 
perspectives on developing ICT tools for biodiversity and environmental management. Insights 
from stakeholders and end-users, documented in prior GUARDEN deliverables, were instrumental 
in shaping the framework to reflect real-world challenges and opportunities. The GUARDEN KPI 
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framework has been structured to evaluate the performance, effectiveness, and impact of all 
GUARDEN toolbox components. To align with the two evaluation pillars—user-acceptance and 
technological performance —the KPIs are divided into corresponding categories. Each category 
focuses on assessing outcomes in accordance with the specific goals of GUARDEN’s tools, ensuring 
a comprehensive evaluation approach. 

Figure 5 illustrates how the KPI framework is designed to measure performance across both 
evaluation pillars. To achieve this, each outcome of GUARDEN’s tools is analyzed based on specific 
indicators, which are categorized as either user-acceptance or technological. This process is 
designed to ensure that each KPI is directly tied to the objectives of the GUARDEN tools and their 
real-world application. 

 

FIGURE 5 GUARDEN’S TWO MAIN PILLARS OF THE KPI FRAMEWORK. 

To support the development of the KPIs, a detailed preliminary activity was undertaken. This 
included defining each of the KPIs in greater detail, specifying what each KPI measures, and 
outlining approaches for their calculation and application. This step-by-step methodology ensures 
that the KPIs are not only comprehensive but also actionable and measurable. The iterative review 
and refinement of these KPIs, as illustrated in Figure 6, ensure that the framework remains aligned 
with the overarching goals of the GUARDEN project, providing an objective basis for monitoring 
and assessing the project’s success. 
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FIGURE 6 GUARDEN’S «FUNNEL» TO FILTER ITS COMPONENTS OUTCOMES VIA THE DEFINED EVALUATION 
INDICATORS TO DEFINE KPIS. 

By combining state-of-the-art methodologies, user feedback, and project-specific insights, the 
GUARDEN KPI framework establishes a robust and effective evaluation system. This ensures the 
project’s outcomes are measurable, impactful, and aligned with its commitment to safeguarding 
biodiversity and critical ecosystem services. 

4.3 GUARDEN defined KPIs 
As already mentioned, the GUARDEN team has created individual KPI catalogues per use case and 
asked partners engaged in each use-case to review and discuss the main themes and indicators 
proposed. The project-defined KPIs were developed by a panel of project experts. Below we 
analytically present the KPIs by theme category and then per use case. Moreover, the metrics 
(measurement units) are identified per KPI given in the catalogues, below. 

4.3.1 Technological KPIs 
A critical step in the validation and testing of the GUARDEN ICT toolbox involves establishing a 
clear methodology, tools, and procedures to ensure alignment with the expected functionalities 
and outcomes of GUARDEN's biodiversity and ecosystem management applications. Additionally, 
scalability is a key consideration, emphasizing the ability of GUARDEN solutions to adapt to 
additional end-users and diverse pilot scenarios, including the integration of field-based tools that 
complement geospatial and Earth Observation (EO) data. 

KPIs also address the seamless integration of GUARDEN technologies and services into various 
applications, such as biodiversity monitoring and ecosystem service assessments. This includes 
leveraging new and existing infrastructure to ensure efficient deployment, sustainability, and long-
term impact. Furthermore, the technological KPIs (as detailed in Table 7) are directly linked to the 
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project’s primary objectives, providing measurable indicators to assess progress and impact across 
all pilot activities. 

TABLE 7: GUARDEN TECHNOLOGICAL KPIS. 

ID KPI Name 
Identifier 

Description Metric Method of 
collection and 
measurement 

Project 
target 

TEC-
001 

Pilot areas 

 
 

Pilot areas with 
varying land 

uses, climatic 
conditions, and 

biodiversity 
challenges. 

 
 

Area (km²) 

 
 

Measure the total 
area (km²) covered 
by GUARDEN tools 

during pilot 
implementation. 

 
 

≥100 

 
 

TEC-
002 

Parcel 
evaluations 

 
 

Number of 
parcels where 

biodiversity 
monitoring is 

applied. 

 
 

Number Track the number 
of parcels 

assessed using 
GUARDEN tools in 

pilot 
demonstrations. 

 
 

≥800 

 
 

TEC-
003 

Interoperability Ability of 
GUARDEN tools 

to integrate 
with existing 
systems and 
databases. 

 
 

Yes/No 

 
 

Assess 
interoperability 

through 
benchmarking 

integration with 
external datasets 

and platforms. 

 
 

Yes 

 
 

TEC-
004 

User 
accessibility 

 
 

Accessibility of 
tools across 

devices 
(desktop, 

mobile, tablet). 

 
 

Yes/No 

 
 

Confirm 
accessibility and 
user experience 

via testing across 
multiple platforms 
and user feedback. 

 
 

Yes 

 
 

TEC-
005 

Enhanced 
biodiversity 

metrics 

 
 

Number of new 
biodiversity 

metrics 
generated. 

 
 

Number Count biodiversity 
metrics derived 
from GUARDEN 

tools, such as 
species richness 
and ecosystem 

indicators. 

 
 

≥10 
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TEC-
006 

Ecosystem 
service 

indicators 

 
 

Spatially explicit 
indicators for 

ecosystem 
service 

assessments. 

 
 

Number Number of 
ecosystem service 
indicators mapped 

using GUARDEN 
tools. 

 
 

≥5 

 
 

TEC-
007 

Decision-
making 

support cases 

 
 

Number of 
decisions 

influenced by 
GUARDEN tools. 

 
 

Number Count the 
instances where 
GUARDEN tools 

were cited in 
decision-making 
processes across 

case studies. 

 
 

≥20 

 
 

TEC-
008 

Regulatory 
compliance 

 
 

Compliance of 
GUARDEN tools 

with EU and 
national 

biodiversity 
regulations. 

 
 

Yes/No 

 
 

Verify alignment 
with biodiversity 

conservation laws 
and policies. 

 
 

Yes 

TEC-
009 

Accuracy of 
species 

monitoring 

 
 

Accuracy of 
species 

distribution 
models and 
monitoring 

outputs. 

 
 

Percentage 
(%) 

 
 

Evaluate accuracy 
via comparison 

with field-
validated 

biodiversity 
datasets. 

 
 

≥90% 

 
 

TEC-
010 

Data security 

 
 

Compliance with 
data security 

and GDPR 
regulations. 

 
 

Passed/Not 
Passed 

 
 

Ensure all data 
handling complies 

with GDPR and 
ethical guidelines. 

 
 

Passed 
 

TEC-011 Real-time data 
processing 

 
 

Capability of 
GUARDEN tools 
to process data 
in real-time or 
near real-time. 

 
 

Time 
(seconds) 

 
 

Measure average 
processing time 

for real-time 
biodiversity or 

ecosystem service 
data. 

 
 

≤10 
seconds 

 
 

TEC-
012 

Predictive 
analytics 
accuracy 

 
 

Accuracy of 
predictive 
models for 

ecosystem and 

Percentage 
(%) 

 
 

Evaluate accuracy 
of predictions by 
comparing with 

≥85% 
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biodiversity 
trends. 

 
 

validated field data 
over time. 

 
 

TEC-
013 

Adaptability to 
multiple 

ecosystems 

 
 

Flexibility of 
tools to adapt to 

different 
ecosystem 

types. 

 
 

Number of 
types 

 
 

Assess the number 
of ecosystem 

types (e.g., 
wetlands, forests, 

urban areas) 
where tools are 

successfully 
applied. 

 
 

≥5 

 
 

TEC-
014 

Integration 
with global 

datasets 

 
 

Ability of 
GUARDEN tools 

to use 
international 
datasets like 

GBIF or 
Copernicus. 

 
 

Yes/No 

 
 

Verify successful 
integration with 

major global 
datasets. 

 
 

Yes 

 
 

TEC-
015 

Data 
interoperability 

 
 

Percentage of 
data sources 
interoperable 

with GUARDEN 
tools. 

 
 

Percentage 
(%) 

 
 

Assess the 
proportion of 
external data 

sources 
compatible with 
GUARDEN’s ICT 

tools. 

 
 

≥90% 

 
 

TEC-
016 

Multi-language 
support 

 
 

Availability of 
GUARDEN tools 

in different 
languages for 

global use. 

 
 

Number of 
languages 

 
 

Count the number 
of languages 
supported by 

GUARDEN user 
interfaces and 

documentation. 

 
 

≥4 

 
 

TEC-
017 

Long-term 
data storage 

efficiency 

 
 

Capacity of 
GUARDEN tools 

for efficient 
long-term 
storage of 

biodiversity 
data. 

 
 

Data 
volume 

(TB) 

 
 

Measure the 
maximum volume 
of data storable in 
GUARDEN systems 
while maintaining 

performance. 

 
 

≥50 TB 
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TEC-
018 

Scalability of 
cloud 

infrastructure 

 
 

Ability of 
GUARDEN’s 
cloud-based 

infrastructure to 
handle large-

scale 
operations. 

 
 

Number of 
users 

 
 

Test the maximum 
number of 

simultaneous 
users or data 

requests 
supported without 

performance 
degradation. 

 
 

≥500 
users 

 
 

 

4.3.2 User-acceptance KPIs 
Stakeholder engagement for the GUARDEN project emphasizes the ability to effectively reach and 
engage key stakeholders, including policy-makers, conservation organisations, private sector 
partners, and local communities involved in the pilot activities. This involves ensuring active 
participation, motivation, and collaboration across these groups, thereby creating a robust and 
responsive operational framework (UAC-001 – UAC-007). Additionally, the openness and flexibility 
of business models are evaluated, focusing on their capacity to address both vertical end-user 
needs (specific stakeholder groups) and horizontal needs (broader cross-sectoral applications) 
(UAC-008 – UAC-010). Several of the User-acceptance KPIs detailed in Table 8 are directly tied to 
Objectives and the initial business model framework established for GUARDEN, ensuring 
alignment with the project’s objectives and long-term sustainability. 

TABLE 8: GUARDEN USER-ACCEPTANCE KPIS. 

ID KPI Name 
Identifier 

Description Metric Method of 
collection and 
measurement 

Project 
target 

USR-
001 

Number of 
Stakeholders 

Number of 
stakeholders 

involved 

Number How many 
organisations 

(including 
regional offices) 

participate in 
GUARDEN pilots? 

≥5 

USR-
002 

Stakeholder 
satisfaction 

 
 

Satisfaction 
level of 

stakeholders 
using GUARDEN 

tools. 

 
 

Scale (1–
10) 

 
 

Collect feedback 
via surveys and 
interviews with 
stakeholders in 

pilot areas. 

 
 

≥8 

 
 

USR-
003 

Training 
efficiency 

 
 

Time required 
for stakeholders 

to effectively 
use GUARDEN 

tools. 

Hours Measure training 
duration needed 
for stakeholders 
to operate the 

≤2 
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tools 
independently. 

 
 

USR-
004 

Tool usability 

 
 

User-
friendliness of 

GUARDEN tools 
as rated by end-

users. 

 
 

Scale (1–
10) 

 
 

Evaluate user 
feedback on tool 
usability during 

pilot phases. 

 
 

≥8 

 
 

USR-
005 

Visualisation 
clarity 

 
 

Clarity of visual 
outputs (maps, 

graphs) 
produced by 

GUARDEN tools. 

 
 

Scale (1–
10) 

 
 

Collect user 
ratings on the 

clarity of 
visualized data 

outputs. 

 
 

≥8 

 
 

USR-
006 

Stakeholder 
engagement 

 
 

Level of active 
participation by 

stakeholders 
during pilots. 

 
 

Percentage 
(%) 

 
 

Track 
stakeholder 

involvement in 
pilot activities 
and decision-

making 
processes. 

 
 

≥75% 

 
 

USR-
007 

Decision impact 

 
 

Perceived 
usefulness of 

GUARDEN tools 
in influencing 

decisions 
relating to 

conservation. 

 
 

Scale (1–
10) 

 
 

Survey 
stakeholders on 

the perceived 
impact of tools 

on their decision-
making. 

 
 

≥8 

 
 

USR-
008 

Replication 
interest 

 
 

Number of 
stakeholders 
interested in 
replicating 
GUARDEN 
solutions. 

 
 

Number Count 
stakeholders 
expressing 

interest in scaling 
or replicating 

GUARDEN tools 
post-pilot. 

 
 

≥10 
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USR-
009 

Trust in outputs 

 
 

Stakeholder 
trust in the 

reliability and 
validity of 
GUARDEN 
outputs. 

 
 

Scale (1–
10) 

 
 

Collect feedback 
on perceived 
reliability and 

validity of data 
and outputs 

generated by the 
tools. 

 
 

≥8 

 
 

USR-
010 

Stakeholder 
recommendation 

 
 

Percentage of 
stakeholders 

willing to 
recommend 

GUARDEN tools 
to others. 

 
 

Percentage 
(%) 

 
 

Survey users 
post-pilot on 

their likelihood 
to recommend 

GUARDEN tools. 

 
 

≥80% 
 

 

As a follow-up step, we identified the specific KPIs per use case and which partners play a critical 
role in ensuring that no roles are unfulfilled yet (Table 9). 

 

TABLE 9: CRITICAL ACTORS PER USE CASE AND KPIS. 

Use case KPI ID Actors 

Biodiversity 
Monitoring and 

Habitat Mapping 

TEC-001, TEC-005, TEC-009, TEC-012, TEC-013 Conservation 
organisations, 
policy-makers, 

and local 
authorities 

UAC-001, UAC-002, UAC-003, UAC-004  Pilot teams, 
local 

communities 

TEC-011, TEC-015, TEC-016  Research 
institutions, ICT 

providers 

Ecosystem Service 
Assessments  

TEC-002, TEC-005, TEC-006, UAC-001  Policy-makers, 
private sector 
stakeholders 

(energy 
developers, 

planners) 

UAC-003, UAC-005  Pilot 
coordinators 
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TEC-017, TEC-019, UAC-007  NGOs, 
environmental 

consultants 

Impact of Wind 
Farms on 

Biodiversity  

TEC-006, TEC-008, TEC-009, TEC-014, TEC-018  Windfarm 
operators, 

conservation 
organisations 

UAC-001, UAC-002, UAC-003  Local 
authorities, 

research 
institutions 

TEC-011, TEC-012, TEC-013  ICT solution 
providers, pilot 

stakeholders 

Urban Coastal 
Biodiversity 

Management  

TEC-003, TEC-005, TEC-009, TEC-010, TEC-012  Urban planners, 
regional 
councils 

UAC-001, UAC-004, UAC-005, UAC-007  Municipalities, 
NGOs, citizen 

science 
contributors 

TEC-015, TEC-017, TEC-018  Researchers, 
technical tool 

developers 

Industrial 
Development and 
Ecosystem Health

  

TEC-001, TEC-005, TEC-007, TEC-009 Industrial 
stakeholders, 

conservationists 

UAC-001, UAC-002, UAC-003, UAC-006  Pilot 
coordinators, 
local policy-

makers 

TEC-011, TEC-012, TEC-018  Research 
institutions, 

private sector 
developers 

Compliance with 
Biodiversity Policies

  

TEC-002, TEC-003, TEC-012, TEC-018 Government 
agencies, 

regional policy-
makers 

TEC-011, TEC-015, UAC-001  NGOs, citizen 
science 

contributors 
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UAC-005, UAC-007, UAC-009  Pilot 
coordinators 

Environmental 
Performance Tool 

Deployment 

TEC-001, TEC-005, TEC-009, TEC-010, TEC-012  Policy-makers, 
private sector 
stakeholders 

UAC-001, UAC-002, UAC-003, UAC-006  Pilot teams, 
researchers 

TEC-017, UAC-009  Conservation 
organizations, 
technical tool 

developers 
 

4.4 KPI life cycle 
The KPI development life cycle in the GUARDEN project has been designed to ensure that these 
KPIs effectively capture the performance, impact, and scalability of GUARDEN ICT tools and 
services. This iterative process ensures alignment with the project’s overarching objectives for 
biodiversity preservation and ecosystem management while allowing for continuous improvement 
and refinement. 

The life cycle involves five distinct stages to guide the definition, implementation, and evaluation 
of KPIs: 

- Define Preliminary KPIs: Preliminary KPIs are identified based on an in-depth analysis of 
project goals, stakeholder requirements, and the operational context of each 
demonstration pilot. These initial indicators form the foundation for assessing 
performance and identifying specific areas of interest. 

- Collect and Refine Relevant KPIs: The most relevant KPIs are selected through 
consultations with stakeholders, technical partners, and pilot teams. This ensures that the 
indicators are practical, meaningful, and tailored to the unique challenges of each use case. 

- Group KPIs by Use Cases: KPIs are grouped according to their relevance to specific pilot 
demonstrations and case studies. This step facilitates targeted monitoring and evaluation, 
ensuring that each indicator addresses the unique needs and objectives of the respective 
demonstration. 

- Implement KPIs in a Feasible and Clear Way: A standardized methodology is applied for 
the implementation of KPIs. Clear guidelines are established for data collection, 
measurement, and reporting to ensure consistency and accuracy across all pilots. 

- Assess Functionality and Adjust: The functionality and relevance of KPIs are continuously 
assessed during the implementation phase. If any discrepancies or inefficiencies are 
identified, corrective actions are undertaken, and the life cycle reiterates from the 
appropriate stage to refine and improve the indicators. 

A key objective of GUARDEN’s KPI framework is to establish realistic and well-justified target 
values for each indicator. These targets serve as benchmarks for evaluating project performance 
and identifying areas for improvement. It is acknowledged that target values may evolve over the 
project’s lifetime to reflect new insights, changing conditions, or stakeholder feedback. Careful 
attention is given to avoid setting overly ambitious or unrealistic targets that could misalign project 
efforts and priorities. The KPIs are designed to account for external factors, such as seasonal 
variations or environmental changes, which could impact the outcomes of pilot activities. By 
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isolating these influences, the framework ensures that the measured impact is attributable to the 
implementation of GUARDEN tools and methodologies. To further enhance the evaluation 
process, feedback is actively collected from stakeholders through surveys and workshops. This 
input informs adjustments to the KPI framework and contributes to the continuous improvement 
of GUARDEN tools and methodologies. By adopting this life cycle approach, GUARDEN establishes 
a robust and adaptive KPI framework that aligns with project objectives, supports effective 
monitoring, and ensures that the ICT tools deliver measurable benefits to stakeholders across all 
pilot areas. This structured process enables the project to maximize its impact on biodiversity 
preservation and ecosystem service management while maintaining flexibility to adapt to 
emerging challenges and opportunities. 
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5 Replication guidelines 
Replication guidelines for the GUARDEN project aim to ensure that its ICT tools and methodologies 
can be effectively scaled and adapted to new geographical, environmental, and operational 
contexts. This approach ensures that the solutions developed during the pilot demonstrations 
maintain their relevance and effectiveness while addressing the unique needs of new locations and 
stakeholders. The replication process focuses on three critical dimensions: technical adaptability, 
stakeholder engagement, and contextualisation. 

The first step in replication is conducting an initial assessment to evaluate the feasibility of 
implementing GUARDEN tools in a new context. This involves identifying local environmental and 
biodiversity challenges to determine the relevance of the tools and methodologies. Additionally, 
the assessment examines the availability and compatibility of local data-sets, such as satellite 
imagery, biodiversity records, and environmental monitoring data, to ensure that the tools can 
operate effectively. A stakeholder mapping exercise is also essential during this phase to identify 
key actors, including policymakers, conservation organisations, and local communities, who will 
play a vital role in the adoption and implementation of GUARDEN solutions. The outcome of this 
phase is a feasibility report that highlights the opportunities and challenges of replication in the 
new context. 

Once feasibility is established, the focus shifts to customising the GUARDEN tools to the specific 
needs of the target region. This involves adapting technical components to integrate local data-
sets and align with existing environmental monitoring systems. Special attention is given to 
ensuring compliance with local regulatory frameworks and environmental policies. Training and 
capacity-building activities are organised to familiarise stakeholders with the tools and 
methodologies. This includes hands-on workshops, training sessions, and the development of user-
friendly documentation to support effective implementation. 

Following customisation, pilot implementation is carried out in the target region to test the 
adapted GUARDEN tools and validate their effectiveness in addressing local challenges. During this 
phase, a monitoring and evaluation framework is deployed to measure the performance and 
impact of the tools, using the Key Performance Indicators (KPIs) developed during the project. 
Stakeholder feedback is actively collected to refine the solutions further and ensure that they meet 
local needs and expectations. The results of the pilot implementation inform the final replication 
strategy, offering valuable insights into scaling GUARDEN solutions to other contexts. 

The final phase focuses on scaling and institutionalizing GUARDEN tools. Lessons learned from 
pilot implementations are synthesized into detailed replication guidelines that include technical 
documentation, best practices, and strategies for engaging stakeholders. These guidelines are 
disseminated to potential adopters, such as regional governments, conservation organizations, 
and private sector actors, to promote widespread uptake of GUARDEN solutions. Partnerships and 
networks established during the replication process serve as a foundation for long-term 
sustainability and impact. 

By following this structured approach, GUARDEN ensures that its innovative tools and 
methodologies can be effectively replicated and scaled, maximizing their contribution to 
biodiversity preservation and ecosystem management on a broader scale. This process also 
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establishes GUARDEN as a flexible and adaptable solution capable of addressing a wide range of 
environmental challenges in diverse contexts. 
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6 Conclusions 
This deliverable is an outcome of Task 5.3 within WP5 of the GUARDEN project. It presents the 
methods and approaches used to analyse demonstration pilots and specific use cases, develop 
complete end-to-end deployment scenarios, define KPIs, and establish measurement 
methodologies. As a follow-up, the roles of key partners in each use case were identified to 
determine which stakeholders play critical roles in the evaluation and implementation process. 

This report proposes the use of KPIs, categorised under five main themes: GUARDEN ICT tools, 
scalability, integration with existing infrastructure, stakeholder engagement, and the openness of 
business models. These KPIs are designed to analyse the pilot demonstrations across diverse 
geographies, including France, Greece, Spain, Madagascar, and Cyprus. Each KPI is defined with 
reference to the specific factor to be monitored, the frequency of reporting, and the unit of 
measurement. Moreover, an agreed-upon calculation method and relevant parameters are 
assigned to each KPI to ensure consistent application throughout the project’s life cycle. This 
consistency enables the accurate monitoring and evaluation of data, which is essential to 
determine the success, scalability, and replicability of GUARDEN activities. 

In defining the KPIs, the GUARDEN team focused on developing practical, targeted indicators 
tailored to project-specific needs. These are narrower in scope than those suggested by literature 
or external experts to reflect the project’s operational realities. It is also recognized that external 
factors, such as seasonal variations and environmental conditions (e.g., weather), can significantly 
influence the outcomes of the pilot demonstrations. To account for this, KPIs are designed to 
measure the real impact attributable to GUARDEN components, isolating the influence of external 
factors. Additionally, user feedback will be collected through dedicated surveys developed as part 
of the pilot activities to evaluate the satisfaction levels of end-users and stakeholders. 

The final KPI catalogue is treated as a dynamic, "living" document for each use case, with iterative 
updates and adjustments made during pilot implementation to support the comprehensive 
evaluation of the GUARDEN ICT toolbox. To achieve this, several actions are recommended: 

• Conduct brainstorming sessions with WP5 pilot leaders and technical partners to refine the 
KPIs and align them with pilot objectives. 

• Identify all stakeholders involved in each use case, detailing their roles and interrelations. 
• Recognize potential obstacles and risks and implement timely remedial actions to mitigate 

their impact. 
• Facilitate users in registering their KPIs into an integrated KPI measurement system, 

providing a user-friendly interface for inputting data. This system will support the clear and 
consistent measurement of pilot results for each GUARDEN toolbox component, 
contributing to the Final GUARDEN Toolbox Impact Assessment Report. 

• Conduct impact analyses to inform the development of a Minimum Viable Product (MVP) 
for the GUARDEN solutions. 

• Use the outcomes of KPI evaluations to review and refine the initial business models, 
ensuring they align with pilot results and stakeholder feedback. 

Through these structured steps, this deliverable provides a robust foundation for evaluating the 
performance, scalability, and impact of the GUARDEN project. The defined KPIs and measurement 
methodologies ensure that the project can effectively assess its progress while adapting to 
challenges and maximizing the value of its outcomes for diverse stakeholders. 


