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Executive Summary

The report presented herein has been carried out in the framework of “WP5
Socioeconomic, Technoeconomic and Environmental Impact monitoring and
Evaluation”, Task 5.1: Assessment Templates and Key Performance Indicators,
D5.1 - Base of Evaluation and Key Performance Indicators (KPIs).

In summary, Task 5.1. concerns the development of a comprehensive evaluation
framework to define and validate results using corresponding KPIs (pre- and post-
implementation) while generating insights for various assessment categories,
including technology, economy, society, and environment. It is noted that Task
5.1 envisions three distinct reporting periods, i.e., M1-M3, M3-M9, and M9-M60.

Months M1 to M3 have focused on preparing the necessary templates for data
collection and outlining the methodological framework. Drawing on UoWM'’s
expertise, and in consultation with all members of the consortium, a list of 37 KPIs
have been developed, separated into 9 different categories (i.e., Operational;
Technical; IT platform effectiveness; Environmental; Socioeconomical; Customer
satisfaction; Stakeholder engagement; Project management and Coordination;
Investments and financing) based on the FENIX Common Evaluation Framework
(FENIX-CEF 2018), and consulting the FESTA and SCOR methodologies. The
approach adopted by the GREENH,ORN project will thus evaluate the impact of
implementing the innovative solutions that will be carried out in its framework, by
defining impacts, measuring baseline and trial KPIs, and conducting a
comprehensive impact analysis.

It is noted that at this stage of the project, the KPIs presented herein, maybe
subject to change over the next few months (M3-M9), as the LIFE webtool is
pending to become available. Thus, the definitive version of the GREENH,ORN'’s
KPIs templates along with the baseline values will be presented with the “"Baseline
report” that will be delivered at M9 (D5.5).
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1. Introduction

Key Performance Indicators (KPIs) are quantifiable metrics that organizations,
teams, or individuals use to measure performance against predefined goals and
objectives. These indicators serve as critical benchmarks to track progress, assess
success, and guide future decision-making. KPIs are tailored to specific needs and
contexts, offering a structured way to evaluate how effectively efforts align with
strategic goals and deliver meaningful outcomes.

To be effective, KPIs must possess certain key characteristics. They should be
specific, providing a clear and detailed definition of what is being measured. This
ensures clarity and avoids ambiguity. KPIs must also be measurable, relying on
guantifiable data that allows performance to be tracked objectively. Additionally,
they should be achievable, setting realistic goals that consider available resources
and constraints, avoiding overly ambitious targets that may demoralize project
participants or teams. Relevance is another crucial trait, ensuring that KPIs are
directly tied to the strategic priorities of project. Finally, they should be time-
bound, meaning they include a defined timeframe within which progress is
assessed, such as monthly, quarterly, or yearly periods.

KPIs can take several forms, each suited to different aspects of performance
measurement. Quantitative KPIs rely on numerical data, such as revenue growth
percentages, production efficiency rates, or customer retention figures. Such an
example for in GREEN2HORN would be the “H; produced over a certain period of
time”. In contrast, qualitative KPIs focus on non-numeric outcomes, such as
customer satisfaction levels or employee engagement. Again, in the GREEN2HORN
project such an example would be the “"HRS user satisfaction score” that has been
envisioned. There are also leading KPIs, which are predictive in nature and help
forecast future performance. For example, in GREEN2HORN a KPI has been
envisioned regarding the “percentage of individuals expressing willingness to buy
hydrogen vehicles”. On the other hand, lagging KPIs measure outcomes after they
occur, such as total sales in a fiscal quarter or product defect rates after
manufacturing. Both types are important for providing a comprehensive view of
performance. Detailed information on the GREEN2HORN KPIs are presented in
Section 5, below.

The specific KPIs used vary widely depending on the context in which they are
applied. In business operations, common KPIs include revenue growth rates, profit
margins, employee turnover rates, and customer lifetime value. In marketing,
KPIs might measure website traffic, conversion rates, customer acquisition costs,
and social media engagement. For project management, examples of KPIs include
project completion percentages, adherence to budgets, tasks completed on time,
and stakeholder satisfaction ratings. In research and development (R&D), KPIs
often focus on innovation metrics, such as the number of prototypes developed,
time to market for new products, success rates of experiments, and patents filed
or granted. Within education, KPIs might track graduation rates, student
satisfaction scores, average test scores, and student-to-teacher ratios.
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KPIs play a vital role in driving organizational success and continuous
improvement. They direct focus toward critical success factors, ensuring that
individuals and teams concentrate their efforts on areas that matter most. By
establishing clear objectives and assigning specific metrics, KPIs help ensure
accountability, encouraging individuals to take ownership of their responsibilities
and outcomes. They also align activities with broader strategic goals, creating a
cohesive approach to achieving organizational priorities.

Additionally, KPIs are essential tools for identifying strengths and weaknesses.
They highlight areas where performance is lagging or surpassing expectations,
enabling organizations to adapt and refine their strategies. This leads to evidence-
based decision-making, as KPIs provide data-driven insights that inform resource
allocation, process improvements, and strategic adjustments. Moreover, KPIs
foster motivation and engagement by offering tangible benchmarks for success.
Achieving or exceeding a KPI can boost morale and incentivize teams to maintain
or improve performance.

Finally, KPIs are invaluable for demonstrating value and building stakeholder
confidence. In contexts such as R&D or marketing, where outcomes can
sometimes be intangible or uncertain, KPIs translate efforts into measurable
results that validate investments and justify continued support. They also support
benchmarking, allowing organizations to compare their performance against
industry standards or past achievements, fostering a culture of excellence and
learning.

In summary, KPIs are not just measurement tools; they are strategic instruments
that guide organizations toward success. By offering clarity, accountability, and
actionable insights, they help businesses and teams achieve their goals while
continuously improving their processes and outcomes across a wide range of
industries and functions.

This report presented herein is part of "WP5: Socioeconomic, Technoeconomic,
and Environmental Impact Monitoring and Evaluation,” Task 5.1: Assessment
Templates and Key Performance Indicators (KPIs), D5.1 - Base of Evaluation and
Key Performance Indicators.

For the construction of the KPIs adopted for the GREEN2HORN project, the
consortium members relied heavily on the FENIX Common Evaluation Framework
(FENIX-CEF 2018), in conjunction with the FESTA and SCOR methodologies. A
summary of these methodologies are presented in the sections immediately below
(Sections, 2, 3 and 4). A total of 37 KPIs have developed, categorized into nine
groups: Operational, Technical, IT Platform Effectiveness, Environmental,
Socioeconomic, Customer Satisfaction, Stakeholder Engagement, Project
Management and Coordination, and Investments and Financing.

At this stage, it is important to note that the KPIs outlined in this report may be
subject to revision during the next reporting period (M3-M9), as the LIFE webtool
is not yet available. The finalized version of GREENH20ORN’s KPI templates, along
with baseline values, will be presented in the “Baseline Report,” scheduled for
delivery at M9 (D5.5).
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2. The FESTA methodology

The FESTA methodology is a robust framework designed to guide the planning,
execution, and evaluation of Field Operational Tests (FOTs), particularly in the
field of Intelligent Transport Systems (ITS) and mobility innovations. It offers a
structured, step-by-step approach that ensures uniformity, consistency, and
reliability in assessing the real-world impacts of innovative technologies. By
providing a standardized procedure, FESTA enables researchers and stakeholders
to effectively design experiments, collect data, and interpret results in a way that
supports meaningful comparisons across different projects. This consistency
makes it a cornerstone for large-scale mobility and transportation studies within
Europe and beyond. It was developed under the European Union’s FESTA project,
in 2007-2008 to ensure systematic and reliable assessment of innovative
transportation systems and technologies in real-world environments, but it has
been frequently updated by the FOT-Net community and follow-up coordination
and support actions CARTRE and ARCADE (Barnard and Koskinen, 2023). The
FESTA V addresses three phases in the evaluation, and a number of steps in each
phase. Although this may give the impression that the steps are to be performed
sequentially, in reality iteration is required and is recommended in the Handbook.
The FESTA main evaluation phases are presented in Figure 1 below.
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Figure 2-2 - The FESTA main evaluation phases [Barnard and Koskinen, 2023]

A central feature of the FESTA methodology is its focus on Key Performance
Indicators (KPIs). KPIs serve as measurable metrics that capture the effectiveness
and impact of the systems or technologies being tested. These indicators span
multiple dimensions such as safety improvements, efficiency gains, environmental
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benefits, user satisfaction, and economic feasibility. By establishing baseline KPIs
before implementation and comparing them with data collected during and after
trials, FESTA ensures a comprehensive evaluation of the technology’s
performance. This approach also provides clear evidence to support decision-
making on whether to scale up or adjust the tested solutions (Bhatti, et al., 2014).

FESTA adopts a holistic evaluation approach, addressing various aspects critical
to understanding the broader implications of new technologies. Beyond technical
performance, it examines impacts on safety, operational efficiency, environmental
sustainability, and user acceptance. The methodology also evaluates socio-
economic factors, ensuring that FOTs consider how innovations affect not just
individual users, but society at large. This multidimensional focus ensures that
stakeholders gain a well-rounded understanding of the potential benefits and
challenges associated with deploying the tested systems.

Another key strength of FESTA is its emphasis on high-quality data collection and
management. The methodology outlines detailed protocols for gathering, storing,
and analyzing data throughout the testing phases. By ensuring that data collection
is systematic and reliable, FESTA enhances the credibility of the results. Whether
data is gathered through sensors, surveys, or other tools, the framework
prioritizes accuracy and consistency, allowing for robust and meaningful analysis.
Proper data management also supports transparency, as stakeholders can trace
and verify findings based on well-documented procedures.

Finally, the FESTA methodology is designed to be iterative and adaptive,
promoting continuous improvement in its implementation. Researchers are
encouraged to refine their plans and processes based on initial findings or
unforeseen challenges, ensuring alignment with project goals and objectives. This
flexibility makes FESTA particularly valuable in complex, dynamic environments
where technologies and conditions may evolve rapidly. By embracing iterative
design, the methodology not only ensures thorough evaluation but also facilitates
learning and innovation, ultimately supporting the successful integration of
cutting-edge technologies into real-world settings.
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3. The Supply Chain Operations
Reference (SCOR)

The Supply Chain Operations Reference (SCOR) methodology has been developed
with the purpose of helping organizations analyze, measure, and improve the
performance of their supply chains. Developed by the Supply Chain Council (now
part of APICS/ASCM), it provides a standardized approach to managing supply
chain processes, ensuring consistency and clarity across industries. SCOR has
been widely recognized for its ability to map out end-to-end supply chain activities,
from sourcing raw materials to delivering finished products, making it a much used
tool for streamlining operations and enhancing efficiency (Figure 2).

Figure 3-1 - Schematic representation of SCOR management processes [Renzi, 2023]

At its core, the SCOR methodology is process-oriented, defining six key processes:
(i) Plan, (ii) Source, (iii) Make, (iv) Deliver, (v) Return, and (vi) Enable. Each
process represents a critical component of the supply chain. "Plan" focuses on
balancing supply and demand, "Source" deals with procuring goods and services,
"Make" involves production, "Deliver" handles logistics and distribution, "Return”
addresses reverse logistics and returns, and "Enable" supports the integration of
these processes through governance and technology. By breaking down the supply
chain into these components, SCOR facilitates a structured analysis of operations
and identifies areas for improvement.

A significant feature of SCOR is its emphasis on performance measurement. It
includes a set of metrics to evaluate supply chain performance in terms of cost,
time, quality, flexibility, and efficiency. Organizations can benchmark their
performance against industry standards using these metrics, enabling them to
identify gaps and set clear improvement goals. SCOR also incorporates best
practices that organizations can adopt to enhance their supply chain operations,
ensuring a practical and results-oriented approach to problem-solving. Obviously,
the process summarized above can be applied to individual R&D projects.

SCOR operates on a hierarchical model, allowing for both high-level and detailed
analysis. At Level 1, it defines the broad scope of the supply chain; at Level 2, it
configures core processes for specific scenarios; and at Level 3, it delves into
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detailed workflows, metrics, and best practices. This layered approach makes the
methodology flexible and scalable, suitable for organizations of any size or
complexity. It ensures that both strategic and operational aspects of the supply
chain are addressed comprehensively.

The SCOR model has been applied across various industries, including the lamp
industry (Vanany et al., 2005), transistor-liquid crystal display production (Hwang
et al., 2008), the ethanol and petroleum sectors (Russel et al., 2009), geographic
information systems (Schmitz, 2008), construction (Cheng et al., 2010; Pan et
al., 2010), automotive manufacturing (Potthast et al., 2010), professional services
(Ellram et al., 2004), wood production (Schnetzler et al., 2009), information
technology and technology consulting (Dong et al., 2006), tourism (Yilmaz and
Bititci, 2006), and shipbuilding (Zangoueinezhad et al., 2011). While the SCOR
model has been extensively used for supply chain optimization (Bolstorff and
Rosenbaum, 2003; Cai et al., 2009; Huan et al., 2004), the Supply Chain Council
(2010) also highlights its potential as a foundation for environmental accounting
within supply chains. However, research combining the SCOR model with green
performance evaluation remains scarce (Hwang et al., 2010). Dutta and
Westenhoefer (2008) emphasize the lack of evidence linking the model’s
application to improved environmental performance. While Huan et al. (2004)
describe SCOR as a robust tool for supply chain evaluation, Reyes and Giachetti
(2010) argue that its adoption is limited, as it primarily reflects practices prevalent
in stronger economies.

Overall, the SCOR methodology offers organizations a robust framework to
optimize supply chain performance. By providing a common language, actionable
insights, and proven practices, SCOR can facilitate the decision-making process,
enhance cross-functional collaboration, and support long-term operational
excellence.
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4. The FENIX Common Evaluation
Framework (FENIX-CEF)

The FENIX Common Evaluation Framework (FENIX-CEF) is a structured
methodology developed to evaluate the performance and impact of innovative
solutions in logistics and supply chain systems. It was created as part of the FENIX
project, which aims to establish an interconnected digital ecosystem for data
exchange in logistics. The framework integrates various established
methodologies, including FESTA and SCOR, to provide a robust and adaptable
approach to assessing new solutions' effectiveness in real-world applications
(Renzi, 2023; Catana, 2021)

A key feature of FENIX-CEF is its six-step evaluation process, which guides
stakeholders from defining impacts to analyzing results (Broman, 2017). The steps
include identifying expected impacts, measuring baseline performance, preparing
for trials, collecting data during implementation, analyzing outcomes, and
determining the overall impact. This systematic approach ensures a clear
comparison between the pre-implementation baseline and the results achieved
through the innovative solutions, providing a reliable assessment of their value.

The framework places significant emphasis on Key Performance Indicators (KPIs)
to measure and monitor performance (Broman, 2017; Dempsey et al., 2022;
Panayiotou et al., 2009). KPIs are selected based on various dimensions, including
technological, economic, environmental, and societal impacts. By focusing on both
baseline and post-implementation KPIs, FENIX-CEF offers a quantitative and
qualitative understanding of how the innovations improve operations,
sustainability, and stakeholder satisfaction. This approach ensures that
evaluations are both comprehensive and aligned with project objectives (Figure
3).

FENIX-CEF also supports data collection and management through standardized
templates and tools, including the LIFE KPI webtool. This web-based platform
facilitates systematic data management, enabling stakeholders to upload,
analyze, and extract insights from the collected data. The results are compiled
into two key reports: an initial baseline report and a final comprehensive impact
analysis. These reports provide clear, evidence-based findings that can guide
decision-making and further development of the solutions. This approach is also
followed by the GREENH20ORN project. This initial report will be followed by a
baseline report on M9 and a final report on M60, i.e., at the end of the project.

In summary, FENIX-CEF is a versatile and impactful evaluation framework
designed to ensure that innovative logistics and supply chain solutions deliver
measurable and meaningful benefits. By integrating well-established
methodologies, focusing on KPIs, and supporting robust data management, the
framework enables stakeholders to assess new technologies' real-world impacts
effectively. Its adaptability and systematic approach make it a valuable tool for
fostering innovation and ensuring the successful implementation of advanced
systems in the logistics sector.
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Figure 4-1 - SER pillars and FENIX KPIs

1. Integrated Evaluation Approach: Combines elements from multiple established
methodologies, including FESTA and SCOR, to provide a comprehensive
evaluation framework.

2. Six-Step Process: The framework employs a systematic six-step approach to
assess the impacts of new solutions.

3. Focus on Key Performance Indicators (KPIs): Emphasizes measuring baseline
and post-implementation KPIs to evaluate performance across technological,
economic, environmental, and societal dimensions.

4, Tterative and Scalable Design: Adaptable to various scales and scopes of
projects, enabling detailed insights for both small and large implementations.

5.Impact Analysis: Prioritizes understanding the broader implications of
innovative solutions, including their influence on operational efficiency,
sustainability, and user adoption

Step 1: Impact Definition
o Identify the expected impacts of the innovative solution.
e Define objectives and research questions aligned with project goals.

Step 2: Baseline Measurement
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e Collect data to establish a reference point for current performance.
e Define baseline KPIs.
Step 3: Trial Preparation

e Develop the experimental design for testing the solution, including
templates, tools, and methodologies for data collection.

Step 4: Implementation and Data Collection

e Deploy the solution in real-world or simulated conditions.

e Gather data for comparison with the baseline.
Step 5: Analysis

¢ Analyze the collected data to assess changes in the KPIs.

e Determine the overall impact of the solution on performance metrics.
Step 6: Final Impact Determination

e Summarize the findings in comprehensive reports.

e Compare baseline and post-implementation results to evaluate success.

The key components of the FENIX-CEF can be summarized as follows:

e Data Collection Tools: FENIX-CEF employs standardized templates and tools
for systematic data gathering.

e LIFE KPI Webtool: An online platform used for managing and analyzing data,
generating insights, and preparing reports.

e Two-Stage Reporting:
o An initial baseline report (early stage) provides a snapshot of pre-

implementation performance.
o A final report (end stage) offers a detailed analysis of the impact.
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5. KPIs developed for the LIFE
GREENH:0RN project

As stated above, Months 1 to 3 have focused on preparing the necessary templates
for data collection and outlining the methodological framework that the
GREENH;0ORN project will draw upon in order to devise a list of KPIs that would
impactfully measure the progress of the project and determine the degree of its
successful implementation, based on the FENIX Common Evaluation Framework
(FENIX-CEF 2018), and consulting the FESTA and SCOR methodologies, as briefly
summarized in the previous section. This was carried out by the members of
UoWM'’s team in close consultation and collaboration with all members of the
consortium.

In total, the KPIs devised were separated into nine (9) different categories, as
follows:

Operational (8 KPIs in total)

Technical (4 KPIs in total)

IT platform effectiveness (6 KPIs in total)
Environmental (2 KPIs in total)
Socioeconomical (5 KPIs in total)
Customer satisfaction (6 KPIs in total)
Stakeholder engagement (3 KPIs in total)

Project management and Coordination (2 KPIs in total)

o N o 0 kW DN =

Investments and financing (1 KPI in total)

The KPIs devised, their description, the calculation method that will be employed
and the unit of measurement are presented in the Tables that follow. As already
noted, the KPIs presented herein, maybe subject to change over the next few
months (M3-M9), as the LIFE webtool is pending to become available.
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Table 5-1 - List of Operational KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION METHOD PROJECT PROJECT 3/5 YEARS UNIT
START END BEYOND
VALUE VALUE PROJECT
END VALUE
1 Primary green | Increase in primary | 1 kg of hydrogen contains GWh / Year
H, production renewable energy | 33.33 kWh of usable energy
production in GWh/year
2 HRS renewable | RES energy consumed per n/a kWh / period
energy period of time of time
consumption
3 HRS energy | Percentage of RES energy | (Energy output as hydrogen / %
conversion converted into H, energy Energy Input from
efficiency RES)*100%
4 HRS H> | kWh of H, compressed per | kWh of hydrogen compressed %
compression kWh of  compression | / kWh of compression energy
efficiency energy input
5 HRS utilization | Percentage of time were | The proportion of time the %
efficiency HRS is operational HRS is actually in operation
compared to the time it
should be in operation
6 H, transported | Tons of H; transported to n/a H, tons
through tubes DEPA HRS in Kalochori-
Thessaloniki
7 Cost of Hy per | Cost of Hy production and | The cost for producing and €/kg of Hy
kilogram distribution distributing 1 kg of Hx produced and
distributed
8 Fuel efficiency The distance covered per n/a km/kg
fuel consumed, between 2
refuelings of each vehicle
Note: n/a = not applicable
Deliverable Number Deliverable Title 16
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Table 5-2 - List of Technical KPIs
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A/A KPI NAME KPI DESCRIPTION CALCULATION Project Project End 3/5 Years UNIT
METHOD Start Value Value Beyond
Project End
Value
1 H, storage tube | Percentage of carbon fiber | It will be declared %
manufacturing composite tubes produced that | since the
precision meet exact design | completion of
specifications for internal and | each production
external diameters (400 mm
and 420 mm, respectively) and
mass (99.8 kg)
2 H> storage tube | Ratio of carbon fiber and resin | It is conducted in- %
material efficiency | used during construction | house, using the
aiming at minimal material | vf experiment.
waste
3 H, storage tube | Average time required to | 8 hours for the min
production time manufacture each tube using | filament winding
the filament winding method, | method, 1 hour
with a goal to improve | for other works
efficiency over the project crucial for the
winding and 4
hours for the
curing
4 H, tube operational | Time taken to transport H; | It will be declared %
efficiency between Kozani HRS and DEPA | in cooperation
HRS in Kalochori - Thessaloniki, | with DEPA
measuring efficiency and safety
of the transport process
Deliverable Number Deliverable Title 17
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Table 5-3 - List of IT platform effectiveness KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END BEYOND
VALUE VALUE PROJECT
END VALUE
1 IT platform | Ensures high availability = and | Percentage of operational %
uptime & | reliability of the IT platform, crucial | uptime versus scheduled
reliability for continuous operations and data | time
accessibility
2 IT system | Measure of the IT platforms’ ability to | Percentage of the successful %
resilience index | maintain operational integrity and | data transactions processed
manage data transactions under | relative to the total
abnormal or peak load conditions, | transaction attempts during
reflecting its resilience against | stress testing scenarios
potential DoS attacks or similar high-
load events
3 IT platform | Measure of the responsiveness of the | Time in seconds from data seconds
data IT system in updating and integrating | reception to availability on
integration new data sources, impacting | the system
latency decision-making seed
4 IT platform | Key for assessing the IT platform's | Average time from detection seconds
security ability to quick address vulnerabilities | to resolution of security
incident and maintain system integrity incidents
response time
5 IT platform | Ensures the reliability of historical | Percentage of historical data %
data history | data analysis, supporting accurate | records verified for accuracy
integrity index | long-term decision-making and trend | and completeness against
analysis total records
6 IT compliance | Demonstrates the platform's | Compliance rate as assessed %
rate with data | adherence to legal and industry | in periodic audits
governance standards, essential for operational
standards legitimacy and user trust
Deliverable Number Deliverable Title 18
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Table 5-4 - List of Environmental KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION METHOD PROJECT PROJECT 3/5 YEARS UNIT
START END BEYOND
VALUE VALUE PROJECT
END VALUE
1 Reduction in | Reduction of greenhouse | Comparison of the emissions Tn COzeq
GHG emissions | gas emissions in Tons of | from traditional fossil fuel avoided /
COz equivalent per vyear | vehicles with those from year
(COze/year) hydrogen fuel cell vehicles
2 Reduction in | Calculated amount of | Comparison of the emissions g of
pollutant emissions avoided due to | from traditional fossil fuel emissions
emissions the operation of the | vehicles with those from avoided /
(NOy, PMs, HC) | hydrogen vehicle fleet hydrogen fuel cell vehicles km
Deliverable Number Deliverable Title 19
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Table 5-5 - List of Socioeconomical KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END VALUE BEYOND
VALUE PROJECT END
VALUE

1 New jobs | Number of jobs created in FTE n/a No of
created Jobs FTE

2 Public Number of new H, vehicles in n/a No of
acceptance of | operation in the Wester Macedonia vehicles
H. vehicles area

3 Number of | Number of workers from declining n/a No of
reskilled industries who complete training workers
workers programs related to the project

4 Number of | Number of students and n/a No of
upskilled unemployed individuals who persons
persons complete training programs related

to the project

5 Willingness to | Percentage of individuals expressing n/a %

buy willingness to buy hydrogen vehicles
through surveys
Note: n/a = not applicable
Deliverable Number Deliverable Title 20
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Table 5-6 - List of Customer satisfaction KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END BEYOND
VALUE VALUE PROJECT END
VALUE
1 Refueling time in | Average refueling time | Refueling time in H; s (seconds)/
H, cars duration per kg of supplied H, | Cars kg of supplied
in 700 bar pressure cars hydrogen
2 Refueling time in | Average refueling time | Refueling time in s (seconds)/
heavy duty | duration per kg of supplied Hz | heavy duty vehicles kg of supplied
vehicles in 350 bar pressure heavy hydrogen
duty vehicles
3 Fueling time in | Average refueling time | Fueling time in s (seconds)/
storage tubes and | duration per kg of supplied H, | storage tubes and kg of supplied
vehicles refueled at | in 200 bar storage tubes and | relevant vehicles hydrogen
200 bar relevant vehicles
4 Cost of H, per| Average cost of H, consumed | Cost of H; per €/km
kilometer per kilometer of the existing | kilometer
H> vehicle fleet
5 HRS user | HRS user satisfaction score | HRS user satisfaction %
satisfaction score through surveys score
6 H> vehicle | H> vehicle satisfaction score | H, vehicle satisfaction %
satisfaction score through surveys score
Deliverable Number Deliverable Title 21
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Table 5-7 - List of Stakeholder engagement KPIs
A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END BEYOND
VALUE VALUE PROJECT END
VALUE
1 Stakeholder Survey-based satisfaction score n/a %
Satisfaction among stakeholders involved in the
Score project
2 IT Platform | Number of stakeholders actively n/a No of
Engagement using the IT platform stakeholders
Rate
3 Community Number of outreach activities n/a No of
Awareness (brochures, events etc.) conducted activities
Initiatives to inform the public about the
project and green hydrogen benefits
Note: n/a = not applicable
Table 5-8 - List of Project management and coordination KPIs
A/A | KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END VALUE BEYOND PROJECT
VALUE END VALUE
1 Research Number of research papers n/a No of
Outcomes published relevant to project papers
2 Budget Percentage of budget used at n/a %
Adherence various stages of the project
Rate

Note: n/a = not applicable

Deliverable Number

Deliverable Title
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Table 5-9 - List of Investing and financing KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END VALUE BEYOND
VALUE PROJECT END
VALUE
1 Investments Cumulative investments triggered n/a €
and Financing by the projects or finance accessed

Note: n/a = not applicable

Deliverable Number Deliverable Title 23
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6. Conclusions

This report has been developed as part of "WP5: Socioeconomic, Technoeconomic,
and Environmental Impact Monitoring and Evaluation," specifically under Task 5.1:
Assessment Templates and Key Performance Indicators (KPIs), and corresponds
to deliverable D5.1 - Base of Evaluation and Key Performance Indicators.

In essence, Task 5.1 focuses on creating a comprehensive evaluation framework
to define and validate results through relevant KPIs (pre- and post-
implementation), while providing insights across various evaluation categories,
including technology, economy, society, and the environment. The task is
structured around three distinct reporting periods: M1-M3, M3-M9, and M9-M60.

During the M1 to M3 period, efforts were directed toward designing templates for
data collection and defining the methodological framework. Leveraging UoWM's
expertise and in collaboration with consortium members, 37 KPIs were developed
and categorized into nine groups: Operational; Technical; IT platform
effectiveness; Environmental; Socioeconomic; Customer satisfaction; Stakeholder
engagement; Project management and coordination; and Investments and
financing. These categories draw upon the FENIX Common Evaluation Framework
(FENIX-CEF 2018) as well as FESTA and SCOR methodologies.

The GREENH;ORN project’s methodology will assess the impact of its innovative
solutions by defining impacts, establishing baseline and trial KPIs, and performing
detailed impact analyses.

It should be noted that the KPIs presented at this stage may be subject to revision
during the M3-M9 phase as the LIFE webtool is finalized and made available to the
consortium. The finalized list of KPIs for GREENH,ORN will be included in the
“Baseline Report” (D5.5), scheduled for delivery in M9.

Deliverable Number Deliverable Title
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V0.4 28/11/2024 UoWM TeAikn 'Ekdoon
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MepiAnyn

To napdv napadoTéo uhonoindnke oTo nAaioio Tou MakéTou Epyaaoiag (MNE, ayyAioTi
WP), 5 «MapakoAoubnaon Kai AEloAoynon KOIVWVIKOOIKOVOUIK®YV,
TexVvooIKoVouIkwV Kal MepiBaAlovTikwv EnmnTwoewv», Epyaocia (ayyAioTi Task)
5.1: «MNpotuna AE&ioAoynong kai Baoikoi Aciktec Anoddoong (ayyAioTi Key
Performance Indicators - KPIs), Mapadotéo (M, ayyAiotri D) 5.1 - Baon
AEloAOoynong kal Baoikoi Acikteg Anodoong (KPIs).

JuvonTika, n Epyacia 5.1 agopd Tnv avantu&én evog oAOKANPwHEVOU NAdiciou
a&loAoynong yia Tov OpIoMO Kal TNV ENIKUPWON TWV ANOTEAEOUATWV HECW
avTioToixwv KPIs (npiv kai WeTa Tnv uAonoinon). ZnuUeiwveral 0TI N Epyaoia 5.1
nepIAapBavel Tpeig dIAKPITEC NEPIOdOUC ava@opdc, dnAadn Toug pnveg (M) M1-M3,
M3-M9 kai M9-M60.

Katd Tn Jd1dpkeld Twv TpIwv nNpwTwv Pnvov (M1 €éwg M3) ol epyacieg
EMNIKEVTPWONKAV OTNV MPOETOINACIA TWV AnapaiTNTwyv nNpoTun®V yid TN GUAAoyN
0edopEVWY Kal oTn dlauoppwaon Tou peBodoAoyikoU nAaigiou. A&lonoiwvTag Tnv
gyneipia Tou MavenioTnuiou AuTikAG Makedoviag (MAM, ayyAhioTi UoWM) kal o€
ouvepyaoia e OAa Ta PEAN TNG kolvonpagiag, avantuxbnke pia Aiota 37 KPIs,
Ta&IvounuUEVWY o€ 9 BIAPOPETIKEG KaTnyopiec. OI KATNYOPIEC AUTEC apopoUV TIG
NEITOUPYIKEG, TexVikeg, MepiBaAlovTikeG, KoIVWVIKOOIKOVOUIKEG Kal EnevOuTIKEG
kal XpnuaTodoTIKEG BIa0oTACEIC TOU £pYOU, ONWG €Miong TNV ANOTEAECHATIKOTNTA
NG NnAaTPOpuacg IT, Tnv Ikavonoinon Twv NeAatwv/XpnoTwv, To BaBud EpnAokng
Twv Eviiapepopevwv Mepwy, KAl PUOIKA TNV ANMOTEAECUATIKOTNTA OTn Alaxeipion
Kal ZuvToviopo Tou ‘Epyou. O katnyopieg kal Ta KPIs nou napouaialovral 3w
avantuxbnkav pe Baon To Koivo MAaiolo AgloAdynong FENIX (FENIX-CEF 2018)
Kal TIG JeBodoAoyieg FESTA kai SCOR.

H npoocyyion nou uioBeTei To €épyo GREENH20RN 6a a&loAoynosl Tov avTikTuno
TNG uAonoinong TWV KaivoTopwv AUcewyv nou 6a avantuxboUv oTo NAAicIo Tou, UE
Baon Ta KPIs nou €xouv avanTtuxBei, woTe va pnopei va undp&el hia GuvoAIKn,
METPAOIKMN anoTUNwon Twv dAAaywv nou autd Ba enipepel.

InUEIWVETAl OTI O AuTO TO OTAdlo Tou €pyou, Ta KPIs nou napoucialovral
eVOEXETAl va aAAG&ouv Toug enopevoug pnveg (M3-M9), kabwg To epyaleio web
LIFE dev €ival akoun d1abeoipo. Q¢ €k TouTou, N TeAIKn €kdoon Twv KPIs Tou
GREENH2ORN, padi pe Tic Baoikeg TIMEG, Ba napouaoiacTei oTnv «Ava@opd Baoikwv
Tiwv», n onoia 6a napadobei otov M9 (M5.5).

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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1. Eicaywyn

O1 Baoikoi Aciktec Anodoong (Key Performance Indicators - KPIs) ceival
NOCOTIKOMOINKEVEC METPAOEIC NOU XpNolJonoloUV opyaviouoi, ouddec n aTtopa yia
va a§ioAoynoouv Tnv anddoon o€ OXEON WE NPOKABOPIOPEVOUC OTOXOUC. AUTOI Ol
O&ikTEG AsITOUpyoUV WG Kpioiya onueia avagopdg yia TNV napakoAoudnon Tng
npoodou, TNV a&loAdynon TnG €niTuxiac kar Tnv kabodrnynon TwV HEAANOVTIK®OV
anopdoswv. Ta KPIs npooapudlovTal 0€ CUYKEKPIMEVEC AVAYKEG, NPOOPEPOVTAC
hia  dopnuéEvn MpEBodo yia Tnv  afioAdynon Tou nMOCO AnoTeEAEOMATIKA
guBbuypappifovTal ol NPoondbeleC PE TOUC OTPATNYIKOUC OTOXOUG KAl Tou Baduou
OTOV onoio napdyovTal oucIacTIKG anoTEAECNATA.

MNa va esivar anoteAeopaTikda, Ta KPIs npener va diaBETouv oplopéva Baocikd
XapakTnpIoTikd. ©a npeEnel va €ival OUYKEKPIMEVA, NAPEXOVTAC €vav oa@n Kdal
AENTONEPH OPICHO TOU TI WETPATAI, anopeUyovTag TUXOV acageles. Ta KPIs npenel
eniong va e€ivar HeTpROIMa, Baci{Oueva o€ noooTikonolnoiga dedoueva Mou
EMITPENOUV TNV QVTIKEIMEVIKN napakoAouBnon Tng anddoong. EninAgov, Ba npénel
va gival ePiIkTa, kabopifovrac peaAioTikoUg oTOXOUG nou AapBdavouv unoyn Toug
01a0€0IgOUC NOPOUC KAl MNEPIOPICPOUG, anopelyovTas unepBoAika @IAOdoEouC
OTOXOUG Nou Pnopei va anobappUvouv TOUG OUPHETEXOVTEG. H ouvagela anoTeAEi
eniong Kpioigo xapaktnploTikd, diac@aAilovrag 0TI Ta KPIs guvdeovTal Aueoca e
TIC OTPATNYIKEC NPOTEPAIOTNTEG TOU €pyou. TéAog, Ba npenel va kabopilouv
XPOVIKA 0pia, dnAadn va nepIAauBAavouv €vav OUYKEKPIPEVO XPOoVIKO opilovTa
EVTOG TOou onoiou afloAoyeital N NpoodoG, ONWG HPNVIAIEG, TPIMNVIAIEG N ETAOIEG
nepiodouc.

Ava&apTnTwe pop®nc (av sivar dnAadrn noooTikd, f noloTikd, kAn), Ta KPIs 6a
npenel va €ival kataAAnAa woTe va pnopei va a&ioAoyndouv O1aPOPETIKEG NTUXEG
METPNONG TNG anodoong. Ta nocoTikd KPIs BaciCovralr oe apiOunTika dedopeva,
Onw¢g Ta nocooTta augnong €06dwv, ol deikTeG anodoTIKOTNTAG NApAywyng n Ta
nocootda diatnpnong neAatwv. ‘Eva TETOI0O napdadelyga oOTo  nAdiclo  Tou
GREEN2HORN ce€ival To KPI nou €xel avantuxBei kal apopd 10 «udpoyovo nou
napdayeral O€ MIa OUYKEKPIMEVN XPoVIKN nepiodo». AvTiBeta, Ta noloTika KPIs
EMIKEVTPWVOVTAl G€ KN apiBuNTIKA anoTeAEopaTa, onwg Ta €nineda Ikavonoinong
neAatwv. '‘Eva TETOI0 napddeiypa oto €pyo GREEN2HORN e€ivar 1o «okop
Ikavornoinong xpnoTwv Tou HRS» nou €xel npoBAepOei. Ynapxouv eniong Ta
npoyvwoTika KPIs, Ta onoia BonBouv oTnv npoBAewn TnG HEAAOVTIKAG anddoonc.
MNa napadeiypya, oto GREEN2HORN é€xel npoBAe@Bei éva KPI nou agopd To
«MooooTO aTOPWV Nou dnAwvouv npobupia va ayopdoouv oxAPaTa udpoyovous.
EninpooBeTwg, pnopolv va opioBouv KPIs pye okonod Tn YETPNON ANOTEAECHATWYV
META TNV OAOKANPWON TOUG, ONWG 0l CUVOAIKEG NWANCEIC OE £€va OIKOVOMIKO TPiNVvo
N Ta N0COOTA EAATTWHATIKWV MPOIOVTWV WETA TNV napaywyn. ‘OAol ol TUNoI gival
ONMavTIKOI YIa TNV Napoxn MIag 0AOKANPWHEVNG €1IKOVACG TNG anodoonG. AVAAUTIKEG
nAnpo@opiec oxeTika pe Ta KPIs Tou GREEN2HORN napouacialovral otnv EvétnTa
5 napakdatw.

Ta KPIs nou Ba eniAeyoUv yia KAnolo €pyo n ano KAarnolo opyaviopo, PNopei va
dlapEpouv onuavTika avaloya HE To nAdgiolo oTto onoio epappolovral. lMa

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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napdadelypa, o€ eMIXEIPNHUATIKEC dpaoTnploTNTEG, Ta KPIs nou eniAéyovTal ouvnbwc
apopouv To pubud auvu€énong €06dwv, To NePIBWPIO KEPOOUC 1 TO MOCOCTO
anoxwpnong Twv epyalopévwy and Kanoia €nixeipnon. =To JApKeTIVYK, Ta KPIs
MMopei va YeTpoUV TNV EMICKEWINOTNTA MIAG I0TOCEAIdAC 1 va avagEpovTal oTn
XpHon MEOWV KOIVWVIKAG JIKTUWONG. Avagopika He Tn Jlaxeipion &pywv,
napadeiypata KPIs nepiAauBavouv To NocooTd OAOKARPWONG TwV NapadoTEwV
EVTOC TWV OPICHEVWV  XPOvodIlaypdupAaTwy 1 TNV anoppognon  Tou
npoUnoAoyliopoU. € £pya £€peuvacg kal avantuénc (R&D), Ta KPIs ouxva soTialouv
oc OciKTEC KalvoTopiac, onwc o apiBuoc dINAWHATWY EUPECITEXVIAG MOU E£XOUV
kaTtaTeBei 11 eykpiBei ) oTOV APIOUO ONUOCISUNEVWV EPYACIOV O EYKPITA
EMIOTNMOVIKG MepIodikA. 2Tov Topeéa TnG eknaidsuong, Ta KPIs pnopei va
napakoAouBouv To MOCOCTO ano@oiTNONG TWV POITNTWV, TO HEGO Opo BaduoAoyiwv
O€ €EETAOTIKEC 1] TNV avaAoyia @oITNTWV avda eKNAIdEUTIKO.

Ta KPIs diadpapaTtifouv Bacikd poAo oTnv npoonabela ouvexoUg BeATiwong Kai
enITuxiag evog opyaviopoU f KAMOIOU €pYou/NPoypaupaTos Kabwes oTPEPOUV TNV
NPOCOXN OE KPioIMOUG NapdyovTeg eniTuxiag, dlac@aAidovrag OTI Ta ATONA Kai ol
OMAJEG ENIKEVTPWVOUV TIG NPOCONABEIEC TOUG OE TOMEIG MOU €XOUV TN MEYAAUTEPN
onpacia. EnminpdoBera, pe Tov KabBopiopgd ca@wv OTOXWV Kal TNV avabeon
OUYKEKPIMNEVWYV PETPNAOINWV anoTeAeoudTtwy, Ta KPIs cupBaAiouv oTtn diacpaiion
TnG Aoyodooiag, evBappuvovTac Ta dartoua va avaAdBouv Tnv eubuvn Twv
ApHOJIOTATWY TOUC KAl TWV  ANOTEAEOUATWYV Mou  QEpouv. EmnAgoy,
guBbuypappifouv TIC ENINEPOUC dPACTNPIOTNTEG UE TOUC EUPUTEPOUC OTPATNYIKOUG
OTOXOUG, ONMIOUPYWVTAG HMIa OCUVEKTIKA MNPOCEYYION Yid TNV ENiTeugn Twv
NPOTEPAIOTATWY MNOU £XOUV TeDEI.

EnminAgov, Ta KPIs anoteAoUv anapaitnTa €pyaAsia yia Tnv avayvwpion duvatwv
onueiwv kar aduvapiov kal avadelkvuouv TouG TOHEIC OnMou n anoddoon UCTEPEI N
unepBaivel TIG NpoodoKieG, ENITPENOVTAG OTOUG OpYyavIoUoUG va npooappolouv Kai
va BeATIOVOUV TIG OTPATNYIKEG TOUG. Mg Tov TpOMoO aUTO, Ol ANMOPACEIG MOU
AapBavovTal ortnpifovral o npaypatika O0edopeva, kabwg Ta KPIs napexouv
TEKUNPIWVHPEVEG NANPOPOPIEC NOU KABodNyoUV TNV KaTavoun nopwv, Tnv BeATiwon
TwVv 01adIKaciwV Kal TNV Npoocapuoyn TnG oTpaTnyikng, onou anaiteital. EmnAgoy,
Ta KPIs evioxUouv Ta kivnTpa kal Tn OECMEUCN TWV MEAWV HIAag opadag,
npoo@EPOVTAC anTd onueia avagopdag yia Tnv enituxia. Me aAha Aoyla, n eniTeuén
N n unépBaon evog KPI unopei va au&noel To n6ikd kal va dWoel KivnTpa oTIG OPAdEG
va diatnprioouV N va BeATIwWooUV TV anodocn Toug.

TeAog, o1 Baoikoi Acikteg Anodoong (KPIs) €ival avekTiynTol ava@opika HPe Tnv
gvioxuon TNG €ePMIOTOOUVNG TwV €&VOIAPEPOUEVWV HEPWYV, €I0IKA Ot €pya N
npoonabeiec nou agopouv Epeuva kal Avantuén (R&D) ) To JAPKETIVYK, OMoU Ta
anoTeAéopaTa Pnopei va ival ouxva auia n aBeaia, kabwc Ta KPIs petappalouv
TIC NPOONABEIEC O€ PETPNOINA ANOTEAECUATA NOU ENIKUPWVOUV TIG NPOONABEIEC TNG
opadag kai dikaiwvouv f dikaloAoyoUv Tn ouvexion TnG. EmnAgov, unoornpilouv
TN ouykpITikn a&loAoynon (benchmarking), eniTpénovrac oToug opyaviopyoucg va
OuyKpivouv Tnv anodoon Touc PE Ta npodTuna Tou KAGdou nf pe naAaidTepa
EMITEUYNATA, NPOAYOVTAC KOUATOUPA apIoTEIAC.

To napov napadoTeo anoTeAei pépog Tou «MES5: MapakoAouBnon kai A&loAdynon
KOIVWVIKOOIKOVOUIK®WY, TEXVOOIKOVOUIK®WV Kal [MepiBaAlovTikwv ERINTwoswv>,
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«Epyaaoia 5.1: MNpoTuna A&loAdynong kail Baaoikoi Asgikteg Anddoong (KPIs)», M5.1
- Baon A&loAdynong kal Baoikoi Agiktec Anddoonc. MNa Tnv avantuén Twv KPIs nou
uloBetribnkav yia To €pyo GREEN2HORN, Ta péAn Tng koivonpa&iac BacioTnkav os
MeyaAo BaBud oto Koivd MAaioio AEloAoynong FENIX (FENIX-CEF 2018), ot
ouvduaopo Me TIG peBodoAloyiec FESTA kar SCOR. Zuvoyn auTwVv TwV
pHeBodoAoyiwv napouoidldeTal OTIC AMETWC ENOUEVEG evoTNTEG (EVOTNTEC 2, 3 KaI 4).
SUVOAIKG, €xouv avanTtuxBei 37 KPIs, Ta onoia Xwpiotnkav o€ 9 kartnyopieg. Ol
KATNYOPIEC QAUTEC a@OpoUV TIC A&ITOUPYIKEG, TexVIKEG, MepIBAANOVTIKEG,
KoIVWVIKOOIKOVOMIKEC Kal EnevOuTikeC kal XpnuaTodoTIKEG dIAOTACEIC TOU £pYOU,
onw¢ €niong Tnv ANoTeAEONATIKOTNTA TNG NAATPOpPaAc IT, Tnv Ikavonoinon Twv
MNeAaTwv/XpnoTtwv, To Babuo EpnAoknc Twv Evdiapepopevwv Mepwy, Kal pUOIKA
TNV anoTeAeopaTikOTNTA oTn Alaxegipion kal ZuvTtoviouo Tou ‘Epyou.

SnUEIWVETAl OTI O AQuTO TO OTAdlo Tou €pyou, Ta KPIs nou napouacialovTal
eVOEXETAl va aAAG&ouv Toug enopevoug pnveg (M3-M9), kabwg To epyaleio web
LIFE dev €ival akopn d1abeoipo. Q¢ €k TouTou, N TeAIKn €kdoon Twv KPIs Tou
GREENH2ORN, padi pe TiIG Bacikeg TIMEG, Ba napouaciacTei oTnv «Ava@opad Baoikwv
Tigwv», n onoia 6a napadobei oTov M9 (M5.5).

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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2. H peBodoAoyia FESTA

H peBodoAoyia FESTA €xel oxediaoTei yia va kabodnyei Tov oxedlaopo, Tnv
uAornoinon kai Tnv a&oAoynon Twv Enixelpnolakwv Aokigwv Mediou (Field
Operational Tests - FOTs), 10iaitepa oTov Topéd Twv EuQuwv ZuoTnuatwv
Metapopwv (Intelligent Transport Systems - ITS) kai AAA@WV KAIVOTOUIWV OTOV €V
AOYWw TOMEA Kal MPOOQEPEl Hia OOMNUEVN NPOCEyyion nou Odlao@aAilel Tnv
opolopop@ia, Tn guvénela kal Tnv agloniotia ornv a&ioAdynon Twv npayuaTikov
ENNTOOEWV TWV KAIVOTOHWYV TeEXVoAoylwv. KaBwg n diadikaacia gival Tunonoinuevn,
n MeBodoloyia FESTA €nmITpENEl OTOUG EPEUVNTEG KAl Ta €vOIAPEPOUEVA HEPN va
oxed1alouv anoTeAECUATIKA NEIPAPATA, va CUAAEYOUV dedONEVA Kal va EPUNVEUOUV
anoTeAéopaTta HE TPOMO nou unooTnpilel OUCIAOTIKEG OUYKPIoEIC HETAEU
OIAPOPETIKWV EPYWV.
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Sxnpa 2-2 - O1 KUpIEC PAceic TNG peBodoAoyia Tng pebodoroyiac FESTA [Barnard and Koskinen,
2023]

AuTn n ouvénesia kaBioTa Tn FESTA Bgpélio yia PEAETEC peEYAANG KAiakag oTov
TOMEQ TNG KIVNTIKOTNTAG KAl TWV PETAPOPWV EVTOG TNG Eupwnng kal ekTdG auTng.
H pebodoAoyia auTtry avanTuxbnke oTo nAdgioio Tou €pyou FESTA Tng Eupwnaikng
‘Evwong To 2007-2008 aAAd BpiokeTal o oguvexn a&ioAdoynon and Tnv KoivoTnTa
FOT-Net kai Tig Opdoei¢ cuvToviopoU kal unooTnpiEng CARTRE kai ARCADE
(Barnard and Koskinen, 2023). H FESTA V kaAunTel Tpei¢ ¢pacelg a&loAdynong,
Kabwg kal pia osipd anod BrRpata os kabe ¢aon. MapoAo nou auTo HMopei va
onuioupyei Tnv evrunwon OTI Ta BAMaTa ekTeAouvTal PE Tn O€ipd, oOTnNV

MapadoTéo 5.1 Baon AgloAdynong kal Baaoikoi Asiktec Anoddocwyv (KPIs)
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nPAyuaTikoTNTa anairouvTal ouxveg enavainyelc. O1 kUplec paoceic a&loAdynong
Tng peBodoAoyiag auThg napouaoialovTtal oTo IXAKA 1 napakdaTw.

‘Eva KevTpikO XapakTnploTiko TngG peBodoAoyiag FESTA eival n €ugaocn oToug
BaoikoUg Acikteg Anddoong (KPIs). O1 deikTeG auToi AEIToupyoUv w¢ PETPROIPA
KPITAPIA MNOU KATAypdQouv TNV AroTEAEOUATIKOTNTA KAl TNV €nidpacn Twv
OUOTNUATWV 1 TEXVOAOYI®V nou dokiyalovTal kal KaAunTouv nARBGoc d1aoTACEwWY,
onwc n BeATimon TS aopdaAeiac, n av&non TNG anodoTIKOTNTAC, TA NEPIBAANOVTIKA
OMEAN, N IKAVOMoIiNon TWV XPNOTWV KAl N OIKOVOUIKN BIWoIYOTNTA. Me Tov TpONO
auTo, dnAadr Tov kabopioud Baoikwv KPIs npiv and Tnv epapuoyn Kai Tn cUykKpion
TOUG ME Ta OedopEvVA Nou GUAAEyovTal Katd Tn JIApKEId KAl WETA TIGC OOKIYEG, N
pneBodoloyia FESTA diac@aAlilel pia nAnpn a&loAoynon Tng anoddoong Tng
TeEXVoAoyiac. AuTr n Npoogyyion NApEXEl ENioONG oagr OTOIXEIa yia TNV UNooTAPIEN
NG AQWNG ano@Acewyv OXETIKA YE TO av Ba enekTabouv n B6a npoocapuooTouV Ol
AUoegic nou BpiokovTal uno dokiun (Bhatti, et al., 2014).

H peBodoAoyia FESTA uloBeTei pia oAIoTIKA Npocgyyion a&loAdynong, KAAUNToOvVTAg
O1APOPEC NTUXEC NOU €ival KPIOIKEG yIa TNV KATAvONon TwV EUPUTEPWYV ENINTWOEWV
TV VEWV TeXVoAoyiwv. Mépa and Tnv TexVikn anodoon, €€sTalel TIC EMNTWOEIC
oTNV aoQdAaAegia, TNV ENIXEIPNOIAK anodoTikOTNTA, To NepIBAAAOV Kal TNV anodoxn
and Toug xpnoTec. H pebodoAoyia a&loAoyei €nionG TOUG KOIVWVIKOOIKOVOMIKOUG
napayovTeg, dlac@aAifovrag OTI ol Enixeipnolakeg Aokipeg Mediou Aauppavouv
unoyn TO NWG Ol KalvoTopieg ennpealouv Oxl HOVO TOUG HENOVWHEVOUG XPNOTEG,
aAAd Kdl TNV KOIVvwvia OTO OGUVOAO TnG. AuTh n noAudidoTatn NpooEyyion
olac@aAilel OTI ol evlIaPEPOPEVOI (POPEIG ANOKTOUV Mia nARpn €ikoéva Twv
duVNTIKWV OPEA®V KAl TWV NPOKANCEWV Mou oXeTi(ovTal HE TNV €PpApPoOyn TV
OUOTNUATWY NoU BpiokovTadl uno JOKIWNA.

'Eva akopa Baocikd nAeovekTnua Tng peBodoAoyiag FESTA eival n éugaon ortn
ouAAoyn kal diaxeipion uwnAng noiotTnTag dedopevwy. H peBodoAoyia kabopilel
avaAuTikG NpwWTOKOAAQ YIa TN OUYKEVTPWON, aAnoBrnkKeuon kal avaAuon Twv
0edopeEVWY o€ OAN Tn dl1apkela Twv OOoKIJWV. Me Tov Tpono auTod, diacpalileTal OTi
N ouAAoyn 0edOUEVWY Eival ouaoTNUATIKN Kal a&idénioTn, evioxuovTag Tnv aglonioTia
TWV anoTeAeopdaTwyv. AVeEApTATWG TOU TPOMOU HE TOV OMoi0 GUAAEyovTal Ta
oedopeva (n.x., aiobnTnpeg n PeTpnoeig nediou), n peBodoloyia FESTA BETel wg
npPOTEPAIOTNTA TNV AKpPiBEla Kal Tn OUVEMNEId, €NITPENOVTAC HIA OTIRapn Kai
oualaoTikn avaiuon. H ocwoth diaxeipion Twv 0edodévwy unooTnpilel eniong Tn
dlapavela, kKabwg ol €vOlaPEPOUEVOl (POPEIC PnopoUVv va €vTonioouv Kali va
enaAnBevoouv Ta eupnuata Bacel KaAd TEKUNPIOPEVWV d1adIkaoliwy.

TeéAog, n peBodoloyia FESTA éxel oxedlaoTei WOTE va PNopei va enavaineodei,
npowbwvTag Tn ouvexn BeATiwon oTnv epappoyn TnG. O1 XpnoTeg evbappuvovTal
va BeATiovouv Ta oxedia kai Ti¢ d1adikaoieg Toug Pe BAon Ta apxika eupnuaTa n Tig
NPOKANCEIG Nou Ogv ixav apXika npoBAepOsei, diacpaAifovTag Tn OUVENEIA UE TOUG
oTOXO0UG Kal TIG eMdIWEEIC Tou €pyou. AuTn n eueli€ia kabioTa tn FESTA 18iaiTepa
noAUTIUN o€ oUvBeTa, duvapika nepiBAAAovTa, Onou ol TEXVOAOYIEG KAl Ol GUVONKEG
evOEXETAl va eEgAliooovTal ypnyopd. YIOBeTwvTag Tov enavaAnnTikd oxedlaopo, n
pHeBodoAoyia dev diao@aAlilel yovo pia nAnpn a&ioAdynon, aAAa dieukoAUVEl eniong
TN PAONON Kair TNV KAivoTopia, unootnpilovrag TEAIKA TNV €NITUXN EVOWHATWON
KAIVOTONWV TEXVOAOYIWV OE NPAYHATIKEG OUVONKEG.

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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3. H peBodoAoyia SCOR

H peBodoAoyia SCOR (Supply Chain Operations Reference) é€xel avantuxBei pe
okono va Bonbnoel Toug opyaviopouc va avaAuoouv, JETPAOOUV Kal BEATIWOOUV
TNV anédoon Twv aAucidwv €podiacguoU TouG. ZnUEIWVETal 0TI N YeBodoAoyia auTn
gival MAEov €UPEWC avayvwpiohevn Kal BewpeitTal 1kav va xXapToypagei TIG
dpacTnpIOTNTEC TNC aAucidag £podiacuoU anod Tnv apxn MEXP! To TEAOG, dnAadn
and TNV nNpopndeia NPWTWV UA®V PEXP! TV NAapadoon TwV TEAIK®OV NPOoioVTwY,.
AuTd, TNV KabioTa €va 101aiTepa XPNOIMO €pYAAgio yia Tnv aniornoinon Twv
AEITOUPYIWV Kal TNV gvioxuon TNG anodoTikoTnTag (ZxnMa 2).

Sxnua 3-1 - Sxnuartikn ansikovion Twv diadikaoiwv diaxeipionc SCOR [Renzi, 2023]

H pebBodoloyia SCOR opilel €€ Baoikeég diadikaoieg: (i) =xediaopog (Plan), (ii)
MpounBeia (Source), (iii) Mapaywyn (Make), (iv) Napadoon (Deliver), (v)
EnmoTtpopry (Return), «kai (vi) AieukdAuvon (Enable). KaBe diadikaoia
avTINnpoownevUel €va KpPioIdo oToIXEio TNG aAuaidag e@odiacpou. O "Zxediaouog"
EMNIKEVTPWVETAI OTNV €EI00ppOMNNGCN TNG NPOCPOPAC Kal TnG ¢ntnong, n "Mpopnbeia”
agopd Tnv npounBela ayabwv kal unnpeoiwv, n "Mapaywyn" oxeTifeTal Je TNV
napaywyn Twv npoiovtwy, n "Mapadoon" oxetiCeTal ye Tn diavoun, n "Eniotpopn"
aoxoAsitar pe TN Oladikacia emoTpoPng ayabwv Kal TNV avtioTpopn Tng
£(p0od1acoTIKNG aAuacidag, kai n "AleukdAuvon" unooTnpilel TNV EVOWPATWON AUTWV
TwVv d1adIkaoiwVv PECW KAMolag TEXVOAOYIKNG NAATPOpUAc. Me Tov Tpdno auTo,
onAadn To diaxwplopod TNG aAucidag epodiacuoU O auTd Ta €Ni JEPOUC OTOIXEIA, N
pHeBodoAoyia SCOR eniTpenel TRV avaAuon TnG AsiTtoupyia Tng aAucidag epodiacuou
Kal BonBa va evrtonioToUV NEPIOXES Yia BeATiwonN.

'Eva onuavTiko xapaktnploTikd TG SCOR eival n xpnon dEIKTWY yia TNV a&loAdynaon
TNG anodoong TnG aAuaidac €@odiacpoU 000V aPopd To KOOTOG, TOV XPOVO, TNV
nolotTnTa, TnVv eueAiia kalr TNV anodoTikdéTnTa. OI opyaviopoi pnopouv va
OUYKpivouv TNV anddoon Toug JE Ta NPOTUNA TOU KAGOOU XPNOINOMOIWVTAC auToUG
TOUG OEIKTEG, €EMITPENOVTAC TOUG va €vronioouv aduvapieg n va BEoouv oageic
oToXouUG BeATiwong. H SCOR evowuaTtwVvel eniong BEATIOTEG NPAKTIKEG NOU HNOPOUV
va UIOBETAOOUV Ol ETAIPEIEG N OPYAVIOMOI YIa va BEATIWOOUV TIG AEITOUPYIEG TNG
aAucidag €@odiacpou Toug, €Eac@aAidovTac WIa NPAKTIKN KAl ENIKEVTPWHEVN OE
anoTeAEéopaTa Npooeyyion otnv €niAucon npoBAnuatwyv. Mpopavwe, N napanavw

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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dladikacia Pnopei va epapuoaTei Kal og HEPOVWHEVA Epya ‘Epeuvag kal AvanTuéng
(R&D).

H pebodoloyia SCOR AsiToupyei O €va IepapxikO nA@iolo, €mITpENOVTAG TNV
avaAuon T6oo g€ uwPnAOTEPO €ninedo 000 Kal 0 AenTopEpeld. To NpwTo €ninedo
opilel To gupUTEPO Nedio TNG aAucidac €podiacpoU, To OeUTEPO OIAUOPPWVEI TIG
Baoikec O1adIKACIEC YIA OUYKEKPIYEVA OevApid KAl TO TPITO €PBabuvel oTIC
AENTOUEPEIC POEC £pyaciac KAl OE OUYKEKPINEVOUC JeikTEC. AUTr n nMoAuegninedn
npoogyyion Kabiotd Tn pebodoAoyia €UEAIKTN KAl KAIMAKOUMEVN, KATAAANAN yia
opyaviopouc kAabe pey€Bouc 1 noAunAokoTntac kail diaopalilel 0TI T6CO Ol
oTPATNYIKEC OCO0 Kal Ol ENIXEIPNOIAKEG NTUXEC TNG aAucidag €@odiacuou
avTigeTwnifovTal NARPWG.

H  pebodohoyia SCOR  €xel  epappooTei  o0g  d1Ggopouc  kKAAdoug,
oupnepiAapyBavopevwy TG Blopnxaviac Aapntnpwv (Vanany et al., 2005),
napaywyng obovwv uypwv kKpuoTaAAwv (Hwang et al., 2008), aiBavoAng kai
nerpeAaiou (Russel et al., 2009), Yewypa@IKWV OUCTANATWV MNANPOPOPIWV
(Schmitz, 2008), kataokeuwv (Cheng et al., 2010; Pan et al., 2010),
auTtokivnToBiopnxaviag (Potthast et al., 2010), enayyeAuaTikwv unnpeoiwv (Ellram
et al., 2004), napaywync &UAou (Schnetzler et al., 2009), Texvoloyiwv
nAnpogopiknc (Dong et al., 2006), ToupiopoU (Yilmaz and Bititci, 2006) kai
vaunnyikng (Zangoueinezhad et al., 2011). Mapa To yeyovog OTI N PgeBodoAoyia
SCOR &£xel xpnoigonoinBei ekTevwg yia Tnv BeATioTonoinon Tng aAucidag
e@odlaouou (Bolstorff and Rosenbaum, 2003; Cai et al., 2009; Huan et al., 2004),
0 opyaviouog Supply Chain Council (2010) pnopei eniong va xpnoipgonoin®ei aTo
XWPO TNG nepIBalrovTikAG (R npdoivng) AoyIoTIK &vTOC Twv aAucidwv
£QodlaohoU. AAAOI EPEUVNTEC WOTOOO €XOUV TOVIOEl TNV EAAEIWYN MEAETWV MOU
ouvdualouv Tn MeBodoloyia SCOR pe TNV eKTignon TnG npacivng anodoong
(Hwang et al., 2010, Dutta kai Westenhoefer 2008). Yndpyxouv enionc kai
ONUOOCIEUNEVEG HEAETEG, ONWG auTtr Twv Reyes kai Giachetti (2010) nou
unooTtnpifouv 0TI N uloBETNON TNG HeBodoAoyiag SCOR sival neploploPévn, KABwWG
avTavakAd Kupiwg NPakTIKEG NOU ENIKPATOUV OE IOXUPOTEPEG OIKOVOHIEG.

SUVoAIKd, n peBodoloyia SCOR Npoo@EPEl OTOUG OpyavioPouc £va I0XUupo nAaioio
yia Tnv BeATioTonoinon Tng andédoong TnG aAucidag e@odiacpou. AuTO
EMTUYXAVETAlI PECA anod €QAPUOCIYA EUPANATA KAl ANOJEDEIYHEVEG MPAKTIKEG,
dleukoAuvovTag Tn diadikacia AfWng anopdcswy, unooTnpifovTag Tn ouvepyaaia
METAEU O1APOPETIKWV TUNHATWVY Kal UNooTnpifovTag Tn Jakpoxpovia eniXEIpNoIakn
apioTeia.

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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4. To Koivo MAaioio AgioAoynong FENIX
(FENIX-CEF)

H peBodoAoyia FENIX (FENIX Common Evaluation Framework, FENIX-CEF)
avanTtuxenke yia Tnv agioAoynon Tng anddoong Kai TOU avTiKTUMNOU KaIVOTOHWV
AUOEWV 0TaA OTIC aAUCIdOEC epodiacpou. Anuioupynodnke oTo NAAiolo EVOG OHWVUHOU
gpyou LIFE (ATo1, FENIX), To onoio oTOXeUE 0T dnUIoupyia evog d1aCUVOEDEUEVOU
WN@IAKoU OIKOOUCTAMATOC Vyia Tnv avrtaAAayn Oedopévwv OTIC aAucideg
€podlaopol. To nAdiolo To o0noio npoTadnke &eVOWHATWOE OIAPOPETIKEG
HeBodoAoyieg, ONwG auTeg nou avanTuxdnkav napanavw (ntol, FESTA kai SCOR),
ME OTOXO HIa 10XUpn Kal npooapuooiyn npooeyyion otnv a&oAdynon TN
anoTeAEOUATIKOTNTAG VEWV AUCEWV OE NPAyHaTiKEG epapuoyec (Renzi, 2023;
Catana, 2021).

'Eva Baaoiko xapakTnploTiko TNG JeBodoAoyiag auTtng gival n diadikacia a&loAdynong
oc €€ BruaTa, n onoia kabodnyei Toug evdlAPEPOPEVOUC ANd TOV OPIOHO TWV
EMNNTWOEWY PEXPI TNV AVAAUON TwV anoTeAeoudatwv (Broman, 2017). Ta BARuaTta
nepIAGUBAvVOUV Tov NPoadIopIoHO TWV AVAMEVOHUEVWV EMINTWOEWY, TNV HETPNON
TNG Baoikng anddoonc, TNV MPOETOINACIA YIA TIC OOKIMEG, TN OUAAOYN OedoUEVWV
KaTta Tnv €Qapuoyn, TNV avaAuon TWV anoTEAECHATWY KAl TOV NpocodIopiouo Tou
OUVOAIKOU avTikTunou. AuUTr n OUOTNPATIKN npoceyylion €€ac@alifel yia caen
ouykpion MeTa&U Tng Pacikng anodoong npiv TV EQApPMOYn  Kal Twv
anoTEAEOUATWY NOU EMITEUXONKAV HECW TWV KAIVOTOPWV AUCEWY, NAPEXOVTAG HIa
a&ioniotn a&ioAdynon TnG a&iag Touc.

'Onw¢ kal ol peBodoAoyiec nou availubnkav avwTépw, N FENIX-CEF divel 1d1aiTepn
Eugaon oTtoug Acikteg KUplag Anodoong (KPIs) (Broman, 2017; Dempsey et al.,
2022; Panayiotou et al., 2009). O1 O¢cikTeG auToi €nIA&yovTal yia OIAPOPETIKEG
01a0TAcEIG, ONWC TEXVOAOYIKEG, OIKOVOMIKEG, NEPIBAANOVTIKEG KAl KOIVWVIKEG
ennTwoel. EninpdoBeTa, eoaTialovrag T000 oToug O€ikTEG TNG BACIKNG anodoong
000 Kal o€ auTouG META TNV epappoyn, n peBodoAoyia FENIX-CEF npoogépel pia
NMOCOTIKA Kal MOIOTIKA KATavonon TOU TPOMOU HE TOV OMoio Ol KAaIVOTOWMIEG
BEATIWVOUV TIG EMIXEIPNOIAKEG AEITOUPYIEG, TNV AEIPOpPia Kal TNV IKAvonoinon Twv
evOlaQepPOUEVWVY HEPpWV. AUTN N Npoocyyion eEaocpalilel 611 ol a&loAoynosig givai
NANPEIC KAl EUBUYPAPMIOHEVEG UE TOUG OTOXOUG Tou £pyou (Eikdva 3).

H pebodoAloyia FENIX-CEF unootnpifel e€niong Tn ouAAoyn kai diaxeipion
0€00NEVWYV HECW OUYKEKPIMEVWV gpyaAgiwv, onwg To LIFE KPI webtool. Auti n
01adikTuakn nAaT@Opua OIEUKOAUVEI TNV cuoTnuaTikn Olaxeipion Oedopévwy,
EMITPENOVTAG OTOUG VOIAPEPOPEVOUG va avaAuouv Kal va Eayouv cupnepaocuaTa
and Ta dedopeva Ta onoia €xouv CUAAEEEI. Ta anOTEAECONATA OUYKEVTPWVOVTAI OE
O0UO0 PBacikég ekBeoeIC: pia apxIkn €kBeon BAONG Kal pia TEAIKN OAOKANPWMEVN
avaAuon eniNTWoEwV. AUTEG Ol EKBECEIC NapEXOUV aagr, Baciopeva o anodeEi&eig
EUPNMATA, NOU PJNopouV va kabodnynaoouv Tn AQWn ano@Acswy Kal TNV NepaiTEPw
avanTtuén Twv AUCswv. AUTH N Npooeyyion akoAoubBeital kal and To €pyo
GREENH2ORN. H apxIkr, napouoca ékBeaon 6a akoAoubnBei ano pia €kBeon Baong
oTo M9 Kkal pia TeAIkn €kBeon oTto M60, dNAAdr OTO TEAOG TOU £pYOU.

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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Juvoyilovtag, TOo FENIX-CEF ecival &va eugAikTo Kal €nidpacTikO nAdiolo
a&loAoynong nou oxedidoTNKE yia va €Eac@aliosl OTI ol KaIvOTOUEG AUCEIC oTnNV
€0o0oIaoTIKN aAucida NapEXouV NETPACIKA Kal onUavTika opeAn. EvowuatwvovTag
KaAd kabiepwpeveg peBodoAoyieg, enikevrpwvovTtag o€ KPIs kal unootnpidovrag mn
olaxeipion dedoPEVWY, TO NAAICIO ENITPEMNEI OTOUG EVOIAPEPOPEVOUC va a&loAoyouv
anoTeEAECHATIKA TIC EMNTWOEIC TWV VEWV TEXVOAOYIWV O€ NPAYUATIKEG ouvOnkKec. H
NPOCApPUOCTIKOTNTA KAl N CUCTNMATIKN NPoogyyion KadioTouv Tn peBodoAoyia autn
€va noAUTIJO €pyaAegio yia TNV gvioxuon TnNG KAivoTopiag kai Tnv eEacpdaiion Tng
eNITUXoUG EpapHOoYAC NPONYHEVWV CUCTNHATWV.

Social Responsibility Pillars

Communities |
F Perfect order fulfilment %
L Interoperability
 Order fulfilment cycle time
- Custom Procedures
- Product and Shipment visibility traceability percent
-Average document| Murmber of APP (Parking) downloading

b, + Terminal efficiency
- Average truck  Awverage numbser of DE&D days
hvaiting time. - Blumber of companics interested in logistics node
- Average - Twrnaround time cut of f
F Average 002 [Administration  Average (unjloading fimme
fernissions. ok time. - Modal shift
KPls - Awverage load | Average parking | Workflow automation
considered |fctor. carch time: . - Cash-to-Cash Cyele time
in FENIX [ Average NOx | Number of F Return on Supply Chain Fixed Asscts
fernissions. accidents. - Return on working capital

- Time the driver | Total cost of maintaining assets
Epends on that drive | Terminal occupancy rate

o pick up'deliver | Number of Parking Area consulting
the container at the | Mumber of parking arca

germinal. - Frequency of data updating

+ Routing efficiency in tonme-km

- Delay on the estimated armival time (ETA reliability)
F Orverall corridor transit time

- Time to react

+ Level of raffic service

F Travel time to Port gate

sxnua 4-1 - Or nuAwveg SER kai KPIs katd FENIX

1. OAokAnpwpévn Mpooeyyion AEZloAdynong: Zuvdudalel oToixeia and O1aPopeg
KaBiepwpeveg PeBodoAoyieg, onwg ol FESTA kar SCOR, yia Tnv napoxn &vog
oAokAnpwpeEvou nAaigiou a&loAoynong.

2. Aiadikacia 'E€l Bnudtwv: H peBodoAoyia FENIX-CEF akoAouBegi pia cuoTnuaTikn
npoaoeyyion €€ BnUATwy yia va a&loAoynoel TIG ENINTWOEIG TWV VEWV AUCEWV.

3. Acikteg Anddoong (KPIs): Aivel €ugacn oTn METPNON TwV BACIKWV OEIKTWV
andédoong Npiv Kal HETA TNV €pappoyn, yia tTnv a&loAoynon Tng anodoong o€
TEXVOAOYIKEG, OIKOVOMIKEG, NEPIBAAAOVTIKEG KAl KOIVWVIKEG OIA0TACEIC.

4. EnavaAnntikég kar KAigakoupevog >xediaouog: Mpooapudleral o dIAQOopPES
KAipakec kal nedia €pywv, €MITPENOVTAC AENTOPEPEIC MANPOPOPIEC TOOO Yyia
MIKPEG 000 Kal yIa JEYAAEG EQAPHOYEC.

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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5. AvaAuon EninTwoswv: Aivel npoTepaldTNTA OTNV KATAVONON TWV EUPUTEPWV
EMNNTWOEWY TWV KAIVOTORNWV AUCEWV, CUMNEPIAAUBAVOUEVWV TWV €NIOPACEWV
TOUC OTNV EMIXElpnoiakn anodoTikoTnTa, Tn BlwoiydTnTa Kai TNV uloBTnon ano

XPrIOTEG

Brpa 1: Opiouoc EninTwoswyv

3710 BApa autd kabopifovTal oI AVAPEVOUEVEG ENINTWOEIC TNG KAIVOTOMOU AUONG,
opifovrtal ol OTOXOl Kal TA €PEUVNTIKA €pwThAUATa Ta onoia 6a npEnsl va
gubuypappifovTal JE TOUG OTOXOUG TOU £pPYOU.

BrAua 2: Métpnon BaoikAc Fpapunc

>To Brua autd cuAAéyovTal OedoPEVA Yia TOV KABOPIONO TWV ONUEIWV avapopdac
kal opifovTal ol Baagikoi deikTeg anddoong (KPIs).

BAua 3: MposToiyacia AoKIUAC

370 TpiTo BAMa avanTuooeTal o oxedIAoWOC yia Tn OOKIKMA TNG MPOTEIVOHEVWYV
AUOEWV.

BrAua 4: Eqpapuoyn kKai Sulhoyn Asdopugvwv

>€ auTo TO PBNua epapuoleTal N NPOTEIVOUEVN AUGN 1 TEXVOAOYiIa O NpaydaTikKEG
N NPOCOMOIWHEVEG OUVONKEG KAl CUAAEYOVTal OEQONEVA WOTE VA WNOPEI va yivel
oUYKpION ME TNV Ypapun Baoncg nou €xel kKaBOPIOTEI MPONYOUHEVWC.

BrAua 5: AvaAuon

e auTto TO PBAMa avaAuovTal Ta ouAAeyueva dedopeva kal a&ioAoyouvTal TUXOV
EMINTWOEIG TOUG 0ToUG OcikTeg anodoong (KPIs) nou €xouv kaboploTei.

BAua 6: TeAikoc MNpoodioplioyoc ENINTWOEWV

>T0 TeAeuTaio BRua cuvowilovTal Ta eupnpaTa , Yiveral oUykpion PE TN YPAPHNn
Baong kai a€ioAoyeital o PBaABPOG enmiTuxiaG Twv NPOTEIVOMEVWV AUCEWV N
TEXVOAOYIWV.

Ta kUpla cuoTaTika TnG peBodoAoyiag FENIX-CEF pnopoUv va ouvoywlioToUV WG
€&NG:

. EpyaAeia ZuAAoyng Aedopévwyv: H peBodoroyia FENIX-CEF xpnoigonoiei
TUnonoiNuéva npoOTUNA Kal €PYAAEia  yid OUOTNMATIKA  OGUAAOYR
OE0ONEVWV.

. Webtool LIFE KPI: Apopd d1adikTuakn nAaTgopua nou XpnoidonolsiTal
yia Tn Odiaxeipion kal avaAuon OedopEvVwy, TNV  nNaApaywyn
OUMNEPACNATWV Kal TNV NPOETOINAcia ava@opwy.

. AInAG ZTadlo Avagopwv: MMeplAapBavel pia apxikn avaeopd Bdaong
(npwipo oTadio) kal pia TeAIKN avagopd (TeAikd aTadio).

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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5. Ta KPIs nou £xouv avanTtuXOe&i yia 1o
¢pyo LIFE GREENH2ORN

'Onw¢ avaeepbnke napandvw, ol MAveg 1 €wg 3 enikevTpwbdnkav oTnv
NMPOETOINACIA TWV aANApaiTNTWV MNPOoTUNWV Yid Tn CUAAoyr Oedopévwv Kal Tnv
neplypapry Tou pHeBodoAoyikoU nAaiciou mnou BOa XpnolYonoIinoel TO £pyo
GREENH2ORN vyia tn diaudéppwan TnG apxIikng Aiotag Asiktwv Anddoong (KPIs).
>T1OX0C, €ival ol OeikTeC nMou Ba uloBeTnBolv va PETPOUV ANOTEAECUATIKA TNV
npoodo Tou €pyou Kal va kabopioouv Tov BaBuod €nituxoug uAonoinong Tou. Ol
0eikTeG auToi BaoioTnkav oTo Koivo MAaioio AEloAdynong FENIX (FENIX-CEF 2018)
Kal TIG peBodoAoyieg FESTA kal SCOR, o0nw¢ ouvowioTnkav OTIC NMPonyoUNEVEG
evoTNnNTeC. H napouaoa avapopd npoddou cuvtaxdnke and Ta JEAN TNG opdadag Tou
MavenioTnuiou AuTikng Makedoviag (UoWM) og oTevr) diaBoUAguon Kal ouvepyaaoia
pE OAa Ta PEAN TNG kolvonpa&iac.

SUVOAIKA, ol Aciktec Anodooncg (KPIs) nou diapoppwbnkav XwpioTnkav o€ evvea
(9) 31aPOPETIKEG KATNYOPIEG, WG €ENG:

e AciToupyikoi (8 AgikTeG GUVOAIKA)

e Texvikoi (4 AgikTEG OUVOAIKQ)

e AnoteAeopaTikOTNTa NAATPOPHAC IT (6 AcikTeEC OUVOAIKA)
e epiBallovTikoi (2 AgiKTEC OUVOAIKA)

e KoIVWVIKOOIKOVOMIKOI (5 A€IKTEC GUVOAIKA)

e Ikavonoinon neAatwv (6 A€ikTEG OUVOAIKA)

e SUMMETOXN EVOIAPEPONEVWV POPEWVY (3 AEIKTEG OUVOAIKA)
e Alaxeipion Kal GUVTOVIOMOG £pyou (2 A€iKTEG GUVOAIKA)

e Enevduoscig kal xpnuatodotnon (1 AgikTng ouvoAIKa)

O1 Acgikteg Anodoong nou diagoppwbnkav, n neplypagn Toug, n HEB0dOG
unoAoyiopoU nou Ba xpnoigonolinBei kai n povada PETpnong napouaialovTdl OToug
nivakeg nou akoAouBouv. 'Onwg €xel NON onuelwdei, o1 Aegikteg Anodoong nou
napouaialovrtal €dw, eVOEXETAl va UNooToUV aAAayEG KATA TOUG ENOMUEVOUG HAVEG
(M3-M9), kabwc avapeveTal va yivel diabeoipo To epyaleio LIFE Webtool.

MapadoTéo 5.1 Bdon A&loAdynong kal Baoikoi Acikteg Anoddoewv (KPIs)
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Table 5-1 - List of Operational KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION METHOD PROJECT PROJECT 3/5 YEARS UNIT
START END BEYOND
VALUE VALUE PROJECT
END VALUE
1 Primary green | Increase in primary | 1 kg of hydrogen contains GWh / Year
H, production renewable energy | 33.33 kWh of usable energy
production in GWh/year
2 HRS renewable | RES energy consumed per n/a kWh / period
energy period of time of time
consumption
3 HRS energy | Percentage of RES energy | (Energy output as hydrogen / %
conversion converted into H, energy Energy Input from
efficiency RES)*100%
4 HRS H> | kWh of H, compressed per | kWh of hydrogen compressed %
compression kWh of  compression | / kWh of compression energy
efficiency energy input
5 HRS utilization | Percentage of time were | The proportion of time the %
efficiency HRS is operational HRS is actually in operation
compared to the time it
should be in operation
6 H, transported | Tons of H, transported to n/a H> tons
through tubes DEPA HRS in Kalochori-
Thessaloniki
7 Cost of H, per | Cost of H, production and | The cost for producing and €/kg of Hy
kilogram distribution distributing 1 kg of Hx produced and
distributed
8 Fuel efficiency The distance covered per n/a km/kg
fuel consumed, between 2
refuelings of each vehicle
Note: n/a = not applicable
MapadoTéo 5.1 Baon AEloAdynong kal Baaikoi Acikteg Anodooewv (KPIs) 17
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Table 5-2 - List of Technical KPIs

GREEN Hydrogen mObility for the tRansition to climate Neutrality GA 101158215

A/A KPI NAME KPI DESCRIPTION CALCULATION Project Project End 3/5 Years UNIT
METHOD Start Value Value Beyond
Project End
Value
1 H, storage tube | Percentage of carbon fiber | It will be declared %
manufacturing composite tubes produced that | since the
precision meet exact design | completion of
specifications for internal and | each production
external diameters (400 mm
and 420 mm, respectively) and
mass (99.8 kg)
2 H> storage tube | Ratio of carbon fiber and resin | It is conducted in- %
material efficiency | used during construction | house, using the
aiming at minimal material | vf experiment.
waste
3 H, storage tube | Average time required to | 8 hours for the min
production time manufacture each tube using | filament winding
the filament winding method, | method, 1 hour
with a goal to improve | for other works
efficiency over the project crucial for the
winding and 4
hours for the
curing
4 H, tube operational | Time taken to transport H; | It will be declared %
efficiency between Kozani HRS and DEPA | in cooperation
HRS in Kalochori - Thessaloniki, | with DEPA
measuring efficiency and safety
of the transport process
MapadoTéo 5.1 Baon AEloAdynong kal Baaikoi Acikteg Anodooewv (KPIs) 18
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Table 5-3 - List of IT platform effectiveness KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END BEYOND
VALUE VALUE PROJECT
END VALUE
1 IT platform | Ensures high availability = and | Percentage of operational %
uptime & | reliability of the IT platform, crucial | uptime versus scheduled
reliability for continuous operations and data | time
accessibility
2 IT system | Measure of the IT platforms’ ability to | Percentage of the successful %
resilience index | maintain operational integrity and | data transactions processed
manage data transactions under | relative to the total
abnormal or peak load conditions, | transaction attempts during
reflecting its resilience against | stress testing scenarios
potential DoS attacks or similar high-
load events
3 IT platform | Measure of the responsiveness of the | Time in seconds from data seconds
data IT system in updating and integrating | reception to availability on
integration new data sources, impacting | the system
latency decision-making seed
4 IT platform | Key for assessing the IT platform's | Average time from detection seconds
security ability to quick address vulnerabilities | to resolution of security
incident and maintain system integrity incidents
response time
5 IT platform | Ensures the reliability of historical | Percentage of historical data %
data history | data analysis, supporting accurate | records verified for accuracy
integrity index | long-term decision-making and trend | and completeness against
analysis total records
6 IT compliance | Demonstrates the platform's | Compliance rate as assessed %
rate with data | adherence to legal and industry | in periodic audits
governance standards, essential for operational
standards legitimacy and user trust
MapadoTéo 5.1 Baon AEloAdynong kal Baaikoi Acikteg Anodooewv (KPIs) 19
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Table 5-4 - List of Environmental KPIs
A/A KPI NAME KPI DESCRIPTION CALCULATION METHOD PROJECT PROJECT 3/5 YEARS UNIT
START END BEYOND
VALUE VALUE PROJECT
END VALUE
1 Reduction in | Reduction of greenhouse | Comparison of the emissions Tn COzeq
GHG emissions | gas emissions in Tons of | from traditional fossil fuel avoided /
COz equivalent per vyear | vehicles with those from year
(COze/year) hydrogen fuel cell vehicles
2 Reduction in | Calculated amount of | Comparison of the emissions g of
pollutant emissions avoided due to | from traditional fossil fuel emissions
emissions the operation of the | vehicles with those from avoided /
(NOy, PMs, HC) | hydrogen vehicle fleet hydrogen fuel cell vehicles km
MapadoTéo 5.1 Baon AEloAdynong kal Baaikoi Acikteg Anodooewv (KPIs) 20
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Table 5-5 - List of Socioeconomical KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END VALUE BEYOND
VALUE PROJECT END
VALUE

1 New jobs | Number of jobs created in FTE n/a No of
created Jobs FTE

2 Public Number of new H, vehicles in n/a No of
acceptance of | operation in the Wester Macedonia vehicles
H. vehicles area

3 Number of | Number of workers from declining n/a No of
reskilled industries who complete training workers
workers programs related to the project

4 Number of | Number of students and n/a No of
upskilled unemployed individuals who persons
persons complete training programs related

to the project

5 Willingness to | Percentage of individuals expressing n/a %

buy willingness to buy hydrogen vehicles
through surveys
Note: n/a = not applicable
MapadoTéo 5.1 Baon AEloAdynong kal Baaikoi Acikteg Anodooewv (KPIs) 21
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Table 5-6 - List of Customer satisfaction KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END BEYOND
VALUE VALUE PROJECT END
VALUE
1 Refueling time in | Average refueling time | Refueling time in H; s (seconds)/
H, cars duration per kg of supplied H, | Cars kg of supplied
in 700 bar pressure cars hydrogen
2 Refueling time in | Average refueling time | Refueling time in s (seconds)/
heavy duty | duration per kg of supplied Hz | heavy duty vehicles kg of supplied
vehicles in 350 bar pressure heavy hydrogen
duty vehicles
3 Fueling time in | Average refueling time | Fueling time in s (seconds)/
storage tubes and | duration per kg of supplied H, | storage tubes and kg of supplied
vehicles refueled at | in 200 bar storage tubes and | relevant vehicles hydrogen
200 bar relevant vehicles
4 Cost of H, per| Average cost of H, consumed | Cost of H; per €/km
kilometer per kilometer of the existing | kilometer
H> vehicle fleet
5 HRS user | HRS user satisfaction score | HRS user satisfaction %
satisfaction score through surveys score
6 Ha vehicle | H, vehicle satisfaction score | H> vehicle satisfaction %
satisfaction score through surveys score
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Table 5-7 - List of Stakeholder engagement KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END BEYOND
VALUE VALUE PROJECT END
VALUE
1 Stakeholder Survey-based satisfaction score n/a %
Satisfaction among stakeholders involved in the
Score project
2 IT Platform | Number of stakeholders actively n/a No of
Engagement using the IT platform stakeholders
Rate
3 Community Number of outreach activities n/a No of
Awareness (brochures, events etc.) conducted activities
Initiatives to inform the public about the
project and green hydrogen benefits

Note: n/a = not applicable

Table 5-8 - List of Project management and coordination KPIs

A/A | KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END VALUE BEYOND PROJECT
VALUE END VALUE

1 Research Number of research papers n/a No of
Outcomes published relevant to project papers

2 Budget Percentage of budget used at n/a %
Adherence various stages of the project
Rate

Note: n/a = not applicable
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Table 5-9 - List of Investing and financing KPIs

A/A KPI NAME KPI DESCRIPTION CALCULATION PROJECT PROJECT 3/5 YEARS UNIT
METHOD START END VALUE BEYOND
VALUE PROJECT END
VALUE
1 Investments Cumulative investments triggered n/a €
and Financing by the projects or finance accessed

Note: n/a = not applicable

MapadoTéo 5.1 Baon AEloAdynong kal Baaikoi Acikteg Anodooewv (KPIs) 24



GREEN
H ORN GREEN Hydrogen mObility for the tRansition to climate Neutrality GA 101158215

6. Zupnepaoparda

H napouoa €kBeon ouveradxdn oTto nAagicio Tng "EE5: MapakoAouBnon kai
AEloAoynon KoIVWVIKOOIKOVOMIK®WY, TEXVOOIKOVOMIKWV Kal  [MepiBaAAovTIKOV
EninTwoswv," Epyacia 5.1: MpoéTtuna A&lohoynong kal Aegikteg Anodoong (KPIs),
Kal avTioTolxei oo napadoTéo D5.1 — Baon A&loAdoynong kai Asikteg Anddoong.

>Tnv ouacia, n Epyacia 5.1 enikevrpwveral oTn dnioupyia evog OAOKANPWHEVOU
nAaicgiou a&ioAdynonc yia Tov opiond Kal TNV €NIKUPWON TWV ANOTEAECHATWV HEOW
OXETIKWV AgikTwVv Anodoong (npiv kalr PJETA Tnv uAonoinon). ZnNUEIOVETAl OTI N
Epyaoia 5.1 nepiAapBavel TpeiC dIAKPITEC NEPIOOOUC avaPopdc, dnNAadrn Toug UAVEG
(M) M1-M3, M3-M9 kai M9-M60.

0l EPYACIEC ENIKEVTPWONKAV OTNV NPOETOINACIA TWV anNapaiTNTWV NPOTUNWY Yid Tn
OUAAoyrn dedopevwy  kal oTn  Olauoppwon Tou peBodoAoyikoU nAdigiou.
A&lonolwvTag Tnv guneipia Tou MavenioTnuiou AuTikng Makedoviag (MAM, ayyAioTi
UoWM) kal o€ ouvepyaaoia Je 0Aa Ta JEAN TNG kolvonpa&iag, avantuxbnke pia AioTa
37 KPIs, Ta§ivounuevwv ce 9 O1aPOPETIKEG kaTnyopieg. OI KATNYOPIiEG AUTEG
a@opouV TIC AEITOUPYIKEG, TexVIKEG, MepIBaAAovTikeEG, KOIVWVIKOOIKOVOUIKEG Kal
EnevOouTikéC kalr XpnuaTodoTIKEC OIaoTACEIC TOU €pyou, ONwC €niong Tnv
AnoTeAeopaTikoTNTa TNG NAATPOpUac IT, Tnv Ikavonoinon Twv MeAaTtwv/XpnoTwy,
To BaBud Epnlokng Twv Evdlapepouevwv Mepwv, KAl QUOIKA TNV
anoTeAeopaTikOTNTa oTn Alaxeipion kal ZuvTovioho Tou 'Epyou. O KaTnyopieg Kal
Ta KPIs nou napoucialovtal €dw avanTtuxdnkav pe Bdaon 1o Koivo TMAaicio
A&loAoynong FENIX (FENIX-CEF 2018) kai Tig uebodoAoyiec FESTA kai SCOR.

H npoocyyion nou uioBeTei To €épyo GREENH20RN 6a a&loAoynosl Tov avTikTuno
TN uAonoinong TWV KaivoTopwv AUcewyv nou 6a avantuxboUv oTo NAAicio Tou, UE
Baon Ta KPIs nou €xouv avanTtuxBei, woTe va pnopei va undp&el hia GuvoAIKn,
METPAOIKMN anoTUNWon Twv dAAaywv nou autd Ba enipepel.

InUEIWVETAl OTI O AuTO TO OTAdlo Tou €pyou, Ta KPIs nou napouacialovral
evOEXeTAl va aAAa&ouv Toug enopevoucg pnveg (M3-M9), kabwg To gpyaleio web
LIFE Oev €ival akoun d1aBEoipgo. Q¢ €k TouTou, n TeAIKN €kdoon Twv KPIs Tou
GREENH2ORN, padi pe Tic Baoikeg TIMEG, Ba napouaoiacTei oTnv «Ava@opd Baoikwv
Tigwv», n onoia 6a napadobei otov M9 (M5.5).
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