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Executive Summary

This deliverable outlines the Impact Assessment Framework for the CEDAR project. It focuses on evaluating both immediate
outcomes and long-term impacts of its digital governance tools across three pilot states—Italy, Slovenia, and Ukraine—and at
the broader EU level. The project’s overarching aim is the promotion of transparent and accountable public governance. This
will be done by demonstrating in the pilot states the process of identifying data sources, integrating these into interoperable
data spaces, and developing robust Al technologies to facilitate this data. This document offers a structured framework to
assess how these solutions drive meaningful change in the local public sector processes.

Key performance indicators (KPIs) are central to this assessment, providing measurable benchmarks for CEDAR’s outcomes
and impacts. Two main methods—surveys and formalised partnerships—form the basis of KPI operationalisation, enabling
CEDAR to capture stakeholder engagement, satisfaction, and readiness to adopt CEDAR’s solutions. Surveys require careful
design, including detailed sampling strategies and localised variables tailored to specific country conditions. Formalised
partnerships, meanwhile, focus on building long-term adoption pathways for CEDAR’s solutions, particularly at the EU level.

The impact assessment framework also includes adaptive assessments for specific KPIs, allowing flexibility in measurement to
capture real-time changes and stakeholder feedback as the project progresses. Additionally, PESTLE analysis is applied to
bridge pilot outcomes to EU-level impacts, ensuring that insights from each pilot state are contextualised for broader
applicability. This approach enables CEDAR to translate local successes into scalable EU-wide recommendations, promoting
digital resilience, public trust, and efficiency in governance.

Through this comprehensive framework, CEDAR not only demonstrates immediate benefits within pilot regions but also
establishes a foundation for sustainable EU-level impact. The insights generated from this assessment will inform strategic
policy recommendations, contributing to a more transparent, accountable, and effective governance model across the
European Union.
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1 Intfroduction

1.1 Purpose of the document

Deliverable D6.3 Impact Assessment is an ongoing and final part of Work Package WP6 - IMPACT: Promotion and Exploitation
of CEDAR Science and Innovation. This document outlines the framework for deriving CEDAR’s impact, supplementing the other
WP6 key areas of Knowledge Management and Protection, Strategic Communication, Broad Dissemination and Policy
Influence, and Exploitation and Sustainability. While the whole WP6 package warrants that innovative and scientific outcomes
are properly disseminated and transferred into benefits for stakeholders and target populations, the Impact Assessment
Framework describes how CEDAR sets up operationalised measurements and methodologies in order to evaluate the impact of
CEDAR'’s outcomes over the project’s lifetime.

Figure 1: CEDAR's Impact Dimensions

Government/
Administrations

The impact assessment framework for the CEDAR project prioritises evaluating the influence of its initiatives on government
structures, recognising that governmental impact is crucial for achieving lasting change. At the forefront, the framework will
assess how the infegration of high-quality datasets and cutting-edge technologies enhances governmental transparency and
accountability, especially in areas like public procurement (Fazekas et al. 2018, Graeff and Baur 2020). Furthermore, it will
analyse the effectiveness of newly developed interoperable connectors and APIs in facilitating essential data sharing and
advancing digital governance across public institutions. This governmental impact also includes evaluating the frameworks
set for maintaining compliance with ethical standards and ensuring regulatory integrity in the public sector—elements deemed
fundamental to reinforcing accountable governance across Europe (Ahamd et al. 2024).

In addition to governmental impact, the framework will consider the secondary yet significant societal effects of the project. It
will examine how ethical standards are strengthened within public institutions and whether these improvements in
governance contribute to mitigating corruption. Furthermore, it will assess any shifts in public trust towards government
bodies, particularly focusing on whether enhanced transparency leads to improved public perception. The framework will also
evaluate how data-driven decision-making tools encourage citizen empowerment and increased civic engagement,
supporting broader societal participation in governance.

On an economic level, the framework will analyse the project’s contributions to economic resilience, recognising that more
effective and transparent governance can lead to reduced corruption and greater economic stability within Europe. It will
define methods to quantify potential cost savings from reducing fraud in public spending and assess the competitive edge
gained by the public sector and related industries through the adoption of advanced technologies.
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Moreover, on the environmental level, corruption in public institutions often enables the unfair allocation of natural resources

and promotes ecologically harmful practices (Tacconi and Wiliams 2020). For instance, corrupt officials may grant extraction
licenses to companies neglectful of environmental regulations, leading to significant degradation and worsening the climate
crisis. Recognizing these risks, CEDAR’s methodology is crafted to actively prevent harm to biodiversity and the climate. Aligned
with the EU Taxonomy Regulation's environmental objectives, CEDAR’s solutions are not only designed to respect these
principles by default. They will, moreover, be evaluated regarding their environmental impacts to demonstrate sustainability,
particularly regarding climate impact, thereby showcasing our commitment to responsible innovation.

1.2 Intended audience

This is a public document. For the consortium partners, this document serves as an orientation for holding their data, variable
definitions and technical solutions being amenable for impact assessment. Moreover, it helps interested stakeholders within
and outside of the consortium understand the project’s Impact Assessment and the ramifications of CEDAR’s outcomes for EU
countries and the EU as a whole.
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2 CEDAR’s Outcomes and Impact

The impact assessment framework for the CEDAR project will focus on evaluating the multifaceted impacts of its initiatives in
relation to government in the first place, but also to society, the economy and the environment.

In order to pave possible ways of impact-driven change strategies evocated by CEDAR, we focus on the projects’ crucial
elements of outcomes and impacts by referring to the last elements of a logic model (McLaughlin & Jordan 2010, 57,
OECD/European Union 2024).

Figure 2: Outcomes and Impacts in CEDAR

In CEDAR, outcomes and impact refer to distinct yet interrelated results of the project's efforts. Understanding these terms is
essential fo evaluating the success and long-term benefits of CEDAR’s initiatives.

Outcomes are the immediate, measurable effects of CEDAR’s work within the project's lifespan. They represent specific, short-
to medium-term changes experienced by the CEDAR stakeholder community—such as data space architects, integrators,
developers, policy managers, and citizens—resulting directly from CEDAR’s activities and outputs. These outcomes indicate
how the CEDAR solutions (outputs) influence stakeholders by improving behaviours, skills, attitudes, and operational conditions
within their fields. Outcomes are defined by Key Performance Indicators (KPIs), such as stakeholder engagement metrics or
adoption rates of CEDAR tools and practices, reflecting the early uptake of the project’s outputs. Outcomes might include, for
example, the number of EU member states that adopt CEDAR-recommended data integration protocols or tools within a one- to
three-year period, fostering an environment of increased data harmonisation and interoperability.

Impact, in contrast, refers to the long-term, transformative changes that result from sustained adoption and influence of
CEDAR’s outcomes over tfime. While outcomes are the immediate benefits seen by direct beneficiaries during the project,
impacts are broader, systemic shifts that occur as a ripple effect of these outcomes. The impact of the CEDAR project aligns
with its ultimate objectives, such as advancing transparency in data management, promoting efficient data use across Europe,
and enhancing citizen engagement in digital governance. This long-term change contributes to lasting improvements in public
sector governance, societal trust in digital infrastructure, and alignment with EU policy goals for data interoperability. For
example, impact is realised when the adoption of CEDAR’s frameworks leads to enduring shifts in how public institutions
manage and share data, resulting in a stronger, more interconnected European data space ecosystem.

The distinction between outcomes and impact lies in their timeframes and scale: Outcomes are specific, measurable benefits
realised by stakeholders during or shortly after project implementation. They are the tangible steps toward impact, as
suggested by Figure 2, reflecting changes in stakeholder capabilities or practices driven by CEDAR's interventions. Impact,
however, refers to the overarching change that these outcomes aim to drive over a more extended period. Impact signifies the
broader societal, political, or environmental fransformation that aligns with CEDAR'’s mission.

CEDAR'’s data and technology outcomes and impacts will be tested and validated through three pilot programs in distinct
European countries. These pilots aim to foster a data-driven public sector and promote more transparent governance, setting
the stage for broader EU-wide impacts.
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The focus in Italy is to increase the capacity to monitor public procurement, especially in light of its significant increase due to
the substantial funds allocated by the National Recovery and Resilience Plan (RRP). For this reason, having tools capable of
detecting anomalies in the management of public procurement helps support current control procedures for legality purposes
and also for the prevention of infiltration by criminal organisations.

In Slovenia, the emphasis is on the transparent management of healthcare funds, where stakeholders will use data-driven
technologies to combat fraud and potential corruption in low-value tenders, thereby strengthening transparency and
accountability within the public healthcare sector.

For Ukraine, the pilot supports the transparent management of foreign aid directed at infrastructure and rebuilding efforts. By
providing the Ukrainian government and international donors, including the EU, with secure, data-informed tools, CEDAR
ensures efficient and accountable use of foreign aid for reconstruction projects.

These pilots are designed not only to validate CEDAR’s solutions locally but also to train users and measure the positive
impacts on societal, economic, and environmental levels. The insights and effective practices derived from these pilot
outcomes will be scaled to generate a wider impact across the EU, promoting transparent governance and resilient data
practices throughout Europe, as illustrated in Figure 3.

Figure 3: Outcomes, Impact and Wider Impact

Pilot State Level EU Level

Italy
<3

Slovenia _ 6.
e
P
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¢
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o e

Outcomes and Impact Wider Impact

Ukraine

2.1 Outcomes and their Key Performance Indicators (KPIs)

In CEDAR, outcomes are defined by their ability to achieve tangible, short- to medium-term advancements that drive the project
towards its overarching goals. Each outcome centres on building a robust and sustainable European data ecosystem,
contributing distinct yet interconnected benefits to the broader digital landscape (see Table 1).

The first outcome focuses on enhancing the EU’s industrial competitiveness by enabling the processing of vast data volumes, a
foundational capability that powers other technological developments across various sectors. This capacity establishes a
critical infrastructure that supports further innovation and positions the EU as a leader in data-driven solutions. In parallel, the
second outcome emphasises the successful deployment of data spaces across multiple economic and social sectors. This
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achievement is key in ensuring that data spaces are both functional and accessible, facilitating cross-sector collaboration and
aligning with the EU’s vision for an integrated data economy.

Another outcome aims to improve data access and governance, focusing on interoperability, protection, and sovereignty in

line with FAIR principles (Janssen et al. 2020). This outcome addresses the pressing need for sustainable value chains,

ensuring that data usage respects and aligns with the interests of diverse stakeholders. Additionally, CEDAR seeks to enhance
the data-related capabilities of companies, particularly SMEs, as well as public sector entities. This outcome expands the
capacity of these organisations to act as data providers and active participants within Europe’s innovation ecosystem,

empowering smaller players and public institutions to contribute to and benefit from the data economy.

Finally, CEDAR aims to support and advocate for data sharing as a means of driving social and economic progress in

alignment with the European Strategy for Data. This outcome underscores the project's commitment to using data as a public
good, fostering policies and practices that maximise data’s value for societal well-being and economic resilience.

In CEDAR, three main methods are used to assess KPI fulfilment. First, surveys are conducted to gather feedback, some of

which include retrospective questions to capture changes and improvements. Second, partnerships are formalised through

agreements or memoranda to solidify commitments. Third, quantifiable outputs are measured, such as the number of
publications or through cost-benefit analyses. Additionally, some KPIs are tracked in a more flexible, open-ended way, allowing
for adaptive assessment as the project progresses. Table 1 shows how outcomes are linked with KPIs according to each

method.

Table 1: Relating CEDAR's Outcomes and KPIs

Outcomes
1. Ability fo process vast volumes data as one of the key enablers for other technological
developments, supporting the competitiveness of the EU’s industrial ecosystems.
2. Successful deployment of data spaces involving several sectors of economy or society.
3. Improve data access (in line with FAIR principles), data sovereignty, data interoperability, data protection as an 3
essential factor in the development of sustainable value chains respecting all stakeholder interests.
4. Increasing the capability of companies, particularly SMEs, but also the public sector as data providers and 4
innovation/market ecosystem enablers.
5. To support and promote data sharing and the use of data for social and economic benefits 5
according to the European Strategy for Data.
Methods and KPIs
Methods KPIs Outreach
Measuring >20 scientific peer-reviewed publications related to findings made All areas 31415
quantifiable in WP2-WP5
outputs
Evidence collected in the pilots that CEDAR results have Economy, Gov./ 31415
Benefit/Cost ratio better than the current practices Administrations
Formalizing >7 public administrations will sign an agreement with the Government/ 31415
partnerships consortium to use CEDAR results after the project end Administrations
>3 investors will sign a memorandum of understanding with the Economy, Gov./ 31415
consortium to participate in the exploitation of the CEDAR results Administrations
>10 SMEs and >20 public sector organizations sign an agreement Government/ 4 |5
with CEDAR to use its exploitable results Administrations
>5 public sector organizations from other application domains sign Government/ 4 15
an agreement with CEDAR to exploit results for their data value Administrations
chain management
>5 public sector organizations of different MSs than those of the Government/ 4 |5
project’s pilots sign an agreement, before the project end, to adopt Administrations
CEDAR in their public procurement processes
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Surveys >90% of the Public Authorities and relevant practitioners in the Government/ 1 2 131415
CEDAR stakeholders’ community declare they are satisfied with the
performances reached by the CEDAR solutions during the pilot
phase

>80% of the member of the CEDAR stakeholders’ All areas 112131415
community agree with the evidence-based results of the

application of CEDAR solution in the three pilots
>70% of stakeholder community participants report through self- All areas 1 2131415
assessment during project validation that adopting the CEDAR
solution over current practices would enhance transparency,
accountability, and their trust in public governance

High level of adoption of CEDAR results captured during All areas 2 (31415
the pilots with >70% of the users willing to use them after
the project end

>80% of the stakeholders’ community members agree on All areas 4 |5
the CEDAR business model and exploitation strategy

Administrations

Adaptive Significant improvements of CEDAR solutions assessed All areas 171213 |45
assessment during the pilot activities in relation to specific KPIs
agreed with the stakeholders

All target audiences and activities specified in the All areas 5
proposal, section 2.2, will be achieved during the project
life cycle

2.2 Wider Impact Aims and their Key Performance Indicators (KPIs)

2.2.1 Aims and KPIs

While CEDAR'’s outcomes primarily target the pilot states—Italy, Slovenia, and Ukraine—the project’s broader impact is
designed to benefit the EU as a whole through four strategic aims essential for enhancing Europe’s digital and environmental
resilience. The first aim focuses on promoting Europe’s strategic autonomy, advancing digital and green transitions through
human-centred technology, and empowering European stakeholders to develop inclusive policies that address societal
challenges.

Additionally, CEDAR supports the Common European Data Spaces (CEDS) initiative, reinforcing Europe’s leadership in the
global data economy. By establishing standards for data lifecycle management and enhancing data access and
interoperability, CEDAR strengthens Europe’s competitive edge in data-driven innovation. The project also seeks to maximise
the social and economic benefits of widespread and effective data use, enabling various sectors to leverage insights for public
benefit and economic growth.

Lastly, CEDAR enhances Europe’s capacity to address urgent societal challenges (Thomann et al. 2023), such as crisis
management and sustainable digital practices, by fostering data-driven solutions to tackle critical issues. This commitment
reflects Europe’s dedication to building a resilient and adaptive data ecosystem. Table 2 connects these four aims with specific
KPIs and lists the methods used to assess KPI fulfilment. Compared to outcomes, the broader impact KPIs focus on formalising
partnerships, except for a particular KPI related to significant benefits observed during the pilot phase on societal challenges,
which falls under adaptive assessment.

Table 2: Wider Impact Aims and their KPls

Wider Impact Aims
1. Promoting an open strategic autonomy of Europe to accelerate and steer the digital and green 1

transitions through human-centred technologies and innovations.
2. Contribution to the CEDS and improved European leadership in the global data economy. 2
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3. Maximised social and economic benefits from the wider and more effective use of data. 3
4. Reinforced Europe’s ability to manage urgent societal challenges (e.g., data for crisis management, 4

digital for clean).

Methods and KPIs

Methods KPIs Outreach
Formalizing > 20 government organizations from more than six EU member Government/ 112 (3 |4
partnerships | states will agree to adopt CEDAR to enhance their digital Administrations

capabilities for developing inclusive, action-oriented policies to
address societal challenges

>15 policy makers from more than 8 EU MSs include in their agenda CEDAR’s Government/ 1 2 13 |4
policy recommendations

Administration

>3 impact investing organizations willing to economically support the All areas 1 213 |4
industrialization and the scale up of CEDAR

> 15 companies from at least six EU member states will agree with the Economy 1 2 1314
consortium to use the proposed solution to enhance their public procurement

processes.

>3 standardization authorities agree that the CEDAR recommendations are Government/ 2 13 |4

useful to improve their standards on data life cycle Administrations

>3 of the CEDS responsible organizations agree to use CEDAR to improve All areas 2 13 |4
access to their data spaces and accelerate their interoperability

Adaptive Significant benefits registered during the pilot’s phase for KPIs related to All areas 213 14
societal challenges (e.g., open EU data space for all; reduction of skill and
digital literacy shortage; etc.)

assessment

2.2.2 Reconciling the pilots’ outcomes and impacts with the EU level impact

To bridge the outcomes and impacts observed in the CEDAR pilot states to a broader EU-level impact, it is essential to
reconcile local results with a larger, generalised framework that can benefit similar contexts across the Union. Procurement
data, specifically, requires an alignment between micro-level insights from individual pilot countries and macro-level
implications for the entire EU. To achieve this, CEDAR will employ a PESTLE analysis (outlined in Deliverable 6.2 Impact
Generation Activities V1), which examines Political, Economic, Social, Technological, Legal, and Environmental factors. This
analysis will contextualise each pilot’s findings, providing a basis for extending local insights to comparable EU countries and
integrating them into a cohesive European framework.

The PESTLE analysis will help adapt the assessment of data and technology use within each pilot to account for national-
specific conditions while also allowing for generalisation across borders. For instance, results from Ukraine’s procurement
data monitoring can be quantitatively measured due to the established system already in operation. The analysis here would
involve identifying any increase in flagged instances, which could indicate enhanced oversight, as well as estimating the
financial savings from prevented misappropriations. This quantitative approach provides a replicable model for other EU
countries with established procurement systems, where similar analyses can offer insights into potential financial gains from
implementing CEDAR technologies.

In Slovenia, where procurement staffing may be limited, qualitative insights are valuable alongside quantitative measures.
Here, the analysis could include assessing time saved per tender through project interventions, tracking changes in staff trust
toward the procurement system, and identifying perceived shifts in corruption risks. Feedback on workflow challenges and
potential system improvements gathered from personnel could further refine CEDAR's impact. Insights derived from this
approach can help identify both cost-benefit advantages and cultural or operational challenges, which will inform the
adaptation of similar tools for other EU nations with comparable healthcare procurement structures.

For Italy, the pilot aims to mitigate organised crime infiltration in managing Recovery and Resilience Plan (RRP) funds.
Assessing this pilot’s impact includes tracking changes in red-flagged transactions and estimating the cost associated with
these alerts to demonstrate a return on investment (ROI) in corruption prevention (Fazekas et al. 2021). These insights will
support broader EU efforts by demonstrating how data-driven monitoring systems can protect public resources from organised
crime, offering a valuable model for other countries managing large-scale public funds.
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Each pilot’s findings analysed through PESTLE, will collectively contribute to a broader picture of CEDAR’s efficacy, helping

identify shared patterns and unique challenges across different national contexts. Through this approach, CEDAR will bridge
local outcomes to EU-wide impacts by providing a roadmap for scaling successful practices, refining technology integration
based on pilot experiences, and reinforcing tfransparent governance across the European Union.

2.2.3 Adaptive assessments

While many KPIs in the CEDAR project are either prepared for measurement or can be operationalised with straightforward
methods, those associated with adaptive assessments require more precise methodological definitions. Specifically, two
outcomes and one wider impact demand detailed clarification of methods and indicators suited to adaptive assessments.

The first outcome KPI requiring clarification involves the significant improvements in CEDAR solutions observed during pilot
activities. Drawing on literature and past project experiences, recommended methods include periodic performance reviews
with stakeholders, as well as user surveys and focus groups conducted during and after implementation. These methods will
assess usability and effectiveness, with key indicators such as user satisfaction scores, percentage improvement in efficiency
(e.g., time saved on tasks like data entry or monitoring), and stakeholder-reported reliability and responsiveness of CEDAR
solutions. Additional metrics might cover the frequency and quality of generated red flags (for procurement contexts) and the
accuracy of predictive analytics in risk prevention (Ferwerda et al. 2017).

The second outcome KPI needing clarification pertains to engagement and reach across specified target audiences and
activities as outlined in the proposal. Methodologically, it is advisable to track engagement through digital analytics (e.g.,
attendance at webinars, workshops, or trainings), monitor follow-up actions by stakeholders, and evaluate engagement levels
through feedback forms and participation rates. Primary indicators may include the number of planned activities completed,
audience reach metrics, and participant satisfaction and retention rates. Additional indicators might involve the percentage of
target audience members implementing CEDAR recommendations or tools, as well as measurable improvements in their
knowledge and skills over the project period.

The sole wider impact requiring further definition relates to significant benefits recorded during pilot phases for KPIs tied to
societal challenges. For this, methods such as PESTLE analysis, quantitative data monitoring, and cost-benefit analysis within
each pilot region are recommended. Data collection should focus on societal indicators related to transparency, digital literacy,
and frust in governance. Indicators may include reductions in time and resources devoted to administrative tasks, the number
of detected fraud attempts (where relevant), cost savings from improved efficiency, and stakeholder-reported improvements in
transparency and accountability. For addressing digital literacy and skill shortages, indicators might track the number of
training sessions held and changes in digital competency levels among participants before and after engagement with CEDAR
solutions.
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3 Methods

This section outlines the methods applied within CEDAR, noting that some require greater coordination among project partners
than others. For instance, surveys necessitate careful consideration of country-specific conditions and language, making close
collaboration essential for effective implementation. Conversely, methods primarily at the EU level, such as formalising
partnerships, are generally easier to initiate, though they may still benefit from partner support. The following descriptions
summarise each method, highlighting the particular project needs they address.

3.1 Surveys

The use of surveys in CEDAR for assessing specific KPIs requires careful design, sampling, and coordination to effectively
capture stakeholder perspectives on project outcomes. Literature highlights the importance of using structured surveys for
assessing satisfaction, agreement, and adoption intentions, especially when capturing perceptions of innovation and
technology solutions in public administration contexts (Dickel and Graeff 2018).

3.1.1 Satisfaction with CEDAR Solutions Performance (>90% satisfaction among public

authorities and practitioners)

Sample Selection: Given the goal of reaching over 90% satisfaction, sampling should ensure a broad representation across the
CEDAR stakeholders’ community, particularly focusing on public authorities and practitioners who are directly engaged in the
pilot activities. This could involve stratified sampling based on country, sector, or involvement level to ensure diverse insights.

Coordination: Partner support is crucial for identifying suitable respondents, especially for navigating national variations in
public sector structure and roles. Partners in each country can assist with survey distribution and local engagement.

Retrospective Questions: Retrospective questions should capture perceptions of improvement or changes in satisfaction over
time, such as comparing baseline satisfaction with satisfaction during or after the pilots. Within limitations, this approach can
help identify specific solution features that contribute to overall satisfaction (Hipp et al. 2020).

3.1.2 Agreement with Evidence-Based Results (>80% agreement within the CEDAR

stakeholders’ community)

Sample Selection: To capture reliable feedback on the evidence-based results of CEDAR solutions, the sample should cover a
range of stakeholders, particularly those involved in assessing or validating pilot results. Random sampling within these
groups can ensure a balanced perspective.

Coordination: Partners play a critical role in facilitating the survey’s dissemination to ensure high response rates and in
interpreting findings within each national context, given differences in policy expectations or operational standards.

3.1.3 Enhancement of Transparency, Accountability, and Trust (>70% report improvement)
Sample Selection: This outcome requires engaging participants who directly experience or implement the CEDAR solutions in
their governance roles. Selecting samples based on experience level or direct engagement with transparency-focused tools
will provide relevant insights.

Coordination: Partners are needed to help localise survey questions, as perceptions of transparency and accountability may
vary by cultural and political context. Coordination can also help reach participants who might be less familiar with data-driven
governance models.
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3.1.4 Willingness to Use CEDAR Solutions Post-Project (>70% adoption intention)

Sample Selection: To assess long-term adoption intentions, the sample should focus on stakeholders involved in piloting and
using CEDAR solutions, as well as those in decision-making roles concerning solution adoption.

Coordination: Partner support is essential to emphasise the importance of adoption-related questions, particularly in making
respondents aware of potential future uses and benefits. Partners can help clarify how CEDAR solutions align with ongoing
national or organisational strategies.

3.1.5 Agreement on the Business Model and Exploitation Strategy (>80% agreement)

Sample Selection: Since the focus is on agreement with the business model, samples should include both end-users and
decision-makers who evaluate the sustainability aspects of the solution. Sampling should represent both practitioners and
administrators to gauge broad support.

Coordination: Effective communication about the business model’s value proposition is essential, with partners helping
contextualise the strategy to align with regional economic conditions and governance structures.

According to survey theory, achieving high response quality in satisfaction and adoption surveys benefits from carefully
designed questions that consider social desirability bias, particularly in sensitive areas like public governance (Groves et al.,
2009). In addition, retrospective questions are grounded in the theory of change, where they help capture shifts in perception
over time, providing insights info how users' experiences with CEDAR solutions evolve. This approach can improve validity and
provide more actionable insights for future project phases.

3.2 Cost-Benefit-Analysis (CBA)

Cost-benefit analysis (CBA) is a method used to evaluate the economic viability of a project by comparing the anticipated costs
of implementation with the expected benefits. In essence, CBA quantifies both costs and benefits in monetary terms to assess
whether the projected advantages outweigh the expenditures. By providing a clear metric for decision-making, CBA helps
stakeholders understand the financial value and sustainability of proposed solutions and identify areas where cost reductions
or benefit enhancements are feasible.

In the CEDAR project, CBA is applied across three pilot states—Italy, Slovenia, and Ukraine—to assess the efficiency and
economic impact of CEDAR’s solutions within each unique context. Each country pilot addresses a distinct area of public
governance, from preventing organised crime in Italy’s Recovery and Resilience Plan (RRP) funds to improving transparency in
Slovenia’s healthcare procurement to managing foreign aid transparency in Ukraine’s reconstruction. CBA in these pilots
involves assessing the costs of implementing CEDAR’s data-driven solutions, such as technology acquisition, training, and
operational adjustments, against the benefits realised through enhanced transparency, accountability, and cost savings from
improved data governance.

Key considerations in CEDAR'’s application of CBA include:

1. Country-Specific Adaptations: Each pilot operates within different economic and governance frameworks, which affects cost
structures and benefit calculations. For instance, the Italian pilot’s focus on detecting patterns and anomalies in the
management and execution of public procurement, to safeguard the principle of transparency, and to support control activities
aimed at preventing the infiltration of criminal organisations into public procurement may entail high initial costs for advanced
monitoring tools, while benefits are measured in terms of funds safeguarded from criminal misuse. In Slovenia, CBA must
account for the relatively small procurement workforce in healthcare, where time savings and fraud reduction directly translate
to efficiency gains. For Ukraine, CBA emphasises transparency in foreign aid management, focusing on how incremental
improvements in flagging risk indicators can prevent resource misallocation.
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2. Quantifiable Benefits: CBA requires that benefits, such as time savings, reduced risk of fraud, and increased public trust, are

expressed in monetary terms. In CEDAR, this is particularly important for demonstrating tangible returns. For example,
calculating the cost of each red flag detected versus the potential loss prevented by acting on that flag provides a direct
measure of financial impact. In Ukraine, quantitative analysis could involve estimating the percentage of foreign aid
safeguarded, thereby translating trust and transparency into monetary gains.

3. Stakeholder-Specific Metrics: In each pilot, CBA considers the particular roles of stakeholders, such as government
agencies, healthcare providers, and foreign donors, in achieving and valuing CEDAR’s outcomes. For example, benefits in
Slovenia’s healthcare sector are evaluated based on both economic savings and the perceived reduction in corruption risk,
which contributes to sector-wide improvements in accountability. Stakeholders’ perceptions are crucial to CBA in this context,
as they reflect the broader societal and operational value of CEDAR'’s solutions.

4. Sustainability and Long-Term Value: Beyond immediate gains, CBA in CEDAR assesses the long-term viability of maintaining
CEDAR solutions post-project. For instance, if the initial cost of technology and training in Italy leads to sustained crime
prevention capabilities, the long-term savings would exceed the initial investment. Similarly, in Ukraine, the ability to maintain
effective foreign aid monitoring creates sustained benefits, potentially enhancing CEDAR's attractiveness for future adoption
across the EU.

3.3 SWOT

A SWOT analysis, which stands for Strengths, Weaknesses, Opportunities, and Threats, is a strategic planning tool used to
assess the internal and external factors that could impact an initiative or organisation. Unlike cost-benefit analysis, which
focuses on the economic evaluation of a project, SWOT analysis provides a broader strategic overview by examining both the
potential advantages and challenges. In CEDAR, SWOT analysis is applied at the EU level to generate informed policy
recommendations that support the adoption and integration of fransparency-enhancing digital tools in public institutions.

Key Elements of the CEDAR SWOT Analysis

1. Strengths: The analysis explores internal factors that can support the integration of CEDAR’s solutions within EU public
institutions. Strengths may include existing infrastructure for digital data management, technical expertise among
policymakers, and any pre-established policies aligned with transparency goals. By identifying these strengths, the SWOT
analysis helps determine areas where CEDAR’s solutions can align with or build upon current capabilities, ensuring a
smoother transition to transparency-focused digital governance.

2. Weaknesses: This aspect focuses on internal limitations that may hinder the adoption of CEDAR’s digital tools, such as a lack
of technical expertise, insufficient funding, or resistance to change within public institutions. Recognising these weaknesses
allows CEDAR and policymakers fo devise strategies that mitigate these issues, whether through additional training, support,
or gradual implementation approaches. Understanding internal limitations is particularly important in ensuring that policy
recommendations are both feasible and aligned with institutional capacities across various EU countries.

3. Opportunities: External opportunities are identified to highlight potential benefits that transparency-focused technologies
can bring to public institutions. This may include increased public trust, alignment with EU-wide digital transformation goals,
and advancements in data-driven policy-making. By capitalising on these opportunities, CEDAR'’s policy recommendations can
emphasise how the adoption of digital fransparency tools not only enhances governance but also contributes to broader EU
objectives, such as digital sovereignty, enhanced accountability, and regulatory compliance.

4. Threats: The analysis also considers external risks that could undermine the success of integrating CEDAR'’s digital tools.
These threats may include data privacy concerns, cybersecurity risks, and potential resistance from public officials wary of
increased transparency. By identifying these threats, CEDAR can work with policymakers to create robust strategies to address
these risks, such as enhancing data protection measures, conducting awareness campaigns, or gradually introducing
transparency-enhancing tools to build acceptance.

Key Considerations in CEDAR’s SWOT Analysis

In CEDAR'’s context, a few considerations are essential for conducting an effective SWOT analysis:
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Stakeholder Collaboration: Given the EU-wide focus, involving a broad range of stakeholders, including policymakers, public

officials, and technology experts, is crucial to capture diverse perspectives. This collaborative approach ensures that the
strengths, weaknesses, opportunities, and threats identified reflect the complex landscape of EU governance and digital
transformation.

Policy-Driven Context: SWOT analysis in CEDAR is specifically geared toward generating actionable policy recommendations.
Therefore, the analysis focuses not only on institutional readiness but also on aligning recommendations with EU policy
priorities, such as the EU Digital Strategy and the European Data Strategy. By tailoring SWOT findings to policy goals, CEDAR
provides relevant, actionable insights for decision-makers.

Future-Oriented Assessment: Since SWOT is aimed at long-term policy recommendations, the analysis emphasises anticipated
challenges and opportunities rather than solely current conditions. This forward-looking perspective is essential in preparing
public institutions for future digital demands and ensuring the sustainability of CEDAR’s recommendations.

3.4 Usability Testing

Usability testing is a method used to evaluate the user-friendliness, functionality, and overall experience of digital tools by
observing how real users interact with them. In CEDAR, usability testing is specifically applied to assess the interactive
visualisation modules, which are designed to support data transparency and accessibility for public sector stakeholders.
Unlike broader evaluation methods such as SWOT or cost-benefit analysis, usability testing focuses narrowly on the interface
and user experience to ensure the modules are intuitive, efficient, and satisfy end-user requirements.

In the project, usability testing is conducted by psychology and user experience (UX) experts who guide participants through
task-based evaluations within the visualisation module. By having users perform predefined tasks, the testing measures key
indicators such as task success rates, time taken to complete tasks, and overall user satisfaction. These indicators provide
direct feedback on how well the module meets user needs and aligns with CEDAR’s objectives of promoting transparency and
ease of use.

Key Aspects of Usability Testing in CEDAR:

1. Task-Based Testing: Usability testing is structured around specific tasks that participants are asked to complete within the
visualisation module. These tasks may include locating specific data points, filtering information, or navigating between
different views. By focusing on these tasks, testers can identify usability issues, such as confusing layouts, challenging
navigation paths, or unclear visual cues. This task-based approach ensures that the visualisation tools are not only functional
but also designed in a way that supports efficient and effective use.

2. Quantitative and Qualitative Metrics: Usability testing gathers both quantitative data (e.g., task completion times, error rates,
and success rates) and qualitative feedback (e.q., user satisfaction and perceived ease of use). Quantitative metrics allow
testers to measure the efficiency and accuracy of the visualisation module, while qualitative feedback provides insights into
users' subjective experiences, helping to uncover potential frustrations or areas for improvement. Combining these data types
gives a comprehensive view of the module’s usability.

3. User Satisfaction and Psychology Expertise: Psychology and UX experts play a critical role in interpreting user behaviour and
satisfaction. They can observe nonverbal cues, such as hesitations or repeated actions, which may indicate underlying
usability issues. Additionally, experts can analyse verbal feedback and participant reactions to gauge emotional responses to
the interface, an essential component in designing tools that users find approachable and intuitive. This psychological insight
helps the project to refine its visualisation modules to better meet user expectations.

4. Tterative Improvement Process: Usability testing is often conducted iteratively, allowing for continuous feedback and
adjustments. After each testing session, findings are reviewed, and design modifications are made to address identified
issues. Subsequent rounds of testing assess the effectiveness of these changes. This iterative approach ensures that the
visualisation module evolves based on user input, continuously enhancing its usability and effectiveness.

Specific Considerations in CEDAR’s Usability Testing:
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Diverse User Profiles: Given the range of public sector stakeholders involved, usability testing includes participants from

different backgrounds, such as policymakers, data analysts, and technical staff. Testing with a diverse user base ensures that
the visualisation module is accessible and intuitive for various types of users, reflecting the broad application of CEDAR’s
solutions.

Focus on Transparency and Data Accessibility: The primary objective of the visualisation module is to promote transparency

and make data easily accessible. Usability testing, therefore, pays particular attention to how well users can understand and

interact with the data presented. Metrics such as time spent locating specific information, ease of data filtering, and clarity of
visualisations are critical to achieving this objective and ensuring that the module serves its intended purpose.

Task Complexity and Real-World Scenarios: The tasks included in usability testing are designed to mirror real-world scenarios
users might face when working with public sector data. By simulating actual use cases, usability testing provides insight into
how effectively the module supports users’ operational needs, which helps tailor the tool to practical, on-the-job applications.

3.5 Focus Groups

Focus groups are a qualitative research method used to gather in-depth insights from participants through guided discussions
on specific topics. In the CEDAR project, focus groups are employed to fulfil adaptive assessment KPIs by collecting detailed,
qualitative data on user experiences and attitudes concerning key issues like transparency, ethics, and civic engagement.
Unlike other assessment methods, focus groups enable a rich exchange of perspectives among participants, providing a
nuanced understanding of how CEDAR'’s digital governance tools are perceived and their broader impact on public sector
fransparency.

In the project, focus groups may be conducted with diverse stakeholders, including civil servants, NGOs, and citizens. These
sessions explore their experiences, expectations, and satisfaction with CEDAR’s tools, uncovering both the perceived benefits
and challenges associated with implementing new digital solutions in governance. By facilitating dialogue, focus groups offer
insights info user attitudes that go beyond quantitative data, allowing the project to refine its tools and better align them with
stakeholder needs and values.

Key Aspects of Focus Groups in CEDAR:

1. Stakeholder-Specific Sessions: CEDAR organises focus groups tailored to various stakeholder groups, such as government
officials, non-governmental organisations, and the general public. Each session is structured around topics relevant to the
participants’ unique roles and perspectives, ensuring that the discussions are meaningful and focused. For instance, civil
servants may discuss operational impacts, while citizens might focus on how digital tools affect their trust in government
transparency. This segmentation allows CEDAR to capture the specific needs, challenges, and priorities of each group.

2. Exploration of Complex Topics: Focus groups are particularly effective for exploring complex, sensitive topics like ethics,
transparency, and civic engagement, which are central to CEDAR’s objectives. By engaging participants in the discussion,
CEDAR gains insights info stakeholders’ attitudes and beliefs, as well as any ethical concerns or transparency issues they may
perceive. This qualitative approach is essential for understanding the deeper implications of digital governance tools, helping
to identify both the strengths of CEDAR'’s solutions and areas where improvements may be needed.

3. Guided by Trained Moderators: In the project, focus groups are led by trained moderators who facilitate discussions,
ensuring they remain focused on key topics while allowing participants the freedom to express their opinions openly. Skilled
moderators use probing questions to delve deeper into specific points, uncovering insights into how participants feel about
the transparency and ethical aspects of CEDAR’s tools. Moderators also manage group dynamics to ensure balanced
participation, allowing for a comprehensive view of varied user experiences and attitudes.

4. Data Collection and Analysis: Data from focus groups is recorded and systematically analysed to identify recurring themes,
trends, and unique perspectives. This analysis highlights common areas of satisfaction, concerns, and suggestions for
improvement across stakeholder groups. By categorising responses, CEDAR can pinpoint specific needs, such as increased
transparency features or ethical safeguards, and integrate these insights into ongoing tool development.
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Specific Considerations in CEDAR’s Focus Group Application:

Adaptive Assessment Focus: Focus groups in CEDAR are tailored to adaptive assessment KPIs, which require real-time,
context-specific data on how stakeholders interact with and feel about the tools. This adaptability allows CEDAR to respond to
emerging themes in user experience and attitudes, making iterative adjustments to ensure tools remain relevant and effective
as project needs evolve.

Stakeholder Diversity and Representation: Given the diverse range of users affected by CEDAR's digital governance tools, it is
essential that focus groups represent various demographic and professional backgrounds. This diversity ensures that the
findings reflect a wide spectrum of perspectives, offering a balanced understanding of how CEDAR’s solutions impact different
segments of society, from policy-making professionals to community members.

Insights into Civic Engagement and Trust: Since CEDAR’s focus is on enhancing public transparency and civic engagement,
focus groups delve into how these tools influence participants’ trust in governance and their willingness to engage in civic
processes. Topics might include how digital tools impact perceptions of government accountability or whether they make it
easier for citizens to access and understand public data. This feedback is critical for ensuring that the project tools fulfil their
intended role in fostering an engaged and informed citizenry.

3.6 Multivariate statistics/analysis

Multivariate statistics, or multivariate analysis, is an advanced analytical approach that evaluates multiple variables
simultaneously to understand complex relationships and patterns within large datasets. In the project, multivariate analysis is
applied at the EU level to assess broader impacts on digital governance, public trust, and civic engagement (Graeff and
Tinggaard-Svendsen 2013). This method enables CEDAR to track and analyse quantitative data across multiple dimensions,
offering insights info how CEDAR’s digital solutions influence governance outcomes and how these effects vary across regions
and conditions.

Multivariate analysis within CEDAR leverages data from open sources, such as TED (Tenders Electronic Daily), which provides
valuable information on government procurement activities across the EU. By analysing this open data and data provided by
the pilot studies, multivariate analysis helps identify trends in governance effectiveness and reductions in potential corruption.
Additionally, this approach can link outcomes at the EU level with specific pilot data from countries such as Italy, Slovenia, and
Ukraine, enabling the project to generalise findings while accounting for unique national contexts.

Key Aspects of Multivariate Analysis:

1. Comparative Analysis Across Regions: Multivariate analysis allows to evaluate and compare government performance
metrics, such as procurement efficiency, public expenditure, and corruption rates, across different EU regions. This
comparative approach helps determine whether the project’s digital solutions have a statistically significant impact on
governance practices. By examining regional variations, CEDAR can assess how different levels of adoption, regulatory
environments, or institutional readiness affect the outcomes of its tools.

2. Tracking Longitudinal Shifts in Public Trust and Engagement: By analysing data over time, multivariate methods enable
CEDAR to track changes in public trust and civic engagement linked to the adoption of digital governance tools. Variables such
as trust in public institutions, citizen participation rates, and the perceived transparency of government operations can be
examined together, providing a holistic view of how digital tools impact citizen-government relationships. This longitudinal
analysis is particularly useful for measuring gradual shifts in public attitudes and engagement over the project’s duration.

3. Linking Aggregate EU Data to Pilot State Conditions: Multivariate analysis in CEDAR is also applied to link aggregate data at
the EU level with specific conditions observed in pilot states. By incorporating factors like national governance structures,
economic conditions, and existing tfransparency frameworks, CEDAR can analyse how pilot-specific outcomes, such as
improved procurement oversight in Italy or fransparency gains in Ukraine, translate to broader EU-wide trends. This linkage is
essential for determining which aspects of the pilot successes are transferable across different EU contexts.

4. Control for Confounding Variables: In evaluating complex governance data, multivariate analysis allows CEDAR to control for
potential confounding variables that might influence results. For instance, variables such as economic stability, policy changes,
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and demographic factors can impact public trust and procurement outcomes. By controlling for these factors, CEDAR ensures

that the effects observed can be more confidently attributed to the implementation of its digital tools, rather than external
factors unrelated to the project.

Specific Considerations for Multivariate Analysis:

Data Sources and Quality: Given the complexity of multivariate analysis, high-quality data is essential (Baur et al. 2020). CEDAR
uses reliable open data sources, such as TED, and verifies that all data are consistently available across regions and
timeframes. Consistency in data collection helps maintain the accuracy of multivariate analyses, ensuring that comparisons
made across regions or time periods are valid and meaningful.

Complex Interactions and Model Selection: Multivariate analysis in CEDAR examines complex interactions between variables.
For instance, shifts in public trust may not only be linked to digital governance tools but may also vary based on factors like
socioeconomic status or regional political history. Selecting appropriate statistical models that can account for these
interactions is crucial. Techniques like regression analysis, factor analysis, and clustering methods help CEDAR capture
nuanced patterns and relationships that might otherwise go unnoticed.

Generalisation to EU-Wide Policy Recommendations: The ultimate goal of multivariate analysis in CEDAR is to inform EU-wide
policy recommendations. By demonstrating which pilot outcomes can be effectively scaled and predicting potential impacts
under varying national conditions, CEDAR’s analysis provides evidence-based guidance for EU policymakers. This
generalization process is backed by statistical robustness, ensuring that recommendations are both scientifically valid and
practically relevant across diverse EU contexts.

4 Pilot Studies Impact Assessment Framework

This chapter contains a short version of the framework for the pilot state studies. The elaborated version of the framework can
be found in deliverable D5.1.

The pilot studies in Italy, Slovenia, and Ukraine are part of CEDAR's impact assessment framework but are more tailored to the
national conditions than the general framework. However, the overall objective of assessing transparency and efficiency
improvements in public governance still remains. Key components are summarised below:

41 Traly

The Italian pilot targets transparency in public procurement, focusing on Recovery and Resilience Plan (RRP) funds. By
integrating a monitoring layer into the eAppaltiFVG platform, the pilot enhances anomaly detection and safeqguards against
organised crime. Key goals include:

Governance: Improved oversight through anomaly detection and better interdepartmental data sharing.
Society: Increased trust in governance due to enhanced transparency.

Economy: Prevention of resource misuse and fraud.

Technology: Adoption of interoperable tools for efficient monitoring.

Data collection involves surveys, focus groups, and analysis of detected anomalies, while iterative usability testing refines
system functionality.
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4.2 Slovenia

In Sloveniq, the pilot modernises healthcare procurement by digitising processes for low-value tenders. Objectives include:
Governance: Reducing inefficiencies and malpractice in procurement.

Society: Fostering public confidence in healthcare fund management.

Economy: Cost reductions through streamlined workflows.

Technology: Implementation of interoperable digital tools for real-time procurement tracking.

Data sources include digitised archives, surveys, and focus groups with stakeholders, ensuring the system aligns with user
needs.

4.3 Ukraine

The Ukrainian pilot builds on the Prozorro platform to enhance foreign aid transparency in reconstruction projects. It integrates
advanced tools like natural language processing (NLP) and computer vision (CV) for multi-factor risk analysis. Goals include:

Governance: Automating risk detection in procurement processes.
Society: Strengthening trust among citizens and international donors.
Economy: Reducing financial losses from procurement fraud.
Technology: Expanding the capabilities of Prozorro with Al-based tools.

Methods include surveys, focus groups, and analysis of flagged risks to quantify improvements.
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5 Conclusion

In conclusion, CEDAR aims to drive measurable impacts from its pilot states to a broader EU level by implementing a structured,
multi-layered impact assessment framework. Initially, outcomes and impacts are evaluated within the pilot states—Italy,
Slovenia, and Ukraine—where specific challenges in public sector transparency and accountability are addressed through
targeted data-driven interventions. These pilot activities not only validate CEDAR's solutions but also provide localised
evidence of their effectiveness, serving as a foundation for scaling impact across the EU.

The assessment of adaptive outcomes remains an ongoing focus. Although certain methods, such as surveys and formalising
partnerships, are well established for operationalising Key Performance Indicators (KPIs), adaptive assessments require
further refinement to capture nuanced, real-time feedback effectively. Surveys, one of the primary methods applied, demand
careful preparation, particularly in sampling and variable selection. It is crucial to account for national contexts within the pilot
states, making coordination with project partners essential for ensuring valid, reliable data collection.

PESTLE analysis serves as a vital tool in bridging pilot-specific results to the broader EU context. By analysing Political,
Economic, Social, Technological, Legal, and Environmental factors, PESTLE allows CEDAR to generalise insights from the pilots
to similar EU nations, fostering scalable, impactful policy recommendations. This integrated approach to impact assessment
ensures that CEDAR's outcomes and best practices are both locally grounded and relevant to the diverse governance
landscapes across Europe, ultimately contributing to a more transparent, accountable, and digitally resilient EU public sector.
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