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Vorwort 
Das Ziel der diesjährigen, nunmehr achten Fachtagung Rechts- und Verwaltungsinforma-
tik (RVI 2025) ist es, „Impulse für eine digitale Zeitenwende“ zu generieren, zu diskutie-
ren und in Wissenschaft und Gesellschaft zu transportieren. Sie bietet eine Plattform für 
den Austausch zwischen Wissenschaft, Verwaltung und Praxis, um Voraussetzungen für 
eine erfolgreiche Umsetzung innovativer Konzepte der Verwaltungsdigitalisierung zu 
schaffen. Die RVI 2025 steht damit in der Tradition insbesondere der beiden vorangehen-
den Fachtagungen des Fachbereichs Informatik in Recht und Öffentlicher Verwaltung 
(RVI) der Gesellschaft für Informatik in Dresden und Wiesbaden. In deren Nachgang wur-
den die im Rahmen der Tagungen zusammengestellten 20 Thesen in fünf Handlungsfel-
dern gruppiert und als „Dresdner Forderungen 2.0“ formuliert [DD2024]. Sie wirken seit-
dem u.a. als Katalysator für fachliche Diskussionen und finden Eingang in Digitalstrate-
gien [vLu2024]. 

Die im Motto herausgehobenen Stichpunkte Macht, Wirkung und Verantwortung sollen 
zunächst den signifikanten Einfluss digitaler Technologien auf (nicht nur) staatliches Han-
deln verdeutlichen. Ein Verweigern der Beschäftigung und Nutzung digitaler Werkzeuge 
und Systeme ist schon lange keine Option mehr für Organisationen aller Art und Größen-
ordnungen. Wie dieser Einfluss jedoch wirkt, in welchen Facetten, Reifegraden und mit 
welchen Auswirkungen auf Individuen, auf Gruppen und auf die Gesellschaft digitale 
Technologie zum Einsatz kommt, ist nicht trivial vorhersehbar und Gegenstand umfang-
reicher Betrachtungen im Rahmen der Technikfolgenabschätzung. Gerade im staatlichen 
und im Verwaltungskontext sind Entscheidungen dazu aber besonders weitreichend und 
daher mit großer Verantwortung verbunden. Um durch diese Verantwortung nicht unnötig 
gebremst und damit zum Hindernis von neuen Entwicklungen zu werden, ist eine fachli-
che Expertise und davor die stetige Weiterbildung unerlässlich, zu der auch die RVI 2025 
beitragen möchte.  

Was kurz- oder mittelfristig als Staatsmodernisierung angestrebt ist, kann lang- oder auch 
schon mittelfristig zur notwendigen Bedingung für eine funktionierende Verwaltung und 
damit zur Demokratiesicherung nicht nur beitragen, sondern auch erforderlich sein.  

Der vorliegende Tagungsband dokumentiert die Beiträge der RVI 2025 in Hamburg. Ne-
ben den Workshop-Vorschlägen wurden für die diesjährige Tagung 26 wissenschaftliche 
Beiträge eingereicht, von denen die besten 12 für die Präsentation im wissenschaftlichen 
Teil der Tagung und den vorliegenden Tagungsband ausgewählt wurden. Das entspricht 
einer Annahmequote von 46,1 %. Im student track entstand eine Arbeit, die sich mit dem 
Quantencomputing einer besonders innovativen Technologie widmet und dabei Algorith-
men beschreibt, die auch für den Einsatz im Verwaltungskontext aussichtsreich erschei-
nen.  

Die Hochschule für Angewandte Wissenschaften (HAW) Hamburg freut sich, Gastgebe-
rin für die RVI 2025 zu sein. Hier sind die Studiengänge Public Management (B.A. und 
M.A.) und E-Government (B.Sc.) an der neuen Fakultät Management, Governance und 
Medien beheimatet sind und wird die Rechts- und Verwaltungsinformatik als interdiszip-
linäres Lehr- und Forschungsgebiet im Spannungsfeld technischer, juristischer, wirt-
schafts- und sozialwissenschaftlicher Fragestellungen bewegt.  



Unser besonderer Dank gilt allen Vortragenden der RVI 2025. Wir danken aber nicht min-
der allen Autorinnen, Autoren und weiteren Beteiligten, die zu einem gelungenen Aus-
tausch beitragen. Ohne Sie und Euch wäre die RVI 2025 nicht möglich.  

Wir hoffen, dass dieser Tagungsband zur weiteren Diskussion anregt und als nachhaltige 
Dokumentation aktueller Entwicklungen in der Rechts- und Verwaltungsinformatik dient. 

 

 

Hamburg, 14. Oktober 2025 Björn Gehlsen, André Schnackenburg 
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Social Network Analysis: An Exploratory Approach to 
Identify Brokers of the GovTech Ecosystem  

Luca T. Bauer  1, Robin Fritzsche 2, Robin Dörnemann3 and Björn Niehaves 4 

Abstract: This study explores the structure of entrepreneurial GovTech ecosystems through social 
network analysis (SNA). Focusing on Germany, we examine how LinkedIn interaction data can 
represent relationships and regional clusters. While traditional assessments of ecosystems rely on 
interviews, our approach combines the qualitative and quantitative potentials of SNA. The analysis 
reveals three findings: (1) significant concentration around few central actors, (2) limited bridging 
connections between clusters, and (3) discrepancies between perceived and actual network 
structures. We discuss LinkedIn data as a proxy for public collaboration patterns, emphasizing its 
value for identifying policy-relevant network gaps despite limitations in capturing private-sector 
interactions. Our results demonstrate how SNA can operationalize entrepreneurial ecosystem 
theory to support targeted interventions for digital sovereignty and small- and medium-sized 
enterprise integration (SME), while highlighting methodological challenges in boundary 
specification for emerging tech domains. The framework provides actionable metrics for 
ecosystem orchestration, particularly in supporting SME competitiveness and informing cluster 
development initiatives. 

Keywords: GovTech, Social Network Analysis, Entrepreneurial Ecosystem, Digital Policy, 
Innovation System 

1 Introduction 

In recent years, GovTech—a portmanteau of Government and Technology—has 
attracted significant academic interest [Bh22]. As policymakers recognize the potential 
of GovTech solutions, the demand for research in this field has intensified [Bh22; Co24], 
reflecting an emerging consensus on the need to investigate processes of technology 
diversification in digital government services [DT24]. GovTech’s momentum is further 
fueled by its distinctive provider landscape, characterized by partnerships between 
public organizations and small- to medium-sized enterprises (SMEs) [NK24; We25]. 
According to the European Commission, these collaborative ventures are designed to 
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advance the digital transformation of government institutions [Co24]. In such 
partnerships, SMEs—often highly specialized technology startups—offer innovative 
solutions to the challenges faced by public administrations [Bh22; HG07]. 

The development of an effective GovTech ecosystem hinges not only on technology 
adoption, but also on the active involvement and contributions of providers, startups, 
and their founders [DHK25]. This entrepreneurial foundation positions GovTech 
squarely as an entrepreneurial ecosystem [Is16], where innovation and public–private 
collaboration are intricately linked. Each new digital solution represents an outcome of 
entrepreneurial initiative tailored to meet public sector needs [GV23]. Consequently, 
understanding GovTech requires examining it as a dynamic ecosystem that fosters 
technological advancement through entrepreneurial activity within public administration 
contexts dependent on brokerage actors [PWZ21]. 

A major challenge in evaluating this ecosystem is the reliance on traditional qualitative 
methods, such as interviews, which may introduce biases and fail to capture the full 
spectrum of interactions [Ca15; MN13; No18]. In response, a growing body of literature 
advocates for the use of comprehensive datasets and quantitative metrics to provide a 
clearer, more nuanced picture of GovTech dynamics [Me22]. Data-driven approaches 
like social network analysis (SNA) offer a promising avenue, as they allow for the 
assessment of both macro-level network structures and micro-level interactions, 
shedding light on startup activity, key stakeholders, and modes of inter-organizational 
cooperation [NK24]. 

RQ:  How can social network analysis support digital policy by assessing 
formal structures and identifying central actors within entrepreneurial 
GovTech-ecosystems? 

In addressing this question, this study adopts a big-data approach using publicly 
available LinkedIn data, supplemented by additional sources. It is important to note that 
while LinkedIn mentions serve as accessible indicators of public interactions, they 
capture only the visible segment of the network, as many collaborations take place 
through private channels. This methodological limitation is openly discussed to ensure 
transparency in interpreting the empirical findings. 

2 Conceptual Background 

2.1 National Innovation Systems as Entrepreneurial Ecosystems 

Innovation in the public sector increasingly depends on complex interactions between 
diverse stakeholders, including startups, public administrations, research institutions, 
and intermediaries [DT24]. This complexity can be understood through the lens of 
innovation systems and entrepreneurial ecosystems [NK24]. 
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Innovation systems refer to networks of organizations and institutions whose 
interactions drive the development, diffusion, and use of innovations [EH00]. In the 
public sector, this involves policy frameworks, funding mechanisms, regulatory 
conditions, and most importantly the interplay between suppliers and users of 
technology. As technological complexity grows, so does the reliance on external 
innovators—particularly SMEs and startups—for specialized digital solutions [KDK22; 
NNU23].  Entrepreneurial ecosystems provide a more granular perspective by focusing 
on the conditions that support startup-led innovation in specific domains or regions. 
Popularized by Isenberg [Is16], this framework identifies six core pillars—policy, 
finance, culture, human capital, markets, and support structures as essential components 
to build interaction on. In the case of GovTech, these pillars converge around public 
sector demand and startup supply, mediated by regulatory and procurement 
environments [NK24; We25]. 

Importantly in our case, GovTech ecosystems differ from typical entrepreneurial systems 
in that the state is both regulator and market actor being part of (at least) two pillars of 
not more [NK24]. This dual role blurs boundaries between economic policy and public 
governance, requiring transparency and intentional orchestration to prevent conflicts of 
interest [CP19; Nä24]. To understand how digital transformation unfolds in this hybrid 
space, it becomes relevant to study not only who participates in which role, but how 
these actors are connected and collaborate across structural boundaries. Thus finding 
brokerage actors may enable target structural policy that does not have to decide whether 
to be economic or public digital transformation policy [PWZ21]. 

2.2 Social Media Based Social Network Analysis 

Identifying otherwise invisible relationships has been one of the key factors leading to 
the development of network analysis methods. The analysis of systems represented as 
networks has been of prolonged research interest in different domains from sociology, 
economics and politics [Fr04; Ta18] to physics [Ci19], neuroscience [Ge14] and 
computer science [MP43], we we focus on the social dimensions. Social network 
analysis (SNA) has roots in early 20th-century social theory. Coming from a formal 
sociology theory, interactionist approaches were developed that described the underlying 
formal structures of social life with the metaphor of connecting ’points’ (nodes) and 
’lines’ (edges) to describe networks [Sc12]. Nodes represent entities and edges represent 
relations between these entities. These entities can be single persons, groups or also 
organizations like companies. SNA comprises many different methods that developed 
alongside the progress in computing power and more refined software systems. 

According to Freeman the four guiding principles of SNA are ”1. [SNA] is motivated by 
a structural intuition based on ties linking social actors, 2. It is grounded in systematic 
empirical data, 3. It draws heavily on graphic imagery, and 4. It relies on the use of 
mathematical and/or computational models” [Fr04]. Often social networks are accounted 
for as undirected graphs, where connections are symmetric because of bidirectional 
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relations. In this paper we are interested in directed graphs as we use mentions of 
persons and companies as measures of relational importance to other actors of the 
network. 

Social media platforms like Facebook, Instagram, and LinkedIn gather massive amounts 
of data from their users. The application of SNA to social media data can provides 
insights into individual behavior and also enables the study of large-scale social 
dynamics, such as community formation, the spread of innovation, and labor market 
trends [Hi17]. LinkedIn is an especially interesting case, as the platform is focused on 
professional interaction [Br11]. Through their own participation, users provide detailed 
information on their educational and vocational backgrounds. Furthermore, networking 
behavior such as connection requests, endorsements, group memberships, and 
interactions in comment threads can be used to assess the structure and strength of user 
relations. This structured and unstructured data makes LinkedIn a particularly valuable 
source for Social Network Analysis (SNA). Companies use LinkedIn accounts and posts 
as a marketing tool to achieve a more prominent presence in the cyperspace. Especially 
startups use social media platforms as a cost efficient way to promote themselves and 
their products [Wa25]. As LinkedIn is based on public interaction and connection it 
provides valuable insight into the relations between different companies. In this paper 
we are interested in the application of SNA on data from LinkedIN to understand the 
relations between GovTech companies. 

2.3 The Case for GovTech 

Our case for this analysis-namely GovTech-aligns with a recent trend in European 
digital public policymaking [Co24]. GovTechs, short for government technology, are 
providers of digital solutions developed specifically for use in public administration, 
often by SMEs and startups [Bh22]. According to the European Union, GovTech 
includes technologydriven partnerships that support the digital transformation of public 
institutions, particularly through collaboration with startups and SMEs [Co24]. GovTech 
ecosystems bring together diverse actors—public administrations, private innovators, 
investors, research institutions, and intermediaries—to co-create public value through 
technology, and are thus a prime case of entrepreneurial ecosystems [NK24]. These 
ecosystems are simultaneously entrepreneurial (driven by startups and innovation) and 
institutional (shaped by policy, procurement, and public mandates) [Ku22; Me22; 
We25]. As such, they represent a hybrid form of innovation system that requires adapted 
coordination and governance. 

The attributed role of startups in GovTech ecosystems lies in their agility and ability to 
address niche public sector needs through agile developed technologies [Bh22; Ku22]. 
However, their success depends on access to resources, supportive policies, and 
meaningful collaboration with public agencies. Identifying the structure and functioning 
of these ecosystems is therefore highly relevant for developing targeted interventions, 
whether through cluster policy, procurement reform, or digital sovereignty strategies 
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[DHK25; DT24; EH23]. To manage these ecosystems effectively, policymakers and 
researchers need tools that go beyond anecdotal evidence. A first entry point to analyze 
such are brokerage organizations that give access to further parts of the ecosystem 
[PWZ21]. Network-based approaches allow for the identification such, providing 
actionable insights into how digital transformation is being orchestrated in practice. 

3 Method and Data Collection 

3.1 Data Generation 

To assess the relevant actors within the German GovTech ecosystem, a comprehensive 
data collection process was conducted in two steps. Initially, desk research was 
performed to compile a list of potential GovTech companies. This involved analyzing 
federal and national databases, such as the German Startup Monitor and official 
registries, as well as pertinent news outlets focusing on startups operating in the public 
sector. The selection criteria were based on the European Commission’s definition of 
GovTech [Co24]. Specifically, we targeted startups and SMEs developing technological 
solutions tailored for public administrations, thereby distinguishing them from larger 
enterprises and general tech companies. This resulted in a list of 213 potentially relevant 
actors. Additional GovTechs were identified through recommendations and snowball 
sampling during the research process, culminating in a total of 256 companies and over 
400 founders. It is important to note that the identification of GovTechs was not based 
on LinkedIn data; rather, LinkedIn profiles were collected subsequently to facilitate 
further analysis. 

Following, we employed social network analysis based on publicly accessible LinkedIn 
data to assess relationships and connections within the entrepreneurial GovTech 
ecosystem. While recognizing that LinkedIn interactions represent only publicly visible 
engagements and may not fully capture private collaborations, this approach provides 
valuable insights into the network structure [Br11; MN13]. Data collection was carried 
out in December 2023, resulting in a dataset that includes 256 LinkedIn profiles of 
GovTech companies and a total of 403 profiles of their founders. We utilize five key 
datasets to support our analysis. The Companies Database details 256 GovTech 
companies’ locations, sizes, and technological focuses. The Persons Database profiles 
403 founders, including their professional and regional backgrounds. The 
Person2Company Database links founders to their companies, facilitating a 
comprehensive overview of entrepreneurial activity. The Posts Database records 13,614 
LinkedIn posts with metadata (e.g., timestamps, likes, comments), while the Mentions 
Database captures 35,581 instances of public interactions among network actors. 
Nevertheless, we acknowledge that LinkedIn data only reflects publicly visible 
interactions and is thus limited. 
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3.2 Data Handling 

The data handling process was designed for accuracy and transparency. First, a cleansing 
step removed duplicates and irrelevant entries, enhancing data quality. We limited the 
dataset to interactions up to December 2023 to reflect the current GovTech ecosystem 
rather than outdated structures [Ma18]. Only mentions where both the author and the 
mentioned entity were recognized GovTech companies or founders were retained, 
ensuring a focused examination of intra-ecosystem interactions. For aggregation, 
mentions of a company’s founder were treated as mentions of the company itself; thus, if 
a founder from company A mentioned company B, it was recorded as an interaction 
between the two companies, in line with common SNA practices [Za00]. While 
additional influential actors (e.g., investors, policymakers, academic institutions) 
emerged, they were acknowledged but excluded from the quantitative network analysis 
[Me22; NK24]. Finally, although LinkedIn data only captures public interactions—
omitting private communications—its professional nature justifies its use for this study 
[Br11; No18]. 

4 Results 

4.1 Overall Centralities 

Visualizing relevant actors in social network, in this case a GovTech-ecosystem, is best 
to be approached by measuring centralities [Ta18]. Accordingly we created barcharts 
that compare the top 5 companies for each of the three centrality measures: Degree 
Centrality, Betweenness Centrality, and Eigenvector Centrality, providing an overview 
of how different companies rank across these centralities, which reflect various aspects 
of influence within the GovTech-ecosystem. Degree Centrality: This metric measures 
how many direct connections acompanyhas withinthe network.Companies withhigh 
degree centralityare well-connected and play a key role in facilitating interactions 
between other entities. Betweenness Centrality: This metric identifies companies that act 
as intermediaries or ”bridges”between different parts of the network. These companies 
are crucial for maintaining communication and collaboration across otherwise 
disconnected groups. Eigenvector Centrality: This metric highlights companies that are 
connected to other well-connected entities. It reflects not only how many connections a 
company has but also the relevance and power of those connections. 

The combined bar chart allows us to see which companies consistently rank highly 
across all three metrics, indicating their overall importance in the GovTech-ecosystem, 
see Fig. 1. The anonymized company names (e.g., gt_1, gt_2, etc.) are used to protect 
confidentiality while still providing insight into their relative influence. 
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Fig. 1: Centrality Values for Top 5 GovTechs 

The GovTech gt_2 has the highest centrality across the measures of degree, betweenness 
and eigenvector centrality with values of 0.28, 0.06, and 0.43. Approaching the overall 
ecosystem evolution, we can deduce that gt_2 plays a role relevant enough to have to be 
considered as starting point for interventions. Comparing the maximum centrality values 
shows gives another insight. The eigenvector centrality is highest with 0.43, showing 
that the best connected GovTechs share ties, are connected between each other, 
indicating a vibrant connection on the top level. The low level of betweenness centrality 
of 0.06 further supports such hypothesis for the ecosystem, as it shows that even the 
most well connected only seldomly play a bridging function between parts of the 
ecosystem. This may both be because the ecosystem as a whole is well connected or 
because regional clusters are weak. 

4.2 Community Visualization 

Providing information for digital policy is not only a question of handling data, but also 
how it can be made assessible to relevant stakeholders [Ma20]. To approach this, we 
visualized the network structures using community detection algorithms for each 
centrality measure. These visualizations help an intuitive understanding on how 
companies are grouped into communities based on their interactions and how central 
they are within them. In the following visualizations, the node size represents the 
centrality measure being analyzed (Degree, Betweenness, or Eigenvector Centrality). 
Larger nodes correspond to companies with higher centrality values, indicating their 
importance within the network. The node color indicates community membership, with 
each color representing a distinct group of companies that interact more frequently with 
each other than with companies outside their community. Finally, the edges represent 
the interactions between companies, where thicker edges signify stronger or more 
frequent interactions. 

4.3 Social Network - Degree Centrality 

The graph below depicts the top 20 companies by degree centrality, see Fig. 2. Nodes 
represent companies, and edges represent interactions between them. The size of each 
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node is proportional to its degree centrality, meaning that larger nodes have more direct 
connections. The nodes are colored based on their community membership, which was 
detected using the Louvain community detection algorithm [Me11]. 

 
Fig. 2: Degree Centrality Visualized for Top 20 GovTechs 

This visualization helps identify key players that are highly connected within their 
respective communities and across the entire network. As visible, we have three clusters 
within the top 20 in the network, marked in the colors blue green, and orange. Of those 
the green clusters has the largest GovTechs, with gt_2 once again showing the highest 
centrality and gt_29 coming second. This indicates a higher importance of their partial 
network, the cluster. Companies with large nodes in multiple communities may serve as 
important hubs for collaboration. 

4.4 Social Network - Betweenness Centrality 

The following graph shows the top 20 companies by betweenness centrality, see Fig. 3. 
In this case, node sizes reflect betweenness centrality values, meaning that larger nodes 
are more critical for connecting different parts of the network. The colors again represent 
community membership. This visualization highlights key intermediaries that facilitate 
communication between otherwise disconnected groups in the GovTech ecosystem. 
Once again gt_2 and gt_29 are visibly the most central actors, but this time we can see, 
that there are more clusters in blue, green, purple, orange, brown and red. Nevertheless, 
while others are partially connected, gt_2 has the highest number of ties overall. 
Companies with high betweenness centrality play a crucial role in maintaining the flow 
of information and resources across different parts of the network, serving as connectors 
between them. 
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Fig. 3: Betweenness Centrality Visualized for Top 20 GovTechs 

4.5 Social Network - Eigenvector Centrality 

Finally, we present a network visualization based on eigenvector centrality, see Figu. 4. 
In this graph, node sizes reflect eigenvector centrality values, with larger nodes 
connected to other influential nodes. As before, colors indicate community membership. 

 
Fig. 4: Eigenvector Centrality Visualized for Top 20 GovTechs 

As visible, gt_2 remains the most central GovTech, but the next ranked ones change 
drastically, while also reducing the difference in centrality between the first and third 
ranked GovTech. This visualization emphasizes influential actors also connected to other 
key players in the GovTech ecosystem. These companies hold sway over how 
information flows through their respective communities and beyond. 

5 Discussion 

This study demonstrates how social network analysis can be leveraged to support digital 
policy by assessing formal structures and identifying central actors within 
entrepreneurial GovTech ecosystems in Germany. By applying SNA to publicly 
available LinkedIn data, we were able to map the network dynamics of the German 
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GovTech ecosystem, identifying key actors, their relationships, and regional clusters. 
Our findings indicate that while SNA can effectively highlight central actors based on 
degree centrality, betweenness centrality, and eigenvector centrality [Ca15; We83], there 
are inherent limitations due to the reliance on publicly visible data. The analysis reveals a 
concentration around a few central actors and limited bridging connections between 
regional clusters, suggesting that the ecosystem, despite regional hubs, operates largely 
on a national level [Ma20; NK24]. Moreover, discrepancies between the perceived 
network structures and the actual network dynamics indicate that additional, perhaps 
informal or private, interactions play a significant role [Kr87]. Despite these limitations, 
SNA may provide valuable insights for digital policymakers aiming to develop targeted 
GovTech strategies. By identifying central actors and regional clusters, policymakers can 
tailor interventions to strengthen networks, support under-connected actors, and foster 
collaboration across regions. This data-driven approach aligns with the need for robust 
quantitative metrics to inform policy decisions in the rapidly evolving GovTech 
landscape [Me22]. In conclusion, the use of SNA offers a useful tool for understanding 
and enhancing GovTech ecosystems. It enables a nuanced assessment of the ecosystem’s 
structural properties, facilitating informed policy-making that can drive innovation and 
digital transformation within the public sector. 

6 Limitations and Outlook 

This study highlights the potential of social network analysis (SNA) for mapping and 
understanding entrepreneurial GovTech ecosystems [NK24]. However, several 
limitations must be noted. First, LinkedIn data captures only publicly visible 
interactions, which may overrepresent communication-active actors and exclude key but 
less visible stakeholders. Second, the focus on startups and founders omits other 
important ecosystem participants—such as public agencies, investors, and 
intermediaries—limiting the scope of network analysis, as caused by our broker focus 
[PWZ21]. Third, centrality metrics offer structural insights but do not reflect the quality, 
depth, or intent behind interactions [Sc12]. Despite these constraints, the study provides 
a replicable framework for ecosystem monitoring using digital trace data. Seeing the 
results of our study as a possible proof of concept, future research should expand the 
actor base focusing specifically on which non-startup actors can be identified. 
Following, data can be used to map relevant public, private and civic organizations 
relevant to the GovTech ecosystem. Furthermore, enriching the analysis by incorporate 
textual analysis of content, and integrate policy or procurement data to better align 
network insights with public sector goals may be fruitful. A more comprehensive view 
of GovTech ecosystems will support data-informed governance and targeted digital 
policy interventions. 
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Navigation im Cyberraum: Die NIS2-Umsetzung in der 
öffentlichen Verwaltung - mit KOMPASS und SEXTANT 

Rebecca Finster 1, Linda Grogorick 2 und Susanne Robra-Bissantz 1 

Abstract: Ohne Kompass und Sextant droht der Kursverlust – das gilt nicht nur auf hoher See, 
sondern auch für die NIS2-Transformation der öffentlichen Verwaltung. Während Organisationen 
ihren Sicherheitsreifegrad strategisch planen müssen, hängt der Erfolg dieser Maßnahmen ebenso 
von den individuellen Kompetenzen der Mitarbeitenden ab. Mit SEXTANT und KOMPASS 
werden aktuell zwei Modelle entwickelt, die eine präzise Positionsbestimmung für die organisatio-
nale und individuelle NIS2-Reife ermöglichen. SEXTANT misst die Entwicklungen und Abwei-
chungen vom strategischen Kurs, während KOMPASS die individuelle Kompetenzentwicklung 
anpeilen soll. Gemeinsam unterstützen sie die Organisation als Ganzes dabei, ihre Mitarbeitenden 
sicher durch die komplexen Anforderungen von NIS2 zu steuern. 

Keywords: NIS2, Informationssicherheit, Kompetenz, Öffentliche Verwaltung, Reifegradmodell 

1 Einleitung und Problemraum 

Mit der steigenden Digitalisierung von Verwaltung, Wirtschaft und Gesellschaft und 
einer Verlagerung von Konflikten in den Cyberraum wächst die Notwendigkeit, auch 
diesen digitalen Raum immer weiter abzusichern. [Sc25] Die Europäische Kommission 
verfolgt dafür mit der NIS2-Richtlinie das Ziel eines einheitlich hohen Cybersicherheits-
niveaus in allen Mitgliedstaaten. Wesentliche Neuerungen sind erweiterte Meldepflich-
ten, Einbeziehung der öffentlichen Verwaltung als kritischer Sektor und verpflichtende 
Schulungen. Damit gewinnen nicht nur technische Sicherheitsvorkehrungen, sondern 
auch organisationsinterne Kompetenzen sowie die individuelle Befähigung von Mitar-
beitenden an zentraler Bedeutung. Um die Anforderungen der NIS2-Richtlinie zu 
erfüllen, müssen Behörden nachweislich über bestimmte Kompetenzen verfügen, 
darunter Kenntnisse in Informationssicherheitsmanagement (ISMS), Business Continuity 
Management (BCM), rechtlichen Grundlagen, Meldeprozessen und technischen Schutz-
maßnahmen. [Eu22a] 
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Bis Herbst 2027 muss jeder Mitgliedstaat die Umsetzung der NIS2-Richtlinie 
nachweisen [Eu22a]. In Deutschland stellt der Föderalismus dabei eine zusätzliche 
Herausforderung für die Landesverwaltungen dar, da die Umsetzung nicht zentral, 
sondern dezentral auf Ebene der Bundesländer erfolgt. Die Kommunen sind aktuell 
durch einen Beschluss des IT-Planungsrates von der NIS2-Umsetzung ausgenommen 
[It23]. 

Zum aktuellen Zeitpunkt ist die Gesetzgebung auf Bundesebene allerdings noch nicht 
abgeschlossen und die EU hat noch keine detaillierten Informationen zu den 
Nachweispflichten veröffentlicht, sodass die Bundesländer bei der Umsetzung bisher auf 
sich allein gestellt sind. Als ein möglicher Ansatz zur Unterstützung der Umsetzung 
werden von den Arbeitsgruppen der Länder, wie z.B. in der UAG NIS2 des IT-
Planungsrates, Reifegradmodelle diskutiert. 

1.1 Reifegradmodelle 

Ein Reifegradmodell ermöglicht die Analyse des aktuellen Reifegrads einer Organisation 
und die gezielte Planung von Verbesserungsmaßnahmen durch standardisierte 
Bewertungsmethoden. Der Ursprung der Reifegradmodelle liegt im IT-Management, wo 
sie zur Stärkung von Governance und Effizienz beigetragen haben [BKP09; We12]. Laut 
Becker; Knackstedt; Pöppelbuß [BKP09] beschreibt ein Reifegradmodell eine Abfolge 
von Entwicklungsstufen für eine Objektklasse, die einen angestrebten Fortschritt vom 
Anfangsstadium bis zur vollständigen Reife abbildet. 

Im Bereich der Informations- und Cybersicherheit werden Reifegradmodelle eingesetzt, 
um den spezifischen Anforderungen an die Sicherung digitaler Infrastrukturen gerecht zu 
werden. Zum Beispiel entwickelten Al-Matari et al. [Al21] ein Modell, das Organisa-
tionen basierend auf der Technologienutzung und Prozessfähigkeit, mit dem Ziel, 
systematisch Lücken in der Reaktionsfähigkeit im Bereich Cybersicherheit abzubauen, 
kategorisiert. Im Gegensatz dazu fokussiert sich das Modell von Zammani; Razali; Singh 
[ZRS21] auf ein umfassenderes Informationssicherheitsmanagement, das nicht nur 
technologische, sondern auch organisatorische und strategische Faktoren einbezieht. Im 
regulatorischen Kontext führten Drivas et al. [Dr20] ein Rahmenwerk ein, das mit der 
NIS1-Richtlinie konform ist und die Ausrichtung des Modells auf strenge regulatorische 
Anforderungen zeigt. Rehbohm; Moses [RM23] analysierten, wie die NIS2-Anforde-
rungen die Cybersicherheitsarchitekturen auf staatlicher Ebene beeinflussen und welche 
Anpassungen notwendig sind, um ein effektives Kontroll- und Steuerungsinstrument für 
die Umsetzung dieser Vorgaben zu schaffen. Ihr Fokus lag dabei auf der Integration von 
Reifegradmodellen als Mittel zur Bewertung und Weiterentwicklung von Sicherheits-
maßnahmen in Behörden und kritischen Infrastrukturen auf organisationaler Ebene. 
Auch das RUN-Rahmenwerk des BSI bietet eine standardisierte Methode zur Reifegrad-
bewertung kritischer Infrastrukturen im Kontext der NIS2-Anforderungen und verweist 
auf aktuelle regulatorische Entwicklungen [BS25]. Im amerikanischen Raum ist das 
Cybersecurity-Framework (CSF) des National Institute of Standards and Technology 
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(NIST) verbreitet, welches eine risikobasierte Taxonomie mit Cybersicherheits-
Outcomes und Reifegraden beinhaltet [Na24]. 

Die Entwicklung von Reifegradmodellen folgt oft einem Design Science-Ansatz [BB22; 
We12], der darauf abzielt, innovative Artefakte zu entwickeln, um die Fähigkeiten von 
Individuen und Organisationen zu erweitern. Dieser iterative Problemlösungsprozess 
umfasst die Gestaltung, Evaluierung und Anpassung von Modellen, um spezifische 
Herausforderungen effektiv zu adressieren [He04; Me11]. Mettler [Me11] beschreibt die 
Entwicklung von Reifegradmodellen im Design Science-Ansatz als mehrstufigen 
Prozess: Zuerst wird der Bedarf analysiert und der Problemraum definiert. Daraufhin 
folgt die Festlegung des Anwendungsbereichs und der Maßnahmen zur praktischen 
Umsetzung und Anwendung des Modells. Anschließend wird das Modell implementiert, 
evaluiert und kontinuierlich verbessert, um eine nachhaltige Nutzung sicherzustellen. 

Er hebt auch hervor, dass Reifegradmodelle oft an der praktischen Umsetzung scheitern, 
da Organisationen Schwierigkeiten haben, Wissen in konkrete Handlungen zu über-
führen (Knowing-Doing-Gap). Beispielsweise kennen Organisationen zwar Sicherheits-
richtlinien und Best Practices, können diese aber selten effektiv umsetzen. Die 
Integration persönlicher Bereitschaft in Reifegradmodelle erhöht deren Effektivität, 
indem sie sicherstellt, dass Wissen direkt in konkrete Maßnahmen umgesetzt wird 
[Bo24]. Die persönliche Bereitschaft ist gerade in der Informationssicherheit entschei-
dend, da Einzelpersonen innerhalb einer Organisation gut geschult, bewusst und darauf 
vorbereitet sein müssen, Sicherheit praktisch umzusetzen [Fi23]. Um der Knowing-
Doing-Gap entgegenzuwirken, definiert Mettler [Me11] mehrere Entscheidungsparame-
ter für die Entwicklung von Reifegradmodellen: den spezifischen Anwendungsbereich, 
die Zielgruppe, die Modellstruktur, die Skalierbarkeit und die Evaluationsmethoden. 

1.2 Kompetenzanforderungen der NIS2-Richtlinie 

Vor dem Hintergrund der Knowing-Doing-Gap rückt die systematische Entwicklung 
individueller Sicherheitskompetenzen in den Fokus regulatorischer und organisatorischer 
Ansätze. Das Digital Competence Framework for Citizens (DigComp) der Europäischen 
Kommission bietet eine geeignete Struktur, um die für eine NIS2-konforme Sicherheits-
kultur erforderlichen Fähigkeiten systematisch einzuordnen. Insbesondere die Bereiche 
„Sicherheit“, „Informations- und Datenkompetenz“ sowie „Problemlösung“ adressieren 
jene Fähigkeiten, die notwendig sind, um individuelles Wissen in wirksames Handeln zu 
überführen. Finster et al. [Fi23] argumentieren, dass Sicherheitsbewusstsein als Teil 
digitaler Basiskompetenz nicht punktuell adressiert werden dürfe, sondern Teil einer 
kontinuierlich zu entwickelnden Kompetenzstrategie sei, die individuelles Handeln, 
organisationales Lernen und strategische Sicherheitsziele verbindet. 

Dieser Anspruch zeigt sich exemplarisch im Bereich „Sicherheit“, der nicht nur 
technisches Schutzwissen, sondern auch Datenschutzbewusstsein, Risikowahrnehmung 
und resilientes Verhalten umfassen kann. Studien wie die von Burström; Petersson 
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[BP24] sowie Rehnstam; Winquist; Hacks [RWH25] verdeutlichen, dass genau hier, 
insbesondere bei Zuständigkeiten, interner Kommunikation und strategischer Steuerung, 
häufig Defizite bestehen. Die Dimension „Problemlösung“ spiegelt die Fähigkeit wider, 
Sicherheitsvorfälle zu bewältigen, Schwachstellen systematisch zu behandeln und 
kontinuierliche Verbesserungsprozesse in Sicherheitsstrukturen zu verankern. Technische 
Kompetenzen wie Netzwerksicherheit, Monitoring oder sichere Konfigurationen 
wiederum können der DigComp-Dimension „Informations- und Datenkompetenz“ 
zugeordnet werden, sofern sie auf die strukturierte Erfassung, Bewertung und Handha-
bung sicherheitsrelevanter Informationen zielen. Zur strukturierten Operationalisierung 
solcher Kompetenzen stellt die ENISA mit dem European Cybersecurity Skills 
Framework (ECSF) ein erweitertes Rollenmodell bereit, das Wissen, Fähigkeiten und 
Aufgabenprofile in sicherheitsrelevanten Funktionen systematisch zuordnet [Eu22b]. Die 
strategische Relevanz solcher Kompetenzentwicklungen ist auch in den übergeordneten 
EU-Digitalstrategien, wie dem Digital Education Action Plan 2021–2027 [Eu20], 
verankert. Sie verdeutlichen, dass effektive Cybersicherheit nicht allein von Technik und 
Prozessen getragen wird, sondern ebenso auf handlungsfähige und -bereite Individuen 
angewiesen ist. Die Einbindung etablierter Kompetenzrahmen und Reifegradmodelle 
bietet hier eine operationalisierbare Grundlage, um organisatorische Reife mit mensch-
licher Wirksamkeit zu verbinden. 

1.3 Forschungsfrage und Aufbau des Beitrags 

Vor diesem Hintergrund geht der Beitrag der Frage nach, wie Reifegradmodelle zur 
Unterstützung von Behörden bei der Umsetzung der NIS2-Richtlinie, insbesondere bei 
der systematischen Steuerung, Dokumentation und Evaluation, sowohl auf organisatori-
scher als auch individueller Ebene eingesetzt werden können. Dazu wird ein Ansatz 
vorgestellt, der mithilfe zweier komplementärer Reifegradmodelle die NIS2-Transforma-
tion in einer Landesverwaltung messbar und steuerbar macht. Wir präsentieren und 
diskutieren in den nächsten Abschnitten die aktuell laufende iterative gestaltungs-
orientierte Entwicklung der Modelle KOMPASS und SEXTANT (vgl. Abbildung 1) und 
skizzieren zum Abschluss die nächsten Schritte, in denen eine länderübergreifende 
Verbreitung und Verbesserung dieses Ansatzes angestrebt wird. 
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Abb. 1: Iterativer Entwicklungsprozess 

2 Methodik: Anwendungsbereich und Maßnahmen 

Reifegradmodelle sind ein etabliertes Mittel, um komplexe Anforderungen systematisch 
zu operationalisieren und Organisationen strukturierte Entwicklungswege aufzuzeigen. 
Im Kontext der NIS2-Richtlinie zielt die Entwicklung eines Cybersicherheits-Reifegrad-
modells darauf ab, regulatorische Vorgaben praxisnah in bewertbare Zustände und 
konkrete Handlungsempfehlungen zu überführen, insbesondere mit Fokus auf Risiko-
management und Vorfallsbehandlung [Eu22a]. Darüber hinaus kann die Einbindung von 
Maßnahmen zur Cybersicherheitsresilienz, wie von Bejarano et al. [BRM21] vorgeschla-
gen, die Anwendbarkeit des Modells im Kontext NIS2 verbessern. 

Die ursprüngliche Zielsetzung war die Entwicklung eines Reifegradmodells 
(SEXTANT), das die organisatorische und prozessuale Dimension der NIS2-Anforde-
rungen abbildet. Erste Evaluationen und Feedbackrunden zeigten jedoch, dass individu-
elle Kompetenzen der beteiligten Mitarbeitenden bislang vernachlässigt wurden, obwohl 
sie entscheidend für die Umsetzung und Wirksamkeit organisatorischer Maßnahmen 
sind. Parallel zur Entwicklung wurden zudem neue Rahmenwerke wie das RUN-Modell 
[BS25] veröffentlicht, das neue Ansatzpunkte für Erweiterungen bietet. Dies führt zu 
einer Weiterentwicklung des Modells in Form eines zweiten Artefakts, genannt 
KOMPASS, das insbesondere die individuelle Reife adressiert und somit als 
komplementäre Erweiterung zu SEXTANT fungiert. 

Damit folgt die Modellentwicklung einem iterativen und adaptiven Vorgehen im Sinne 
des Design-Science-Ansatzes. Bei den hier vorgestellten Modellen wurden folgende 
Dimensionen aus den Entscheidungsparametern zur Modellentwicklung von Mettler 
[Me11] gewählt: Es handelt sich um eine spezifische Herausforderung im interorganisa-
tionalen fortschreitenden Kontext für eine gemischte Zielgruppe, mit dem Ziel, die 
Modelle bereitwillig zu teilen. Dabei wird eine Kombination aus personen- und prozess-
orientiertem Design angewendet, welches in einem ein- und einem mehrdimensionalen 
Modell resultiert. Dabei werden sowohl Theorie als auch praktische Erfahrungen 
berücksichtigt. Als Ergebnis gibt es sowohl eine schriftliche Dokumentation als auch ein 
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Erhebungsinstrument zur Selbstauskunft mit der Option auf externe Unterstützung. 
Zielgruppe sind sämtliche Mitarbeitenden in Landesverwaltungen, die bei Entschei-
dungen zur NIS2-Umsetzung involviert sind, z.B. Organisations- und IT-Leitung, aber 
auch Informationssicherheitsbeauftragte und IT-Notfallmanagement. Für die Evaluation 
der Modelle wird sowohl der Entwicklungsprozess im Austausch mit Expert:innen als 
auch das Feedback aus semi-strukturierten Interviews im wiederholten praktischen Ein-
satz betrachtet. Dabei können sowohl Form als auch Inhalt Ziel von Anpassungen und 
Verbesserungen sein. 

SEXTANT soll insbesondere bei der Maßnahmenplanung auf strategisch-taktischer 
Ebene unterstützen, während KOMPASS auf taktisch-operative Entscheidungen aus-
gerichtet ist. Insbesondere an Schnittstellen sollte für eine ganzheitliche Betrachtung auf 
die Erkenntnisse aus beiden Modellen zurückgegriffen werden (vgl. Abb. 2). Im Folgen-
den werden die beiden Modelle sowie deren zugrunde liegende Konzeptionen vorge-
stellt. 

 
Abb. 2: Modellpositionierung innerhalb der Managementebenen 

3 SEXTANT: Systematisches Evaluationsmodell für iteratives 
Tracking und Analyse der NIS2-Transformation 

SEXTANT ist ein Reifegradmodell mit Erhebungsinstrument, welches auf Basis des 
Reifegradmodells für den BSI IT-Grundschutz [BS24a] und dem NIS2-Umsetzungs-
rechtsakt [Eu24] entwickelt wurde. Der BSI IT-Grundschutz ist im vorliegenden Fall das 
empfohlene Rahmenwerk, sodass das amerikanische CSF [Na24] nicht weiter berück-
sichtigt wurde. 

Implementierung Es wurde zunächst ein Fragebogen mit festen Antwortoptionen 
entwickelt. Grundsätzlich wurden die abgefragten Aspekte dem NIS2-Umsetzungs-
rechtsakt [Eu24] entnommen und dann in den einzelnen Teilbereichen mit Standards des 
BSI und verwandten Anwendungsfeldern verglichen. Der NIS2-Umsetzungsrechtsakt ist 
in mehrere Teilbereiche mit vorgeschriebenen Maßnahmen für IKT-Dienstleister aufge-
teilt, die auch für alle anderen von der NIS2-betroffenen Einrichtungen eine hilfreiche 
Richtlinie für die Umsetzung bieten. Für die Erhebung wurden entsprechend die 
Teilbereiche Informationssicherheitsmanagementsystem (ISMS), IT-Notfallmanagement 
(BCM) und Schulungen auf organisationaler Ebene ausgewählt. Ergänzt um eine Frage 
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zum generellen NIS2-Bewusstsein, um herauszufinden, inwiefern die neuen Anforderun-
gen der NIS2 in den einzelnen Einrichtungen angekommen sind. 

Für den Bereich ISMS wurden die abgefragten Bereiche mit dem Leitfaden für eine BSI 
IS-Kurzrevision [BS21] angepasst, während der Bereich BCM aus dem BCM-Praktiker-
Curriculum [BS24a] stammt. Der Bereich Schulung wurde außerdem an das Awareness 
Program Maturity Model (APMM) von Majewski [Ma22] angelehnt. Hier werden 
Durchführungszyklus, Teilnahmequoten und Art der Evaluation sowie Wissensüberprü-
fung erhoben. In Tabelle 1 sind die BSI-Reifegradstufen, die als Grundlage für die Ant-
wortoptionen herangezogen wurden, abgebildet. 

Aus diesem Fragebogen kann ein Bericht zur erreichten Reifegradstufe mit allgemeinen 
und organisationsspezifischen Handlungsempfehlungen generiert werden, der den unter-
suchten Behörden Ansatzpunkte für die weitere Umsetzung liefert. Eine visuelle Auf-
bereitung des Reifegrads ermöglicht den Vergleich mit dem landesweiten Durchschnitt 
(vgl. Abb. 3).  

Stufe Reifegrad 
0 Es wurden keine Maßnahmen ergriffen. 
1 Es gibt Planungen, aber noch keine Umsetzung. 
2 Teilweise Umsetzung und Dokumentation. 
3 Vollständige Umsetzung und Dokumentation. 
4 Vollständige Umsetzung und Dokumentation mit regelmäßiger Überprüfung. 

Tabelle 1: Reifegradstufen gemäß BSI [BS24b] 

Die Handlungsempfehlungen wurden von zertifizierten BSI IT-Grundschutz und 
Didaktikexpert:innen für jeden Reifegrad erarbeitet. 

 
Abb. 3: Beispielhafte Visualisierung des Reifegrads 
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Eine quartalsweise Durchführung der Erhebung zielt darauf ab, sowohl den Fortschritt 
innerhalb einzelner Behörden als auch den Vergleich mit dem landesweiten Durchschnitt 
abzubilden. Aufgrund der spezifischen Vertraulichkeitsanforderungen, Strukturen und 
Kommunikationswege von Behörden, insbesondere in der Landesverwaltung, basiert die 
Datenerhebung primär auf Selbstauskünften. Um Verzerrungen durch bewusste oder 
unbewusste Über- bzw. Untertreibungen zu minimieren, ist die Schaffung eines 
vertraulichen und vertrauensvollen Erhebungsumfelds sowie eine klare Verknüpfung mit 
langfristigen, auch politisch gesteuerten, Zielsetzungen essenziell. 

Pilotierung und Evaluation In einer ersten Iteration in Q4/2024 bis Q1/2025 wurde der 
Fragebogen an die Informationssicherheitsbeauftragten der aktuell 15 von der NIS2-
betroffenen Behörden verteilt und in Einzelterminen in semistrukturierten Interviews 
durchgesprochen, um festzustellen, ob die Fragestellungen sowie Sinn und Zweck der 
Abfrage verständlich sind und welche Verbesserungsvorschläge es gibt. 

In den Evaluationsgesprächen wurde bei mindestens zwei Dritteln der befragten Behör-
den angemerkt, dass gerade bei neueren Mitarbeitenden im Bereich der Informations-
sicherheit durchaus Kompetenzen fehlen, um die jeweiligen Bereiche einschätzen zu 
können, und es unklar ist, was die eigenen Aufgaben und benötigten Fähigkeiten sind. 
Dies hat gezeigt, dass es nicht ausreicht, die organisationale Reife zu erheben, sondern 
ebenfalls die personelle Ebene betrachtet werden muss, um eine erfolgreiche Umsetzung 
der NIS2 zu gewährleisten, weshalb in einer weiteren Iteration die Entwicklung von 
KOMPASS begonnen wurde. Dieses soll insbesondere die individuelle Reife adressieren 
und somit als komplementäre Erweiterung zu SEXTANT fungieren. 

Bei einem Drittel der befragten Behörden wurden die vorgegebenen Antwortmöglich-
keiten auf Basis der sechs Reifegrade kritisiert, da so im Fragebogen keine Möglichkeit 
bestand, anzugeben, ob ein Bereich zentral umgesetzt wird, falls die befragte Behörde 
deshalb keine Aussage treffen kann. Dies wird in der nächsten Iteration insbesondere bei 
operativ-technischen Aspekten und dem Bereich Schulungsorganisation angepasst. 
Durch die Entwicklung des individuellen Erhebungsinstruments KOMPASS kann 
außerdem der Bereich NIS2-Bewusstsein verschoben werden. In der initialen Version 
konnten darüber hinaus die Anforderungen vom RUN des BSI [BS25] noch nicht 
berücksichtigt werden, da dieses erst nach dem Start der ersten Iteration vom BSI 
veröffentlicht wurde und in jeder Iteration ein einheitlicher Fragebogen für alle 
Betroffenen genutzt werden soll, um vergleichbare Ergebnisse zu erhalten. Dieses wird 
in der nächsten Version von SEXTANT ebenfalls mit einbezogen, um die Fragen den 
aktuellen politischen und regulatorischen Anforderungen gemäß zu schärfen. 
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4 KOMPASS: Kompetenzorientiertes Maturity Modell für Public 
Administration in fünf Stufen 

Dieser Abschnitt stellt das erste Grobkonzept von KOMPASS vor, einem kompetenz-
orientierten Reifegradmodell für die öffentliche Verwaltung, das in fünf Stufen die 
erforderlichen Kompetenzen der Entscheidungstragenden für eine erfolgreiche NIS2-
Umsetzung in einer Landesverwaltung abbilden soll. 

Implementierung Ziel ist es, Schulungs- und Unterstützungsangebote gezielt zu 
entwickeln und operative Maßnahmen priorisiert zu fördern. Statt einer eindimensiona-
len Überprüfung entlang empfohlener Standards, wie dem BSI-Grundschutz, fokussiert 
das Modell spezifische Teilbereiche. Dabei wird untersucht, inwieweit sowohl die in-
dividuelle Kompetenz – von theoretischem Wissen bis zur praktischen Anwendung 
(angelehnt an Krathwohl; Anderson [KA01]) – als auch die Funktion als Multiplikatoren 
innerhalb und zwischen Organisationen ausgeprägt ist (vgl. Abb. 4). 

 
Abb. 4: KOMPASS-Treppe 

Insbesondere in der öffentlichen Verwaltung mit regulierten Ressourcen in Bezug auf 
Personal und Schulungen ist es wichtig, den Bereich Kooperation und Wissensaustausch 
ebenso zu fördern, wie den individuellen Wissenserwerb. Die niedrigere Stufe in einer 
der beiden Dimensionen bestimmt dabei den Gesamtreifegrad im jeweiligen Bereich, um 
eine partizipative und kooperative Kultur der Informationssicherheit zu fördern. Dabei 
ist es unabhängig davon, ob die Personen in der Leitungsebene oder im operativen 
Bereich beschäftigt sind. Der in Abschnitt 1.2 vorgestellte Kompetenzrahmen bildet 
dabei die Grundlage. Neben dem theoretischen Wissen sollen deshalb auch die entspre-
chenden Kompetenzen im Bereich der Kommunikation, Eigeninitiative und Teamfähig-
keit erhoben werden [Fi23]. Im Bereich der fachlichen Kompetenzen werden auch die 
Anforderungen aus der NIS2 in den Bereichen Informationssicherheits- und IT-Notfall-
Management im Rahmen des DigComp-Frameworks [VKP22] erfasst. Dazu gehören 
u.a. Prozessidentifikation und -dokumentation, Risikoerkennung und -bewertung, Verfas-
sen und Kommunizieren von Richtlinien. [Eu22a; Eu24; Ra22] 
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Um die Verständlichkeit und Praxistauglichkeit des Modells für Mitarbeitende im 
öffentlichen Dienst zu erhöhen, wurden die Bezeichnungen der einzelnen Stufen in der 
Kompetenzdimension alltagsnah umformuliert. Dadurch wird eine Anwendung des 
Modells auch ohne Kenntnisse didaktischer Konzepte ermöglicht. Tabelle 2 zeigt die 
Zuordnung der neuen Bezeichnungen zu den kognitiven Prozessdimensionen nach 
Krathwohl; Anderson [KA01] mit einer kurzen Herleitung. Der KOMPASS-Ansatz 
adaptiert Mettlers Erkenntnisse über die ‚Knowing-Doing-Gap‘, indem er Kompetenz-
entwicklungen nicht nur als statische Wissensverfügbarkeit, sondern als abgestufte 
Anwendungspraxis modelliert (Stufe 1: Einstieg – Stufe 5: Multiplikator). Deshalb 
werden die Wissensdimensionen nicht aus der Taxonomie [KA01] übernommen, sondern 
die Reife als Multiplikator im Wissenstransfer betrachtet. Die jeweiligen Stufen der 
Multiplikator-Dimension sind eine Eigenentwicklung und müssen in der Pilotierung auf 
ihre Wirksamkeit und Gültigkeit überprüft werden. Die Idee ist, dass von der individu-
ellen punktuellen und systematischen Auseinandersetzung eine Dokumentation der eige-
nen Erfahrungen und schließlich eine Weitergabe und Vermittlung an andere erfolgen 
sollte, um den Wissenstransfer in einer Organisation zu fördern. 

Stufe Kompetenz Reifegrad 
5 Weiterentwicklung Erschaffen: Vorhandene Standards, wie z.B. der BSI IT-

Grundschutz, sollen nicht nur angewendet, sondern für den 
jeweiligen Bedarf angepasst, weiter- oder neu entwickelt werden. 

4 Erfahrung Analysieren und Evaluieren: Erfahrung ist der kontinuierliche 
Prozess der Analyse und Evaluation, um z.B. im Bereich 
Sicherheit auf einem aktuellen Stand zu bleiben. 

3 Praxis Anwenden: Das theoretische Wissen wird durch Anwenden von 
Fähigkeiten und Fertigkeiten in die Praxis umgesetzt. 

2 Theorie Verstehen: Durch das Verstehen von Konzepten und 
Zusammenhängen werden Theoretische Grundlagen angeeignet. 

1 Bewusstsein Erinnern: Als erste Stufe ist es wichtig sich der Sicherheit 
bewusst zu sein und sich immer wieder daran zu erinnern. 

0 Einstieg Keine Auseinandersetzung. 

Tabelle 2: KOMPASS: Kompetenz basierend auf Krathwohl; Anderson [KA01] 

In der aktuell laufenden Iteration des gestaltungsorientierten Vorgehens sollen zunächst 
für jede Dimension und Stufe konkrete Lernziele [KA01] definiert werden, die den 
angestrebten Kompetenzaufbau widerspiegeln. Ein darauf abgestimmtes Erhebungs-
instrument, bestehend aus Selbsteinschätzungen mit qualitativen und quantitativen 
Elementen, soll die Bewertung des eigenen Kompetenzniveaus ermöglichen und die 
kontinuierliche Weiterentwicklung unterstützen – nicht nur im Sinne eines Status-
berichts, sondern als lernförderndes Steuerungsinstrument. Auch hier sollen bei der 
Auswertung allgemeine und individuelle Handlungsempfehlungen mitgegeben werden. 

Pilotierung und Evaluation Das Modell und sein Erhebungsinstrument sollen bis 
Q3/2025 so weit entwickelt worden sein, dass eine erste Anwendung und Evaluation im 
Rahmen einer Pilotierung mit ausgewählten Organisationseinheiten, ergänzt durch 
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Workshops und Experteninterviews, innerhalb der untersuchten Landesverwaltung 
durchgeführt werden können. 

5 Fazit 

Informations- und Cybersicherheit ist ein dynamisches Feld, das kontinuierliche 
Anpassungen erfordert. Mit den hier vorgestellten Modellen – SEXTANT und dem 
darauf aufbauenden KOMPASS – soll mittelfristig ein Instrument geschaffen werden, die 
NIS2-Umsetzung nachhaltig zu unterstützen und zu dokumentieren. Die zusammen-
geführten Ergebnisse der eng verzahnten Modelle ermöglichen eine systematische 
Bewertung der NIS2-Reife, wobei beide Modelle regelmäßig zu überprüfen und anzu-
passen sind. 

Bislang steht nur eine begrenzte Anzahl empirischer Studien zur Verfügung, die sich mit 
der praktischen Umsetzung der NIS2-Richtlinie und dem Aufbau entsprechender 
Sicherheitskompetenzen in Organisationen befassen. Dies ist nicht zuletzt auf die 
Aktualität des Regelwerks und die teilweise noch ausstehende nationale Umsetzung 
zurückzuführen. Außerdem handelt es sich um ein hoch volatiles Forschungsfeld, in dem 
nachhaltige und praxisrelevante Erkenntnisse nur in enger Zusammenarbeit mit betroffe-
nen Organisationen gewonnen werden können. Die geringe Studienlage wird dadurch 
verstärkt, dass praktische Forschung häufig durch eingeschränkten Zugang zu sensiblen 
Informationen, begrenzte Erhebungsmöglichkeiten und organisationsspezifische Rah-
menbedingungen erschwert wird. 

Dieser Beitrag hat Reifegradmodelle in der Informations- und Cybersicherheit, 
insbesondere als Teil der NIS2-Umsetzung in der öffentlichen Verwaltung, betrachtet 
und die erste iterative Entwicklungsphase von dem strategisch-taktischen Reifegrad-
modell SEXTANT vorgestellt und den Beginn der zweiten Iteration mit den vorge-
sehenen Anpassungen an SEXTANT und dem Beginn der Entwicklung des taktisch-
operativen, auf individuelle Aspekte zugeschnittenen KOMPASS-Modell behandelt. Als 
nächster Schritt wird die zweite Iteration fortgeführt. Eine Verteilung von SEXTANT 2.0 
an weitere interessierte Landesverwaltungen mit entsprechender Dokumentation und 
Auswertungswerkzeugen ist ebenfalls angedacht. Darüber hinaus ist die Entwicklung 
eines Schulungskonzepts auf Grundlage der KOMPASS-Ergebnisse geplant. Dieses soll 
gemeinsam mit den strategisch taktischen Empfehlungen aus SEXTANT in der Landes-
verwaltung implementiert werden. 
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Evaluation of as well as a Software for 
a Scoring Model for Public Administration  
Process Prioritization in Germany  

Tim Pidun 1, Dirk Müller2,Eric Freudenberg3 

Abstract. We apply the IS Success Model to the domain of public administration in Germany to 
formulate an alternative approach as well as a matching scoring model to overcome the prevailing 
political prioritization of public service processes. The proposed score that had been developed and 
explained already in previous work, is evaluated in six case settings in this contribution, featuring 
four administrative levels, using three different methods and two views on implementation. More-
over, an appropriate application software to calculate the score is proposed and the results of the 
evaluation in the context of usability is discussed. Finally, potential developments as well as future 
research suggestions frame the paper. 

Keywords: eGovernment, Digitalization, Public Service, Administration, Informatics, Score 

1 Introduction 

Digitalization is one of the major worldwide technological trends in the 21st century 
(e.g. [Ha22]). Also Germany as the economically leading country in the European Union 
[In23] is following this approach. The pace of this transformation, however, is signifi-
cantly falling behind several other EU countries [Eu22]. This is especially true in the 
domain of public administration [Fu22]. Reasons could be complex decision processes 
due a historically motivated well-balanced administrative structure [Pa49], a lack of IT 
professionals [Mc23] and the German Angst of (technological) change, especially in the 
political level [Ne23]. Though, there are some central legislative initiatives in order to 
accelerate the digitalization in public administration in Germany, the most prominent 
being the “Onlinezugangsgesetz” (OZG, Act for the Improvement of Online Access to 
Public Services, [Bu17]) and its subsequent legislative amendments [Bu23], originally 
supposed to be fully implemented by the end of 2022. All in all, the Federal Ministry of 
the Interior and Community (Bundesministerium des Inneren und für Heimat, BMI) as 
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OZG process responsible counts 1780 administrative services in Germany that potential-
ly can be digitized, both facing the citizen and featuring internal administrative processes 
[Bu23]. The OZG refers only to service processes that directly affect the citizen and 
hence, 575 “OZG-Processes” were defined. They are distributed among the federal, the 
state and the municipal level in Germany. Every OZG Process is organized and imple-
mented by one leading federal ministry and as for the rest of the (internal) processes, the 
“Einer für Alle” principle (EfA, One for all) is recommended, which means that a public 
service process that has been set up already must also be re-used and not be set up again 
in different formats or instances in the different administrative levels. The original dis-
tinction of OZG process priorities was aligned exclusively to the citizen‟s demand of the 
services – demand by the citizens in real life, via the central service phone line and out 
of the European regulation and guideline “Single Digital Gateway” [SH18, S. 15], which 
meant that every service process was considered to be as “digital-to-be” important as the 
others, thus lacking a common sense on proper prioritization, because back then and still 
today (and despite the review of the OZG that is ongoing at the moment in Germany), 
the multitude of OZG-services is prioritized only by political will. In September 2023, 
the federal government in Germany proposed to prioritize fifteen so-called “Focus”-
Services [Bu23]; every state was entitled to fully digitalize one OZG Process for direct 
re-use by the other states and players. Previously in 2022 and in the light of the then 
coming deadline, thirteen so-called “Booster”-OZG-Processes were defined and priori-
tized but unfortunately not implemented in it's entirety. In the domain of Business and 
Administrative informatics, it is very common to consider service processes as well as 
their technical implementation as Information Systems (IS) in the meaning of a soci-
otechnical system that is built to automate tasks [GRB04]. Thus, we used the common IS 
Success Model [DM92] to describe Success Drivers and hence an approach for prioriti-
zation in the domain of public service in Germany [PM23], originally focused to the 
citizen-centered OZG processes. In the following, we will briefly explain this approach 
and a proposal for a formula to calculate a score quantifying the priority of the respective 
process in Chapter 2, evaluate it with six different examples as well with the introduction 
of a software for score calculation in Chapter 3 and discuss results, extensions and future 
research in Chapter 4. 

2 Approach 

2.1 Political, administrative and user background 

As mentioned before, all prioritizations of public services were mainly driven by politi-
cal will, hence we retain this approach in the proposed scoring model with an “political” 
operator of importance, ranging from 0 to 2 as highest importance. Moreover, the 
amount of cases drove the importance of processes in the past, hence we also address the 
amount of annual cases as additional operator in logarithmic scale. From the political 
perspective, there is also no distinction into a higher importance to implement real digi-
talization than to put a simplistic digitization of public service processes in place. Ac-
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cording to Bogumil et al. [Jö22], there are three different levels of process execution  in 
public service: First, the mere electronification of analog documents and processes in a 
digital form (e.g. the offer of a web form or a PDF), second the digitalization of service 
structures and processes to implement a fully digital communication (e.g. the application 
for and decision of a service) and third a transformation of authorities by adaption of 
staff and qualification structures as well as full institutional cultural change (but as the 
transformative change level cannot be addressed mainly by an information systems ap-
proach, it will not be considered further).  

Though, the goal of digitalization (in the context of the industry roughly comparable to 
an automated process without basic action of a person) is favorable in our view and 
hence of higher priority because it fits the “Once Only” approach, coming from another 
legal requirement in Germany, the “Registermodernisierungsgesetz” (RegMoG, Law 
introducing and using an identification number in public administration and amending 
other laws, [Bu21]). The RegMoG demands to re-use datasets of citizens instead of keep-
ing multiple copies for different purposes, which would be the case if every public ser-
vice process requires to fill in the same personal data into its own PDF. Hence, we as-
sume a certain sustainability if the process contributes to the “Once Only” or the “One 
for all” principle. Moreover, we prefer the full digitalization as favorable “automation” 
of processes, comparable to the process flow featuring very few contact points to admin-
istrative officers or their personal work (cf. Chapter 3). If the process still is mainly cov-
ered by personal work of administrative officers, we assume the level of simplistic elec-
tronification. 

If the service process is coming from the citizen-centered OZG process set, a more de-
tailed “maturity level for OZG service processes” from 0 to 4 can be applied, but we 
propose to evaluate every service process according to its “customer” centricity (in this 
case: other internal users of the service) if applicable. The importance of the process rises 
with its shift of maturity levels, hence a process that shifts an analog process to full-
service automated communication with the citizen (Level 3) is of higher priority than a 
process that features the provision of a web page with information (Level 1). These 
thoughts also point to the need to consider two different levels of technology acceptance 
in public service: The organizational and the individual level (see also [WCM07]), repre-
senting the professional users in administration as well as the citizen users. Hence, we 
claim to consider to expand the set of affected users: the professional user in public ad-
ministration on the one hand (aka key users, public employees or officer) whose day-to-
day tasks are about to be automated (and who are traditionally are the only user group in 
information systems‟ design) and the citizen user that occasionally uses information 
systems to interact with the public administration. In this context, the professional users 
in administration need appropriate application systems and infrastructural Hard- and 
Software (technical systems), the citizen user needs appropriate and accessible infra-
structure, e.g. their own mobile devices with access to the publicly available application 
systems. 
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2.2 Information Systems Success Model and Operationalization 

From April to June 2023, we performed a structured review in multiple databases along 
the search terms (“IS” or “Information Systems”) and (“success” or “evaluation”) and 
(“public” or “administration”) that resulted in seven papers which were containing an 
overview on the most common IS evaluation approaches used in public service. Sum-
ming up, most of the applications of IS evaluations in the public sector use the Infor-
mation Systems Success Model [DM03]; therefore we also suggest to use the ISSM as 
validated theory transporting model. Moreover, in this previous research [PM23] we also 
showed that our assumed selective aspects for Public Administration in Germany actual-
ly are driving the input as well as the output of IS Success (drivers) via generic interme-
diate Success Drivers [PDM13]. We therefor propose the following causal model, the 
original ISSM being outlined in light grey, the selective aspects in black (Fig. 1): 

 

Fig. 1. Causal ISSM model for Public Administration in Germany 

In this model, we use the following definition of the selective aspects:  

Citizen User and Professional User (u) explain whether an IS is designed to only serve 
the citizen user or at the same time the internal professional user. In this case, the impact 
and visibility of the process is much higher and hence the priority should rise. If only 
Professional Users are affected: multiply the values by 1, if also Citizen Users are affect-
ed: multiply by 2. 

Amount of annual cases (e) describe the link between the amount of cases the process 
needs to cover and the higher importance and automation potential of the process. If e is 
below 10: plus 0. Below 100: plus 1 etc. along a logarithmic scale (e= int(lg(cases))). 
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Process participants (p): The more process participants, the more complex the process 
will be and hence the more potential for optimization and automation rises. This also 
covers processes that interact between state and federal level If there are below 5 partici-
pants we suggest to calculate plus 0. below 10: plus 1, below 15 plus 2, below 20 plus 3, 
above 20 plus 4. 

Low level electronification and high-level digitalization (d) points to the problem that if 
the process is just set up to imitate the common analogue process, the effort and success 
are lower than the digitalized, customer-faced process. If only electronification is used, 
we suggest to multiply the value by 1, if a digitalization approach is applied, multiply by 
2. 

Importance or impact (i) is the political adjusting screw that can be used to prioritize 
manually. It should be used in a conscious manner and only a balanced set of processes 
should be of high or critical prioritization We suggest normal process prioritization by 
multiplying the values by 1, high priority processes multiply by 2 and critical processes 
by 3. 

OZG level shift (o) is the delta between the initial OZG (citizen oriented) level of the 
process and its level after implementation. Hence, a value of 0-4 should be added. This 
shift value can also be used if the process stays purely internal without OZG relevant 
citizen contact, e.g. does the digital process feature a shift from paperwork to digital 
document transfer (Shift from 0 to 1) or to from separated digital applications by the 
citizen user to automated processing between authorities (from 1 to 2). Note that in case 
that no level shift can be obtained and so, an OZG improvement cannot be assumed at all 
(which ultimately is the goal of the OZG), o=0 and subsequently, the first factor would 
result in 0 as well, thus negating the impact of the entire process change in principle. 
This depicts the necessity to strive for tangible changes in process digitization, measured 
in OZG levels. In this case or if OZG levels cannot be applied for other reasons, the 
alternative use of d alone can be considered. 

Infrastructural Software, Hardware and Application Systems (t) point to the problem that 
in public service information systems. infrastructural Soft- and Hardware as well as new 
Applications are needed, for both professional and citizen users. Every functional entity 
counts 1, if citizen users are involved: multiply by 2. Integrated Information Systems or 
Devices that cover a multitude of functional entities (e.g. Software suites with more than 
one application or Mobile Phones with more than one sensor) can be considered as one 
functional entity. 

Cost (c) points to the projected (ex ante) or real cost (ex post) only of the digital project 
implementation. Cost and Savings (s) must both be compared from the same perspective 
and including all cost categories such as material, labor etc. and are calculated as amount 
in €. 

Savings (s) are considered as cost that disappears permanently due to the implementa-
tion, as the focus of the prioritization is the (potential) implementation of digital process-

Evaluation of as well as a Software for a Scoring Model for Public Administration
Process Prioritization in Germany 45



 

es, not daily business efficiency. Moreover, It might be a good idea to round the scores to 
at least integer values or to multiples of ten (e.g. 20 instead of 21.2) in order not to pre-
tend a level of accuracy that is not achievable by this simplistic approach.  

Sustainability (y) is given if the project contributes to the “Once Only” or the “One for 
all” principle. In this case, multiply the savings by 2. If cost or savings are not well 
measurable or not directly related to some benefit, the calculation may be limited to the 
consideration of sustainability as only output value. 

We must also mention that if such variations (as well as e.g. rounding conventions or 
estimations) are applied to the scoring model in the individual prioritization project, all 
the processes in comparison have to use the same algorithm in order to be comparable 
and hence, to be sortable.  

Combining the success dimension, their drivers and the selective aspects, we use them as 
operators to form a prioritization approach with the goal is to form an indicator that can 
easily be put into an order to be compared to other processes. Hence, we argue to rise the 
indicator if input complexity rises as well as the ratio between savings and cost; both as 
addition put down to following formula (for further details please refer to [PM23]): 

Prio = Input + Output (1) 

Input = (𝑜 ∙ 𝑖 ∙ 𝑑) + (𝑢 ∙ ((𝑒 + 𝑝) + 𝑡)) (2) 

Output = 𝑠∙𝑦
𝑐

 (3) 

3 Evaluation 

3.1 Methodological Background 

In a first step, we applied the Scoring model to one real and one potential case out of the 
administrative level of the municipalities in June 2023. One case referred to a rather 
urban area with many inhabitants and good infrastructure and the other case to a rather 
rural area with long ways to the central administration, both leading to meaningful re-
sults. As we only briefly mentioned the application and considered the concept as appli-
cable in principle [PM23], this contribution features the full process description as cases 
1 and 2. Moreover, we projected the evaluation in practice in the next step, thus defining 
the frame for cases 3 and 4. We therefor adopted a data and method triangulation ap-
proach in order to generate diverse and individual results that can be considered as proof 
of concept and blueprint in both different administrative levels and applications or set-
tings. Besides this simple application of the concept to two cases, we used the methods 
of Transdisciplinary Workshops and Expert Interviews. 
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A Transdisciplinary Workshop is defined as a workshop featuring both scientists as well 
as external experts that are practically applying the scientific results in their own setting 
of professional knowledge or discipline and according to their unique perspective to the 
scientific problem [DD14, S. 71]. If the external experts are either only object of investi-
gation or audience, they are not part of a Transdisciplinary Workshop. The characterizing 
elements of a TW are consent on the goals and the process of working together, the inte-
gration of individual contributions and obtained results into one common knowledge 
base and the diffusion of the results in an appropriate and usable way. Case 3 was com-
piled in a Transdisciplinary Workshop with 21 participants in November 2023 in Berlin, 
where practitioners from administration, business and science met for workshops in the 
context of eGovernment and Governance/Administrative Informatics. The goal of the 
workshop was to evaluate the applicability and usability of the aforementioned Scoring 
model. The case points to a process on the state level of administration, thus expanding 
the data set to two administrative levels. Some more hints on potential proof of con-
cept/application were given in these workshops and found entry in the descriptions of the 
model in this contribution up to now. 

Third, Expert Interviews use the method of a problem-centered interview to extract 
qualitative data from experts, whereas the definition of an expert ranges from rather 
vague to highly domain-specified descriptions. They demand a continuous reflection on 
the content and methodological approach to the body of investigation, the design and 
analysis of the questions and answers and the validation and modification of the results. 
Hence, the expert interview features an iterative way of exploring and interpreting in-
sights [JR09, S. 35]. By performing a certain number of expert interviews, scientists may 
find common statements and consensual opinions of the interviewed community to some 
extent. In Case 4, we performed an expert interview with a leading responsible person 
for digitalization on the federal level, located at the Federal Ministry of the Interior and 
Community in Germany in December 2023. The case refers to a process that only ad-
dresses the federal level, thus embodying a service for all affected citizens.  

Case 5 refers to a case that features a “greenfield” implementation for an all-new pro-
cess, collected during a TW with 20 participants in August 2024 in Merseburg, Saxony-
Anhalt, Germany. Case 6 is the result of a TW in September 2024 in Berlin with about 
30 participants and features another new perspective for the model implementation: 
There, a consulting company had to re-model a process for a State in Germany. Finally, 
we developed a software prototype from March 2024 to January 2025 that enables users 
of the scoring model to automate the calculation of the score by simply typing in the 
appropriate values as well as to bulk import csv or Excel tables with values.  

3.2 Case 1: Dog license fee for the City of Munich 

In this case, citizens are applying for a dog license via an online registration process on 
the city‟s web site. Using the usual internal process, the application regularly leads to a 
license notification that is being sent to the citizen in paper form. Hence, both citizen and 
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professional users are affected, this u being set to 2. There are more than 40,000 dog 
owners in Munich [Wa22]. About 2/3 of them used online registration in 2022, which 
results in about 26,000 online use cases. Hence, we should set e= int(lg(26,000))=4 for 
this huge amount. As relevant process participants, there is only the citizens of Munich 
and the municipality of Munich, being represented to one officer which is clearly less 
than 5. So, we set p=0. Evidently, d=2 has to be assumed because of a high-level digital-
ization implemented here due to the automation of the process input, coming only with a 
final check from the officer. The digitalization of dog fee processes is of a medium polit-
ical importance, yielding i = 2. The OZG level will be shifted from level 1 to level 3. 
Previously, there was basic electronification with simple PDF documents. It will be level 
3 but not level 4 (fully digital-both-way communication) since conventional postal ser-
vice will still be required in exceptional cases like returning dog fee badges or communi-
cating sensitive personal health data for registering assistance dogs. There is neither new 
hard- nor software required for the infrastructure, browsers supporting PDF are assumed 
being available. Only an app will be newly needed, both on the citizen and professional 
side. This gives a t=(0+0+1)*2 of 2. Hence, we obtain as input a value of 
(2*2*2)+(2*((4+0)+2)))=20. 

As for the output side, cost is estimated to 1,000,000 €, and savings to 600,000 €. But 
due to the reusable contributions for input management and for electronic files (“E-
Akte”) [Wa22], sustainability is clearly given, yielding an effective doubling in savings. 
Hence, there is a usable output of (600,000*2)/1,000,000=1.2. 

The sum of input and output results in a score of 20+1.2≈21 for the dog license fee pro-
cess in Munich. 

3.3 Case 2: Car registration in the Uckermark district 

In this case, we projected the potential digitalization of the registration process for cars 
in the rural Uckermark district, because in this largest region in Germany, citizens could 
better be supported by offering an online process in comparison to traveling to the cen-
tral district administration in person. Both citizen and professional user are affected, 
hence u is set to 2. We estimated the number of annual car registrations in the Ucker-
mark region to 8,000 based on 40,000 cars for the 120,000 inhabitants and an estimated 
change of ownership of a car every five years. So, an e=int(lg(8,000))=3 should be cho-
sen. There are many participants on all levels of administration in the process of car reg-
istration, from the processing district officers, payment and production stakeholders to 
the license holder registration at the Federal Motor Transport Authority that holds a cen-
tral database for severe traffic violations. We estimate this number to be 10 to 14, yield-
ing the parameter p=2.  The management of cars is considered critical in the political 
context of prioritization, so, the impact variable i is 3. In this case, we project a high-
level digitalization with full process automation, hence d=2. The OZG level will be shift-
ed from level 1 to level 3 because physical output is necessary and cannot be avoided. 
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This gives o=2. We need new hardware, software and apps on the citizen and the profes-
sional side. Hence, t=(1+1+1)* 2 = 6. As input, we obtain (2*3*2) +(2*((3+2)+6)))=34.  

The output in this case is estimated with costs of 2,000,000 € due to necessary hard- and 
software investment, the savings could reach 1,000,000 €. Based on the fact that an elec-
tronic ID card is obligatory for this process on the citizen side, sustainability is clearly 
given. Hence, we obtain an output of (1,000,000*2)/2,000,000=1. 

Finally, the score as the sum of input and output is 34+1=35 for the Uckermark car regis-
tration. 

3.4 Case 3: Issuing “Authorisations to examine Minors” in North Rhine-
Westphalia 

In Germany, the “Jugendarbeitsschutzgesetz” (Youth Labor Protection Law) requires 
that a minor has to be explicitly examined by a doctor to state his/her fitness to work, the 
cost for the examination being borne by the minor‟s state of residence. This Authorisa-
tion to examine Minors (“Untersuchungsberechtigungsschein”, UBS) states that the enti-
tled person has the right to visit a doctor in this context and this doctor may bill the fed-
eral state for his service. Prior to the digitalization of the process, the minor applied in 
person for an UBS at his/her local municipality. After authentication with his/her ID 
document, the license was granted in paper form. The doctor filled in the license and 
billed the state. This process has been digitalized by the state of North Rhine-Westphalia 
as one of the OZG Focus Processes (every state had to implement one process for the 
rest of Germany). The amount of annual cases was well described with 30,000, thus 
e=int(lg(30,000))=4. The process stakeholders were the Federal Administration (the pro-
cess being presented at the federal administration processes portal), the affected state and 
municipality as well as the applying person. After a review of the process documentation 
in the workshop, two additional participants were identified (>5): the doctor and the 
health billing company, thus resulting in p=1. The consideration of both professional as 
well as citizen users lead to u=2. As the basic design of the OZG Focus processes had to 
be fully automated, we set d=2. The OZG was lifted from level 0 to 4 (o=4) because as a 
result, only a unique UBS-ID is generated in a newly implemented database and no 
physical information carriers are needed. The Application issues an UBS-ID to the mi-
nor, the doctor checks the UBS-ID in the database, approves the examination of the con-
nected person via updating the UBS-ID Status and bills the state of North Rhine-
Westphalia via the billing company - finally the state checks the approval of the UBS-ID 
and releases the payment. The UBS-ID is set to be no longer valid. No new hardware is 
needed, only a new database and web application for the user side was generated, more-
over a central identification component was used (t=3). The priority was assumed to be 
medium as previously generated technical components could be used and the implemen-
tation was rather easy (i=2). Summing up, the input score is (4*2*2) 
+(2*((4+1)+3)))=32.  
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The process implementation results in estimated savings of about 780,000 € with an in-
vest of about 300,000 €. Thus, the Output score ((750000*2)/300000) is 5.   

Finally, the score as the sum of input and output is 32+5=37 for the process. Though it 
was implemented for only one state, it could and should be used by all states as federal 
process due to the EfA requirement. 

3.5 Case 4: Central federal “Application for an admission to an integration 
course” 

Under certain circumstances, immigrants to and foreigners in Germany are entitled to 
attend an integration course that features language lessons as well as knowledge about 
culture and the political system. The Application has to be posed at the Federal Office for 
Migration and Refugees (“Bundesamt für Migration und Flüchtlinge”, BAMF). Up to 
now, the application was available as paper-based or PDF Document at the BAMF offic-
es and web pages as well as other sources, and had to be handed in/send to the local 
BAMF office according to the immigrant‟s state of residence in Germany. Hundreds of 
thousands of applications are reaching the BAMF every year, thus setting e=5 (<1M). 
During the revision of this process, the application was centralized into the federal ad-
ministration portal that is hosted by the Federal Ministry of the Interior and Community. 
Avoiding a PDF form, the user keys in all relevant data of the application into one single 
web form directly, thus setting t=1 and o=1 as the Level shifts from 1 to 2 (featuring a 
digital application). After submission, this dataset is sent to a central BAMF entry point 
where the application is reviewed and queued in to the regular, but subsequent internal 
process of admission and scheduling (which is not part of the process of application in 
this case), thus restricting p to 1 because only the BAMF is process participant as it was 
before and d=1 because the process input is processed manually, not automatically. y is 
set to 1 as the submitted data is not being used elsewhere. u is 2 because both profes-
sional and citizen users are affected of the process. i remains 1 as the process was not of 
high political priority. All in all, Input scores (1*1*1) +((2*((5+1)+1)))=15.  

The relation of cost and savings of the process are not exactly quantifiable (technical cost 
of implementation was roughly in the five figure range), but they also of minor im-
portance because the first and foremost focus of the process is the citizen user; efficiency 
gains are mostly on the side of the applicant and irrelevant to the subsequent administra-
tion process that basically stays the same. This process is unique and not re-usable, thus 
not promoting sustainability. Hence, there is no more output score to add to the final 
score of this entirely federal process, therefor it is set to 15. 

3.6 Case 5: “Accomodation tax” for the City of Halle/Saale 

In Germany, there has been observed a significant underfunding of municipalities for 
many years. Hence, they have become quite creative in terms of finding new sources for 
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filling financial gaps. A very popular approach is the introduction of accommodation 
taxes for hotel guests. In order to facilitate a smooth, modern and not too expensive pro-
cess, the digitalization of this taxation had to be be performed via a web site to be filled 
in with data by the accommodation facilities of the city of Halle/Saale.  

Clearly, both professional and citizen users are affected, the hoteliers and the hotel 
guests, yielding a value of u=2. From official statistics, we find about 30,000 annual 
applicable cases. So, we obtain e=4 (<100k). Another factor of complexity is the number 
of process participants. It is estimated to amount at least 15, but less than 20, hence we 
set p=3. The choice of d=2 is appropriate since the web site should serve as an all-in-one 
solution without any discontinuity of media. Next, the process is intended to support 
taxation which is crucial for the public sector. This can be represented by an i=2. The 
OZG level will be significantly raised (there has never been a process before) with o=3. 
The project clearly needs a web server, new software and new applications, but only for 
the professional users, not for the citizen users. Hence, we set t=3. This gives an input 
score of 32 by calculating (3*2*2)+((2*((4+3)+3))), with all seven input parameters 
being estimated mutually by the case giver and the research team during the TW. 

On the process output side, costs of about 25,000 € were calculated with estimated sav-
ings of about 50,000 €. Unfortunately, no sustainability approach was applied, so y=1. 
The output score is 2 ((50,000*1)/25,000). Finally, we obtain the process prioritization 
score of 34 for the accommodation tax process. 

3.7 Case 6: Financial help for after-school Childcare in North Rhine-Westphalia 

All-day care for pupils is getting more and more popular in Germany. It facilitates better 
professional career chances for families. But for poorer families, it can be quite challeng-
ing to pay for afternoon care additional fees. Hence, the federal state North Rhine-
Westphalia (NRW) wants to support such families financially. This citizen support pro-
cess shall be digitalized centrally, but according to the individual statutory law of the 
communities. In this case, a consulting company was in charge of the process implemen-
tation, thus also shifting the perspective from the „internal‟ administration view to the 
„external‟ view of a supplier that serves an administrative customer.  

Again, this is a process with citizen users involved and, thus, u=2. It is estimated to have 
1,000 cases per year, thus scoring e=3. Involved parties are the citizen itself, the clerk 
and the payout point; p=3 is the resulting value. There are new hardware, software and 
applications required only on the professional user side (in this case, it is remarkable that 
many re-usable or integrated information systems were implemented in this process, 
namely the central authentication component of the German federal government (Bun-
dID) and a state-of-the-art service platform of the consulting company), and thus t=3 is 
obtained from this consideration. The OZG level shift o remained at 0 (and therefor, will 
be omitted) because the data that had to be put in the system remains the same to the 
citizen, but will be processed in different internal information systems. In fact, instead of 
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just providing PDF files of the paper forms, a more advanced data processing is the goal, 
so d=2. Hence, the main goal of the process rework was to gain efficiency through 
throughput speed and the use of central standardized components. As there was no direct 
choice of importance from the project state of the consulting company, we leave i=1. In 
summary, we score an input value of 20 by calculating 2 +((2*((3+3)+3))). As cost and 
savings figures were not disclosed by the consultant company, the output side of the 
score remains empty. In total, the final score remains at 20. 

3.8 Software prototype 

The software (working title “PAPP” as for “Public Administration Process Priorization”) 
was developed using C# in MS Visual Studio 2022 in a MS Windows 10 ecosystem, 
using .Net Framework v4.7.2, Windows Forms as GUI and as SourceCodeControl 
(SCC) Tortoise SVN. We developed the application according to the rules of Extreme 
Programming [Be12]. This approach prefers the direct and immediate solution of the 
programming task to formal procedures of developing software. The target application is 
also designed to run on Windows 10 machines as a standalone application. 

The actual working language is German, as the Application to date is mainly designed to 
be used in Germany. Figures 2 and 3 depict the level of development so far; Figure 2 
shows the main input page and Fig. 3 the import and results page. To import Excel and 
Access datasets, we used the MS Excel COM interface (MS Excel 16.0 Object Library 
v2.8) and MS Access OLDBC Jet Driver 4.0 & ACE 12.0. 

 

Fig. 2. PAPP Software prototype input page  

 

Fig. 3. PAPP Software prototype results page  
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The software is running without critical problem by the date of this contribution, hence, 
in the next round of evaluation, we are seeking for public service beta testers that test 
and challenge the software usability and usefulness. Moreover, we seek for professional 
review rounds in further transdisciplinary workshops. 

4 Results, Discussion and Outlook 

In the first place, we can conclude that the scoring model is consistently applicable in 
various applications and within the entire range of public administration levels in Ger-
many: federal, state, district and municipal, thus demonstrating the usability of the ap-
proach to some extent. We used a multi-method approach and collected views of both 
internal administrative stakeholders as well as commercial consulting firms serving ad-
ministration from the outside. Experts and workshop participants stated their satisfaction 
with the proposed model in principle during quick spotlight feedback sessions. They 
discussed adaptions as well as potential applications, thus considering this tool as valua-
ble and with a certain intention to use. It expands the knowledge on public service pro-
cess digitalization, its drivers and emphases from the political priority, which was the 
main leading indicator and the OZG maturity level, which was the main lagging indica-
tor of digitalization success in the past into a multitude of aspects that describe different 
supportive views of prioritization, both from the input as well as from the output side. 
Though, the application in the four levels during the different evaluative approaches 
reveal a certain distinction between necessary and more or less optional viewpoints. 

We consider to apply the model in some given practical settings in the federal states of 
Brandenburg, Saxony and Thuringia in Germany in the context of a longer-running case 
study, thus actually prioritizing a set of processes in one administrative level. Moreover, 
a comparative study of publicly available EfA-Processes (central service processes that 
can be used by other states or municipalities, cf. Chapter 1) vs. actually given processes 
and implementations in the various states could offer additional insights on applicability 
of success drivers and operators in different settings.  

According to the demand that we had experienced during the transdisciplinary work-
shops and interviews, we decided to develop the Software described in Chapter 3.8. Alt-
hough we are aware that the prioritization approach features a rather straightforward 
artefact with the proposed formula that is not very complicated and also not very com-
plicated to put down an algorithm and data processing steps, we released the application 
for two reasons: Not all professional users might be aware of the possibility to calculate 
the score, to sort and document the result and the subsequent measures for the digitaliza-
tion processes themselves or are not able to use appropriate technical support. So, we 
have designed a supportive application that might be easier to use compared to inventing 
a calculation sheet on their own. 
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It might also be thinkable to expand the software into an even easier-to-use OS-
independent Web based application. Secondly, during the follow-up release cycle of the 
software, future features may include explanations during the operator input or appropri-
ate drop-down menus that pre-select and support the user when in doubt, hence to further 
support the professional user in their prioritization task. Future development will be in 
that direction, backed up by the input of research with users and beta-testers during po-
tential workshops and test rounds as well as the case studies in the federal states. 

All in all, we again invite practitioners and scientists to evaluate and challenge the scor-
ing model in order to refine and further develop it together, especially to use it in other 
countries and settings.  
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Mapping the Research Landscape of Public Administration 
Digitalization 

A Conceptual Framework from the National Perspective of Germany 

Gunnar Auth 1, Holger Hünemohr2, Jörg Schmittwilken 3 und Tobias Siebenlist 4  

Abstract: The digital transformation of public administration is a complex and dynamic challenge 
that continues to generate new research questions and practical needs. Despite growing academic 
engagement, the visibility, accessibility, and transferability of research findings to administrative 
practice remain limited. This paper addresses how the research landscape on public sector digitali-
zation in the German context can be systematically captured and structured to support effective 
knowledge transfer. The preliminary study develops a conceptual framework that identifies key 
entities, attributes, and relationships in the research domain. A multimodal methodology combines 
a structured literature review, an online survey, and an analysis of public datasets. First findings 
from work in progress highlight the fragmented nature of the information landscape and the chal-
lenges this poses for the knowledge transfer from research to implementation.  

Keywords: Public Administration Digitalization, Digital Administration, E-Government, Re-
search Information, Research Landscape, Knowledge Transfer 

1 Introduction 

Since at least 2016, it has been repeatedly stated in Germany that e-government and the 
digitalization of public administration face ―no knowledge problem, but an implementa-
tion problem‖5 [hi16], [IN21]. Although this is likely an intentional exaggeration to 
emphasize the challenges of implementation, such a statement may be interpreted to 
mean that the necessary knowledge for successful implementation is already fully avail-
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able and that there is no further need for scientific research. This interpretation should, 
and must, be questioned. 

As a dynamic phenomenon, public sector digitalization is better understood as a moving 
target [Pe03], in which external conditions and internal influencing factors are constantly 
evolving. These factors include, for instance, technological progress, legislation and 
regulatory changes, novel approaches to work organization and management (such as 
New Work or agile methods), as well as changing expectations from various stakehold-
ers. These ongoing developments continuously generate new problems and questions that 
require scientific investigation and can only be adequately addressed through research-
based insights. The need for robust knowledge is also evidenced, for example, by a lit-
erature recommendation on the digitalization of public administration compiled by the 
Library of the German Bundestag. This recommendation highlights selected academic 
publications on topics ―currently being discussed in the Bundestag, that are politically 
relevant, or are receiving media attention‖ from the years 2022 to 2024 [Bi24]. 

Multiple disciplines contribute to knowledge generation in public sector digitalization. 
These include public administration, political science, law, social sciences, economics, 
and computer science – with particular emphasis on administrative, legal, and business 
informatics. Due to this diversity of disciplines, it is difficult to generate a comprehen-
sive picture of existing findings, new results, or ongoing research projects that would 
reflect the current state of research. As a result, research knowledge is often difficult for 
public administration practitioners to find and access, and the potential for knowledge 
transfer between research and practice remains underutilized. 

Therefore, this paper addresses the research question: How can the research landscape 
on public sector digitalization be captured and structured to provide a better foundation 
for effective knowledge transfer? The overarching objective is to accelerate and improve 
the translation of theoretical knowledge into practical solutions and to enable more fo-
cused research on relevant problems. 

To this end, the paper first develops a conceptual framework that analyses, categorizes, 
and describes key concepts, characteristics, and relationships in German public sector 
digitalization research within the broader European context. This framework then serves 
as a conceptual basis for initial analyses of academic literature and the examination of 
empirical data. 

2 Theoretical Background and Related Work 

The research field of public administration digitalization is characterized by a high de-
gree of intra-, inter-, multi-, and transdisciplinarity, which makes clear-cut boundaries 
difficult to define (cf. [Wi20a]). This paper primarily approaches public administration 
digitalization from the perspective of applied computer science, with a particular focus 
on business and administrative informatics [Di19], [HHR07], [Lu21].   
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2.1 Public Administration Digitalization and Digital Administration 

In terms of content, the field focuses on the digital transformation of the public admin-
istration of the Federal Republic of Germany (FRG) in its entirety. Rather than distin-
guishing between federal levels (e.g., national vs. municipal), subdomains such as regu-
latory or service administration, or separating it from other parts of the public sector like 
security agencies (e.g., police and fire departments), public administration digitalization 
is examined here from both a product/outcome perspective and a related process per-
spective. As a point of reference, the German Online Access Act (Onlinezugangsgesetz, 
OZG) is used. Enacted in 2017, it obliges the federal and state governments to ―also 
offer their administrative services electronically via administrative portals.‖ The specific 
services concerned were defined in 2018 through the OZG Implementation Catalogue, 
which is based on the earlier Public Administration Service Catalogue (Leistungskata-
log, LeiKa) [SH18]. This includes cross-border integration of administrative services in 
the European Union (EU), for example, the use of a common maturity model to define 
the level of digitalization, with the highest level signifying end-to-end digitalization and 
once-only submission of user data [Bu25]. This highest maturity level is also the target 
for OZG implementation [Bu25]. 

From a process perspective, public administration must undergo a digital transformation 
to achieve the envisioned state of a fully digital government [Me19], [SS21]. This target 
state is a classic moving target [Pe03], continuously shifting due to the advancement of 
digital technologies and other dynamic drivers of change. The transformation process is 
further complicated by the ongoing acceleration of external developments (e.g., in tech-
nology), which demand increased adaptability and willingness to change on the part of 
public institutions. In terms of organizational capabilities, this necessitates the estab-
lishment and continuous development of strategic, tactical, and operational digitalization 
management concepts (e.g., business process management, service and architecture 
management, agile product development), as well as the enhancement of digital compe-
tencies among public sector employees. Ultimately, a comprehensive cultural shift is 
considered indispensable to achieving the sustainable impact of this far-reaching and 
profound transformation process. 

2.2 E-Government as a Foundation for Public Administration Digitalization 

The field of public administration digitalization has evolved from e-government research, 
but the two are not entirely synonymous. The scope of public administration digitaliza-
tion is more narrowly defined, focusing on service and organizational administration and 
the transformative implications of digital technologies. Whereas early e-government 
focused primarily on the supportive role of information and communication technology 
[LR00], today’s applied concept of digitalization emphasizes the strategic and organiza-
tional implications of digital innovation [Al18]. Alongside the term e-government, the 
term digital government has become widely used with largely synonymous meaning 
[Sc22]. 
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Yildiz [Yi07] has observed a certain vagueness in the definition of e-government and 
criticized the research focus on project outcomes without sufficient attention to the un-
derlying political processes. His suggestions for overcoming these limitations have, 
however, not led to a unified conceptual understanding to date. Instead, the field has seen 
the emergence of closely related concepts such as e-governance [MG03], connected 
government [Sa12], open government [LG22], and smart government [SGF19]. Further 
complicating the definitional clarity is the lack of consistency in the naming of relevant 
academic programs. The content related to public sector digitalization is taught under 
various program titles such as E-Government, Digital Administration, Administrative 
Informatics, Legal Informatics, or Administrative and Business Informatics [De24]. 
Numerous publications exist that attempt to structure and define the research field of e-
government from different perspectives. In 2007, Heeks and Bailur [HB07] observed a 
rapid increase in research output and conducted a content analysis using both theoretical 
and practical categories. They addressed the same boundary issues seen in public sector 
digitalization by focusing on the disciplines of information systems and public manage-
ment. Notably, H. J. Scholl has studied the evolution of digital government for decades 
and, often with co-authors, published numerous studies on the topic, e.g., [Sc22], [Sc20]. 
A major outcome of his work has been the Digital Government Reference Library 
(DGRL), initiated in 2006. This is a thematic collection of peer-reviewed, English-
language academic publications [Sc21], [Sc24], [SD14]. Of interest for the development 
of terminology is the fact that the DGRL was originally founded under the name Elec-
tronic Government Reference Library and only renamed in 2018 [Sc24]. The German 
perspective on e-government research was discussed in 2012 through a symposium initi-
ated by J. von Lucke and H. Krcmar, whose contributions were later published in an 
edited volume [Lu14b]. Of particular relevance to this paper is von Lucke’s study on the 
actors involved in German e-government research, which also addresses its connections 
to other disciplines [Lu14a]. In subsequent years, developments in e-government re-
search have primarily been discussed at events organized by the Informatics in Law and 
Public Administration (RVI) division of the German Informatics Society (GI). To date, 
however, there has been no systematic investigation into the research landscape of public 
sector digitalization. 

3 Methodology 

This study employs a multimodal approach to comprehensively capture and systematical-
ly represent the research landscape of public sector digitalization in German-speaking 
countries. The process is divided into multiple phases that combine both qualitative and 
quantitative methods. The first step involved a preparatory literature review to develop a 
foundational understanding of the subject area and to gain an initial overview of existing 
scholarly work. This preliminary research focused on identifying suitable keywords and 
relevant sources in order to lay the groundwork for a more in-depth literature analysis. 
Both German and English terms were considered, since the international visibility of 
research in the fields of e-government and public sector digitalization often leads to 
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publications in English. In the next phase, a narrative analysis of international literature 
on the structure of the e-government research discipline was conducted. The aim was to 
identify existing research trends, key actors and institutions, and relevant thematic areas. 
Particular attention was paid to literature dealing with public sector digitalization and its 
scientific foundations. With the help of academic publications, web research, and peer 
exchange, relevant data sources were identified to capture the German research land-
scape (see section 5.1). Another key component of the methodology was the implemen-
tation of an online survey conducted between August 11, 2024, and December 15, 2024. 
The survey was promoted by the authors in collaboration with NEGZ (National E-
Government Competence Center) through established email distribution lists and the 
social network LinkedIn. Its purpose was to identify individuals and institutions engaged 
in e-government research and to gain an up-to-date view of the research landscape. A 
total of 58 individuals participated in the survey. Based on the data and insights gath-
ered, a conceptual framework for structuring research on public sector digitalization was 
developed. This framework focuses on enhancing the transfer of knowledge into practice 
and outlines key entities, attributes, and their relationships — including actors, publica-
tion media, and research institutions. The framework was subsequently tested as a foun-
dation for a first iteration of structured literature research in the field of public sector 
digitalization. For database searches, the search string was derived directly from the 
―domain‖ element of the framework, using the terms shown in Listing 1. 

The search was conducted using the databases Web of Science, Scopus, EBSCOhost, and 
Springer Link. The objective of this search was to establish a foundational dataset for 
further (including recurring and comparative) analyses that provide insights into key 
aspects such as research topics, actors, institutions, and developments.  

Administrative Informatics, Administrative Digitalization, 
Digital Administration, E-Government, Public Sector, Digital 
Transformation, Smart Government, Open Government, GovTech, 
Digital Public Services, Electronic Public Administration, 
Digital Government Services, Networked Administration, Digital 
Governance, Intelligent Public Services 

Listing 1 Search Terms for the Literature Review6 

Since, even in German-speaking contexts, peer-reviewed publications are frequently 
written in English due to the visibility and reputation of prominent top journals and con-
ferences, both German and English equivalents were generated for most of the search 
terms. Established technical terms were used in their fixed form without translation. To 
ensure the most comprehensive coverage of relevant literature, the search strategy made 
use of truncations, proximity operators, and systematic term combinations. The database 
queries were designed using the respective syntax rules to produce as broad a set of 
results as possible – incorporating variations in spelling and inflection through truncation 
techniques. Furthermore, where possible, the search was conducted across the title, ab-

                                                           
6 Translated from German. 
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stract, and keyword fields. The search was limited to the period from 2020 to 2025 and 
geographically focused on the German-speaking region. An overview of the number of 
publications identified through the literature search is provided in Tab 1. 

Our analysis of existing sources, surveys, and literature revealed issues related to the 
visibility and discoverability of research at the data and information level. (see section 
5.3). These issues serve as illustrative examples of the highly heterogeneous nature of the 
information landscape surrounding public sector digitalization, which makes it difficult 
to develop a clear and comprehensive overview. In conclusion, the concept of a Re-
search Information System (RIS) is outlined as a potential solution. Such a system would 
enable the continuous and up-to-date collection and provision of research-related infor-
mation. It is conceived as a kind of Living Literature Review – regularly updated and 
aligned with current developments in the field of public administration digitalization. 

Web of Science Scopus EBSCOhost SpringerLink 
454 606 342 1,997 

Tab 1: Results of Literature Search in Databases (Number of Publications) 

4 A Conceptual Framework for Research on Administrative Digi-
talization 

As a starting point and conceptual foundation for a structured exploration, the frame-
work depicted in section 3 outlines the key concepts and their interrelations within the 
domain of application-oriented research on administrative digitalization. The central 
focus lies on generating knowledge through the practical investigation of relevant prob-
lems, with the overarching goal of enabling the implementation of value-creating solu-
tions (cf. [Wi20b]). A prerequisite for the application of scientific findings is their dis-
semination through quality-assured publications, ideally supported by active science 
communication. The transfer of research insights into practice (e.g., through prototypes 
or pilot projects) enables their commercial or strategic exploitation, either as internal 
solutions or as marketable products. 

The substantive core of the research domain of administrative digitalization is defined 
in the present framework by the concepts listed in Fig. 1. These concepts, derived from 
the literature as overarching categories, delineate a conceptual space that can be purpose-
fully refined through specialization. The socio-technical nature of the transformation is 
reflected in the core characteristics mentioned, which manifest as defining attributes of 
this change process. Stakeholders interact with research organizations guided by their 
respective claims and interests, from which dynamically evolving, converging or diverg-
ing objectives and agendas emerge. Building on the application-oriented nature of the 
field, the overarching term users refers to a broad spectrum of entities—including public 
authorities, administrative bodies, and both public and private sector organizations (e.g., 
consulting firms) – that make practical use of research findings. Research findings reach 
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users through communication. Ensuring compliance with scientific quality standards 
(cf. [BSS11]) requires formal publication in research outlets. This documentation also 
serves the purposes of knowledge preservation and dissemination. In contrast, the term 
science communication refers to informing decision makers about the consequences of 
their choices (e.g., benefits, risks, costs) based on evidence [Fi13].  Dissemination in-
volves both practices with the common purpose of maximizing range and impact. Due to 
the personnel and resource requirements involved, research activities are typically car-
ried out within institutional structures such as universities or non-university research 
institutes [PH24]. These institutions consolidate research tasks and actors in a purpose-
driven manner - both within functional line organizations and in temporary project-based 
structures. In line with an understanding of science that emphasizes a close link between 
research and teaching (e.g. [Lu21]), current research findings feed into both academic 
education at universities and vocational training and continuing education. Higher edu-
cation institutions also produce scientifically qualified early-career professionals for both 
research and practice. Information about research is key to identifying and accessing 
scientific knowledge. By leveraging information technology (IT) – for example, through 
the development of research information systems (RIS, cf. [HS16]) – up-to-date research 
information can now be made available independent of time and location. 

 
Fig. 1: Conceptual framework for research on administrative digitalization 
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5 Initial Results and Emerging Challenges 

The following provides an overview of the results achieved so far as well as the identi-
fied challenges. Research in this area is ongoing and therefore not yet conclusive. 

5.1 Catalogues, Stakeholders, and Institutions 

Our research identified the public catalogues of researchers and institutions related to 
administrative digitalization research listed in Tab 2 as relevant sources within the 
framework. The data collections of the catalogues were manually compiled by the re-
spective authors / editors. Furthermore, the online survey of the authors yields insights of 
the research community. 

Author/editor Title / source Date # R # I 

DFG 
DFG-funded projects on administrative 
digitalization / administrative informatics / 
e-government 

2024 0 7 

eGov-Campus 

Bildungsnavigator: Study and continuing 
education programs, https://egov-
campus.org/studium-
weiterbildung/bildungsnavigator 

2024 0 29 

RKHöD 

Research institutions at public administra-
tion authorities, 
https://rkhoed.de/angewandte-forschung-
transfer/ 

2025-02-28 0 27 

Scholl, H. J.  
et al. 

Digital Government Reference Library, 
https://faculty.washington.edu/jscholl/dgrl/ 

2024-12-18 
(v20.5) tbd tbd 

Thapa, B. 

Research institutions of digital administra-
tion, 
https://padlet.com/thapabasanta/forschungs
einrichtungen-der-digitalen-verwaltung-
p3ghli0ow9m2k4fi 

2024 0 12 

von Lucke, J. 

Actors from academia related to the digital-
ization of state and administration 2024, 
Session of the RVI Department (GI), Salz-
burg 

2024-02-16 78 69 

 Online-Survey 2024-12-15 56 68 
Adjusted sum   122 101 

Tab 2: Public catalogues of researchers and institutions in the field of public administration Digi-
talization with number of identified researchers (# R) and institutions (# I) 

By analyzing and integrating these data sources the number of researchers and research 
institutions was determined. They are given in columns # R and # I of Tab 2. The last 
row of the table presents the adjusted sum after removing duplicates.  
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Fig. 2: Number of researchers (blue, left bars) and institutions (orange, right bars) of different 

kinds of institutions. Educational facilities for public administration (p a) are detached 

Fig. 2 illustrates the distribution of researchers and institutions across different types of 
organizations. Educational institutions for the public sector (p a) are listed detached. 

5.2 Journals and Conferences 

An initial evaluation of the literature search in scientific databases reveals considerable 
divergence among the indexed publications. For a preliminary overview, the top 10 
publication venues were identified from the collected data exports. A summary of this 
data can be found in in Tab 3. 

No. Web of Science Scopus EBSCOhost SpringerLink 

1 
Government In-
formation Quarter-
ly 

ACM Int. Conf. Proceed-
ing Series 

Azerbaijan Monthly 
ICT Monitoring Innovative Verwaltung 

2 Proceedings DGO 
2022 

Lecture Notes in Computer 
Science (LNCS)7 

Information Tech-
nology & People 

Datenschutz und Daten-
sicherheit - DuD 

3 

Philosophical 
Transactions of the 
Royal Society A: 
Mathematical, 
Physical and Engi-
neering Sciences 

Lecture Notes in Informat-
ics (LNI), Proceedings 
Series of the Gesellschaft 
fur Informatik (GI) 

Digital Policy, Regu-
lation and Govern-
ance 

Handbuch Digitalisie-
rung in Staat und Ver-
waltung 

4 Proceedings 
HICSS 57 

Government Information 
Quarterly 

Int. Review of Ad-
ministrative Sciences 

Environment, Devel-
opment and Sustainabil-
ity 

5 Sustainability CEUR Workshop Proceed-
ings 

Int. Journal of Public 
Administration Electronic Government 

                                                           
7 Incl. LNCS subseries of Artificial Intelligence and Bioinformatics. 
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6 Proceedings DGO 
2023 

Proc. of the Annual Hawaii 
Int. Conf. on System Sci-
ences 

Business Wire (Eng-
lish) 

Global Encyclopedia of 
Public Administration, 
Public Policy, and 
Governance 

7 Proceedings 
EGOV 2022 

Public Administration and 
Information Technology 

International Journal 
of Information Man-
agement 

Environmental Science 
and Pollution Research 

8 Proceedings ICE-
GOV 2024 Philophical Transactions A 

Information Tech-
nology for Develop-
ment 

Journal of the 
Knowledge Economy 

9 
International Jour-
nal of Public Ad-
ministration 

Communications in Com-
puter and Information 
Science 

Information Re-
search Scientific Reports 

10 Proceedings DGO 
2024 Jusletter IT PR Newswire US 

Humanities and Social 
Sciences Communica-
tions 

Tab 3: Top10 publication outlets based on literature review 

Several additional publication venues have the same number of publications as those 
listed. For the sake of completeness, these are listed in Tab 4. Furthermore, it is noticea-
ble that conference proceedings are also included. For this initial overview, no further 
filtering between journals and proceedings was applied. Consequently, the picture varies 
similarly when considering the evaluation of conferences. The scientific databases used 
also differ in their coverage in this regard. 

Index Venues 
Web of Science Proceedings EPART 2021, Information Polity 
Scopus Lecture Notes in Networks and Systems 

EBSCOhost Social Science Computer Review, Frontiers in Psychology, Resources 
Policy, Information & Management 

SpringerLink - 

Tab 4: Additional venues with same number of publications 

5.3 Challenges and Limitations 

The methodology described in chapter 3 is already reflected in, and supported by, the 
results presented in sections 5.1 and 5.2. To gain an overview of research on administra-
tive digitalization in Germany, multiple sources are necessary, whose data must be con-
solidated and cleaned to form a common database. Depending on the type, language, and 
indexing, different sources contain various artifacts, many of which appear only in a 
single source. The survey also showed that obtaining an overview of actors and their 
research activities is not straightforward. The search terms used for the literature review 
form the basis for data collection. This selection was based on the framework shown in 
Fig. 1 and should not be regarded as exhaustive, but rather as a dynamic set of relevant 
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terms. Additional sources that could help outline the German research landscape on 
administrative digitalization are certainly to be found in non-scientific literature, such as 
magazines, conferences, edited volumes, annual reports, and others. A comprehensive 
search and corresponding analysis of these sources is still pending. These methodological 
challenges directly support our framework's emphasis on Information systems. The 
fragmented landscape identified in sections 5.1 and 5.2 demonstrates the urgent need for 
the proposed RIS, which would address exactly these visibility and integration issues. 
This study focuses on German-speaking research and may miss international perspec-
tives. The search terms, while comprehensive, cannot capture all relevant work. Manual 
compilation of catalogues introduces potential selection bias, and the survey's reach was 
limited to established networks. Furthermore, the automatic mapping of known research-
er to authors of publications by their name is fuzzy due to ambiguities, inconsistent 
spelling, change of name, and abbreviation of first name. 

6 Conclusion and Future Research 

In the highly relevant and timely field of public administration digitalization, the diversi-
ty of research perspectives, providers, and topics currently leads to a lack of overview 
and orientation within the research landscape. As a result, targeted knowledge transfer 
from research to practice is hindered, and the full potential of applied research cannot be 
realized. This paper presented a conceptual framework for research in the area of public 
administration digitalization, which served as the basis for a systematic literature review 
aimed at identifying researchers and publication channels. In addition, public directories 
were analyzed to map researchers and research institutions.  

Initial evaluation results from the literature review clearly confirm the challenges in-
volved in attempting to capture the research landscape and the current state of 
knowledge in this domain. Although much of the data is digitally available today, it’s 
collection and integration require considerable effort. The reasons for this lie both at the 
semantic level – in the wide range of involved disciplines, terminologies, and research 
topics – and at the syntactic level – in differing technical and bibliographic standards. 
Currently, the questions remain: What do we see – and what do we not? How large is the 
―blind spot―? 

A promising solution to this non-trivial issue could be the development of a Research 
Information System (RIS). Such systems have already proven effective at the institution-
al level in universities and research organizations [HS16], and even across institutions 
for entire research domains (e.g., the RIS for Mobility and Transport8). A similar system 
for public administration digitalization would contribute to efficiency, help avoid dupli-
cation of research efforts, enhance the visibility of research activities, and strengthen the 
sovereignty of the public sector. The RIS should be complemented by an appropriate 

                                                           
8 https://www.forschungsinformationssystem.de/, accessed 25.06.2025. 
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governance system and structures to support targeted research transfer. Design science 
research offers the appropriate models and methods for the development, implementa-
tion, and operation of such an ambitious RIS and should precede its practical realization. 
Further investigations and extended literature analyses are required. The underlying 
conceptual framework has been outlined in this preliminary study. 
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From Print to Platform: Developing a Digital Health Guide 

Vera Spitzer  1, Maria A. Wimmer  1 

Abstract: Rural regions in Germany are facing increasing difficulties in ensuring equitable access 
to healthcare, driven by demographic change, a growing shortage of medical professionals, and 
fragmented health information infrastructures. To address these challenges, a team of students, 
working within the Smart City project of Linz am Rhein, conducted a comprehensive analysis and 
developed a digital health guide tailored to the needs of a rural municipal territory. This initiative 
replaced an outdated PDF-based brochure with a dynamic, web-based platform designed through a 
user-centered, low-code development process using Drupal. The platform features interactive 
decision trees to support orientation during health-related issues, a geolocated mapping function 
for local healthcare services, and decentralized data entry to allow providers of healthcare services 
to manage their own data entries. The development process involved close collaboration with key 
regional and medical stakeholders, ensuring that the platform with the digital health guide aligned 
with real-world needs and practices. The prototype was evaluated both technically and in terms of 
usability, with input from healthcare providers. The project demonstrates how digital navigation 
tools can help in closing accessibility gaps in rural healthcare systems. It provides a practical, 
scalable model that other municipalities can adopt to improve healthcare access and coordination 
through digital innovation.  

Keywords: E-health, digital transformation, platform, digital health guide, smart region 

1 Introduction 

Digitalization in healthcare—hereafter referred to as e-health—is considered a key driver 
for improving the accessibility, efficiency, and sustainability of health service delivery, 
particularly in structurally disadvantaged and rural regions [Br22, Ra23, We12]. The 
targeted use of information and communication technologies (ICT) can help address 
systemic challenges such as workforce shortages, uneven distribution of services, and 
demographic shifts [Ja24, Ru23]. Despite this potential, the digital transformation of 
healthcare in Germany remains slow. Recent studies highlight persistent implementation 
barriers, including high administrative costs, unclear cost-benefit outcomes, technologi-
cal uncertainty, and insufficient support for healthcare providers [Br22, Ka23]. These 
challenges are not limited to healthcare institutions alone. Municipalities also face in-
creasing pressure to replace outdated analogue health information guidance with sustain-
able, user-friendly, and maintainable digital solutions that are up to date [Ja22]. Particu-
larly in the public health domain, there is a growing demand for reliable, locally rele-
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vant, and easily accessible information on healthcare services—both for citizens and 
healthcare professionals [De03]. Digital health guides can serve as low-threshold tools to 
strengthen regional health literacy, improve navigation through care structures, and sup-
port decentralized information management [Fi23]. In Germany, the Smart City pilot 
project in Linz am Rhein exemplifies how these needs can be addressed. In this region, 
an analogue health guide was published in 2013 as a printed brochure and accompanying 
PDF file but has not been updated since. Due to the static nature of the format and high 
editorial workload, regular updates were infeasible. This illustrates the limitations of 
traditional information formats: low flexibility, high maintenance effort, and limited 
relevance in the context of dynamic service environments. As part of a Smart City strat-
egy funded by the federal program on Model Projects Smart City (MPSC), a digital 
concept is developed to replace the analogue format with a dynamic, web-based plat-
form. 

The objective of this research is to design and prototype a responsive digital health guide 
that enables decentralized data entry and maintenance by local healthcare providers. This 
approach reduces administrative overhead and increases the timeliness and accuracy of 
publicly available health information. The initiative is embedded in a regional digitaliza-
tion strategy aimed at enhancing healthcare infrastructure, attracting young medical 
professionals, and strengthening the visibility and resilience of local services amid de-
mographic and workforce-related challenges. A central innovation of the platform is its 
decentralized content management, which allows healthcare providers to manage their 
own data through a system of defined roles and permissions. The prototype also inte-
grates interactive navigation tools—such as a map-based search and patient decision 
aids—expanding the platform’s function beyond simple information provision. The sys-
tem is conceptualized and developed as part of a student-led project in close collabora-
tion with the regional administration. This paper presents the methodological foundation, 
design process, and technical implementation of the resulting prototype. It also discusses 
key lessons learned during development, and it outlines transferable recommendations 
for municipalities aiming to implement similar tools in rural or semi-urban contexts. 

The paper is structured as follows: Chapter 2 outlines the methodological framework of 
the project. Chapter 3 presents the theoretical background on e-health and challenges in 
Germany. Chapter 4 reviews relevant examples of digital health directories and their 
design principles. Chapter 5 discusses the results of the current-state analysis and derives 
key platform requirements. Chapter 6 details the conceptual design and implementation 
of the prototype. Finally, Chapter 7 concludes the contribution with offering practical 
recommendations and reflecting on the transferability of the approach to other regions. 

2 Methodology 

To develop a digital, web-based health guide, we applied soft systems methodology with 
an iterative approach, based on established principles of systems analysis and user-
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centered design [CP20, KBL13]. The methodology integrates elements of current-state 
analysis, requirements engineering, conceptual design, and prototypical implementation, 
involving relevant stakeholders throughout the process. 

As-Is Analysis and Desk Research: The process started with a qualitative analysis of 
the municipality’s existing analogue health guide (PDF format). A heuristic evaluation 
assessed its structure, content, timeliness, and usability. This was complemented by a 
desk research phase examining national and international digital health directories to 
identify best-practice guides and to evaluate their relevance for local implementation 
[RS04]. Additionally, structured background research on the Smart Region model pro-
ject ensured that the proposed solution aligns with broader regional development goals. 

Requirements Analysis and Target-State Design: Based on the identified shortcom-
ings along the As-Is analysis, a comprehensive requirement list of functional and non-
functional requirements was developed in close coordination with local stakeholders 
(municipal representatives and healthcare actors). Requirements were elicited according 
to [Pa98] and enriched through qualitative stakeholder interviews. These requirements 
were continuously reviewed and prioritized using the MoSCoW method [KBS22]. The 
derived Target-State concept included key components such as a decentralized role and 
permission model, a structured data model for healthcare providers, and design require-
ments for accessibility, responsiveness, and interactivity. Based on this, a modular sys-
tem architecture was proposed, featuring search and filter functions, and an interactive 
map. 

Prototyping and Technical Implementation: To implement the prototype, an agile 
approach with SCRUM was applied, with sprints among the project team wand with the 
stakeholders every 2-4 weeks [Az17]. Furthermore, qualitative interviews with local 
stakeholders were conducted to validate initial mockups and click dummies. The feed-
back was used to improve the concept and click dummies, and to refine the requirements 
iteratively. The prototype was implemented using the open-source content management 
system Drupal in its version 10. Drupal was selected for its high flexibility in modeling 
complex content structures and managing user roles and permissions.  

Data on regional healthcare providers was collected through desk research, then struc-
tured and integrated into the CMS data structures. The prototype was configured in a 
virtual machine (VM) environment for technical testing and deployment. Important 
requirements relating to data protection, IT security and user-friendliness were systemat-
ically addressed throughout the implementation process. 

In this paper, we present selected findings from the As-Is analysis and Target-State con-
cept and prototype, with a focus on the existing data from the paper-based health guide, 
a comparative review of established health platforms, the requirements analysis and the 
resulting prototype. Each of these steps was carried out in close coordination with stake-
holders from the Smart City Linz project through regular feedback and collaboration. 
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3 Foundations: E-Health and Challenges in Germany 

E-health, often used interchangeably with the digitalization of healthcare, emerged in the 
late 1990s as an extension of ―e-business‖ into the medical field [Fr20, Pa05, Sc22]. To 
date, no universally accepted definition exists, largely due to the wide range of stake-
holders and disciplinary perspectives involved [Fr20, Oh05]. Related terms—digital 
health, m-health, telemedicine, and telematics—are also interpreted differently across 
contexts [Lu17, Na15]. Telematics forms the technical foundation of digital healthcare, 
notably in Germany through the telematics infrastructure (TI), regulated under the E-
Health Act [Lu17, Ra17]. The German Ministry of Health defines e-health as ICT-based 
applications supporting medical care, while the WHO expands this to emphasize the 
safe, cost-effective use of technologies such as AI, big data, and IoT [Wo21]. [Ey01] 
describes e-health as a blend of medical informatics, public health, and business, as well 
as a mindset geared toward global, networked collaboration. According [Oh05], a shared 
core of e-health is the use of ICT, while [Lu17] highlights its functional aspects—
stakeholder networking, process integration, and system interoperability. E-health can 
thus be seen as a sociotechnical system involving dynamic interactions between humans 
and technologies [LR7]. Subdomains include m-health (mobile apps and wearables) and 
telemedicine (care delivery across distance) [Ph19, So07]. Broader concepts like tele-
health and telecare also cover non-medical and caregiving services [No01].  

In summary, digital health is the most encompassing term, including e-health, which in 
turn covers m-health and telehealth, with subcategories such as telemedicine and tel-
ecare. Across all areas, telematics—such as Germany’s TI—is the core infrastructure. 

In Germany, the introduction of the electronic health card was officially decided with the 
2003 Statutory Health Insurance Modernization Act. A key milestone followed in 2005 
with the founding of gematik GmbH, tasked with developing the telematics infrastruc-
ture (TI), the technical foundation for e-health in Germany [Br22]. However, implemen-
tation remained fragmented for years. Binding regulations for core digital services—
such as the electronic medication plan, emergency data management, and telemedicine—
were only introduced with the 2015 E-Health Act [Bu15, LM22]. One aim of this was to 
improve care in rural areas. Additional legislation followed, including the Digital 
Healthcare Act, the Patient Data Protection Act, and in 2023, the Health Data Use Act 
and the Digital Act. Despite this progress, Germany still lags internationally—mainly 
due to limited interoperability, strategic gaps, and the lack of incentives for adoption 
[Br22, Ca19, No18]. Resistance among healthcare providers remains a key barrier. 
While digital tools are broadly acknowledged as valuable, concerns persist around high 
implementation costs, time demands, low digital literacy, and legal uncertainties [Br22, 
Schö21, Sc24]. A 2023 survey by the National Association of Statutory Health Insurance 
Physicians found that only 13% of general practitioners and 20% of specialists saw tan-
gible benefits from digitalization in daily practice [Al23]. 

In sum, political support for e-health in Germany is strong, but its impact is limited by 
structural hurdles and low acceptance. For digital transformation to succeed, robust in-
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frastructure must be paired with investments in digital health literacy. Digital solutions 
must clearly demonstrate benefits to all stakeholders in the healthcare system. 

4 Foundations and Review of Digital Examples of Health Guides 

A health guide is a structured guide designed to help citizens navigate the healthcare 
system by providing essential information on medical services, legal frameworks, insur-
ance, and support resources [WLG09]. Its main goal is to offer low-threshold orientation 
in situations of health-related uncertainty or emergency. The guide serves several key 
functions in public health communication. It offers basic first-aid guidance, emergency 
contacts, and local medical facility details. It also helps users identify appropriate medi-
cal specialists, supports care coordination, and refers individuals to psychosocial services 
like counseling or self-help groups. Additionally, a well-integrated guide connects users 
with broader social support systems, including financial aid and community services. A 
good example of such a health guide is provided via the portal gesund.bund.de. 

As part of the As-Is analysis in the project, existing health information services in the 
municipality were systematically evaluated for their functional, structural, and user-
centered strengths and weaknesses. The aim was to derive concrete requirements for 
developing a digital, user-focused health guide. Initially, the analogue PDF-based guide 
was analyzed alongside digital content on the municipality’s official website. To identify 
problems systematically, established methods such as Rich Picture and CATWOE 
[CP20] were used, supplemented by feedback from the regional Smart Region pilot 
project, incorporating input from citizens and healthcare providers. Further, twelve na-
tional and international digital health guides were reviewed—including gesund.bund.de, 
NetDoktor, patient.info, and regional portals from cities like Munich, Neumünster, and 
Ortenaukreis. The objective was to identify best practices and extract technical, content-
related, and design criteria to inform future development. This evaluation combined 
heuristic and systematic methods based on predefined quality standards. A comparison 
with these criteria revealed key findings as shown in Table 1. 

The analysis revealed several major shortcomings: current formats are largely non-
interactive, only partially responsive, and rely heavily on static content like PDFs. Key 
issues include the lack of integration with local providers, poor accessibility, and limited 
options for personalized information filtering. Emergency services are inconsistently 
visible, and digital guidance is often unclear. A critical gap is the absence of structural 
links between health-related content and local service providers. This issue is evident 
even on national platforms like gesund.bund.de, which offer comprehensive information 
but lacks local navigation and seamless user pathways. Content is centrally managed by 
the ministry and scientific institutions, without local provider input—marking a key 
difference from the approach of our project. In sum, while individual solutions exist, 
there is no comprehensive, low-threshold, interactive, and accessible digital platform 
that offers locally relevant health and counseling information. The findings from the As-
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Is analysis thus formed the foundation for defining requirements and designing the new 
digital health guide. 

Table 1 – Comparison of main criteria in different health guides in Germany  

Criteria Findings from As-Is analysis 

Information provi-
sion 

Emergency numbers are often not prominently placed. A positive example 
is Münster, where such information is visible on page two of the PDF. 
Digital formats should make this content easily accessible. 

First-aid guidance 
Decision trees are included in the PDF of the project’s example, but pre-
sented statically. A dynamic data structure is recommended for easier 
maintenance and updates in digital formats. 

Advisory function 
Decision trees are suitable for non-acute advisory scenarios. The imple-
mentation should guide, not diagnose. NetDoktor serves as a technical 
reference, though it lacks local adaptation. 

Supportive function 
The Bochum health guide uses emotionally resonant visuals for sensitive 
topics (e.g., Parkinson’s disease), positively influencing user engagement. 
This design strategy is transferable. 

Connection to ex-
ternal resources 

The PDF of the project’s example lists relevant contacts and application 
forms, but the content is difficult to maintain. Integration with structured 
data sources (e.g., OpenData, institutional registries) is essential. 

5 Assessment of the Current Situation and Future Vision 

This As-Is analysis is based on a case study from a rural municipality in Germany and 
forms the foundation for designing a digital health guide. As part of the federal MPSC 
program, the region was selected as a pilot area for digital transformation, aiming to 
implement sustainable, digitally supported solutions across key sectors, including 
healthcare. The local "Smart Region Strategy" takes an integrated approach, combining 
digital infrastructure, civic participation, and public service improvement to address 
challenges like demographic change, medical staff shortages, and limited healthcare 
access in rural areas. During the strategy phase (January 2022 to June 2023), five priority 
areas were defined: smart public services, smart mobility, smart healthcare, climate ad-
aptation, and urban revitalization. The ―Smart Healthcare‖ field specifically targets ac-
cessibility and resilience in underserved areas through a digital health platform, health 
literacy training, and a coordinating service unit. The region serves as a model for pilot-
ing and scaling digital health solutions under real-world conditions, supported by strong 
regional and national partnerships for sustainable knowledge transfer. 

In parallel, the existing local healthcare information landscape was assessed, focusing on 
two legacy health directories: a 2013 PDF version (over 120 pages) and a 2021 web-
based version. While the PDF offered basic tools like decision trees and provider listings 
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(Figure 1), the digital version was incomplete and technically unreliable, featuring bro-
ken links and missing content. 

 
Figure 1 – Decision tree from the Health Guide PDF 

To contextualize these findings, national and international best practices—such as ge-
sund.bund.de, Neumünster’s health guide, and patient.info—were analyzed based on 
criteria like interactivity, search functionality, accessibility, and information design. 
Compared to these, the local guide showed significant issues in usability, performance, 
and audience engagement. These insights were reinforced by stakeholder feedback gath-
ered through participatory formats in the Smart City program. Both, citizens and 
healthcare providers expressed a clear need for a low-threshold, reliable digital platform 
offering practical guidance—especially in emergencies and initial healthcare interac-
tions. 

To sum up, the region provides strong strategic and structural conditions for developing 
a user-centered digital health guide. With institutional support, targeted funding, and 
public openness to digital innovation, it offers an ideal setting for prototyping and evalu-
ating solutions that could serve as models for other rural areas. Subsequently, require-
ments analysis served as key methodological link between the As-Is analysis of the ana-
logue health guide and the development of the digital prototype. Its goal was to identify 
weaknesses and to translate them into actionable, user-centered requirements. This pro-
cess included reviewing gaps in the existing solution and benchmarking against compa-
rable directories from cities like Münster and Linz am Rhein, as well as digital tools like 
NetDoktor’s symptom checker. Requirements were collected and organized using a 
spreadsheet, applying the MoSCoW prioritization method (Must have, Should have, 
Could have, Won’t have this time). Each entry was numbered, named, and classified as 
either functional or non-functional, and grouped into categories such as ―Decision Tree,‖ 
―Filtering,‖ ―Data Management,‖ and ―Accessibility.‖ A priority scale from 1 (high) to 3 
(low), supported by color-coding, helped guide implementation [KBS22]. 
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A total of 52 requirements were documented, most of them functional. Key "Must have" 
items included login-free usage (A008), a dynamic decision tree (A001, A004), and the 
integration of local provider maps (A003). Non-functional requirements addressed de-
sign, legal, and technical aspects—for example, accessibility compliance (A049), im-
print regulations (A007), and corporate design consistency (A042). WCAG-compliant 
components and zoom functions were successfully implemented. A feasibility analysis 
categorized requirements as fully implementable, partially implementable, or not cur-
rently viable. Of the 52 items, 45 were fully implemented, four partially, and three post-
poned. The latter three—including an external symptom checker (A020) and curated 
third-party content (A021)—faced legal barriers. Notably, all high-priority (must-have) 
items were fully implemented. Examples include the successful implementation of 
A003, enabling direct links from the decision tree to local service providers, and partial 
delivery of A017, which allows filtering by specialization and facility type. The struc-
tured, priority-driven approach proved effective in delivering a functional, user-focused 
digital prototype, even within a university project setting. The traceability of each feature 
to a documented system weakness offers a solid model for replication in other munici-
palities, while the remaining lower-priority items provide opportunities for future. 

6 Design Blueprint for a Digital Health Guide 

The digital platform was developed using the 
Drupal 10 content management system (see 
Figure 2). The goal was to create a modular, 
accessible, and user-friendly web application 
for structured delivery of health-related infor-
mation within the region. It offers different 
perspectives: the end user can search for suita-
ble healthcare providers or use the health guide 
to find answers to simple medical questions. 
The perspective of healthcare providers enables 
them to create and maintain their own profiles, 
thus ensuring that the data is regularly updated. 
Finally, the administrators are responsible for 
complete backend maintenance. This results in 
clear role-based access control on the platform. 
The technical implementation followed a low-code/no-code (LCNC) approach, prioritiz-
ing visual configuration and prebuilt modules over custom programming [RK22]. This 
allows for efficient development and long-term maintenance by non-technical staff. The 
system uses six custom content types to represent different types of healthcare facilities 
(e.g., medical practices, care facilities, therapeutic services, self-help groups). Each con-
tent type is based on a predefined data model and consists of fields grouped by category 
(e.g., name, address, opening hours, contact). These fields are configured with specific 
data types (text, number, geolocation, etc.) and assigned clear and unique system names 

Figure 2 – First look of the prototype 
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to ensure proper linkage with data entry forms. To manage complexity, repeatable enti-
ties like addresses or healthcare professionals were limited to a realistic maximum (e.g., 
three locations, four practitioners 

per facility), based on local conditions. 

Figure 3 – H5P implementation of decision trees in health guides 

Data entry is handled through the Webform module, which allows for detailed configura-
tion of field types, validation rules, and layout. In combination with the Webform Con-
tent Creator, submitted form data is automatically converted into structured content types 
and displayed on the website. The form display serves as an editing interface, enabling 
healthcare providers to update their entries themselves—an essential feature for decen-
tralized maintenance and ongoing data accuracy. To implement interactive decision 
support, the H5P module was used, specifically its ―Branching Scenario‖ component, 
which transformed static decision trees into dynamic user pathways (―health guides‖) 
with guided questions and recommendations. Edit rights for these modules are restricted 
to administrators and qualified medical professionals to ensure content integrity. Figure 3 
shows an example of one of the decision trees. In this case, citizens can access infor-
mation step by step in the event of an urgency, ultimately being directed to the relevant 
contact details. The decision tree is 
designed to avoid any medical deci-
sions being made. 

Geographic data is visualized using 
the Leaflet module in combination 
with GeoField, GeoPHP, and GeoLo-
cation. Up to three sets of coordinates 
can be assigned per facility, shown 
on detail pages and on a centralized 
interactive map. The map includes 
filter and search functionality, and 
users can toggle between map view 
and a tabular directory, with filters 
retained across views. Modules such 

  

Figure 4 – Interactive selection page 
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as Views Filters Populate and Autocomplete Filters enhance usability. The platform 
follows a mobile-first design [Mu15] and adapts to different screen sizes using media 
queries and the meta viewport tag. It was tested across major browsers and operating 
systems (Android, iOS, Windows) to ensure correct rendering of text, forms, tables, and 
interactive elements. Instead of a fully fluid grid, fixed breakpoints were used for layout 
control. To support data quality, a centralized feedback system was implemented, i.e. 
users can report outdated or incorrect information via a modified contact form—either 
centrally or directly on each facility’s page. Submissions are anonymous, compliant with 
data protection standards, and reviewed by the platform administrators. 

7 Discussion and Conclusion 

The implementation of the digital health guide in a rural German municipality presented 
both content-related and technical challenges, which were progressively addressed 
throughout the project. One of the first hurdles was determining how to collect data from 
regional healthcare providers. Initially, the team planned to conduct interviews based on 
a structured guide. However, this approach proved too time-consuming and impractical 
for broad coverage. As a result, the method was revised: direct data collection through an 
online submission form was implemented, complemented by desk research on publicly 
available provider websites. This combination enabled a more scalable and efficient 
approach to gathering relevant service information while minimizing the burden on pro-
viders. On the technical side, the Drupal Layout Builder posed limitations, particularly 
when representing complex provider structures, such as multi-location practices. Due to 
time constraints, switching to a different tool was not feasible. As the project progressed, 
not all planned features could be implemented; instead, the focus shifted to viable alter-
natives such as autocomplete search, WCAG compliance improvements, and clickable 
navigation icons. Some final visual enhancements—such as aligning H5P decision trees 
with the platform’s corporate design—could not be completed before the project ended. 
Despite these constraints, the team successfully delivered core platform features: a 
searchable service directory, an interactive map, dynamic decision trees, click-to-call 
emergency numbers, and a mail-based data collection process for digitally less experi-
enced providers. In addition, clear usage instructions and a feedback system for reporting 
outdated data were implemented. Internally, the team faced challenges related to time 
estimation and coordination, but the iterative process fostered strong collaboration and 
practical learning in agile project management. Based on the project experience, the 
following recommendations were developed for future expansion: 

�x Governance: Define clear inclusion criteria and establish a standardized verifi-
cation process for healthcare providers. 

�x Content: Validate existing decision tree content medically and incorporate 
feedback from stakeholder interviews. 

�x Usability: Conduct external usability testing and use findings to refine design 
and functionality. 
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�x Features: Consider future enhancements like appointment booking, AI-
supported chats, and more advanced filtering options (e.g., as in Munich’s 
health guide). 

�x Accessibility: Offer multilingual versions reflecting the region’s de-
mographics—prioritizing languages like English, Arabic, Turkish, French, Rus-
sian, and Spanish. 

�x Security: Set up preconfigured provider accounts to reduce onboarding friction. 
�x Integration: Integrate the platform into the overarching structure of the 

city/municipality so that the solution is included alongside other citizen ser-
vices. 

Further technical suggestions include visually integrating decision trees, adding captcha 
to feedback forms to omit spam, adapt provider profile layouts from column to row for-
mat, and hide unused location fields. Given the limitations of the current Layout Builder, 
a more flexible layout tool is recommended for future development.  

In conclusion, the project successfully delivered a functional, user-centered prototype for 
a municipal-level digital health guide. With further development and institutional sup-
port, the guide has strong potential to become a core component of a digitally supported, 
patient-centered healthcare infrastructure. The current prototype implementation has 
restrictions on scope, depth, and sustainability, which need to realized in a fully fledged 
solution. Furthermore, the integration of such a digital health guide into municipal digital 
ecosystems is subject to structural and administrative constraints defined by the Smart 
City program itself. Despite these boundaries, the interactive decision trees stand out as a 
valuable contribution—helping to relieve healthcare providers by offering patients initial 
guidance and orientation prior to direct contact. 

References 

[Az17]  Azanha, A. et al.: Agile project management with Scrum. In: �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �-�R�X�U�Q�D�O�� �R�I��
�0�D�Q�D�J�L�Q�J���3�U�R�M�H�F�W�V���L�Q���%�X�V�L�Q�H�V�V (1), 2017. 

[Al23]  Albrecht, M. et al.: PraxisBarometer Digitalisierung�� ������������ �%�H�I�U�D�J�X�Q�J�� �Y�R�Q��
�9�H�U�W�U�D�J�V�l�U�]�W�L�Q�Q�H�Q��-�l�U�]�W�H�Q�� �X�Q�G�� �9�H�U�W�U�D�J�V�S�V�\�F�K�R�W�K�H�U�D�S�H�X�W�L�Q�Q�H�Q��-�S�V�\�F�K�R�W�K�H�U�D�S�H�X�W�H�Q�� �L�P��
�$�X�I�W�U�D�J���G�H�U���.�D�V�V�H�Q�l�U�]�W�O�L�F�K�H�Q���%�X�Q�G�H�V�Y�H�U�H�L�Q�L�J�X�Q�J�����.�%�9�������.�X�U�]�E�H�U�L�F�K�W��, 2023. 

[Br22]  Bratan, T. et al.: E-Health in Deutschland-Entwicklungsperspektiven und internationaler 
Vergleich. In: �(�[�S�H�U�W�H�Q�N�R�P�P�L�V�V�L�R�Q���)�R�U�V�F�K�X�Q�J���X�Q�G���,�Q�Q�R�Y�D�W�L�R�Q�����(�)�,���� 2022. 

[Bu15]  Bundesministerium für Gesundheit (BMG): Entwurf eines Gesetzes für sichere digitale 
Kommunikation und Anwendungen im Gesundheitswesen. In: �������� �:�D�K�O�S�H�U�L�R�G�H����
�'�H�X�W�V�F�K�H�U���%�X�Q�G�H�V�W�D�J�� 2015. 

[Ca19]  Caumanns, J.: Zur Diskussion: Stand der Digitalisierung im deutschen Gesundheitswesen. 
In: �=�H�L�W�V�F�K�U�L�I�W���I�•�U���(�Y�L�G�H�Q�]�����)�R�U�W�E�L�O�G�X�Q�J���X�Q�G���4�X�D�O�L�W�l�W���L�P���*�H�V�X�Q�G�K�H�L�W�V�Z�H�V�H�Q 143, 2019. 

From Print to Platform 81



 

[CP20]  Checkland, P.; Poulter, J.: Soft Systems Methodology. In: �6�\�V�W�H�P�V���$�S�S�U�R�D�F�K�H�V���W�R���0�D�N�L�Q�J��
�&�K�D�Q�J�H�����$���3�U�D�F�W�L�F�D�O���*�X�L�G�H�����6�H�F�R�Q�G���(�G�L�W�L�R�Q, 2020. 

[De03]  Detmer, D.E.: Building the national health information infrastructure for personal health, 
health care services, public health, and research. In: �%�0�&�� �0�H�G�L�F�D�O�� �,�Q�I�R�U�P�D�W�L�F�V�� �D�Q�G��
�'�H�F�L�V�L�R�Q���0�D�N�L�Q�J 3, 2003. 

[Ey01]  Eysenbach, G.: What is e-health? �-�R�X�U�Q�D�O���R�I���0�H�G�L�F�D�O���,�Q�W�H�U�Q�H�W���5�H�V�H�D�U�F�K 3(2), 2001. 

[Fi23]  Fitzpatrick, P. J.: Improving health literacy using the power of digital communications to 
achieve better health outcomes for patients and practitioners. �)�U�R�Q�W�L�H�U�V�� �L�����' �����+�H�D�O�W�K 5, 
2023. 

[Fr20]  Fricke, A. et al.: �'�L�J�L�W�D�O�H-�9�H�U�V�R�U�J�X�Q�J-�*�H�V�H�W�]���%�7��-���'�L�J�L�W�D�O�L�V�L�H�U�X�Q�J���L�P���*�H�V�X�Q�G�K�H�L�W�V�Z�H�V�H�Q����
�(�L�Q���N�R�P�S�D�N�W�H�U���6�W�U�H�L�I�]�X�J���G�X�U�F�K���5�H�F�K�W�����7�H�F�K�Q�L�N���X�Q�G���(�W�K�L�N 23, 2020. 

[Ja24]  Jane Osareme, O. et al.: Demographic shifts and healthcare: A review of aging 
populations and systemic challenges. �,�Q�W�H�U�Q�����-�R�X�U�Q�D�O�� �R�I�� �6�F�L�H�Q�F�H�� �D�Q�G�� �5�H�V�H�D�U�F�K�� �$�U�F�K�L�Y�H 
11(1), 2024. 

[Ja22]  Javed, A. R. et al.: Future smart cities requirements, emerging technologies, applications, 
challenges, and future aspects. �&�L�W�L�H�V 129, 2022. 

[KBS22]Kravchenko, T., Bogdanova, T., Shevgunov, T.: Ranking Requirements Using MoSCoW 
Methodology in Practice. In: Silhavy, R. (eds) Cybernetics Perspectives in Systems. 
CSOC 2022. LNNS vol 503, Springer, Cham. https://doi.org/10.1007/978-3-031-09073-
8_18  

[KBL13]  Krallmann, H.; Bobrik, A.; Levina, O.: �6�\�V�W�H�P�D�Q�D�O�\�V�H�� �L�P�� �8�Q�W�H�U�Q�H�K�P�H�Q. München : 
Oldenbourg Wissenschaftsverlag, 2013. 

[Ka23]  Kassenärztliche Vereinigung Bayerns (KVB): �$�O�O�J�H�P�H�L�Q�H�� �,�Q�I�R�U�P�D�W�L�R�Q�H�Q�� �]�X�P�� �a�H�P�D��
�$�Q�V�W�H�O�O�X�Q�J���H�L�Q�H�V���$�U�]�W�H�V���E�H�L���H�L�Q�H�P���9�H�U�W�U�D�J�V-�D�U�]�W���H�L�Q�H�U���%�$�*���H�L�Q�H�P���0�9�=��, 2023. 

[LR17]  Lipprandt, M.; Röhrig, R.: Gebrauchstauglichkeit und Patientensicherheit in E-Health-
Anwendungen. In: �(-�+�H�D�O�W�K-�g�N�R�Q�R�P�L�H, 2017 

[LM22]  Lux, T.; Müller-Mielitz, S.: Digitale Transformation auf Basis gesetzlicher Regelungen. 
In: �(-�+�H�D�O�W�K-�g�N�R�Q�R�P�L�H���,�,, 2022 

[Lu17]  Lux, T.: E-Health – Begriff und Abgrenzung. �(-�+�H�D�O�W�K-�g�N�R�Q�R�P�L�H, 2017. 

[Mu15]  Mullins, C.: Responsive, mobile app, mobile first: Untangling the UX design web in 
practical experience. In: �3�U�R�F�H�H�G�L�Q�J�V���R�I���6�,�*�'�2�&����������, 2015 

[No18]  Nohl-Deryk, P. et al.: Hürden bei der Digitalisierung der Medizin in Deutschland – eine 
Expertenbefragung. In: �'�D�V���*�H�V�X�Q�G�K�H�L�W�V�Z�H�V�H�Q Bd. 80 (2018), Nr. 11 

[Na15]  Naslund, J. A. et al.: Emerging mHealth and eHealth interventions for serious mental 
illness: A review of the literature. �-�R�X�U�Q�D�O���R�I���0�H�Q�W�D�O���+�H�D�O�W�K 24 (5):2015. 

[No01]  Norris, A. C.: �(�V�V�H�Q�W�L�D�O�V���R�I���7�H�O�H�P�H�G�L�F�L�Q�H���D�Q�G���7�H�O�H�F�D�U�H, 2001 

[Oh05]  Oh, H. et al.: What is eHealth (3): A systematic review of published definitions. �-�R�X�U�Q�D�O��
�R�I���0�H�G�L�F�D�O���,�Q�W�H�U�Q�H�W���5�H�V�H�D�U�F�K 7 (1): 2005. 

82 Vera Spitzer und Maria Wimmer



 

[Pa98]  Partsch, H: �5�H�T�X�L�U�H�P�H�Q�W�V-�(�Q�J�L�Q�H�H�U�L�Q�J���V�\�V�W�H�P�D�W�L�V�F�K, 1998 

[Ph19]  Phillips, J. L. et al.: A phase III wait-listed randomised controlled trial of novel targeted 
inter-professional clinical education intervention to improve cancer patients’ reported 
pain outcomes (The Cancer Pain Assessment (CPAS) Trial): Study protocol. In: �7�U�L�D�O�V 20 
(1), 2019. 

[Pa05]  Pagliari, C. et al.: What is eHealth (4): A scoping exercise to map the field. In: �-�R�X�U�Q�D�O���R�I��
�0�H�G�L�F�D�O���,�Q�W�H�U�Q�H�W���5�H�V�H�D�U�F�K 7 (1), 2005. 

[Ra17]  Raum, B: E-Health, Big Data, Gesundheit-Apps und Wearables – Neue 
Herausforderungen für den Gesundheitsdatenschutz im digitalen Zeitalter. In: �%�L�J�� �'�D�W�D��
�X�Q�G���(-�+�H�D�O�W�K : Erich Schmidt Verlag, 2017, pp. 123–140. 

[RK22]  Rokis, K.; Kirikova, M.: Challenges of Low-Code/No-Code Software Development: A 
Literature Review. In: Proceedings of international conference on business informatics 
research, LNBIP 462,  Springer International Publishing, pp. 3-17, 2022 

[RS04]  Rowley, J.; Slack, F.: Conducting a literature review. In: �0�D�Q�D�J�H�P�H�Q�W�� �5�H�V�H�D�U�F�K�� �1�H�Z�V 
Bd. 27 (6), 2004 

[Ra23]  Raimo, N. et al.: The drivers of the digital transformation in the healthcare industry: An 
empirical analysis in Italian hospitals. �7�H�F�K�Q�R�Y�D�W�L�R�Q 121, 2023. 

[Ru23]  Ruscheinski, T.: Herausforderungen ländlicher Räume – das Ziel gleichwertiger 
Lebensverhältnisse. In: �6�P�D�U�W���5�H�J�L�R�Q�����$�Q�J�H�Z�D�Q�G�W�H���G�L�J�L�W�D�O�H���/�|�V�X�Q�J�H�Q���I�•�U���G�H�Q���O�l�Q�G�O�L�F�K�H�Q��
�5�D�X�P, 2023 

[Sc22]  Schirmer, H.: Chancen und Grenzen der Digitalisierung im Gesundheitswesen zur 
nachhaltigen Förderung der Bevölkerungsgesundheit in Deutschland. In���&�R�Q�W�U�R�O�O�L�Q�J�� �	��
�,�Q�Q�R�Y�D�W�L�R�Q�� ������������ �*�H�V�X�Q�G�K�H�L�W�V�Z�H�V�H�Q. Wiesbaden: Springer Fachmedien, pp. 281-334, 
2022 

[Schö21]  Schöne, Markus: Digitalisierung in der Praxis. In: �8�U�R-�1�H�Z�V Bd. 25 (2021), Nr. 11 

[Sc24]  Schendzielorz, J. et al.: Digitale Technologien in der AllgemeinmedZ�H�L�W�V�F�K�U�L�I�W�� �I�•�U��
�$�O�O�J�H�P�H�L�Q�P�H�G�L�]�L�Q 100 (1), 2024 

[So07]  Sood, S. et al.: What is telemedicine? A collection of 104 peer-reviewed perspectives and 
theoretical underpinnings. �7�H�O�H�P�H�G�L�F�L�Q�H���D�Q�G���H-�+�H�D�O�W�K 13 (5), 2007. 

[WLG09] Wager, K. A.; Lee, F. W.; Glaser, J. P: �+�H�D�O�W�K�� �&�D�U�H�� �,�Q�I�R�U�P�D�W�L�R�Q�� �6�\�V�W�H�P�V�� �$�� �S�U�D�F�W�L�F�D�O��
�D�S�S�U�R�D�F�K���I�R�U���K�H�D�O�W�K���F�D�U�H���P�D�Q�D�J�H�P�H�Q�W. John Wiley & Sons, 2009. 

[We12]  Wehmeier, A.: Moderne Informations- und Kommunikationstechnologie als Chance für 
die ländliche Versorgung. �*�H�V�X�Q�G�K�H�L�W�V-���X�Q�G���6�R�]�L�D�O�S�R�O�L�W�L�N 66 (6), 2012. 

[Wo21]  World Health Organization (WHO): Global strategy on digital health 2020-2025, 2021. 

 

From Print to Platform 83





Kommune und Anwendung





 

 

�8�V�H�U���7�U�D�F�N�L�Q�J���D�X�I���N�R�P�P�X�Q�D�O�H�Q���:�H�E�S�U�l�V�H�Q�]�H�Q 

�(�L�Q�H���$�Q�D�O�\�V�H���D�X�V�J�H�Z�l�K�O�W�H�U���7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���D�P���%�H�L�V�S�L�H�O���G�H�V���)�U�H�L�V�W�D�D�W�V���6�D�F�K�V�H�Q 

�*�H�R�U�J���2�S�L�W�]!"

1���X�Q�G���*�X�Q�Q�D�U���$�X�W�K�� #"

2 

�$�E�V�W�U�D�F�W�����'�L�H���Y�R�U�O�L�H�J�H�Q�G�H���8�Q�W�H�U�V�X�F�K�X�Q�J���D�Q�D�O�\�V�L�H�U�W���G�L�H���G�D�W�H�Q�V�F�K�X�W�]�N�R�Q�I�R�U�P�H���8�P�V�H�W�]�X�Q�J���N�R�P�P�X��
�Q�D�O�H�U�� �:�H�E�S�U�l�V�H�Q�]�H�Q�� �L�P�� �)�U�H�L�V�W�D�D�W�� �6�D�F�K�V�H�Q�� �L�P���+�L�Q�E�O�L�F�N�� �D�X�I���P�R�G�H�U�Q�H�� �7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���� �$�X�V�J�H��
�K�H�Q�G�� �Y�R�Q�� �H�L�Q�H�U���D�O�O�J�H�P�H�L�Q�H�Q���=�X�Q�D�K�P�H�� �Y�R�Q�� �8�V�H�U�� �7�U�D�F�N�L�Q�J���W�U�R�W�]�� �H�L�Q�G�H�X�W�L�J�H�U�� �5�H�F�K�W�V�O�D�J�H���Z�X�U�G�H�Q��
�1 �  ������ �N�R�P�P�X�Q�D�O�H�� �:�H�E�S�U�l�V�H�Q�]�H�Q�� �D�X�W�R�P�D�W�L�V�L�H�U�W�� �P�L�W�� �G�H�P���)�U�H�H�� �2�S�H�Q�� �6�R�X�U�F�H�� �7�R�R�O���:�H�E�V�L�W�H�� �(�Y�L��
�G�H�Q�F�H���&�R�O�O�H�F�W�R�U�����:�(�&�����D�X�I���H�L�Q�J�H�V�H�W�]�W�H���7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���K�L�Q���X�Q�W�H�U�V�X�F�K�W�����'�L�H���(�U�J�H�E�Q�L�V�V�H���]�H�L�J�H�Q��
�H�L�Q�H�� �V�W�D�U�N�H�� �$�E�K�l�Q�J�L�J�N�H�L�W�� �Y�R�Q�� �'�U�L�W�W�D�Q�E�L�H�W�H�U�Q�����Z�R�E�H�L���&�R�Q�V�H�Q�W-�0�D�Q�D�J�H�P�H�Q�W-�%�L�E�O�L�R�W�K�H�N�H�Q�� �X�Q�G���G�H�U��
�$�O�S�K�D�E�H�W-�.�R�Q�]�H�U�Q���H�L�Q�H�� �E�H�V�R�Q�G�H�U�H���5�H�O�H�Y�D�Q�]�� �D�X�I�Z�H�L�V�H�Q�����'�L�H�� �8�Q�W�H�U�V�X�F�K�X�Q�J�� �N�R�P�P�W�� �]�X�P�� �6�F�K�O�X�V�V����
�G�D�V�V���H�U�I�R�U�G�H�U�O�L�F�K�H���5�H�V�V�R�X�U�F�H�Q���I�•�U���G�H�Q���%�H�W�U�L�H�E���Y�R�Q���:�H�E�S�U�l�V�H�Q�]�H�Q���O�R�N�D�O���H�L�Q�J�H�E�X�Q�G�H�Q���Z�H�U�G�H�Q���P�•�V��
�V�H�Q�����X�P���G�L�H���1�X�W�]�H�U�W�U�D�Q�V�S�D�U�H�Q�]���]�X���H�U�K�|�K�H�Q���X�Q�G���'�D�W�H�Q�V�F�K�X�W�]�O�•�F�N�H�Q���]�X���V�F�K�O�L�H�‰�H�Q�� 

�.�H�\�Z�R�U�G�V�����8�V�H�U�� �7�U�D�F�N�L�Q�J���� �7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q�����9�H�U�Z�D�O�W�X�Q�J�V�S�R�U�W�D�O�����.�R�P�P�X�Q�D�O�Y�H�U�Z�D�O�W�X�Q�J���� �'�D��
�W�H�Q�V�F�K�X�W�] 

�� �(�L�Q�O�H�L�W�X�Q�J 

�9�L�H�O�H���%�H�K�|�U�G�H�Q�� �E�L�H�W�H�Q�� �L�K�U�H�Q�� �%�•�U�J�H�U�Q�� �K�H�X�W�]�X�W�D�J�H�� �2�Q�O�L�Q�H-�'�L�H�Q�V�W�O�H�L�V�W�X�Q�J�H�Q���D�X�I�� �G�H�U�� �%�D�V�L�V��
�Y�R�Q���:�H�E�S�U�l�V�H�Q�]�H�Q���D�Q���>�*�|�����@�����' �L�H�V�H���:�H�E�S�U�l�V�H�Q�]�H�Q���N�|�Q�Q�H�Q���E�H�L�P�� �%�H�V�X�F�K���G�X�U�F�K�� �G�H�Q��
�(�L�Q�V�D�W�]�� �Y�R�Q�� �7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���H�L�Q�H�� �)�•�O�O�H�� �S�H�U�V�R�Q�H�Q�E�H�]�R�J�H�Q�H�U���'�D�W�H�Q���•�E�H�U�� �G�H�Q���1�X�W�]�H�U��
�J�H�Q�H�U�L�H�U�H�Q���� �G�D�U�X�Q�W�H�U�� �E�H�L�V�S�L�H�O�V�Z�H�L�V�H�� �,�3-�$�G�U�H�V�V�H�Q���R�G�H�U�� �$�X�I�]�H�L�F�K�Q�X�Q�J�H�Q�� �]�X�� �J�H�Q�X�W�]�W�H�Q��
�)�X�Q�N�W�L�R�Q�H�Q�����(�L�Q�� �5�L�V�L�N�R�� �G�H�V�� �(-�*�R�Y�H�U�Q�P�H�Q�W�V�� �E�H�V�W�H�K�W�� �L�Q�� �G�H�U�� �S�R�W�H�Q�]�L�H�O�O�H�Q�� �=�H�Q�W�U�D�O�L�V�L�H�U�X�Q�J��
�Y�R�Q���G�L�J�L�W�D�O�H�Q���,�Q�W�H�U�D�N�W�L�R�Q�H�Q�� �P�L�W�� �Y�H�U�S�À�L�F�K�W�H�Q�G�H�Q�� �R�G�H�U�� �X�Q�Y�H�U�]�L�F�K�W�E�D�U�H�Q�� �'�L�H�Q�V�W�O�H�L�V�W�X�Q�J�H�Q��
�I�•�U�� �D�O�O�H�� �%�•�U�J�H�U���� �,�Q�� �G�H�U�� �.�R�Q�V�H�T�X�H�Q�]�� �N�|�Q�Q�W�H�Q�� �G�L�H���G�D�G�X�U�F�K�� �J�H�Z�R�Q�Q�H�Q�H�Q���'�D�W�H�Q���±
 �X�Q�E�H�D�E�V�L�F�K�W�L�J�W�� �R�G�H�U�� �J�H�]�L�H�O�W �±���]�X�U�� �h�E�H�U�Z�D�F�K�X�Q�J�� �X�Q�G�� �1�D�F�K�Y�H�U�I�R�O�J�X�Q�J�� �G�H�U�� �J�H�V�D�P�W�H�Q�� �%�H��
�Y�|�O�N�H�U�X�Q�J���P�L�V�V�E�U�D�X�F�K�W���Z�H�U�G�H�Q���>�*�|�����@�����$�X�V���G�H�P���*�U�X�Q�G�J�H�V�H�W�]���$�U�W�����������$�E�V���������H�U�J�L�E�W���V�L�F�K��
�M�H�G�R�F�K�� �G�H�U�� �Ä�9�R�U�U�D�Q�J�� �G�H�V�� �*�H�V�H�W�]�H�V�³���� �Z�R�G�X�U�F�K���D�X�F�K���N�R�P�P�X�Q�D�O�H���:�H�E�S�U�l�V�H�Q�]�H�Q���D�Q�� �G�L�H��
�9�R�U�J�D�E�H�Q�� �G�H�U�� �H�L�Q�V�F�K�O�l�J�L�J�H�Q���'�D�W�H�Q�V�F�K�X�W�]�J�H�V�H�W�]�H�� �J�H�E�X�Q�G�H�Q�� �V�L�Q�G�����7�U�R�W�]�� �G�L�H�V�H�U�� �N�O�D�U�H�Q��
�5�H�F�K�W�V�O�D�J�H���Z�X�U�G�H�Q�� �L�Q�� �M�•�Q�J�H�U�H�U�� �=�H�L�W�� �L�P�P�H�U�� �Z�L�H�G�H�U���)�l�O�O�H�� �Y�R�Q�� �P�L�V�V�E�U�l�X�F�K�O�L�F�K�H�U�� �6�S�H�L�F�K�H��
�U�X�Q�J���X�Q�G���:�H�L�W�H�U�J�D�E�H���G�H�U���1�X�W�]�H�U�G�D�W�H�Q���|
u�H�Q�W�O�L�F�K�H�U���:�H�E�S�U�l�V�H�Q�]�H�Q���I�H�V�W�J�H�V�W�H�O�O�W���>�.�H�����@�����)�•�U��
�G�L�H�� �9�H�U�I�R�O�J�X�Q�J�� �Y�R�Q�� �1�X�W�]�H�U�D�N�W�L�Y�L�W�l�W�H�Q�����H�Q�J�� �7�U�D�F�N�L�Q�J�����K�D�E�H�Q�� �V�L�F�K���V�R�J�H�Q�D�Q�Q�W�H�� �:�H�E-
�&�R�R�N�L�H�V���L�Q���G�H�Q���Y�H�U�J�D�Q�J�H�Q�H�Q���]�Z�H�L���-�D�K�U�]�H�K�Q�W�H�Q���]�X���H�L�Q�H�U���6�W�D�Q�G�D�U�G�W�H�F�K�Q�R�O�R�J�L�H���H�Q�W�Z�L�F�N�H�O�W����
                                                           
1 Zweckverband Kommunale Informationsverarbeitung Sachsen - KISA, Behšrdlicher Datenschutzbeauftrag-

ter, Eilenburger Stra§e 1a, 04317 Leipzig, georg.opitz@kisa.it 
2 Hochschule Mei§en (FH) und Fortbildungszentrum, Fachbereich Digitale Verwaltung, Herbert-Bšhme-

Stra§e 11, 01662 Mei§en, gunnar.auth@hsf-meissen.de,  https://orcid.org/0000-0002-3013-2739 

Björn Gehlsen, André Schnackenburg (Hrsg.):
Fachtagung Rechts- und Verwaltungsinformatik (RVI 2025),

Lecture Notes in Informatics (LNI), Gesellschaft für Informatik, Bonn 2025 87

DOI: 10.18420/rvi2025-106

https://doi.org/10.18420/rvi2025-106


 

 

�Z�H�O�F�K�H���]�X�Q�H�K�P�H�Q�G���]�X�� �H�L�Q�H�U���%�H�G�U�R�K�X�Q�J�� �G�H�U���3�U�L�Y�D�W�V�S�K�l�U�H�� �J�H�Z�R�U�G�H�Q���L�V�W���>�5�/�����@�����'�H�U���)�R��
�N�X�V�� �G�L�H�V�H�U���8�Q�W�H�U�V�X�F�K�X�Q�J���O�L�H�J�W�� �M�H�G�R�F�K�� �Q�L�F�K�W�� �D�O�O�H�L�Q�� �D�X�I�� �:�H�E-�&�R�R�N�L�H�V���� �V�R�Q�G�H�U�Q�� �X�P�I�D�V�V�W��
�D�X�F�K���Z�H�L�W�H�U�H���7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���� 

�9�R�U���G�L�H�V�H�P���+�L�Q�W�H�U�J�U�X�Q�G���D�Q�D�O�\�V�L�H�U�W���G�L�H�V�H���8�Q�W�H�U�V�X�F�K�X�Q�J���G�L�H���G�D�W�H�Q�V�F�K�X�W�]�N�R�Q�I�R�U�P�H���8�P�V�H�W��
�]�X�Q�J���N�R�P�P�X�Q�D�O�H�U���: �H�E�S�U�l�V�H�Q�]�H�Q���L�P�� �+�L�Q�E�O�L�F�N���D�X�I�� �7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���D�P�� �%�H�L�V�S�L�H�O�� �G�H�V��
�)�U�H�L�V�W�D�D�W�V���6�D�F�K�V�H�Q�����$�X�I���G�L�H���9�H�U�Z�H�Q�G�X�Q�J���G�H�U���H�E�H�Q�I�D�O�O�V���J�H�E�U�l�X�F�K�O�L�F�K�H�Q���%�H�J�U�L
u�H���9�H�U�Z�D�O��
�W�X�Q�J�V�S�R�U�W�D�O���R�G�H�U���(-�*�R�Y�H�U�Q�P�H�Q�W-�3�R�U�W�D�O���Z�L�U�G���K�L�H�U���Y�H�U�]�L�F�K�W�H�W�����G�D���J�H�U�D�G�H���E�H�L���N�O�H�L�Q�H�Q���.�R�P��
�P�X�Q�H�Q�� �2�Q�O�L�Q�H-�'�L�H�Q�V�W�H���I�•�U�� �9�H�U�Z�D�O�W�X�Q�J�V�O�H�L�V�W�X�Q�J�H�Q���K�l�X�¿�J�� �Q�X�U�� �U�X�G�L�P�H�Q�W�l�U�� �L�P�S�O�H�P�H�Q�W�L�H�U�W��
�V�L�Q�G�����=�X�U���D�X�W�R�P�D�W�L�V�L�H�U�W�H�Q���6�D�P�P�O�X�Q�J�� �Y�R�Q���1�D�F�K�Z�H�L�V�G�D�W�H�Q���I�•�U���G�H�Q���(�L�Q�V�D�W�]���Y�R�Q���7�U�D�F�N�L�Q�J-
�0�H�W�K�R�G�H�Q���D�X�I���:�H�E�V�H�L�W�H�Q���Z�X�U�G�H�� �L�P�� �$�X�I�W�U�D�J�� �G�H�U�� �(�X�U�R�S�l�L�V�F�K�H�Q�� �8�Q�L�R�Q ���(�8���� �G�D�V�� �2�S�H�Q-
�6�R�X�U�F�H-�:�H�U�N�]�H�X�J���:�H�E�V�L�W�H�� �(�Y�L�G�H�Q�F�H�� �&�R�O�O�H�F�W�R�U�� ���:�(�&���� �H�Q�W�Z�L�F�N�H�O�W���� �G�D�V���N�R�V�W�H�Q�O�R�V�� �L�P��
�,�Q�W�H�U�Q�H�W���]�X�U���9�H�U�I�•�J�X�Q�J���J�H�V�W�H�O�O�W���Z�L�U�G�����'�L�H�V�H�U���8�Q�W�H�U�V�X�F�K�X�Q�J���O�L�H�J�W���G�D�K�H�U���G�L�H���)�U�D�J�H���]�X�J�U�X�Q��
�G�H���� �Z�H�O�F�K�H�� �'�D�W�H�Q�V�F�K�X�W�]�P�l�Q�J�H�O���D�X�I�� �G�H�Q�� �:�H�E�S�U�l�V�H�Q�]�H�Q���V�l�F�K�V�L�V�F�K�H�U�� �.�R�P�P�X�Q�H�Q�� �G�X�U�F�K��
�G�H�Q���(�L�Q�V�D�W�]�� �G�H�V���:�(�&���L�G�H�Q�W�L�¿�]�L�H�U�W�� �Z�H�U�G�H�Q���N�|�Q�Q�H�Q���� �'�D�U�•�E�H�U���K�L�Q�D�X�V�� �V�R�O�O���J�H�]�H�L�J�W�� �Z�H�U�G�H�Q����
�Z�H�O�F�K�H���'�D�W�H�Q���G�L�H���(�U�J�H�E�Q�L�V�V�H���G�H�V���:�(�&���V�L�Q�Q�Y�R�O�O���H�U�J�l�Q�]�H�Q�����X�P���H�L�Q�H���I�X�Q�G�L�H�U�W�H���$�Q�D�O�\�V�H���]�X��
�H�U�P�|�J�O�L�F�K�H�Q���X�Q�G���H�L�Q�H���9�H�U�J�O�H�L�F�K�E�D�U�N�H�L�W���K�H�U�]�X�V�W�H�O�O�H�Q�� 

�$�O�V�� �Q�l�F�K�V�W�H�V���J�L�E�W�� �$�E�V�F�K�Q�L�W�W �����H�L�Q�H�Q���J�U�X�Q�G�O�H�J�H�Q�G�H�Q���h�E�H�U�E�O�L�F�N�� �•�E�H�U�� �7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q��
�X�Q�G���D�N�W�X�H�O�O�H���,�P�S�O�H�P�H�Q�W�L�H�U�X�Q�J�V�I�R�U�P�H�Q�����,�Q�� �$�E�V�F�K�Q�L�W�W ���� �Z�L�U�G���G�L�H���8�Q�W�H�U�V�X�F�K�X�Q�J�V�P�H�W�K�R�G�L�N��
�H�U�O�l�X�W�H�U�W���� �Z�R�U�D�X�I�� �L�Q���$�E�V�F�K�Q�L�W�W ���� �G�L�H�� �]�H�Q�W�U�D�O�H�Q�� �(�U�J�H�E�Q�L�V�V�H�� �G�D�U�J�H�V�W�H�O�O�W�� �X�Q�G�� �E�H�Z�H�U�W�H�W�� �Z�H�U��
�G�H�Q�����E�H�Y�R�U���G�H�U���$�U�W�L�N�H�O���P�L�W���H�L�Q�H�P���)�D�]�L�W���V�F�K�O�L�H�‰�W�� 

�� �.�R�Q�]�H�S�W�L�R�Q�H�O�O�H�U���+�L�Q�W�H�U�J�U�X�Q�G 

�'�L�H���9�H�U�Z�H�Q�G�X�Q�J���Y�R�Q���7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���L�V�W���I�•�U���2�Q�O�L�Q�H-�'�L�H�Q�V�W�H���Y�R�Q���H�V�V�H�Q�]�L�H�O�O�H�U���%�H�G�H�X��
�W�X�Q�J���� �'�L�H�� �)�X�Q�N�W�L�R�Q�D�O�L�W�l�W�H�Q���H�U�P�|�J�O�L�F�K�H�Q�� �G�L�H���3�H�U�V�R�Q�D�O�L�V�L�H�U�X�Q�J���Y�R�Q�� �'�L�H�Q�V�W�H�Q���X�Q�G���G�H�U�H�Q��
�2�S�W�L�P�L�H�U�X�Q�J�� �D�X�I�� �%�D�V�L�V�� �Y�R�Q���:�H�E�V�H�L�W�H�Q-�$�Q�D�O�\�V�H�����X�P�I�D�V�V�H�Q�� �D�E�H�U�� �D�X�F�K���J�H�]�L�H�O�W�H�� �:�H�U�E�X�Q�J��
�>�5�.�:�����@�����$�O�O�H�U�G�L�Q�J�V���H�U�D�F�K�W�H�Q���1�X�W�]�H�U���G�L�H���I�H�K�O�H�Q�G�H���7�U�D�Q�V�S�D�U�H�Q�]���K�L�Q�V�L�F�K�W�O�L�F�K���G�H�U���=�X�J�U�L
u�H��
�D�X�I�� �L�K�U�H�� �'�D�W�H�Q���V�R�Z�L�H�� �G�L�H�� �0�|�J�O�L�F�K�N�H�L�W���G�H�U���1�D�F�K�Y�H�U�I�R�O�J�X�Q�J�� �L�K�U�H�U�� �$�N�W�L�Y�L�W�l�W�H�Q���L�P�� �,�Q�W�H�U�Q�H�W��
�D�O�V�� �3�U�R�E�O�H�P���>�$�$�:�����@�����,�Q�V�E�H�V�R�Q�G�H�U�H�� �I�•�U�� �G�L�H���1�X�W�]�X�Q�J�� �Y�R�Q�� �9�H�U�Z�D�O�W�X�Q�J�V�S�R�U�W�D�O�H�Q�� �N�D�Q�Q��
�V�L�F�K�� �G�H�U���G�D�P�L�W���Y�H�U�E�X�Q�G�H�Q�H�� �9�H�U�W�U�D�X�H�Q�V�Y�H�U�O�X�V�W�� �Q�H�J�D�W�L�Y�� �D�X�I�� �G�L�H�� �$�N�]�H�S�W�D�Q�]�� �D�X�V�Z�L�U�N�H�Q�����(�L�Q��
�+�L�O�I�V�P�L�W�W�H�O���]�X�U���:�D�K�U�X�Q�J���Y�R�Q���3�U�L�Y�D�F�\���E�\���'�H�V�L�J�Q���X�Q�G���G�H�U���8�P�V�H�W�]�X�Q�J���J�H�V�H�W�]�O�L�F�K�H�U���9�R�U�J�D��
�E�H�Q�� �L�V�W�� �G�H�U�� �Ä�'�R�� �1�R�W�� �7�U�D�F�N�³-�+�H�D�G�H�U�� ���'�1�7������ �'�L�H�V�H�U�� �Z�L�U�G�� �Y�R�Q�� �D�O�O�H�Q�� �J�l�Q�J�L�J�H�Q�� �%�U�R�Z�V�H�U�Q��
�X�Q�W�H�U�V�W�•�W�]�W���X�Q�G���H�U�P�|�J�O�L�F�K�W���H�V���1�X�W�]�H�U�Q�����L�K�U�H���3�U�l�I�H�U�H�Q�]���J�H�J�H�Q�•�E�H�U���7�U�D�F�N�L�Q�J���X�Q�G���:�H�U�E�X�Q�J��
�]�X���V�L�J�Q�D�O�L�V�L�H�U�H�Q�� 

������ �4�X�H�O�O�H�Q���Y�R�Q���7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q 

�=�X���G�H�Q���,�Q�K�D�O�W�H�Q���Y�R�Q���(�U�V�W�D�Q�E�L�H�W�H�U�Q�����H�Q�J�� �¿�U�V�W-�S�D�U�W�\���F�R�Q�W�H�Q�W�����]�l�K�O�H�Q���7�U�D�F�N�L�Q�J-�5�H�V�V�R�X�U�F�H�Q����
�G�L�H���Y�R�Q���G�H�U�V�H�O�E�H�Q���'�R�P�D�L�Q���J�H�O�D�G�H�Q���Z�H�U�G�H�Q�����G�L�H���G�H�U���1�X�W�]�H�U���L�P���%�U�R�Z�V�H�U-�$�G�U�H�V�V�I�H�O�G���V�L�H�K�W����
�' �D�G�X�U�F�K���U�H�D�O�L�V�L�H�U�W���G�H�U���%�H�W�U�H�L�E�H�U���G�H�U���E�H�V�X�F�K�W�H�Q���:�H�E�V�H�L�W�H���V�H�O�E�V�W���H�L�Q�H���1�D�F�K�Y�H�U�I�R�O�J�X�Q�J���G�H�U��
�1�X�W�]�H�U���>�/�*�1�����@���� �'�H�P�J�H�J�H�Q�•�E�H�U�� �V�W�D�P�P�H�Q���,�Q�K�D�O�W�H���Y�R�Q�� �'�U�L�W�W�D�Q�E�L�H�W�H�U�Q�� ���H�Q�J�� �W�K�L�U�G-�S�D�U�W�\��

88 Georg Opitz und Gunnar Auth



 

 

�F�R�Q�W�H�Q�W�����Y�R�Q���H�L�Q�H�U���D�Q�G�H�U�H�Q���'�R�P�D�L�Q�� �X�Q�G���H�U�P�|�J�O�L�F�K�H�Q���H�V�� �H�[�W�H�U�Q�H�Q�� �$�Q�E�L�H�W�H�U�Q���� �1�X�W�]�X�Q�J�V��
�G�D�W�H�Q�� �]�X�� �H�U�K�H�E�H�Q���� �V�R�E�D�O�G���G�H�U�H�Q���,�Q�K�D�O�W�H�� �D�X�I���G�H�U�� �:�H�E�V�H�L�W�H���G�H�V�� �(�U�V�W�D�Q�E�L�H�W�H�U�V���D�E�J�H�U�X�I�H�Q��
�Z�H�U�G�H�Q���>�/�*�1�����@���� �=�X�� �G�L�H�V�H�Q�� �'�U�L�W�W�D�Q�E�L�H�W�H�U�Q�� �]�l�K�O�H�Q�� �:�H�U�E�H�Q�H�W�]�Z�H�U�N�H�����V�R�]�L�D�O�H�� �1�H�W�]�Z�H�U�N�H��
�X�Q�G���+�H�U�V�W�H�O�O�H�U�� �Y�R�Q���$�Q�D�O�\�V�H-�7�R�R�O�V���� �G�L�H�� �G�X�U�F�K���G�L�H���(�L�Q�E�H�W�W�X�Q�J���V�R�J�H�Q�D�Q�Q�W�H�U�� �:�L�G�J�H�W�V���H�L�Q�H��
�J�H�U�l�W�H-���X�Q�G���V�L�W�]�X�Q�J�V�•�E�H�U�J�U�H�L�I�H�Q�G�H���1�D�F�K�Y�H�U�I�R�O�J�X�Q�J���Y�R�Q���1�X�W�]�H�U�Q���H�U�O�D�X�E�H�Q���>�6�X�����@�� 

������ �$�U�W�H�Q���X�Q�G���,�P�S�O�H�P�H�Q�W�L�H�U�X�Q�J�V�I�R�U�P�H�Q���Y�R�Q���7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q 

�7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���O�D�V�V�H�Q�� �V�L�F�K�� �L�Q�� �]�X�V�W�D�Q�G�V�E�H�K�D�I�W�H�W�H�V�����H�Q�J�� �V�W�D�W�H�I�X�O�����X�Q�G�� �]�X�V�W�D�Q�G�V�O�R�V�H�V��
���H�Q�J�� �V�W�D�W�H�O�H�V�V�����7�U�D�F�N�L�Q�J�� �X�Q�W�H�U�V�F�K�H�L�G�H�Q���>�6�D�����@�����%�H�L�P�� �]�X�V�W�D�Q�G�V�E�H�K�D�I�W�H�W�H�Q�� �7�U�D�F�N�L�Q�J�� �Z�H�U��
�G�H�Q���,�Q�I�R�U�P�D�W�L�R�Q�H�Q���D�X�I���G�H�P���(�Q�G�J�H�U�l�W���G�H�V���1�X�W�]�H�U�V�� �J�H�V�S�H�L�F�K�H�U�W�����G�D���+�7�7�3���D�O�V���]�X�V�W�D�Q�G�V�O�R��
�V�H�V�� �3�U�R�W�R�N�R�O�O�� �N�H�L�Q�H�� �S�H�U�V�L�V�W�H�Q�W�H�� �'�D�W�H�Q�V�S�H�L�F�K�H�U�X�Q�J�� �H�U�O�D�X�E�W���>�)�1�5�����@���� �7�\�S�L�V�F�K�H�� �9�H�U�W�U�H�W�H�U��
�V�L�Q�G�� �:�H�E-�&�R�R�N�L�H�V���� �:�H�E-�%�H�D�F�R�Q�V�� �X�Q�G�� �+�7�0�/��-�:�H�E-�6�W�R�U�D�J�H-�2�E�M�H�N�W�H���>�3�X�����@���� �'�D�J�H�J�H�Q��
�H�U�I�R�U�G�H�U�W���]�X�V�W�D�Q�G�V�O�R�V�H�V���7�U�D�F�N�L�Q�J���N�H�L�Q�H���O�R�N�D�O�H���6�S�H�L�F�K�H�U�X�Q�J�����V�R�Q�G�H�U�Q���Q�X�W�]�W���7�H�F�K�Q�L�N�H�Q���Z�L�H��
�%�U�R�Z�V�H�U-�)�L�Q�J�H�U�S�U�L�Q�W�L�Q�J�����G�L�H���V�L�F�K���Q�X�U���V�F�K�Z�H�U���G�X�U�F�K���3�U�L�Y�D�W�H-�%�U�R�Z�V�L�Q�J���R�G�H�U���/�|�V�F�K�X�Q�J���Y�R�Q��
�7�U�D�F�N�L�Q�J-�2�E�M�H�N�W�H�Q���X�Q�W�H�U�E�L�Q�G�H�Q���O�D�V�V�H�Q���>�6�D�����@�� 

�:�H�E-�&�R�R�N�L�H�V���V�L�Q�G�� �L�Q�W�H�J�U�D�O�H�U�� �%�H�V�W�D�Q�G�W�H�L�O�� �P�R�G�H�U�Q�H�U�� �:�H�E�D�Q�Z�H�Q�G�X�Q�J�H�Q�� �X�Q�G�� �K�D�E�H�Q�� �]�X��
�J�O�H�L�F�K�� �Z�L�F�K�W�L�J�H�� �,�P�S�O�L�N�D�W�L�R�Q�H�Q���I�•�U�� �G�H�Q���'�D�W�H�Q�V�F�K�X�W�]���>�&�D�����@�����6�L�H���V�L�Q�G���7�H�[�W�]�H�L�F�K�H�Q�I�R�O�J�H�Q����
�G�L�H���D�O�V���7�U�L�S�H�O���D�X�V���'�R�P�l�Q�H�����6�F�K�O�•�V�V�H�O���X�Q�G���:�H�U�W���L�P���%�U�R�Z�V�H�U���J�H�V�S�H�L�F�K�H�U�W���Z�H�U�G�H�Q���>�%�D�����@����
�6�L�H�� �Z�H�U�G�H�Q�� �H�Q�W�Z�H�G�H�U�� �S�H�U�� �+�7�7�3-�6�H�W-�&�R�R�N�L�H-�+�H�D�G�H�U�� �R�G�H�U�� �Y�L�D�� �-�D�Y�D�6�F�U�L�S�W-�$�3�,�� �J�H�V�H�W�]�W��
�>�%�X�����@�� �X�Q�G�� �Q�D�F�K�� �4�X�H�O�O�H�� �L�Q�� �(�U�V�W�D�Q�E�L�H�W�H�U-�� �X�Q�G�� �'�U�L�W�W�D�Q�E�L�H�W�H�U-�&�R�R�N�L�H�V�� �X�Q�W�H�U�V�F�K�L�H�G�H�Q��
�>�*�|�����@���� �6�H�V�V�L�R�Q-�&�R�R�N�L�H�V���H�Q�G�H�Q�� �P�L�W���6�L�W�]�X�Q�J�V�H�Q�G�H�����S�H�U�V�L�V�W�H�Q�W�H���&�R�R�N�L�H�V�� �E�H�V�L�W�]�H�Q���H�L�Q���$�E��
�O�D�X�I�G�D�W�X�P���X�Q�G���Y�H�U�E�O�H�L�E�H�Q���O�l�Q�J�H�U���L�P���6�S�H�L�F�K�H�U���>�7�U�����@�����>�*�|�����@�����1�D�F�K���L�K�U�H�P���=�Z�H�F�N���O�D�V�V�H�Q��
�V�L�F�K���:�H�E-�&�R�R�N�L�H�V�� �L�Q�� �Y�L�H�U�� �*�U�X�S�S�H�Q���X�Q�W�H�U�W�H�L�O�H�Q�����(�V�V�H�Q�]�L�H�O�O�H���&�R�R�N�L�H�V���J�H�Z�l�K�U�O�H�L�V�W�H�Q�� �X�Q��
�Y�H�U�]�L�F�K�W�E�D�U�H���)�X�Q�N�W�L�R�Q�H�Q�����]�� �%���� �$�X�W�K�H�Q�W�L�¿�]�L�H�U�X�Q�J���� �6�L�W�]�X�Q�J�V�P�D�Q�D�J�H�P�H�Q�W������ �Z�l�K�U�H�Q�G���7�D�U��
�J�H�W�L�Q�J-���X�Q�G���:�H�U�E�H-�&�R�R�N�L�H�V���J�H�U�l�W�H�•�E�H�U�J�U�H�L�I�H�Q�G�H�V���7�U�D�F�N�L�Q�J���X�Q�G���S�H�U�V�R�Q�D�O�L�V�L�H�U�W�H���:�H�U�E�X�Q�J��
�H�U�P�|�J�O�L�F�K�H�Q�� �X�Q�G�� �G�D�P�L�W�� �H�U�K�|�K�W�H�� �'�D�W�H�Q�V�F�K�X�W�]�U�L�V�L�N�H�Q�� �E�H�U�J�H�Q�����'�D�Q�H�E�H�Q���G�L�H�Q�H�Q���3�H�U�I�R�U��
�P�D�Q�F�H-���X�Q�G���)�X�Q�F�W�L�R�Q�D�O�L�W�\-�&�R�R�N�L�H�V���]�X�U���2�S�W�L�P�L�H�U�X�Q�J���X�Q�G���3�H�U�V�R�Q�D�O�L�V�L�H�U�X�Q�J���G�H�U���:�H�E�V�H�L�W�H-
�1�X�W�]�X�Q�J���>�,�&�����@�����:�H�E-�%�H�D�F�R�Q�V���V�L�Q�G���W�\�S�L�V�F�K�H�U�Z�H�L�V�H���� �î ��-�3�L�[�H�O-�*�U�D�¿�N�H�Q�����G�L�H���P�H�L�V�W���Y�R�Q��
�'�U�L�W�W�D�Q�E�L�H�W�H�U�Q�� �E�H�U�H�L�W�J�H�V�W�H�O�O�W�� �Z�H�U�G�H�Q�� �X�Q�G�� �G�X�U�F�K�� �W�U�D�Q�V�S�D�U�H�Q�W�H�� �R�G�H�U�� �K�L�Q�W�H�U�J�U�X�Q�G�I�D�U�E�L�J�H��
�(�L�Q�E�H�W�W�X�Q�J���1�X�W�]�H�U�D�N�W�L�Y�L�W�l�W�H�Q���Q�D�F�K�Y�H�U�I�R�O�J�H�Q�����X�U�V�S�U�•�Q�J�O�L�F�K�������������D�O�V���Ä�:�H�E���%�X�J�³���G�H�¿�Q�L�H�U�W����
�>�6�P�����@�����>�5�/�����@������ �8�Q�W�H�U�� �H�L�Q�H�U���H�U�Z�H�L�W�H�U�W�H�Q�� �'�H�¿�Q�L�W�L�R�Q�� �V�F�K�O�L�H�‰�H�Q�� �:�H�E-�%�H�D�F�R�Q�V�� �D�X�‰�H�U�G�H�P��
�N�O�H�L�Q�H���&�R�G�H-�6�Q�L�S�S�H�W�V�����]�� �%�����-�D�Y�D�6�F�U�L�S�W�����&�6�6�����H�L�Q�����G�L�H���G�L�H�V�H�O�E�H���7�U�D�F�N�L�Q�J-�)�X�Q�N�W�L�R�Q���H�U�I�•�O��
�O�H�Q���>�'�R�����@�����+�7�0�/��-�:�H�E-�6�W�R�U�D�J�H-�2�E�M�H�N�W�H���V�S�H�L�F�K�H�U�Q���6�F�K�O�•�V�V�H�O-�:�H�U�W-�3�D�D�U�H�� �L�P�� �%�U�R�Z��
�V�H�U���X�Q�G�� �O�D�V�V�H�Q�� �V�L�F�K�� �•�E�H�U���H�L�Q�H�� �-�D�Y�D�6�F�U�L�S�W-�$�3�,���Y�H�U�Z�D�O�W�H�Q�����6�H�V�V�L�R�Q-�6�W�R�U�D�J�H-�2�E�M�H�N�W�H���V�S�H�L��
�F�K�H�U�Q���'�D�W�H�Q�� �I�H�Q�V�W�H�U�J�H�E�X�Q�G�H�Q���Q�X�U�� �I�•�U�� �G�L�H�� �'�D�X�H�U�� �G�H�U�� �D�N�W�X�H�O�O�H�Q���6�L�W�]�X�Q�J���� �Z�l�K�U�H�Q�G�� �/�R�F�D�O-
�6�W�R�U�D�J�H-�2�E�M�H�N�W�H���G�L�H�V�H���S�H�U�V�L�V�W�H�Q�W���•�E�H�U���)�H�Q�V�W�H�U-���X�Q�G���6�L�W�]�X�Q�J�V�J�U�H�Q�]�H�Q���K�L�Q�Z�H�J���H�U�K�D�O�W�H�Q���X�Q�G��
�G�D�G�X�U�F�K�� �'�U�L�W�W�D�Q�E�L�H�W�H�U�Q�� �H�U�P�|�J�O�L�F�K�H�Q���� �P�L�W�� �H�L�Q�G�H�X�W�L�J�H�Q�� �.�H�Q�Q�X�Q�J�H�Q�� �J�H�U�l�W�H�•�E�H�U�J�U�H�L�I�H�Q�G�H�V��
�7�U�D�F�N�L�Q�J���]�X���U�H�D�O�L�V�L�H�U�H�Q���>�:�+�����@�����%�U�R�Z�V�H�U-�)�L�Q�J�H�U�S�U�L�Q�W�L�Q�J���Q�X�W�]�W���H�L�Q�H���9�L�H�O�]�D�K�O���E�U�R�Z�V�H�U-��
�X�Q�G�� �J�H�U�l�W�H�V�S�H�]�L�¿�V�F�K�H�U�� �0�H�U�N�P�D�O�H�� ���]�� �%���� �8�V�H�U-�$�J�H�Q�W���� �%�L�O�G�V�F�K�L�U�P�D�X�I�O�|�V�X�Q�J���� �L�Q�V�W�D�O�O�L�H�U�W�H��
�6�F�K�U�L�I�W�D�U�W�H�Q�������X�P���%�U�R�Z�V�H�U-�,�Q�V�W�D�Q�]�H�Q���R�K�Q�H���O�R�N�D�O�H���6�S�H�L�F�K�H�U�X�Q�J���H�L�Q�G�H�X�W�L�J���]�X���L�G�H�Q�W�L�¿�]�L�H�U�H�Q��
�X�Q�G���1�X�W�]�H�U���•�E�H�U���Y�H�U�V�F�K�L�H�G�H�Q�H���:�H�E�V�H�L�W�H�Q���K�L�Q�Z�H�J���Q�D�F�K�]�X�Y�H�U�I�R�O�J�H�Q���>�6�+�&�����@�����)�L�Q�J�H�U�S�U�L�Q��
�W�L�Q�J���J�L�O�W���D�O�V���Z�H�L�W�D�X�V���S�H�U�V�L�V�W�H�Q�W�H�U���X�Q�G���L�V�W���V�F�K�Z�H�U�H�U���]�X���N�R�Q�W�U�R�O�O�L�H�U�H�Q���D�O�V���]�X�V�W�D�Q�G�V�E�H�K�D�I�W�H�W�H�V��

User Tracking auf kommunalen Webpräsenzen 89



 

 

�7�U�D�F�N�L�Q�J�����'�D�U�•�E�H�U���K�L�Q�D�X�V���J�L�E�W���H�V���Z�H�L�W�H�U�H���7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q�����G�L�H���V�L�F�K���L�Q���V�L�W�]�X�Q�J�V-�����V�S�H�L��
�F�K�H�U-���X�Q�G���F�D�F�K�H-�E�D�V�L�H�U�W�H���7�H�F�K�Q�L�N�H�Q���X�Q�W�H�U�W�H�L�O�H�Q���O�D�V�V�H�Q���>�%�X�����@�� 

�� �0�H�W�K�R�G�L�N���G�H�U���8�Q�W�H�U�V�X�F�K�X�Q�J 

�'�H�U���:�(�&���L�V�W���H�L�Q���X�Q�W�H�U���G�H�U���/�L�]�H�Q�]���(�8�3�/���������Y�H�U�|
u�H�Q�W�O�L�F�K�W�H�V���)�U�H�H���2�S�H�Q���6�R�X�U�F�H���7�R�R�O���G�H�V��
�(�X�U�R�S�l�L�V�F�K�H�Q�� �'�D�W�H�Q�V�F�K�X�W�]�E�H�D�X�I�W�U�D�J�W�H�Q���>�(�'�R���� �-���@���� �G�D�V�� �H�L�Q�H�� �D�X�W�R�P�D�W�L�V�L�H�U�W�H���� �V�N�D�O�L�H�U�E�D�U�H��
�X�Q�G�� �U�H�S�U�R�G�X�]�L�H�U�E�D�U�H�� �$�Q�D�O�\�V�H�� �Y�R�Q���:�H�E�S�U�l�V�H�Q�]�H�Q���H�U�P�|�J�O�L�F�K�W���� �)�•�U�� �M�H�G�H���8�Q�W�H�U�V�X�F�K�X�Q�J��
�V�W�D�U�W�H�W���G�H�U���:�(�&�� �H�L�Q�H�� �Q�H�X�H�� �&�K�U�R�P�L�X�P-�,�Q�V�W�D�Q�]�� �P�L�W���I�U�L�V�F�K�H�P���1�X�W�]�H�U�S�U�R�¿�O���X�Q�G���O�l�G�W���:�H�E��
�V�H�L�W�H�Q���G�H�U�� �:�H�E�S�U�l�V�H�Q�]���V�H�T�X�H�Q�]�L�H�O�O���R�K�Q�H�� �Z�H�L�W�H�U�H���1�X�W�]�H�U�L�Q�W�H�U�D�N�W�L�R�Q�����' �D�V�� �7�R�R�O���H�U�I�D�V�V�W��
�Z�l�K�U�H�Q�G�� �G�H�U�� �8�Q�W�H�U�V�X�F�K�X�Q�J���X�� �D�����+�7�7�3-�/�L�Q�N�V�� ���(�U�V�W�D�Q�E�L�H�W�H�U���� �'�U�L�W�W�D�Q�E�L�H�W�H�U�� �V�R�Z�L�H�� �9�H�U��
�Z�H�L�V�H�� �D�X�I�� �V�R�]�L�D�O�H�� �0�H�G�L�H�Q�� �X�Q�G�� �.�R�O�O�D�E�R�U�D�W�L�R�Q�V�G�L�H�Q�V�W�H������ �H�L�Q�H�� �Y�R�O�O�V�W�l�Q�G�L�J�H�� �/�L�V�W�H�� �E�H�V�X�F�K�W�H�U��
�:�H�E�V�H�L�W�H�Q���� �+�7�0�/��-�/�R�F�D�O-�6�W�R�U�D�J�H-�(�L�Q�W�U�l�J�H���� �D�O�O�H�� �L�P�� �%�U�R�Z�V�H�U�S�U�R�¿�O�� �D�E�J�H�O�H�J�W�H�Q�� �:�H�E-
�&�R�R�N�L�H�V�� �X�Q�G�� �:�H�E-�%�H�D�F�R�Q�V���� �7�U�D�F�N�L�Q�J-�$�Q�I�U�D�J�H�Q���P�L�W�W�H�O�V���L�Q�W�H�J�U�L�H�U�W�H�U���)�L�O�W�H�U-�/�L�V�W�H�Q3���X�Q�G��
�H�L�Q�H�U���h�E�H�U�V�L�F�K�W���G�H�U���(�U�V�W-���X�Q�G���'�U�L�W�W�D�Q�E�L�H�W�H�U-�+�R�V�W�V���V�R�Z�L�H���G�L�H���:�H�E�6�R�F�N�H�W-�.�R�P�P�X�Q�L�N�D�W�L�R�Q��
�]�Z�L�V�F�K�H�Q���%�U�R�Z�V�H�U���X�Q�G���6�H�U�Y�H�U�����(�L�Q�H�� �9�L�H�O�]�D�K�O�� �Y�R�Q�� �.�R�Q�¿�J�X�U�D�W�L�R�Q�V�S�D�U�D�P�H�W�H�U�Q���U�X�Q�G�H�W���G�H�Q��
�)�X�Q�N�W�L�R�Q�V�X�P�I�D�Q�J���D�E�����0�L�W���Ä--�P�D�[�³���H�U�Z�H�L�W�H�U�W���G�H�U���:�(�&���G�L�H���/�L�Q�N-�(�[�S�O�R�U�D�W�L�R�Q���X�P���E�H�O�L�H�E�L�J��
�Y�L�H�O�H�� �]�X�V�l�W�]�O�L�F�K�H�� �:�H�E�V�H�L�W�H�Q�� �S�U�R�� �:�H�E�S�U�l�V�H�Q�]���� �Z�l�K�U�H�Q�G�� �Ä--�G�Q�W�� �W�U�X�H�³�� �X�Q�G�� �Ä--�G�Q�W-�M�V�� �W�U�X�H�³��
�G�D�V�� �6�H�Q�G�H�Q�� �G�H�V�� �Ä�'�R�� �1�R�W�� �7�U�D�F�N�³-�+�H�D�G�H�U�V�� �V�R�Z�R�K�O�� �D�X�I�� �+�7�7�3-���D�O�V�� �D�X�F�K�� �D�X�I�� �-�D�Y�D�6�F�U�L�S�W-
�(�E�H�Q�H���D�N�W�L�Y�L�H�U�H�Q�����'�L�H���.�R�P�E�L�Q�D�W�L�R�Q���G�L�H�V�H�U���)�X�Q�N�W�L�R�Q�H�Q���P�D�F�K�W���G�H�Q���:�(�&���]�X�P���J�H�H�L�J�Q�H�W�H�Q��
�,�Q�V�W�U�X�P�H�Q�W�� �I�•�U�� �J�U�R�‰�]�D�K�O�L�J�H���8�Q�W�H�U�V�X�F�K�X�Q�J�H�Q�����:�H�L�W�H�U�K�L�Q�� �D�X�V�V�F�K�O�D�J�J�H�E�H�Q�G�� �I�•�U�� �G�L�H���$�X�V��
�Z�D�K�O���Z�D�U�� �G�L�H�� �R
v�]�L�H�O�O�H�� �%�H�U�H�L�W�V�W�H�O�O�X�Q�J�� �G�X�U�F�K�� �G�H�Q���(�8-�'�D�W�H�Q�V�F�K�X�W�]�E�H�D�X�I�W�U�D�J�W�H�Q�����Z�R�G�X�U�F�K��
�H�L�Q�H�� �G�D�W�H�Q�V�F�K�X�W�]�N�R�Q�I�R�U�P�H�� �X�Q�G���V�L�F�K�H�U�H�� �1�X�W�]�E�D�U�N�H�L�W�� �S�U�L�Q�]�L�S�L�H�O�O�� �D�Q�J�H�Q�R�P�P�H�Q�� �Z�H�U�G�H�Q��
�N�D�Q�Q�����9�H�U�J�O�H�L�F�K�E�D�U�H�� �7�R�R�O�V�� �V�L�Q�G���Ä�)�3�'�H�W�H�F�W�L�Y�H�³$"�����������������]�X�U�� �(�U�N�H�Q�Q�X�Q�J�� �]�X�V�W�D�Q�G�V�O�R�V�H�U��
�7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q���>�$�F�����@�����G�L�H���Ä�2�S�H�Q�:�3�0�³-�3�O�D�W�W�I�R�U�P%"�������������������������� �I�•�U���]�X�V�W�D�Q�G�V�O�R�V�H��
�X�Q�G���]�X�V�W�D�Q�G�V�E�H�K�D�I�W�H�W�H���7�U�D�F�N�L�Q�J-�0�H�W�K�R�G�H�Q�����>�(�Q�����@�����>�(�1�����@�������Ä�Z�H�E�;�U�D�\�³&"�����������������]�X�U��
�8�Q�W�H�U�Q�H�K�P�H�Q�V�]�X�R�U�G�Q�X�Q�J�� �Y�R�Q���$�Q�I�U�D�J�H�Q�� �Y�R�Q�� �'�U�L�W�W�D�Q�E�L�H�W�H�U�Q���>�/�L�����@���X�Q�G���Ä�2�P�Q�L�&�U�D�Z�O�³'"��
���������������I�•�U���8�Q�W�H�U�V�X�F�K�X�Q�J�H�Q���L�Q���P�R�E�L�O�H�Q���X�Q�G���'�H�V�N�W�R�S�E�U�R�Z�V�H�U�Q���>�&�D�����@�� 

�'�L�H���8�Q�W�H�U�V�X�F�K�X�Q�J���Z�X�U�G�H���]�Z�L�V�F�K�H�Q���G�H�P������ �6�H�S�W�H�P�E�H�U �����������X�Q�G���G�H�P������ �6�H�S�W�H�P�E�H�U ����������
�X�Q�W�H�U���1�X�W�]�X�Q�J���G�H�U���'�R�F�N�H�U���(�Q�J�L�Q�H�� �&�( ���������������X�Q�G���G�H�V���'�R�F�N�H�U-�,�P�D�J�H�V���:�(�&�� �Y������������ �Y�R�P��
������ �$�S�U�L�O �����������G�X�U�F�K�J�H�I�•�K�U�W�����'�L�H���Y�H�U�Z�H�Q�G�H�W�H�Q���)�L�O�W�H�U-�/�L�V�W�H�Q���V�R�Z�L�H���G�L�H���/�L�V�W�H���G�H�U���V�R�]�L�D�O�H�Q��
�0�H�G�L�H�Q���P�L�W������ �(�L�Q�W�U�l�J�H�Q���G�D�W�L�H�U�H�Q���D�X�I���G�H�Q������ �6�H�S�W�H�P�E�H�U �������������'�L�H���'�D�W�H�Q�D�Q�D�O�\�V�H���H�U�I�R�O�J�W�H��
�L�Q�� �H�L�Q�H�U���0�\�6�4�/-�'�D�W�H�Q�E�D�Q�N�� �P�L�W�� �S�H�U�V�L�V�W�H�Q�W�H�U�� �6�S�H�L�F�K�H�U�X�Q�J���� �G�L�H�� �'�D�W�H�Q�E�H�D�U�E�H�L�W�X�Q�J�� �X�Q�G��-
�D�X�V�Z�H�U�W�X�Q�J���Z�X�U�G�H���•�E�H�U���S�K�S�0�\�$�G�P�L�Q���U�H�D�O�L�V�L�H�U�W�����=�X�Q�l�F�K�V�W���Z�X�U�G�H�Q���G�D�V���|
u�H�Q�W�O�L�F�K���Y�H�U�I�•�J��
�E�D�U�H�� �*�H�P�H�L�Q�G�H�Y�H�U�]�H�L�F�K�Q�L�V�� �G�H�U�� �/�D�Q�G�H�V�G�L�U�H�N�W�L�R�Q�� �6�D�F�K�V�H�Q( "

4�� ���6�W�D�Q�G�� ���� �$�X�J�X�V�W�� ������������
�1 �  �����������X�Q�G�� �G�L�H���:�(�& -�8�Q�W�H�U�V�X�F�K�X�Q�J�V�H�U�J�H�E�Q�L�V�V�H���L�P�S�R�U�W�L�H�U�W�����1�D�F�K�� �G�H�P�� �'�D�W�H�Q�L�P�S�R�U�W��
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https://secure.fanboy.co.nz/fanboy-annoyance.txt [Zugriff jeweils am: 02.09.2024]. 
4 https://www.lds.sachsen.de/?ID=2392&art_param=155 [Zugriff am: 26.08.2024]. 
5 https://github.com/dropbox/zxcvbn [Zugriff am: 09.09.2024]. 
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6 https://github.com/jkwakman/Open-Cookie-Database [Zugriff am: 09.09.2024]. 
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�6�H�V�V�L�R�Q �������� ��  �������� ��  - 
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�'�L�H���.�D�W�H�J�R�U�L�V�L�H�U�X�Q�J���G�H�U���S�H�U�V�L�V�W�H�Q�W�H�Q���&�R�R�N�L�H�V���Q�D�F�K���/�H�E�H�Q�V�G�D�X�H�U���H�U�I�R�O�J�W�H���J�H�P�l�‰���G�H�U���Y�R�Q��
�*�|�W�]�H���H�W���D�O�����Y�R�U�J�H�V�F�K�O�D�J�H�Q�H�Q���.�O�D�V�V�L�¿�N�D�W�L�R�Q���>�*�|�����@�����(�L�Q���$�Q�W�H�L�O���Y�R�Q �������� �����G�H�U���&�R�R�N�L�H�V��
�Z�L�H�V���H�L�Q�H���/�H�E�H�Q�V�G�D�X�H�U���Y�R�Q���” �� �7�D�J���D�X�I�����Y�J�O�� �7�D�E�� ���������'�H�U���$�Q�W�H�L�O���G�H�U���&�R�R�N�L�H�V�� �P�L�W�� �H�L�Q�H�U��
�/�H�E�H�Q�V�G�D�X�H�U���Y�R�Q���” �� �0�R�Q�D�W�� �E�H�O�L�H�I�� �V�L�F�K�� �D�X�I �������� �� ���� �Z�l�K�U�H�Q�G���������� �� ���G�H�U�� �&�R�R�N�L�H�V�� �H�L�Q�H��
�/�H�E�H�Q�V�G�D�X�H�U���Y�R�Q���” �� �-�D�K�U���D�X�I�Z�L�H�V�H�Q������������ �����Z�L�H�V�H�Q���H�L�Q�H���/�H�E�H�Q�V�G�D�X�H�U���Y�R�Q���! �� �-�D�K�U���D�X�I����
�:�l�K�U�H�Q�G���(�U�V�W�D�Q�E�L�H�W�H�U-�&�R�R�N�L�H�V���L�Q�V�E�H�V�R�Q�G�H�U�H���L�Q���G�H�Q���N�X�U�]�O�H�E�L�J�H�Q���.�D�W�H�J�R�U�L�H�Q���G�R�P�L�Q�L�H�U�W�H�Q����
�V�W�L�H�J�� �G�H�U�� �$�Q�W�H�L�O�� �G�H�U�� �'�U�L�W�W�D�Q�E�L�H�W�H�U-�&�R�R�N�L�H�V�� �P�L�W�� �]�X�Q�H�K�P�H�Q�G�H�U�� �/�H�E�H�Q�V�G�D�X�H�U�� �G�H�X�W�O�L�F�K�� �D�Q��
���Y�J�O�� �$�E�E�� �$�������L�P���$�Q�K�D�Q�J���� 
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�J�R�U�L�H�Q���Y�R�U�J�H�Q�R�P�P�H�Q���X�Q�G���O�D�J���P�L�W���������� ���� �G�H�X�W�O�L�F�K���X�Q�W�H�U���G�H�Q���Y�R�Q���8�U�E�D�Q���H�W���D�O�����D�Q�J�H�J�H�E�H��
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�H�U�I�D�V�V�W�� �Z�H�U�G�H�Q������������ ���� �G�H�U���:�H�E-�&�R�R�N�L�H�V�� �Z�D�U�H�Q���D�X�V���W�H�F�K�Q�L�V�F�K�H�U�� �6�L�F�K�W�� �D�O�V���Q�R�W�Z�H�Q�G�L�J��
���Ä�V�W�U�L�F�W�O�\���Q�H�F�H�V�V�D�U�\�³�����H�L�Q�]�X�V�W�X�I�H�Q���������� �����G�L�H�Q�W�H�Q���3�H�U�I�R�U�P�D�Q�F�H-���X�Q�G�������� �����)�X�Q�N�W�L�R�Q�V�]�Z�H��
�F�N�H�Q�����Y�J�O�� �$�E�E�� �$�������L�P�� �$�Q�K�D�Q�J�������)�•�U���������� �����G�H�U���:�H�E-�&�R�R�N�L�H�V���N�R�Q�Q�W�H���N�H�L�Q�H���H�L�Q�G�H�X�W�L�J�H��
�=�Z�H�F�N�E�H�V�W�L�P�P�X�Q�J�� �Y�R�U�J�H�Q�R�P�P�H�Q�� �Z�H�U�G�H�Q�� ���Ä�8�Q�N�Q�R�Z�Q�³�������'�L�H�� �Y�H�U�E�O�H�L�E�H�Q�G�H�Q�� �������� �����±��
�H�Q�W�V�S�U�H�F�K�H�Q�G�����������������G�H�U���S�H�U�V�L�V�W�H�Q�W�H�Q���&�R�R�N�L�H�V�����Q �  ���������±���Z�X�U�G�H�Q���D�O�V���7�D�U�J�H�W�L�Q�J-���:�H�U�E�H-
�&�R�R�N�L�H�V���N�O�D�V�V�L�¿�]�L�H�U�W���X�Q�G���P�L�W���G�H�P���Y�R�Q���'�U�R�S�E�R�[���H�Q�W�Z�L�F�N�H�O�W�H�Q���6�F�K�l�W�]�H�U���I�•�U���G�L�H���.�H�Q�Q�Z�R�U�W��
�V�W�l�U�N�H�� �J�H�P�l�‰�� �6�D�Q�F�K�H�]-�5�R�O�D�� �H�W�� �D�O�����>�6�D�����@���E�H�X�U�W�H�L�O�W���� �:�H�U�W�H�� �•�E�H�U�� ���������J�H�O�W�H�Q�� �K�L�H�U�E�H�L�� �D�O�V��
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I/$,45-6&$$&! 5W'! VW'3&'! -:/0*! G&'0&/! -:&! :/! 0&'! D&-&6@&-L&3'W/04/3! /4'! #)/&! 0:'&%6&!
"&'<5$:=)64/3!&'GO)/6!\V&Y7_o!&:/&!5'&:G:$$:3&!R&:$/,)?&!G:'0!&'GW/-=)6!\V47[*!.H7ac!
5H_H!K:/&!"&'<5$:=)64/3!GO'&!/,=)!I'6:%&$!c]!IL-,6@!7!.,6@![!DD!/:=)6!@4$O--:3H!8,)&'!
5&)$6!&:/&!%$,'&!3&-&6@$:=)&!P&3&$4/3!5W'!0:&!F#??4/&/H!

8&'!QR*#$%-2'.&'!:/!8&46-=)$,/0!-6&$$6!&:/&!%#?<$&M&!N&',4-5#'0&'4/3!0,'H!I'6:%&$!h7=!
DD!&'?23$:=)6!-&:6!YZZh!0:&!C4-,??&/,'L&:6!9#/!V4/0!4/0!+O/0&'/!L&:!QRS.J-6&?&/*!
4/0! 0:&! YZ7[! &'5#$36&! K'G&:6&'4/3! 04'=)! IL-,6@! ^! '&3&$6! 0&/! C43,/3! @4!

!
Y!V,-:-!:-6!0:&!K:/6&:$4/3!0&'!F#??4/,$&/!D&?&:/-=),56--6&$$&!5W'!"&'G,$64/3-?,/,3&?&/6!\F3-6Y]_!
a!K:/&!I4-/,)?&!L:$0&6!):&'L&:!0:&!.6,06!T#$5-L4'3*!0:&!,453'4/0!&:/&-!0:'&%6&/!F#/6,%6-!4/0!0&'!
K'?23$:=)4/3!&:/&-!KM<&'6&/3&-<'O=)-!:/!U:&0&'-,=)-&/!3&@:&$6!,4-3&GO)$6!G4'0&H!
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"&'G,$64/3-$&:-64/3&/!9#/!V4/0!4/0!+O/0&'/H!8,-!ACD!4/0!0:&!K'G&:6&'4/3!0&-!I'6H!
h7=! DD! 3&L&/! 0&?! V4/0! ?&)'! K:/5$4--! ,45! 0:&! "&'G,$64/3-0:3:6,$:-:&'4/3*! ,4=)! :?!
+,/0&-'&=)6!\COYa*! .H^]*! 7^^!5H_H!8:&! ":&$@,)$!0&'! I%6&4'&! ,45!0&/! 520&',$&/! KL&/&/!
&'-=)G&'6! 0:&! F##'0:/,6:#/! 4/0! IL-6:??4/3! \.RY7*! .H]7! 5H_*! G,-! @4! '&04/0,/6&/!
K/6G:=%$4/3&/!9#/!QRS+2-4/3&/!5W)'6!\V&Y7_H!!

S2;04! *2,24%-4%&,-2;0#! 8#'#45#! -:/0! &:/! &')&L$:=)&-! N:/0&'/:-! 5W'! 0:&!
"&'G,$64/3-0:3:6,$:-:&'4/3!\FWY7*! .HYc! 5H_H! 8&'! U#'?&/%#/6'#$$',6! BUFPE! <'W56!
D&-&6@&-&/6GW'5&! ,45! LW'#%',6:-=)&! V&$,-64/3&/*! i&0#=)! G:'0! 0&'! KSD#9&'/?&/6!
;'W5$&:65,0&/! /4'! -<#',0:-=)! 3&/46@6*! G,-! ,45! &:/&! @23&'$:=)&! N,$64/3! 0&'!
V4/0&-'&3:&'4/3!):/0&46&6!\FWY7*!.HYc!5H_H!

T%4#+';0&45!-6&$$6!&:/&!G&:6&'&!@&/6',$&!N&',4-5#'0&'4/3!0,'*!4?!0:&! ;':9,6-<)O'&!0&'!
VW'3&'!@4!G,)'&/!4/0!0&/!I/5#'0&'4/3&/!0&'!8,6&/-=)46@SD'4/09&'#'0/4/3!B8.D"AE!
@4!&/6-<'&=)&/H!R'#6@!0&'!V&0&464/3!0&-!8,6&/-=)46@&-!@&:36!&:/&!.640:&*!0,--!/4'!a]`!
0&'!L&5',36&/!F#??4/&/!QRS.:=)&')&:6!4/0!8,6&/-=)46@!,$-!G:=)6:3!&',=)6&/!\Q/YZ*!.Hd_H!
8:&!%#?<$&M&/! '&=)6$:=)&/!P,)?&/L&0:/34/3&/!-6&$$&/!L&-#/0&'-!%$&:/&'&!F#??4/&/!
9#'!N&',4-5#'0&'4/3&/H!!

8,-!A/$:/&@43,/3-3&-&6@!BACDE!),6!@G,'!KSD#9&'/?&/6SR)&?&/!-6O'%&'!:/!0&/!(#%4-!
3&'W=%6!\N,Y7*! .H7Z^Z! 5H*!FWY7*! .H7c_*! i&0#=)!.%+,#-4! #'! %+! #2+#.! D)+'#U&#+4#+!
/)-242';0#+! V2--#+!@4'! >?-&6@4/3H! 8:&! %4'@5':-6:3&! A':&/6:&'4/3! 0&'! ;#$:6:%! 4/0! 0:&!
?,/3&$/0&! F##'0:/,6:#/! @G:-=)&/! V4/0*! +O/0&'/! 4/0! F#??4/&/! 5W)'&/! @4!
Q/&55:@:&/@&/!\FWY7*!.HYZ*!]Y*!;:Y7*!.Hd^!5H_H!F#??4/&/!-&)&/!0:&!ACDS>?-&6@4/3!#56!
,$-!@4-O6@$:=)&!V&$,-64/3!4/0!/:=)6!,$-!;':#':6O6!\N,Y7*!.H7Z][*!1DYY*!.HY7c�±YYZ_H!!

�x! W#;0+2';0#X2+($%'4$&D4&$#--#!"2+*#$+2''#!

8:&!0#4#$),#+#!YWKN%+*';0%(4!0&'!255&/6$:=)&/!"&'G,$64/3!'&-4$6:&'6!,4-!0&'!0&@&/6',$&/!
C4-6O/0:3%&:6*!0:&!-:=)!,4-!0&?!(20&',$:-?4-*!0&?!P&--#'6<':/@:<!4/0!0&'!%#??4/,$&/!
.&$L-69&'G,$64/3!&'3:L6!\NRV7c*!.Ha*!Yh*!]d*!^Z!5H_H!U4'!7]`!0&'!F#??4/&/!9&'5W3&/!
WL&'!&:/&!8:3:6,$:-:&'4/3--6',6&3:&*!]^`!,'L&:6&/!,/!&:/&'!-#$=)&/!\+UYZ*!.H7Y_H!!

8:&!F#?<$&M:6O6!0&'!%#??4/,$&/!QRSQ/5',-6'4%64'&/!4/0!0:&!-6&:3&/0&/!I/5#'0&'4/3&/!
,/! K SD#9&'/?&/6S.&'9:=&-! ?,=)&/! 0:&! C4-,??&/,'L&:6! ?:6! 4/0! 0,?:6! ,4=)! 0:&!
9:0Z+,2,D#24!B)+!/$)(#''2)+#--#+!YWKT2#+'4-#2'4#$+!5W'!9:&$&!F#??4/&/!4/,L0:/3L,'!
\V#Y7*!.H7ch_H!F$&:/&'&!F#??4/&/!9&'5W3&/!#56!/:=)6!WL&'!0:&!/#6G&/0:3&/!P&--#4'=&/!
4/0!0,-!F/#G S)#G!5W'!%#?<$&M&!QRS;'#i&%6&!4/0!),L&/! .=)G:&':3%&:6&/*! l4,$:5:@:&'6&!
QRS(,=)%'O56&!@4!3&G://&/!\.FF *!.Hh�±77_H!I$$&'0:/3-!%,//!&:/&!-6,'%&!IL)O/3:3%&:6!9#/!
&:/@&$/&/! QRS8:&/-6$&:-6&'/! @4! &:/&?! "&'$4-6! ,/! ($&M:L:$:6O6! 4/0! "&'),/0$4/3-?,=)6!
5W)'&/!\FUTYZ *!.Hdac!5H_H!!

R'#6@! 9#'),/0&/&'! +2-4/3&/! -=)&:/6! &-!S%;0+&45&+,'0#..+2''# ! @4! 3&L&/H! .#! -:/0!
B.6,/0! ZYHZ^HYZY]E! 9#/! Y]Y! 3&<$,/6&/! .&'9:=&-! 7hd! @4'! U,=)/46@4/3! 9&'5W3L,'*!
,$$&'0:/3-!G&'0&/!/4'!7[!0,9#/!:/!?:/0H!c!+O/0&'/!,4=)!/,=)3&/46@6!\QRY]L*!.H]_H!K5IS
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+2-4/3&/ ] !?W--&/!04'=)!pK5IS;,',?&6':-:&'4/3p!,/!-<&@:5:-=)&!"&'G,$64/3-,L$O45&!9#/!
+O/0&'/!4/0!F#??4/&/! ,/<,--L,'! -&:/H!ALG#)$! 0:&-&-!F#/@&<6!L&'&:6-! :?!8&@&?L&'!
YZYZ!L&-=)$#--&/!G4'0&*!G:'0!&-!&'-6!,L!0&?!Z7HZ7HYZYd!9&'L:/0$:=)!\QRY]=_H!K-!5&)$&/!
3'4/0$&3&/0&!6&=)/:-=)&!V,4-6&:/&!5W'!0:&! /,)6$#-&!Q/6&3',6:#/!4/0!U46@4/3!0&'!K5IS
+2-4/3&/!4/0!&-!L&-6&)&/!/#=)!4/L&,/6G#'6&6&!0,6&/-=)46@'&=)6$:=)&!(',3&/*!4/-:=)&'&!
@&:6$:=)&!;$,/4/3&/*!4/%$,'&!F#-6&/,456&:$4/3!5W'!;5$&3&*!T&:6&'&/6G:=%$4/3!4/0!V&6':&L!
-#G:&!4/%$,'&!6&=)/:-=)&!F#/@&<6:#/&/!9#/!.=)/:66-6&$$&/!\V4Ya*!.HYc_H!

�x! 6$,%+2'%4)$2';0#!&+*!D&-4&$#--#!9'/#D4#!

8,-!0&46-=)&! "&'G,$64/3--J-6&?! :-6!9#?!P#'')$4/$2+52/!3&<'O36H!8:&-!%,//!@G,'!@4!
&:/&'!&55:@:&/6&/! I453,L&/L&,'L&:64/3!:/ !&:/@&$/&/ !V&'&:=)&/ !5W)'&/*!L&):/0&'6! i&0#=)!
0:&! WL&'3'&:5&/0&! C4-,??&/,'L&:6! 4/0! 0&/! V$:=%! ,45! 3,/@)&:6$:=)&! +2-4/3&/!\"#Y7*!
.HYZ[!5H_H!A56!G&'0&/!L&-6&)&/0&!.6'4%64'&/!$&0:3$:=)!0:3:6,$:-:&'6*!#)/&!0:&!;'#@&--&!@4!
,/,$J-:&'&/!4/0!@4!#<6:?:&'&/!\N,Y7*!.H7Z][*!.RY7*!.Hc_H!8:&!-6,''&/!.6'4%64'&/!4/0!0&'!
(#%4-! ,45! (,=)9&'5,)'&/! -6&)&/! :?!T:0&'-<'4=)!@4! ,3:$&/! I'L&:6-G&:-&/*!0:&!5W'!&:/&!
&'5#$3'&:=)&!R',/-5#'?,6:#/!4/&'$O--$:=)!-:/0!\.RY7*!.HY7*!7hh_H!

8:&! 8:3:6,$:-:&'4/3! 0&'! 255&/6$:=)&/! "&'G,$64/3! &'5#'0&'6! /&4&!=)./#4#+5#+ ! 9#/!
b:6,'L&:6&'/*! :/-L&-#/0&'&! :/! 0&/! V&'&:=)&/! A'3,/:-,6:#/-3&-6,$64/3*!
;'#i&%6?,/,3&?&/6*! 8,6&/-=)46@'&=)6! 4/0! QRSF&//6/:--&/o! D$&:=)@&:6:3! L$&:L&/! (,=)S!
4/0!(W)'4/3-%#?<&6&/@&/!G:=)6:3!\V&7d*!.HY^*!N,Y7*!.H]aY*!b,YY *!.H7cY_H!!

8:&!T2,24%-2'2#$&+,!2+!=)..&+#+!0%4!)(4!#2+#!&+4#$,#)$*+#4#!P)--#!4/0!-#$$6&!0,)&'!
0&'! #L&'-6&/! (W)'4/3-&L&/&! @43&#'0/&6! G&'0&/H! Q?! 255&/6$:=)&/! .&%6#'! -:/0! 0:&!
V&543/:--&!0&-!XQA-!#56!04'=)! '&=)6$:=)&!4/0!#'3,/:-,6#':-=)&!D'&/@&/!&:/3&-=)'O/%6*!
G,-!0:&!>?-&6@4/3!9#/!8:3:6,$:-:&'4/3-<'#i&%6&/!&'-=)G&'6!\NRV7c*!.H77c!5H_H!

�x! A%+,#-+*#!P#'')&$;#+!&+*!Q2+%+52#$&+,!

8&'! Q%;0D$Z(4#.%+,#-!2.!YWKE#D4)$!*#'!R((#+4-2;0#+!T2#+'4#'!-6&$$6!&:/&!&')&L$:=)&!
N&',4-5#'0&'4/3!0,'H!8:&!255&/6$:=)&!"&'G,$64/3!G:'0!#56!,$-!-6,''!4/0!G&/:3!://#9,6:9!
G,)'3&/#??&/! \U&7h*! .H7a�±7[_H! (W)'4/3-%'O56&! -&)&/! ?,/3&$/0&! F,'':&'&G&3&! ,$-!
N,4<63'4/0!5W'!0,-!/,=)$,--&/0&!Q/6&'&--&!,?!255&/6$:=)&/!8:&/-6!\.FF *!.H^_H!!

8:&! Q2+%+52#$&+,! 0&'! ACDS>?-&6@4/3! :-6! <'#L$&?,6:-=)H! 8:&! R'&//4/3! 9#/!
I456',3-)#)&:6! 4/0! (:/,/@:&'4/3-)#)&:6! &'-=)G&'6! &:/&! &55&%6:9&! b:66&$9&'G,$64/3!
\V4YY*! .H7Y�±7^_H! 8,-! 8:3:6,$:-:&'4/3-L403&6! 0&'! (QRFA! %#//6&! L:-! K/0&! YZYY! /:=)6!
9#$$-6O/0:3!,4-3&-=)2<56!G&'0&/*!4/6&'!,/0&'&?!,453'4/0!$,/3&'!K/6-=)&:04/3-<'#@&--&!
L&:?!QRS;$,/4/3-',6H! ":&$&!F#??4/&/! -:/0! -:=)!0&'! (2'0&'?23$:=)%&:6&/!0&-!V4/0&-!
/:=)6!L&G4--6!#0&'!-=)&:6&'/!,/! 0&'!VW'#%',6:&!0&'!I/6',3-6&$$4/3!\8QYY*!.H7a*!YZ_H!

!
] !�(�I�$���V�W�H�K�W���I�•�U���Ä�(�L�Q�H�U���I�•�U���$�O�O�H�³���X�Q�G���V�R�O�O���Y�H�U�G�H�X�W�O�L�F�K�H�Q�����G�D�V�V���H�L�Q�H���H�L�Q�P�D�O���H�Q�W�Z�L�F�N�H�O�W�H���/�|�V�X�Q�J���Y�R�Q���D�O�O�H�Q���L�P��
P,)?&/!0&-!ACD!3&/46@6!G&'0&/!%,//g-#$$H!
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JLC! M$,#:+2''#!*#$!3.($%,# !

Q?! P,)?&/! 0&'! >?5',3&! ),L&/! Yh! ;&'-#/&/! ,4-! 9&'-=):&0&/&/! F#??4/&/! ,$$&'!
V4/0&-$O/0&'!BL:-!,45!V&'$:/*!N,?L4'3!4/0!R)W':/3&/!E!6&:$3&/#??&/H!!

ALG#)$! 0:&! F#??4/&/! ,/3&L&/*! -:=)! /4'! ?Oj:3! ?:6! 0&'! ACDS>?-&6@4/3! @4!
L&-=)O56:3&/!4/0!0&'!,%64&$$&!.6,/0!,$-!4/L&5':&0:3&/0!G,)'3&/#??&/!G:'0*!-=)O6@&/!-:&!
0:&!V&'&:6-=),56!0&'!VW'3&'!@4'!U46@4/3!9#/!A/$:/&0:&/-6&/!,$-!&)&'!)#=)!&:/H!Q?!0:'&%6&/!
"&'3$&:=)!?:6! 0&'! V&,':/3;#:/6! .640:&!\V&7h_! -6&$$6! 0:&! I/<,--4/3! 0&'! ;'#@&--&! 4/0!
A'3,/:-,6:#/!,4=)!G&:6&'):/!0:&!3'2j6&!N&',4-5#'0&'4/3!0,'!B93$H!ILLH!7EH!

!

ILLH!7f!8:&!3'2j6&/!N&',4-5#'0&'4/3&/!!"#$%&'()!

8,-! Q#0-#+! B)+! B#$(1,:%$#+! YWKNR'&+,#+XKY+($%'4$&D4&$#+*! 0:&!A24+%0.#! *#$!
A24%$:#24#$! -#G:&!U&%-2(252#$4#'! O#$')+%-! -6&$$&/! ,%64&$$! &:/&! 3'2j&'&! NW'0&! 0,'! ,$-!
YZ7hH! 8&?&/63&3&/! -&)&/! 0:&! L&5',36&/! F#??4/&/! ):/-:=)6$:=)! 0&'! @4'! "&'5W34/3!
-6&)&/0&/! N,4-),$6-?:66&$! G&/:3&'! ;'#L$&?&H! 8:&! '&=)6$:=)&/! >?-&6@4/3-)W'0&/!
9&'@&:=)/&/!?&)'!,$-!0:&!NO$56&!0&'!F#??4/&/!,$-!'&$&9,/6H!

8:&-!-<:&3&$6!-:=)!,4=)!):/-:=)6$:=)!0&'!>/6&'-6W6@4/3!4/0!V&',64/3!0&'!WL&'3&#'0/&6&/!
V&)2'0&/!G:0&'H!8:&!7&'%..#+%$:#24!G:'0!WL&'G:&3&/0!,$-!';0?#$,Z+,2, !,/3&-&)&/H!
K-!5&)$6!,/!Q/5#'?,6:#/&/!4/0!&:/&'!,4-'&:=)&/0&/!V&6&:$:34/3H!V&-#/0&'-!,455O$$:3!:-6*!
0,--!0:&!b&)')&:6!0&'!F#??4/&/!-:=)!?:6!:)'&/! YWKT2#+'4-#2'4#$+!/:=)6!346!,453&-6&$$6!
5W)$6!4/0!?:6!0&'&/!>/6&'-6W6@4/3!4/0!+&:-64/3-&'L':/34/3!&+5&($2#*#+!:-6H!8,-!&'%$O'6!
�D�X�F�K���G�L�H���$�Q�J�D�E�H�����G�D�V�V���V�L�F�K�����������G�H�U���.�R�P�P�X�Q�H�Q���Ä�6�R�I�W�Z�D�U�H���D�V���D���6�H�U�Y�L�F�H�³SI/3&L#6&!-&:6&/-!
0&-!V4/0&-!GW/-=)&/H!!

I4=)! G&//! 9:&$&! 0&'! F#??4/&/! 0,-! R)&?,! p A24%$:#24#$p! ,$-! N&',4-5#'0&'4/3!
L&6',=)6&/*! 3:L6! &-! 0&//#=)! <#-:6:9&! I/@&:=)&/H! .#! -=)O6@&/! 7]! F#??4/&/! 0:&!
I#$Z+*#$&+,':#$#24';0%(4! :)'&'! b:6,'L&:6&'! ,$-! <#-:6:9! &:/H! I$$&'0:/3-! @&:36! -:=)! :?!
84'=)-=)/:66! &:/! $&:=)6&'! /&3,6:9&'! R'&/0H! K:/! O)/$:=)&-! V:$0! @&:=)/&6! -:=)! L&:! 0&/!
(W)'4/3-%'O56&/! ,LH! Q)'&![#$#24';0%(4\! *#+! *2,24%-#+! V%+*#-! %D42B! B)$%+5&4$#2:#+*!
G:'0!,$-!#<6:?:&'L,'!,/3&-&)&/H!8:&-!?,=)6!0&46$:=)*!0,--!&-!@G,'!I/-O6@&!5W'!(#'6-=)':66!
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3:L6*!i&0#=)!,4=)!/#=)!P,4?!5W'!"&'L&--&'4/3&/!L&-6&)6H!b,j3&L$:=)!-:/0!):&'L&:*!$,46!
0&'!>?5',3&*!:/6&'/&!m4,$:5:@:&'4/3-?,j/,)?&/*!4?!0:&!04'=)-=)/:66$:=)&!KSF#?<&6&/@!
0&'!F#$$&3&/!G&:6&'!@4!-6&:3&'/H!>?!l4,$:5:@:&'6&-!;&'-#/,$!@4!),$6&/!4/0!@4!3&G://&/*!
-&6@&/!0:&!F#??4/&/!9#'',/3:3! ,45!5$&M:L$&! I'L&:6-@&:6&/!4/0!S?#0&$$&H!K:/!G&:6&'&'!
G:=)6:3&'!I/'&:@!:-6!0,-!.=),55&/!&:/&'!?#0&'/&/!I'L&:6-4?3&L4/3H!

>/6&'!0&?!I-<&%6!0&'!8:3:6,$&/!.#49&'O/:6O6!:/!V&@43!,45!0,-!ACD!G4'0&/!9&'-=):&0&/&!
V&'&:=)&!9#/!0&/!R&:$/&)?&/0&/!6)&?,6:-:&'6H!K-!L&-6&)6!&:/&!)#)&!9:0Z+,2,D#24!B)+!
#]4#$+#+! Q%;0B#$(%0$#+'0#$'4#--#$+! 4/0! V&',64/3-4/6&'/&)?&/H! 8:&! U46@4/3! 9#/!
X$#40S+2-4/3&/! L:'36! 0:&! D&5,)'*! 0:&! 8,6&/)#)&:6! @4! 9&'$:&'&/H! 8:&! 5:/,/@:&$$&!
>/6&'-6W6@4/3! '&:=)6!#56! /4'!5W'!#L&'5$O=)$:=)&!8:3:6,$:-:&'4/3-<'#i&%6&!,4-!4/0!&-!3:L6!
>/%$,')&:6&/!WL&'!"#'3&)&/-G&:-&/*!5&)$&/0&!;':#':6O6!4/0!?,/3&$/0&-!F/#GS)#GH!8:&!
8#'#45,#:&+, !-Z''4!Q$%,#+!@4'!0:3:6,$&/!I4-3&-6,$64/3!)((#+!4/0!0:&!#L&'&/!V&)2'0&/!
/&)?&/!:)'&!P#$$&!@4'!F$O'4/3!0:&-&'!(',3&/!/:=)6!G,)'H!(W'!0:&!C4%4/56!GW/-=)&/!-:=)!
0:&!F#??4/&/!&:/&!"&'L&--&'4/3! :/!0&'!C4-,??&/,'L&:6!@G:-=)&/!0&/!KL&/&/*!%$,'&!
>?-&6@4/3-':=)6$:/:&/!4/0!&:/&!5:/,/@:&$$&!(2'0&'4/3H!

JLH! M$,#:+2''#!*#$!M]/#$4#+2+4#$B2#?'!

(W'! 0:&! Q/6&'9:&G-! %#//6&/! 5W/5! KM<&'6&/! 3&G#//&/! G&'0&/*! G&$=)&! &/6G&0&'!
"&'G,$64/3-?:6,'L&:6&'!#0&'!V&'&:=)-$&:6&'!,4-!0&'!@4-6O/0:3&/!(,=),L6&:$4/3!-:/0H!!

Q/!5,-6!,$$&/!Q/6&'9:&G-!G:'0!0:&!&:3&/&!+&:-64/3!:?!V&'&:=)!0&'!8:3:6,$:-:&'4/3!,$-!346!L:-!
-&)'! 346! L&G&'6&6H! 8:&! F#??4/&/! -&)&/! -:=)! #<6:?,$! ,453&-6&$$6! 4/0! L&6#/&/! 0:&!
(#'6-=)':66&*! 0:&! L&'&:6-! &'@:&$6! G&'0&/! %#//6&/H! .#! G&'0&/! %#/%'&6&! V&:-<:&$&! 5W'!
&'5#$3'&:=)&! 8:3:6,$:-:&'4/3-<'#i&%6&! 3&/,//6*! G:&! 0:&! K5IS8:&/-6&! 5W'! 0,-!
I4-$O/0&'G&-&/!B-H!Q/6&'9:&G!7*!a*!^E!#0&'!0&'!0:3:6,$&!V,4,/6',3!B-H!Q/6&'9:&G!Y*!a*!]*!^EH!
U&L&/!0&'!0:'&%6&/!>?-&6@4/3!9#/!ACDS+&:-64/3&/!G:'0!0:&!T:=)6:3%&:6!0&'!:/6&'/&/!
O$)5#''*2,24%-2'2#$&+,!)&'9#'3&)#L&/H!

8:&! KM<&'6&/! /&//&/! 9&'-=):&0&/&! N&',4-5#'0&'4/3&/! L&:! 0&'! >?-&6@4/3! 0&-! ACDH!
N&'9#'3&)#L&/! G:'0! 0:&! ;'#L$&?,6:%! 0&'!(#0-#+*#+! E4%+*%$*2'2#$&+,! &+*!
Y+4#$)/#$%:2-24Z4! @G:-=)&/! 0&/! 9&'-=):&0&/&/! QRS.J-6&?&/! 4/0! K5I S+2-4/3&/H! 8:&!
KM<&'6&/! 7*! a! 4/0! ]! L&6#/&/! 0:&! U#6G&/0:3%&:6!#2+0#24-2;0#$! E4%+*%$*'! (1$!
T%4#+()$.%4#\! E;0+244'4#--#+! &+*! O$)5#''#H! 8:&!0#4#$),#+#! YWKN%+*';0%(4! :/! 0&/!
F#??4/&/! 4/0! 0:&! 4/&:/)&:6$:=)&/! "#'3,L&/! 9#/! V4/0! 4/0! +O/0&'/! G&'0&/! ,$-!
N,4<63'W/0&! 5W'! 0:&! ?,/3&$/0&! .6,/0,'0:-:&'4/3! 3&/,//6H! I4=)! G&//! &:/&!
.6,/0,'0:-:&'4/3!L&5W'G#'6&6!G:'0*!G&:-6!KM<&'6&!a!,45!0:&!D&5,)'!):/*!0,--!F#??4/&/!
0:&! .6,/0,'0:-:&'4/3! ,L$&)/&/! %2//6&/*! G&:$! -:&! :)'&!D)..&+%-#! E#-:'4B#$?%-4&+,!
:#?%0$#+!G#$$&/H!!

8:&! F#??4/&/! -&6@&/! ,45!&+4#$';02#*-2;0#! Q%;0B#$(%0$#+H! .#! 3&-6,$6&6! -:=)! 0:&!
I/L:/04/3!,/!@&/6',$&!;$,665#'?&/!#0&'!K5IS+2-4/3&/!-=)G:&':3H!8:&!7&'%..#+%$:#24!
.24!YWKT2#+'4-#2'4#$+!G:'0!04'=)!b#/#<#$&!4/0!Q/6',/-<,'&/@!L&:!0&'! ;'&:-3&-6,$64/3!
&'-=)G&'6H! KM<&'6&! ^!%':6:-:&'6! 0:&!9:0Z+,2,D#24!0&'! F#??4/&/! 9#/!G&/:3&/! 3'#j&/!

108 Volker Frehe et al.



!

!

I/L:&6&'/! 4/0! 0:&! )#)&/! F#-6&/! 5W'! 0:&! Q?<$&?&/6:&'4/3! 4/0! 0&/! V&6':&L! 9#/! QRS
.J-6&?&/H!I4=)!0:&!"R0#!*#$![#4$2#:'D)'4#+!:-6!/:=)6!,L-=)$:&j&/0!3&'&3&$6!4/0!%,//!
9#/!0&/!V&6'&:L&'/!/:=)6!9&'L:/0$:=)!L&@:55&'6!G&'0&/H!!

8:&! 8#?2++&+,! &+*! [2+*&+,! B)+! U&%-2(252#$4#.! O#$')+%-! :?! V&'&:=)! 0&'!
8:3:6,$:-:&'4/3! G,'! 5W'! 0:&! KM<&'6&/! L:-)&'! G&/:3&'! &:/! ;'#L$&?H!.:&! -:/0! -:=)! ,L&'!
L&G4--6*! 0,--! 0:&-!5&D1+(42,! #2+#! ?#24#$#! "#$%&'()$*#$&+,!0,'-6&$$&/! %2//6&H! K:/!
b,/3&$!G:'0!9#'',/3:3!:/!0&/!(,=)L&'&:=)&/!3&-&)&/H!

8:&!C4-,??&/,'L&:6!0&'!+O/0&'!G:'0!?&:-6!<#-:6:9!L&G&'6&6H!Q/6&'9:&G!7!4/0!]!)&L&/!0:&!
V&0&464/3!0&'!+,/0&-<$,665#'?&/!4/0!V,-:-%#?<#/&/6&/!)&'9#'H!R'#6@0&?!3:L6!&-!F':6:%!
,/!0&'! =)..&+2D%42)+!&+*!*#$!=))$*2+%42)+!5?2';0#+!*#+!B#$';02#*#+#+!M:#+#+H!!

JLJ! 7&'%..#+(%''&+,!*#$!"#$%&'()$*#$&+,#+ !

84'=)! 0:&! +:6&',64',/,$J-&*! 0&'! >?5',3&/! 4/0! 0&'! Q/6&'9:&G-! %#//6&/! 5#$3&/0&!
%#/-#$:0:&'6&!N&',4-5#'0&'4/3&/!L@3$H!0&'!ACDS>?-&6@4/3!&'4:&'6!G&'0&/f!

"#$%&'()$*#$&+,! N! 3 ! Y!

D&':/3&!<#$:6:-=)&!;':#':6O6!0&'!"&'G,$64/3-0:3:6,$:-:&'4/3! q ! q ! q !
F#?<$&M&!P&=)6--6'4%64'&/!4/0!/:=)6!0:3:6,$S6,43$:=)&!D&-&6@&! q ! q ! !
>/%$,'&!P#$$&!0&'!F#??4/&/! q ! q ! q !
N&6&'#3&/&!QRS+,/0-=),56*!QRS(,=)9&'5,)'&/!4/0!Q/-&$$2-4/3&/! q ! q ! q !
"&'@23&'6&g(&)$&/0&!.6,/0,'0:-:&'4/3!4/0!Q/6&'#<&',L:$:6O6! q ! q ! q !
IL)O/3:3%&:6!9#/!QRS8:&/-6$&:-6&'/! q ! q ! q !
P&--#4'=&/?,/3&$!4/0!(,=)%'O56&?,/3&$!B9#'!,$$&?!:/!%$&:/&/!
F#??4/&/!4/0!(,=)L&'&:=)&/E !

q ! q ! q !

R,LH!Yf!F#/-#$:0:&'6&!N&',4-5#'0&'4/3&/!0&'!ACDS>?-&6@4/3̂!

8:&-&! 8,6&/! @&:3&/! 0&46$:=)*! 0,--! /,)&@4! &:/! &:/)&:6$:=)&-! "&'-6O/0/:-! WL&'! 0:&!
N&',4-5#'0&'4/3&/!0&'!ACDS>?-&6@4/3!L&-6&)6H!

^! M$,#:+2'2+4#$/$#4%42)+!&+*!"%+*-&+,'#./(#0-&+,#+!

8,-!A/$:/&@43,/3-3&-&6@!BACDE!L:&6&6!&:/&!D'4/0$,3&!@4'!"&'G,$64/3-0:3:6,$:-:&'4/3*!
0#=)! 0:&! >?-&6@4/3! :-6! ?:6! &')&L$:=)&/! N&',4-5#'0&'4/3&/! 9&'L4/0&/H! 8:&!
+:6&',64',/,$J-&*!0:&!>?5',3&!4/0!0:&!KM<&'6&/SQ/6&'9:&G-!@&:3&/*!0,--!&-!/#=)!0:9&'-&!
N&',4-5#'0&'4/3&/!,45!0&'!%#??4/,$&/!KL&/&*!3:L6H!8:&!KM<&'6&/3&-<'O=)&!@&:3&/*!0,--!
&-!%&:/&!3,/@)&:6$:=)&!+2-4/3!3:L6H!8:&!F#??4/&/! -:/0!@4! )&6&'#3&/! ,453&-6&$$6!4/0!

!
^!8:&!IL%W'@4/3&/!+*!>*!Q!-6&)&/!,$-!Q/0:%,6#'!0,5W'*!#L!0:&!N&',4-5#'0&'4/3!:/!0&'!N:6&',64'*!0&'!3 ?5',3&!
#0&'!0&/!KM<&'6&/SY/6&'9:&G-!:0&/6:5:@:&'6!G4'0&H!

Digitale Transformation der Kommunalverwaltungen 109



!

!

5#%4--:&'&/!-:=)!,45!4/6&'-=):&0$:=)&!.=)G&'<4/%6&H!C40&?!G#$$&/!-:&!:/!:)'&?!P&=)6!,45!
%#??4/,$&! .&$L-69&'G,$64/3! /:=)6! &:/3&-=)'O/%6! G&'0&/! 4/0! &9&/64&$$! 4//26:3&!
+2-4/3&/!,453&0'O/36!L&%#??&/H!K-!?4--!&:/!3&?&:/-,?&'!I/-,6@!3&54/0&/!G&'0&/*!
0&'! 0:&-&! 8:9&'-:6O6! L&'W=%-:=)6:36! 4/0! 0:&! F#??4/&/! i&! /,=)! ;'#L$&?-6&$$4/3!
4/6&'-6W6@6H!U:=)6-0&-6#6'#6@!3:L6!&-!5W'!V4/0*!+O/0&'!4/0!F#??4/&/!&:/:3&!V&'&:=)&*!,/!
0&/&/!-:&!3&@:&$6!,'L&:6&/!%2//&/H!

.#!%2//&/!,45!V,-:-!0&'!N&',4-5#'0&'4/3&/!0:&!5#$3&/0&/!;4/%6&!,$-!&--&/@:&$$!5W'!&:/&!
&'5#$3'&:=)&!>?-&6@4/3!0&-!ACD!,45!%#??4/,$&'!KL&/&!,/3&-&)&/!G&'0&/!4/0!-6&$$&/!
-#?:6!0:&!N,/0$4/3-&?<5&)$4/3&/!0,'f!

@L! =)./#4#+5#+!&+*!P#'')&$;#+!2+!=)..&+#+ <!

K:/&! &'5#$3'&:=)&! >?-&6@4/3! 6&=)/#$#3:-=)&'! Q//#9,6:#/&/! :/! V&)2'0&/! -&6@6! &:/&!
rL&','L&:64/3!0&-!P#$$&/9&'-6O/0/:--&-!0&'!"&',/6G#'6$:=)&/!9#',4-H!>?!0&/!0:3:6,$&/!
T,/0&$!@4!3&-6,$6&/*!-:/0!3&@:&$6&!Q/9&-6:6:#/&/!:/!I4-S!4/0!T&:6&'L:$04/3!:?!V&'&:=)!
0:3:6,$&'! F#?<&6&/@&/! &--&/@:&$$H! D$&:=)@&:6:3! ?W--&/! 0:&! 5:/,/@:&$$&! 4/0! <&'-#/&$$&!
I4--6,664/3!0&'!F#??4/&/!9&'L&--&'6!G&'0&/H!C40&?! :-6!&-!G:=)6:3*!0&/!F#??4/&/!
?&)'!($&M:L:$:6O6!L&:!0&'!>?-&6@4/3!0&-!A/$:/&@43,/3-3&-&6@&-!@4!3&GO)'&/H!.=)$:&j$:=)!
-#$$6&! 0:3:6,$&! (,=)%#?<&6&/@! ,453&L,46! G&'0&/*! 4?! 6&=)/:-=)&! I/5#'0&'4/3&/!
,/3&?&--&/!L&G&'6&/!@4!%2//&/H!

CL! P#;04-2;0#!P%0.#+:#*2+,&+,#+!%+/%''#+<!

(W'!&:/&!&'5#$3'&:=)&!8:3:6,$:-:&'4/3!0&'!"&'G,$64/3!:-6!0:&!rL&','L&:64/3!L&-6&)&/0&'!
D&-&6@&! -#G:&! 0:&! %#/-&l4&/6&! U46@4/3! 9#/! Q/-6'4?&/6&/! G:&! 0&?! KSD#9&'/?&/6S
;'W5$&:65,0&/!/#6G&/0:3H!8:&!K?<5&)$4/3&/!0&-!U,6:#/,$&/!U#'?&/%#/6'#$$',6-!BUFPE!
-#$$6&/!%#/-&l4&/6!4?3&-&6@6!G&'0&/H!U&4&!D&-&6@&!?W--&/!-#!3&-6,$6&6!-&:/*!0,--!-:&!9#/!
0&/! +O/0&'/! <',%6:-=)! 4?-&6@L,'! -:/0H! C40&?! -:/0! %$,'&! (':-6&/! 4/0! &:/0&46:3&!
>?-&6@4/3-L&0:/34/3&/! &'5#'0&'$:=)H! 8,6&/-=)46@S! 4/0! .:=)&')&:6--6,/0,'0-! ?W--&/!
04'=)!&/6-<'&=)&/0&!.6',6&3:&/!3&GO)'$&:-6&6!G&'0&/H!

HL! =))/#$%42)+!&+*!7#+4$%-2'2#$&+,!%&':%&#+<!

K:/&!L&--&'&!IL-6:??4/3!@G:-=)&/!V4/0*!+O/0&'/!4/0!F#??4/&/!:-6!&'5#'0&'$:=)*!4?!
0:&! 8:3:6,$:-:&'4/3! &55:@:&/6! 9#',/@46'&:L&/H! T&/:3&'! F#?<$&M:6O6! 4/0! %$,'&!
P#$$&/9&'6&:$4/3&/!6',3&/!0,@4!L&:*!;'#@&--&!@4!9&'&:/5,=)&/H!8&'!I4-L,4!@&/6',$&'!QRS
"&'5,)'&/! ,45 !V4/0&-S!4/0!+,/0&-&L&/&!%,//!K:3&/&/6G:=%$4/3&/! :/!0&/!F#??4/&/!
9&'?&:0&/*!G#04'=)!F#-6&/!3&-&/%6!4/0!0:&!Q/6&'#<&',L:$:6O6!9&'L&--&'6!G&'0&/H!C40&?!
-#$$6&!0:&!b23$:=)%&:6!@4?!8,6&/,4-6,4-=)!@G:-=)&/!V&)2'0&/!3&-=),55&/!G&'0&/H!8:&!
U,=)/46@4/3!04'=)!K5IS+�|�V�X�Q�J�H�Q�����Ä�(�L�Q�H�U���I�•�U���$�O�O�H�³�����X�Q�G���G�H�U�H�Q���3�D�U�D�P�H�W�U�L�V�L�H�U�X�Q�J���V�R�O�O�W�H��
G&:6&'!,4-3&L,46!G&'0&/*!4?!.J/&'3:&&55&%6&!@4!&'@:&$&/H!

JL! V%+*#-!5&$!*2,24%-#+!I#$?%-4&+,'D&-4&$<!

K:/! ,%6:9&'! F4$64'G,/0&$! :/! 0&'! "&'G,$64/3! :-6! /#6G&/0:3*! 4?! 0&/! 0:3:6,$&/!
R',/-5#'?,6:#/-<'#@&--! &'5#$3'&:=)! @4! 3&-6,$6&/H! 8,@4! 3&)2'6! 0:&! (2'0&'4/3! &:/&-!

110 Volker Frehe et al.



!

!

%##<&',6:9&/!(W)'4/3--6:$-!-#G:&!0:&!Q?<$&?&/6:&'4/3!&:/&-!X):&5!Q/5#'?,6:#/!A55:=&'*!
0&'!0:'&%6!,/!0:&!K/6-=)&:04/3-&L&/&!,/3&L4/0&/!:-6H!R',/-<,'&/6&!F#??4/:%,6:#/!?:6!
0&/! b:6,'L&:6&/0&/! -=),556! I%@&<6,/@! 5W'! "&'O/0&'4/3&/H! 8:&! K:/L:/04/3! 0&'!
V&-=)O56:36&/! -#G:&! 0&'! I4-L,4! &:/&'! #55&/&/! (&)$&'%4$64'! -6O'%&/! 0:&!
Q//#9,6:#/-5O):3%&:6! 0&'! A'3,/:-,6:#/H! >?! 0&?! (,=)%'O56&?,/3&$! &/63&3&/@4G:'%&/*!
-#$$6&/! ,66',%6:9&! I'L&:6-<$O6@&! 3&-=),55&/! G&'0&/H! C40&?!-:/0 ! &:/&! %#/-&l4&/6&!
U46@&'#':&/6:&'4/3! -#G:&! 0:&! K:/L:/04/3! /&4&'! R&=)/#$#3:&/! L&:! 0:3:6,$&/! 8:&/-6&/!
&'5#'0&'$:=)H! .=)$:&j$:=)!?W--&/! ;'#@&--&!#<6:?:&'6!G&'0&/*!4?!0:&!8:3:6,$6,43$:=)%&:6!
9#/!(,=)9&'5,)'&/!-:=)&'@4-6&$$&/H!

K:/&!&'5#$3'&:=)&!>?-&6@4/3!0&-!ACD!&'5#'0&'6! -#?:6!&:/&!&/3&!C4-,??&/,'L&:6!9#/!
F#??4/&/*!+O/0&'/!4/0!0&?!V4/0*!@40&?!L',4=)6!&-!0,5W'!%$,'&!'&=)6$:=)&!D'4/0$,3&/!
4/0!&/6-<'&=)&/0&!5,=)$:=)&!F#?<&6&/@&/!4/0!P&--#4'=&/H!U:=)6!@4$&6@6!G:'0!,L&'!,4=)!
&:/!>?0 &/%&/!:/!0&'!"&'G,$64/3-%4$64'!/#6G&/0:3!-&:/H!!

T&//! &/6-<'&=)&/0&! ACDS+2-4/3&/! :?<$&?&/6:&'6! -:/0*! %#??6! &:/&! G&:6&'&!
N&',4-5#'0&'4/3! ,45! 0:&! F#??4/&/! @4H! 8:&! +2-4/3&/! -#$$6&/! ,4=)! 9#/! 0&/! VW'3&'/!
3&/46@6!G&'0&/*!-#!0,--!):&'!&:/&!I%@&<6,/@!3&-=),55&/!G&'0&/!?4--H!8&'!&D#9&'/?&/6!
bAUQRAP!YZYa!@&:36*!0,--! /4'! ]^`!0&'!V&5',36&/! "&'6',4&/! :/!0:3:6,$&!R&=)/#$#3:&!
),L&/! \Q/Ya*! .H7^_H! N&',4-5#'0&'4/3&/! 5W'! 0:&!9D5#/4%+5! *2,24%-#$!
I#$?%-4&+,'-#2'4&+,#+!4?5,--&/!?,/3&$/0&!V&%,//6)&:6!4/0!U46@4/3-%#?<&6&/@*!&:/&!
0:3:6,$&! F$456! @G:-=)&/! 9&'-=):&0&/&/! V&92$%&'4/3-3'4<<&/! -#G:&! 4/@4'&:=)&/0&!
U46@&'5'&4/0$:=)%&:6!L&-6&)&/0&'!+2-4/3&/!\Q/Y7*!.H[�±c*!Q/Ya*!.H7a*!aZ_H!F#?<$:@:&'6&!
I/6',3-9&'5,)'&/!5W)'&/!@4!('4-6',6:#/!4/0!@4-O6@$:=)&?!I45G,/0!\VWY7*!.Hah^!5H_H!>?!
0:&!I%@&<6,/@!@4!&')2)&/*!G&'0&/!3&@:&$6&!Q/5#'?,6:#/-S!4/0!T&:6&'L:$04/3-,/3&L#6&*!
VW'3&'L&6&:$:34/3!4/0!0:&!V&:L&),$64/3!0&-!b4$6:%,/,$<':/@:<-!&?<5#)$&/!\V. *!.Hada_H!
8:&! T,)'4/3! 0&'! 0:3:6,$&/! .#49&'O/:6O6! 0&'! VW'3&'! 4/0! R',/-<,'&/@! :?!
"&'G,$64/3-),/0&$/!-:/0!&/6-=)&:0&/0!5W'!0&/!I45L,4!9#/!"&'6',4&/!\NRV7c*!.H7YZ�±
7YY_H!

_! Q%524!

8:&! 4/9#$$-6O/0:3&! >?-&6@4/3! 0&-! A/$:/&@43,/3-3&-&6@&-! BACDE! :-6! ,45! ?&)'&'&!
(,%6#'&/! @4'W=%@45W)'&/f! C4?! &:/&/! $:&36! &:/&! 3&':/3&! <#$:6:-=)&! ;':#':6O6! 0&'!
"&'G,$64/3-0:3:6,$:-:&'4/3!9#'*!@4?! ,/0&'&/!L&-6&)&/!%#?<$&M&!P&=)6--6'4%64'&/!4/0!
D&-&6@&*!0:&!/:=)6!5W'!0:&!8:3:6,$:-:&'4/3!3&&:3/&6!-:/0H!N:/@4!%#??6!&:/&!4/%$,'&!P#$$&!
0&'! F#??4/&/*! 0:&! 04'=)! &:/&! )&6&'#3&/&! QRS+,/0-=),56*! 4/6&'-=):&0$:=)&! QRS
(,=)9&'5,)'&/! 4/0! @,)$'&:=)&! Q/-&$$2-4/3&/! G&:6&'! &'-=)G&'6! G:'0H! "&'@23&'6&! #0&'!
5&)$&/0&! .6,/0,'0:-:&'4/3!4/0!Q/6&'#<&',L:$:6O6!-6&$$&/!&L&/-#!&:/! ;'#L$&?!0,'!G:&!0:&!
IL)O/3:3%&:6!9#/!QRS8:&/-6$&:-6&'/H!8,'WL&'!):/,4-!)&''-=)6!&:/!P&--#4'=&/?,/3&$!4/0!
:/-L&-#/0&'&!:/!%$&:/&/!F#??4/&/!4/0!(,=)L&'&:=)&/!&:/!(,=)%'O56&?,/3&$H!

8:&!>?5',3&!4/0!0:&!KM<&'6&/:/6&'9:&G-!L&-6O6:3&/!0:&-&!N&',4-5#'0&'4/3&/!4/0!L&6#/&/!
0:&! V&0&464/3! &:/&'! %$,'&/! 8:3:6,$:-:&'4/3--6',6&3:&*! <#$:6:-=)&/! PW=%),$6-! 4/0! &:/&'!
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-6O'%&'&/! U46@&'#':&/6:&'4/3H! K:/&! F4$64'! 0&-! T,/0&$-! :/! 0&'! "&'G,$64/3! G:'0! ,$-!
&/6-=)&:0&/0! ,/3&-&)&/H!84'=)!0:&! :/! IL-=)/:66!^!3&/,//6&/!N,/0$4/3-&?<5&)$4/3&/!
%,//! 0:&-&/! N&',4-5#'0&'4/3&/! L&3&3/&6! G&'0&/H! 8:&-&! 4?5,--&/! &:/&! &/3&!
C4-,??&/,'L&:6! 9#/! F#? ?4/&/*! +O/0&'/! 4/0! 0&?! V4/0*! 0:&! .=),554/3! %$,'&'!
'&=)6$:=)&'! D'4/0$,3&/! 4/0! 0:3:6,$S6,43$:=)&'! D&-&6@&*! 0&/! I45L,4! 5,=)$:=)&'!
F#?<&6&/@&/! :?! V&'&:=)! 0&'! 8:3:6,$:-:&'4/3! -#G:&! &/6-<'&=)&/0&'! P&--#4'=&/*! &:/!
3&/&'&$$&-! >?0&/%&/! :/! 0&'! F4$64'! ):/! @4! &:/&'! 0:3:6,$&/! "&'G,$64/3-%4$64'! 4/0!
b&6)#0&/*!4?!0:&!I%@&<6,/@!0&'!ACDS+&:-64/3&/!L&:!0&/!VW'3&'/!@4!&')2)&/H!

8:&! 9#'$:&3&/0&! .640:&! L,-:&'6! ,45! &:/&?! b:M&0Sb&6)#0-SI/-,6@*! 0&'! &:/&! >?5',3&*!
KM<&'6&/:/6&'9:&G-!4/0!&:/&!+:6&',64',/,$J-&!%#?L:/:&'6H!K-!:-6!i&0#=)!,/@4?&'%&/*!0,--!
0:&!.6:=)<'#L&/3'2j&!0&'!>?5',3&!4/6&'!0&?!,/3&-6'&L6&/!>?5,/3!L$:&L!4/0!0:&!I/@,)$!
0&'!KM<&'6&/:/6&'9:&G-! B/s^E! '&$,6:9! 3&':/3! ,4-5:&$H! 8:&-&! +:?:6,6:#/&/! -=)'O/%&/! 0:&!
&M6&'/&! ",$:0:6O6! 4/0! D&/&',$:-:&'L,'%&:6! 0&'! K'3&L/:--&! &:/H! 8:&! 04'=)3&5W)'6&!
+:6&',64',/,$J-&! &')&L6! %&:/&/! I/-<'4=)! ,45! "#$$-6O/0:3%&:6! 4/0! '&5$&%6:&'6! 0&/! @4?!
(#'-=)4/3 -@&:6<4/%6!9&'5W3L,'&/!T:--&/--6,/0H!ALG#)$!0:&!?&6)#0:-=)&!R':,/34$,6:#/!
@4!&:/&'!"&'L'&:6&'4/3!0&'!K'%&//6/:-L,-:-!L&:6'O36*!L$&:L&/!0:&!3&/,//6&/!?&6)#0:-=)&/!
K:/-=)'O/%4/3&/!L&-6&)&/!4/0!-#$$6&/!L&:!0&'!Q/6&'<'&6,6:#/!0&'!P&-4$6,6&!L&'W=%-:=)6:36!
G&'0&/H! C4%W/56:3&! (#'-=)4/3-9#'),L&/! ?:6! &'G&:6&'6&/! .6:=)<'#L&/! 4/0! &:/&'!
4?5,--&/0&'&/! +:6&',64',/,$J-&! %2//6&/! @4'! K')2)4/3! 0&'! F#/-6'4%69,$:0:6O6! 4/0!
D&/&',$:-:&'L,'%&:6!0&'!K'3&L/:--&!L&:6',3&/H!

! !
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N24#$%4&$B#$5#2;0+2'!

\VU.Ya_!! V,'6)#$#?,&*! ( Ho! U,?* ! XH!T Ho! .6&:/)#55*! ; Hf! F,// ! 8&46-=)$,/0! KSD#9&'/?&/6t ! Q/f!
"&'G,$64/3!n !b,/,3&?&/6 !V0H!Yh!BYZYaE*!U'H!^*!.H!Ya �̂±Yah!

\V&7h_!! V&,':/3 ! ;#:/6 !D?LNf ! 8:3:6,$&! "&'G,$64/3! L:-! YZYYf! D'#j& ! "&'4/-:=)&'4/3 ! :/ ! 0&/!
F#??4/&/H ! )66<-fggGGGHL&,':/3<#:/6H=#?g0&S0&g<4L$:%,6:#/&/S,/0 S
&9&/6-g<4L$:%,6:#/&/g4?5',3&S0:3:6,$&S9&'G,$64/3SL:-SYZYYgH!.6,/0f !Z^HZ[HYZY]!

\V&Y7_!! V&'3&'*!I Hf!8:&!K/65&--&$4/3!9#/ !�'�¶�$�U�W�D�J�Q�D�Q��!C4'!,'L&:6-6&:$:3&/!8:3:6,$:-:&'4/3!0&'!
"&'G,$64/3! �Ä�H�L�Q�H�U! 5W'! �D�O�O�H�³��! Q/f! .&=%&$?,//*! bHo! V'4/@&$*! bH! BN'-3HEf! N,/0L4=) !
A/$:/&@43,/3-3&-&6@H!V&'$:/*!N&:0&$L&'3!f!.<':/3&'* !YZY7*!.H![^ �±ha!

\V. _!! V&'3&'*!XHo!.,/0&'* !XHS8 Hf!8,- !U46@&'%#/6#!;$4-f!8:3:6,$&!"&'G,$64/3-<,'6:@:<,6:#/!:/ !
0&'! .?,'6 ! X:6JH! Q/f! .&=%&$?,//*! bHo! V'4/@&$*! bH! BN'-3HEf! N,/0L4=) !
A/$:/&@43,/3-3&-&6@H!V&'$:/*!N&:0&$L&'3!f!.<':/3&'* !YZY7*!.H!a^7�±a[h!

\V&7d_!! V&=%&'*!1!&6!,$Hf!&F#?<&6&/@!S!.640:&!:? !I456',3 !0&'!I'L&:6-3'4<<&!�Ä�(SD#9&'/?&/6S
�.�R�P�S�H�W�H�Q�]�³! 0&-! QRS;$,/4/3-',6 ! B.640:&EH! V&'$:/*! bW/=)&/*! bW/-6&'*! .:&3&/!f! QRS
;$,/4/3-',6* !YZ7d!

\VbQ7c_!! VbQf!V4/0&-?:/:-6&':4? !0&-!Q//&'/ !4/0 !5W'!N&:?,6f!ACDS>?-&6@4/3-%#/@&<6*!YZ7c!

\VbQY],_!! VbQf! V4/0&-?:/:-6&':4? ! 0&-! Q//&'/ ! 4/0 ! 5W'! N&:?,6f! ACD! Q;! >?-&6@4/3-%,6,$#3!
KM<#'6!?:6!+&:-64/3-#Li&%6&/H!

\VbQY]L_!! VbQf! V4/0&-?:/:-6&':4? ! 0&-! Q//&'/ ! 4/0! 5W'! N&:?,6f! ACDSQ/5#'?,6:#/-<$,665#'?H!
)66<-fgg:/5#'?,6:#/-<$,665#'?H#@3S4?-&6@4/3H0&g:UDg,<<g:/6'#H!.6,/0f !77HZ[HYZY]!

\V#Y7_!! V#-6&$?,//*! +Hf! 8:&! V&0&464/3! 0&'! Q/5#'?,6:#/-S! 4/0! XJL&'-:=)&')&:6! L&:! 0&'!
>?-&6@4/3! 0&-! A/$:/&@43,/3-3&-&6@&-! �±! 8:3:6,$:-:&'4/3! i,*! ,L&'! B'&=)6-E-:=)&'u! Q/f!
.&=%&$?,//*! bHo! V'4/@&$*! bH! BN'-3HEf! N,/0L4=) ! A/$:/&@43,/3-3&-&6@H! V&'$:/*!
N&:0&$L&'3!f!.<':/3&' !V&'$:/!N&:0&$L&'3*!YZY7*!.H!7d �̂±7h[ !

\V47[_!! V4/0&-6,3f! K/6G4'5! &:/&-! D&-&6@&-! @4'! U&4'&3&$4/3! 0&-! L4/0&--6,,6$:=)&/!
(:/,/@,4-3$&:=)--J-6&?-! ,L ! 0&?! 1,)' ! YZYZ! 4/0! @4'! v/0&'4/3 ! ! ),4-),$6-'&=)6$:=)&'!
"#'-=)':56&/H!

\V4YY_!! V4/0&-'&=)/4/3-)#5f !IL-=)$:&j&/0&!b:66&:$4/3!,/ !0:&!(20&',$&!QRSF##<&',6:#/!WL&'!
0:&!;'W54/3!I453,L&/ !4/0!.6'4%64'&/!0&'!(QRFAH!V#// !f!V4/0&-3&':=)6-)#5*!YZYY!

\V4Ya_!! V4/0&-'&=)/4/3-)#5f ! V&':=)6! /,=) ! k! cc! IL-,6@! Y! VNA! S! >?-&6@4/3! 0&-!
A/$:/&@43,/3-3&-&6@&-H!V#// !f!V4/0&-3&':=)6-)#5*!YZYa!

\VWY7_!! VW/@#G*!VHf!T:&!#'3,/:-:&'6 !?,/ !Q//#9,6:#/!4/0!R',/-5#'?,6:#/ !:? !(20&',$:-?4-t !�±!
8:3:6,$:-:&'4/3-$,L#'&!4/0!,3:$&!b&6)#0&/!,$-!/&4&!(#'?&/ !0&'!C4-,??&/,'L&:6H!Q/f!
.&=%&$?,//*! bHo! V'4/@&$*! bH! BN'-3HEf! N,/0L4=) ! A/$:/&@43,/3-3&-&6@H! V&'$:/*!
N&:0&$L&'3!f!.<':/3&'* !YZY7*!.H!aca�±]ZZ!

\X'Zh_!! X'&-G&$$*! 1H! THf! P&-&,'=)! 0&-:3/f! l4,$:6,6:9&*! l4,/6:6,6:9&*! ,/0 ! ?:M&0! ?&6)#0-!
,<<'#,=)&-H!aH!+#-!I/3&$&-!f!.IDK !;4L$*!YZZh!

\8QYY_!! 8:&%&*! I H! &6! ,$Hf! F#??4/,$& ! N&',4-5#'0&'4/3&/! 0:3:6,$! ?&:-6&'/! BP&<'O-&/6,6:9&!
F#??4/,$-640:&EH!V&'$:/!f!V4/0&-?:/:-6&':4? !5W'!T:'6-=),56!4/0!F$:?,-=)46@*!YZYY!
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\8;7c _!! 8'&-:/3* !RHo!;&)$*!RHf!;',M:-L4=) !Q/6&'9:&G*!R',/-%':<6:#/!n !I/,$J-&f !I/$&:64/3&/!4/0!
P&3&$-J-6&?&!5W'!l4,$:6,6:9!(#'-=)&/0&H!cH!b,'L4'3* !YZ7c!

\N,Y7_!! N,$-L&//:/3* !. Hf!8:3:6,$:-:&'4/3!255&/6$:=)&'!8:&/-6$&:-64/3&/f!N&',4-5#'0&'4/3&/!4/0!
K'5#$3-5,%6#'&/!0&'!ACDS>?-&6@4/3!:/ !0&'!F#??4/,$9&'G,$64/3H!Q/f!Nb8 !;',M:- !0&'!
T:'6-=),56-:/5#'?,6:%!V0H!^c!BYZY7E*!U'H!^*!.H!7Zac�±7Z^a!

\N&77_!! N&$55&':=)*! XHf! 8:&! m4,$:6O6! l4,$:6,6:9&'! 8,6&/f! b,/4,$ ! 5W'! 0:&! 84'=)5W)'4/3!
l4,$:6,6:9&'!Q/6&'9:&G-*!+&)'L4=)H!]H!T:&-L,0&/ !f!".* !YZ77!

\NRV7c_!! N&4&'?,//* !PHo!R#?&/&/0,$*!b Ho!V'&--&?*!XHf!8:3:6,$:-:&'4/3!:/ !V4/0*!+O/0&'/!4/0!
D&?&:/0&/H!V&'$:/*!N&:0&$L&'3!f!.<':/3&'* !YZ7c!

\Q/YZ_!! Q/5#',f!Q/5#',!X,-&!.640J!BYZYZE!8:&!ACDS>?-&6@4/3H*!YZYZ!

\Q/Y7_!! Q/:6:,6:9&! 8Y7f! &D#9&'/?&/6! b#/:6#' ! YZY7H!
)66<-fgg:/:6:,6:9&0Y7H0&g<4L$:%,6:#/&/g&3#9&'/?&/6S?#/:6#'gYZY7H!.6,/0f !7ZHZ^HYZY]!

\Q/Ya_!! Q/:6:,6:9&! 8Y7f! &D#9&'/?&/6! b#/:6#' ! YZYaH!
)66<-fgg:/:6:,6:9&0Y7H0&g<4L$:%,6:#/&/g&3#9&'/?&/6S?#/:6#'gYZYaH!.6,/0f !7]HZ[HYZY]!

\QRY],_!! QRS;$,/4/3-',6f ! 8:&! >?-&6@4/3! 0&-! A/$:/&@43,/3-3&-&6@&-! BACDEH! )66<-fggGGGH:6S
<$,/4/3-',6H0&g<'#i&%6&g#@3S4?-&6@4/3H!.6,/0f !aZHZ[HYZY]!

\QRY]L_!! QRS;$,/4/3-',6f ! V&-=)$4--! YZY]gY]! S! >?-&6@4/3--6,/0! ACDH! )66<-fggGGGH:6S
<$,/4/3-',6H0&gL&-=)$4--gL&-=)$4--SYZY]SY]H!.6,/0f !7cHZcHYZY]!

\QRY]=_!! QRS;$,/4/3-',6f ! V&-=)$4--! YZY]ga[! S! K5I S;,',?&6':-:&'4/3H ! )66<-fggGGGH:6S
<$,/4/3-',6H0&gL&-=)$4--gL&-=)$4--SYZY]Sa[H!.6,/0f !7dHZcHYZY]!

\1DYY_!! 1,:=)*!bHo!D'#--*!b Hf!8:3:6,$:-:&'4/3!0&'!255&/6$:=)&/!"&'G,$64/3f!8:&!>?-&6@4/3!0&-!
A/$:/&@43,/3-3&-&6@&-!:/ !/:&0&'L,J&':-=)&/!F#??4/&/H !Q/f!0?- !�±!0&'!?#0&'/&!-6,,6!
�±! C&:6-=)':56! 5W'! ;4L$:=! ;#$:=J*!P&=)6! 4/0! b,/,3&?&/6 ! V0H! 7^! BYZYYE*! U'H!7�±YZYY*!
.H!YZc�±Ya7!

\FDY] _!! FD.6f !D'2j&/%$,--&/H!)66<-fggGGGH%3-6H0&g3'#&--&/%$,--&/H!.6,/0f !ZhHZ[HYZY]!

\FUTYZ _!! F$&/%*! RHo! U4$$?&:&'*! (Ho! T&G&'*! DHf! N,/0L4=) ! 8:3:6,$:-:&'4/3! :/ ! .6,,6! 4/0!
"&'G,$64/3H!T:&-L,0&/ !N&:0&$L&'3!f!.<':/3&' !".* !YZYZ!

\F47] _!! F4=%,'6@*! >Hf! b:M&0! b&6)#0-f! b&6)#0#$#3:&*! (#'-=)4/3-0&-:3/- ! 4/0!
I/,$J-&9&'5,)'&/* !b:M&0!b&6)#0-H!T:&-L,0&/ !f!.<':/3&' !".* !YZ7]!

\FWY7_!! FW)/*!NHf!P&=)6!,$-!D&-6,$64/3-:/-6'4?&/6!&:/5,=)&'*!0:3:6,$&'!"&'G,$64/3-$&:-64/3&/!�±!
V&--&'&!P&=)6-&6@4/3! ,$-! "#',4--&6@4/3!9#$$@43-S!4/0 !0:3:6,$6,43$:=)&'!D&-&6@&H!Q/f!
.&=%&$?,//*! bHo! V'4/@&$*! bH! BN'-3HEf! N,/0L4=) ! A/$:/&@43,/3-3&-&6@H! V&'$:/*!
N&:0&$L&'3!f!.<':/ 3&'*!YZY7*!.H!7[ �±̂ 7!

\+UYZ_!! +&??&'*! FHo! U:&),9&-*! VHf! 8:3:6,$! 9#',/3&)&/H! K:/&! .640:&! @4?! .6,/0 ! 0&'!
8:3:6,$:-:&'4/3!0&46-=)&'!F#??4/&/H !V&'$:/*!F2$/!f!F#?<&6&/@@&/6'4?!w55&/6$:=)&!
QR*! (',4/)#5&' SQ/-6:646! 5W'! A55&/&! F#??4/:%,6:#/--J-6&?&! (AF>.* ! F#??4/,$& !
D&?&:/-=),56--6&$$&!5W'!"&'G,$64/3-?,/,3&?&/6 !BFD.6E*!YZYZ!

\+WY7_!! +W)'*!NHf!"#/ !0&'!F#/5&'&/@!�Ä�'�H�X�W�V�F�K�O�D�Q�G!�R�Q�O�L�Q�H�³!@4'!520&',6:9&/!QRSF##<&',6:#/!�±!
Q//#9,6:#/!4/0!8:3:6,$!+&,0&'-):<!:? !520&',$&/!b&)'&L&/&/-J-6&?!:/ !8&46-=)$,/0H!Q/f!
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.&=%&$?,//*! bH! o! V'4/@&$*! bH! BN'-3HEf! N,/0L4=) ! A/$:/&@43,/3-3&-&6@H! V&'$:/*!
N&:0&$L&'3!f!.<':/3&'* !YZY7*!.H!h^�±77d!

\b,YY _!! b,'%4-* !NHf!I45 !0&?!T&3!@4'!0:3:6,$&/!"&'G,$64/3f!&:/!3,/@)&:6$:=)&-!F#/@&<6!5W'!
&:/&! 3&$:/3&/0&! 8:3:6,$:-:&'4/3! :/ ! 0&'! 255&/6$:=)&/! "&'G,$64/3*! K0:6:#/! ://#9,6:9&!
"&'G,$64/3H!T:&-L,0&/ !f!.<':/3&' !D,L$&'*!YZYY!

\U&7h_!! U&M6f;4L$:=f!U,=)G4=)-L,'#?&6&'!w55&/6$:=)&'!8:&/-6!YZ7hH!V&'$:/!f!U&M6f;4L$:=*!YZ7h!

\A.Ya_!! A'6?,//-* !T Ho! .#//6,3* !PHf!>?5',3&/ !&'-6&$$&/!4/0! ,4-G&'6&/f!%#?<,%6!4/0!$&:=)6!
9&'-6O/0$:=)!5W'!.640:&'&/0&!4/0!i4/3&!(#'-=)&/0&H!bW/=)&/ !f!>"F !"&'$,3*!YZYa!

\;:Y7_!! ;:&-#$0*! PHSPHf! F#??4/,$&- ! KSD#9&'/?&/6f! D'4/0$,3&/! 4/0! V,4-6&:/&! @4'!
8:3:6,$:-:&'4/3! 9#/ ! "&'G,$64/3&/*! +&)'L4=)H! V&'$:/*! N&:0&$L&'3!f! .<':/3&' ! D,L$&'*!
YZY7!
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�'�L�J�L�W�D�O�H���:�D�K�O�H�Q���P�L�W���G�H�U���%�X�Q�G�,�'�����3�R�W�H�Q�]�L�D�O�H���]�X�U���R�U�J�D�Q�L�V�D��
�W�R�U�L�V�F�K�H�Q���(�Q�W�O�D�V�W�X�Q�J���N�R�P�P�X�Q�D�O�H�U���9�H�U�Z�D�O�W�X�Q�J�V�S�U�R�]�H�V�V�H!

�/�L�Q�D���1�H�H�O�H���6�R�S�K�L�H���$�J�Q�H�V���%�U�•�F�N�Z�H�K�������0�D�U�L�H���&�K�D�Q�W�D�O���+�D�N�H�P�H�\�H�U�������6�D�U�D�K���6�F�K�|�Q�������$�Q�Q�L�N�D��
�0�D�U�L�H���6�L�H�I�N�H�Q�������$�Q�Q���0�D�U�L�H���&�K�D�U�O�R�W�W���6�S�H�F�N�P�D�Q�Q! ���X�Q�G���1�L�N�O�D�V���.�R�U�W�H"#

�$�E�V�W�U�D�F�W�����'�L�H���2�U�J�D�Q�L�V�D�W�L�R�Q���S�R�O�L�W�L�V�F�K�H�U���:�D�K�O�H�Q���V�W�H�O�O�W���G�L�H���9�H�U�Z�D�O�W�X�Q�J�H�Q�����L�Q�V�E�H�V�R�Q�G�H�U�H���E�H�L���Y�R�U�J�H�]�R��
�J�H�Q�H�Q���:�D�K�O�W�H�U�P�L�Q�H�Q�����Y�R�U���H�Q�R�U�P�H���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H���X�Q�G���O�R�J�L�V�W�L�V�F�K�H���+�H�U�D�X�V�I�R�U�G�H�U�X�Q�J�H�Q�����,�Q���G�H�U���Y�R�U��
�O�L�H�J�H�Q�G�H�Q���6�W�X�G�L�H���Z�H�U�G�H�Q���G�D�K�H�U���G�L�H���S�R�W�H�Q�]�L�H�O�O�H�Q���(�L�Q�V�S�D�U�S�R�W�H�Q�W�L�D�O�H���G�X�U�F�K���H�L�Q�H���8�P�V�W�H�O�O�X�Q�J���D�X�I���H�L�Q�H��
�Y�R�O�O�V�W�l�Q�G�L�J���G�L�J�L�W�D�O�H���:�D�K�O���G�X�U�F�K���G�L�H���$�X�W�K�H�Q�W�L�¿�]�L�H�U�X�Q�J���P�L�W�W�H�O�V���%�X�Q�G�,�'���E�H�W�U�D�F�K�W�H�W�����=�X�U���(�U�I�D�V�V�X�Q�J���G�H�V��
�G�H�U�]�H�L�W�L�J�H�Q�� �$�E�O�D�X�I�V�� �G�H�U�� �2�U�J�D�Q�L�V�D�W�L�R�Q���D�Q�D�O�R�J�H�U�� �:�D�K�O�H�Q���Z�X�U�G�H�Q�� �Y�L�H�U���(�[�S�H�U�W�H�Q�L�Q�W�H�U�Y�L�H�Z�V���P�L�W�� �G�H�Q��
�6�D�F�K�E�H�D�U�E�H�L�W�H�Q�G�H�Q���N�R�P�P�X�Q�D�O�H�U���:�D�K�O�l�P�W�H�U���P�L�W���X�Q�W�H�U�V�F�K�L�H�G�O�L�F�K���K�R�K�H�U���$�Q�]�D�K�O���D�Q���:�D�K�O�E�H�U�H�F�K�W�L�J�W�H�Q��
�X�Q�G���Y�H�U�V�F�K�L�H�G�H�Q�H�U���5�H�F�K�W�V�V�W�H�O�O�X�Q�J���J�H�I�•�K�U�W���X�Q�G���L�P���5�D�K�P�H�Q���H�L�Q�H�U���T�X�D�O�L�W�D�W�L�Y�H�Q���,�Q�K�D�O�W�V�D�Q�D�O�\�V�H���K�L�Q�V�L�F�K�W��
�O�L�F�K���P�|�J�O�L�F�K�H�U���(�Q�W�O�D�V�W�X�Q�J�H�Q���D�X�V�J�H�Z�H�U�W�H�W�����'�L�H���(�U�J�H�E�Q�L�V�V�H���G�H�U���,�Q�W�H�U�Y�L�H�Z�V���Y�H�U�G�H�X�W�O�L�F�K�H�Q���H�L�Q�H���D�X�V�J�H��
�S�U�l�J�W�H���3�H�U�V�R�Q�D�O�E�L�Q�G�X�Q�J���X�Q�W�H�U�V�F�K�L�H�G�O�L�F�K�H�U���$�E�W�H�L�O�X�Q�J�H�Q���V�R�Z�L�H���H�K�U�H�Q�D�P�W�O�L�F�K�H�U���:�D�K�O�K�H�O�I�H�Q�G�H�Q���L�Q���Y�L�H�U��
�V�W�H�O�O�L�J�H�U���+�|�K�H�����G�L�H���L�P���.�R�Q�W�H�[�W���H�L�Q�H�U���6�\�V�W�H�P�X�P�V�W�H�O�O�X�Q�J���V�L�J�Q�L�¿�N�D�Q�W���U�H�G�X�]�L�H�U�W���Z�H�U�G�H�Q���N�|�Q�Q�W�H�����=�X�G�H�P��
�O�D�V�V�H�Q���V�L�F�K���D�X�V���G�H�P���G�D�U�J�H�V�W�H�O�O�W�H�Q���5�H�V�V�R�X�U�F�H�Q�D�X�I�Z�D�Q�G���H�L�Q�H�U���S�D�S�L�H�U�E�D�V�L�H�U�W�H�Q���:�D�K�O�����G�H�U���L�Q�V�E�H�V�R�Q�G�H�U�H��
�P�L�W���H�L�Q�H�U���K�R�K�H�Q���%�U�L�H�I�Z�D�K�O�E�H�W�H�L�O�L�J�X�Q�J���X�Q�G���G�H�Q���L�Q���G�L�H�V�H�P���=�X�V�D�P�P�H�Q�K�D�Q�J���D�Q�I�D�O�O�H�Q�G�H�Q���]�H�L�W�L�Q�W�H�Q�V�L�Y�H�Q��
�$�U�E�H�L�W�V�V�F�K�U�L�W�W�H�Q���H�L�Q�K�H�U�J�H�K�W�����2�S�W�L�P�L�H�U�X�Q�J�V�P�|�J�O�L�F�K�N�H�L�W�H�Q���G�X�U�F�K���H�L�Q�H���G�L�J�L�W�D�O�H���:�D�K�O���D�E�O�H�L�W�H�Q�����'�L�H���D�X�I��
�J�H�]�H�L�J�W�H�Q���K�R�K�H�Q���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�Q���(�Q�W�O�D�V�W�X�Q�J�V�S�R�W�H�Q�W�L�D�O�H���N�|�Q�Q�W�H�Q���G�D�K�H�U���L�P���S�R�O�L�W�L�V�F�K�H�Q���'�L�V�N�X�U�V���]�X��
�H�L�Q�H�U���P�|�J�O�L�F�K�H�Q���:�D�K�O�U�H�F�K�W�V�U�H�I�R�U�P���E�H�L�W�U�D�J�H�Q��#

�.�H�\�Z�R�U�G�V�����'�L�J�L�W�D�O�L�V�L�H�U�X�Q�J�����'�L�J�L�W�D�O�H���:�D�K�O�H�Q�����9�H�U�Z�D�O�W�X�Q�J�V�H�Q�W�O�D�V�W�X�Q�J�����%�X�Q�G�,�' �����0�X�O�W�L�S�O�H���&�D�V�H���6�W�X�G�\#

��! �(�L�Q�O�H�L�W�X�Q�J!

�$�P�����������'�H�]�H�P�E�H�U�������������V�S�U�D�F�K���G�H�U���'�H�X�W�V�F�K�H���%�X�Q�G�H�V�W�D�J���G�H�P���D�P�W�L�H�U�H�Q�G�H�Q���%�X�Q�G�H�V�N�D�Q�]�O�H�U��
�2�O�D�I���6�F�K�R�O�]���D�X�I���G�H�V�V�H�Q���$�Q�W�U�D�J���K�L�Q���G�D�V���9�H�U�W�U�D�X�H�Q���D�E�����,�Q���G�H�U���)�R�O�J�H���O�|�V�W�H���G�H�U���%�X�Q�G�H�V�S�U�l�V�L��
�G�H�Q�W���G�H�Q���%�X�Q�G�H�V�W�D�J���D�X�I���X�Q�G���V�H�W�]�W�H���Y�R�U�J�H�]�R�J�H�Q�H���1�H�X�Z�D�K�O�H�Q���I�•�U���)�H�E�U�X�D�U�������������D�Q�����'�L�H�V�H��
�S�R�O�L�W�L�V�F�K�H�� �(�Q�W�Z�L�F�N�O�X�Q�J�� �H�U�U�H�J�W�H�� �J�U�R�‰�H���|
u�H�Q�W�O�L�F�K�H�� �$�X�I�P�H�U�N�V�D�P�N�H�L�W���X�Q�G���Z�D�U���P�H�G�L�D�O���V�W�D�U�N��
�S�U�l�V�H�Q�W�����)�•�U���G�L�H���N�R�P�P�X�Q�D�O�H�Q���:�D�K�O�l�P�W�H�U�����L�Q�V�E�H�V�R�Q�G�H�U�H���I�•�U���G�L�H���G�R�U�W���W�l�W�L�J�H�Q���6�D�F�K�E�H�D�U�E�H�L��
�W�H�U�L�Q�Q�H�Q���X�Q�G���6�D�F�K�E�H�D�U�E�H�L�W�H�U�����K�D�W�W�H���V�L�H���M�H�G�R�F�K���G�D�U�•�E�H�U���K�L�Q�D�X�V�J�H�K�H�Q�G�H�����X�Q�P�L�W�W�H�O�E�D�U�H���R�U�J�D��
�Q�L�V�D�W�R�U�L�V�F�K�H���.�R�Q�V�H�T�X�H�Q�]�H�Q�����,�Q���N�X�U�]�I�U�L�V�W�L�J���D�Q�J�H�V�H�W�]�W�H�Q���0�H�H�W�L�Q�J�V���P�X�V�V�W�H���E�H�V�S�U�R�F�K�H�Q���Z�H�U��
�G�H�Q�����Z�L�H���G�H�U���$�U�E�H�L�W�V�X�P�I�D�Q�J�����G�H�Q���G�L�H���9�R�U�E�H�U�H�L�W�X�Q�J���X�Q�G���'�X�U�F�K�I�•�K�U�X�Q�J���H�L�Q�H�U���E�X�Q�G�H�V�Z�H�L�W�H�Q��
�:�D�K�O���R�K�Q�H�K�L�Q���P�L�W���V�L�F�K���E�U�L�Q�J�W�����L�Q���G�H�U���.�•�U�]�H���G�H�U���=�H�L�W���]�X���V�W�H�P�P�H�Q���V�H�L����#

�9�R�Q���$�Q�I�D�Q�J���D�Q���Z�D�U�H�Q���G�D�P�L�W���E�H�V�R�Q�G�H�U�H���$�Q�V�W�U�H�Q�J�X�Q�J�H�Q���]�X�U���*�H�Z�l�K�U�O�H�L�V�W�X�Q�J���H�L�Q�H�V���:�D�K�O��
�U�H�F�K�W�V�� �I�•�U�� �$�X�V�O�D�Q�G�V�G�H�X�W�V�F�K�H�� �V�R�Z�L�H�� �G�L�H�� �Q�R�W�Z�H�Q�G�L�J�H�� �3�U�L�R�U�L�V�L�H�U�X�Q�J�� �G�H�U�� �%�H�D�U�E�H�L�W�X�Q�J�� �Y�R�Q��
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�%�U�L�H�I�Z�D�K�O�D�Q�W�U�l�J�H�Q���]�X�U���(�L�Q�K�D�O�W�X�Q�J���G�H�U���9�H�U�V�D�Q�G�]�H�L�W�H�Q���Y�R�U�K�H�U�V�H�K�E�D�U�����G�L�H���L�P���1�D�F�K�K�L�Q�H�L�Q���L�Q��
�|
u�H�Q�W�O�L�F�K�N�H�L�W�V�Z�L�U�N�V�D�P�H�Q�� �'�H�E�D�W�W�H�Q�� �X�P�� �H�L�Q�H�� �S�R�W�H�Q�]�L�H�O�O�H�� �:�D�K�O�D�Q�I�H�F�K�W�X�Q�J�� �G�L�V�N�X�W�L�H�U�W�� �Z�X�U��
�G�H�Q���>�+�3�����@�����>�0�H�����@�����>�%�H�����@�����8�P���G�L�H���:�D�K�U�V�F�K�H�L�Q�O�L�F�K�N�H�L�W���G�H�V���$�X�I�W�U�H�W�H�Q�V���Y�R�Q���5�L�V�L�N�H�Q�����G�L�H��
�P�L�W���G�H�U���(�L�Q�K�D�O�W�X�Q�J���G�H�U���3�R�V�W�O�D�X�I�]�H�L�W�H�Q���H�L�Q�K�H�U�J�H�K�H�Q�����]�X���U�H�G�X�]�L�H�U�H�Q���K�D�E�H�Q���H�L�Q�L�J�H���.�R�P�P�X�Q�H�Q��
�V�R�J�D�U���H�[�S�O�L�]�L�W���G�D�V���:�l�K�O�H�Q���L�P���:�D�K�O�E�•�U�R���R�G�H�U���S�H�U�V�|�Q�O�L�F�K�H���$�E�K�R�O�H�Q���G�H�U���%�U�L�H�I�Z�D�K�O�X�Q�W�H�U�O�D��
�J�H�Q���H�P�S�I�R�K�O�H�Q���X�Q�G���G�L�H���:�D�K�O���D�Q���G�H�U���8�U�Q�H���Y�R�U�U�D�Q�J�L�J���E�H�Z�R�U�E�H�Q���>�0�D�����@��#

�'�L�H���Y�R�U�O�L�H�J�H�Q�G�H���$�U�E�H�L�W���X�Q�W�H�U�V�X�F�K�W���G�D�K�H�U���G�L�H���I�R�O�J�H�Q�G�H���)�R�U�V�F�K�X�Q�J�V�I�U�D�J�H��#

�.�D�Q�Q���G�L�H���,�P�S�O�H�P�H�Q�W�L�H�U�X�Q�J���G�L�J�L�W�D�O�H�U���:�D�K�O�H�Q���]�X���H�L�Q�H�U���G�H�X�W�O�L�F�K�H�Q���(�Q�W�O�D�V�W�X�Q�J���G�H�U���.�R�P�P�X��
�Q�H�Q���L�Q���'�H�X�W�V�F�K�O�D�Q�G���I�•�K�U�H�Q���X�Q�G���Z�H�O�F�K�H���3�R�W�H�Q�W�L�D�O�H���]�X�U���5�H�G�X�]�L�H�U�X�Q�J���G�H�V���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�Q��
�$�X�I�Z�D�Q�G�V���N�|�Q�Q�H�Q���D�X�V���H�L�Q�H�U���6�\�V�W�H�P�X�P�V�W�H�O�O�X�Q�J���D�E�J�H�O�H�L�W�H�W���Z�H�U�G�H�Q�"��!

�,�Q�V�E�H�V�R�Q�G�H�U�H�� �Y�R�U�� �G�H�P�� �+�L�Q�W�H�U�J�U�X�Q�G�� �G�H�V�� �G�H�P�R�J�U�D�¿�V�F�K�H�Q�� �:�D�Q�G�H�O�V�� �G�H�U�� �%�H�V�F�K�l�I�W�L�J�W�H�Q�� �G�H�U��
�.�R�P�P�X�Q�D�O�Y�H�U�Z�D�O�W�X�Q�J�H�Q���X�Q�G���G�H�V���V�W�H�W�L�J�H�Q���$�X�I�J�D�E�H�Q�]�X�Z�D�F�K�V�H�V���E�H�L���Z�H�L�W�U�H�L�F�K�H�Q�G�H�P���3�H�U�V�R��
�Q�D�O�P�D�Q�J�H�O���L�Q���Y�L�H�O�H�Q���%�H�K�|�U�G�H�Q���Z�L�U�G���G�L�H���G�L�J�L�W�D�O�H���:�D�K�O�U�H�F�K�W�V�U�H�I�R�U�P���D�O�V���O�l�Q�J�V�W���•�E�H�U�I�l�O�O�L�J���E�H��
�W�U�D�F�K�W�H�W��#

�=�X�U���8�Q�W�H�U�V�X�F�K�X�Q�J���S�R�W�H�Q�]�L�H�O�O�H�U���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�U���(�Q�W�O�D�V�W�X�Q�J�H�Q���Z�L�U�G���]�X�Q�l�F�K�V�W���G�H�U���D�N�W�X�H�O�O�H��
�6�W�D�Q�G���G�H�U���S�D�S�L�H�U�E�D�V�L�H�U�W�H�Q���6�W�L�P�P�D�E�J�D�E�H���E�H�L���G�H�U���%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�������������G�D�U�J�H�V�W�H�O�O�W�����'�L�H�V�H�U��
�Z�L�U�G���D�Q�V�F�K�O�L�H�‰�H�Q�G���:�D�K�O�H�Q���L�Q���D�Q�G�H�U�H�Q���/�l�Q�G�H�U�Q���J�H�J�H�Q�•�E�H�U�J�H�V�W�H�O�O�W�����L�Q���G�H�Q�H�Q���G�L�J�L�W�D�O�H���:�D�K�O��
�Y�H�U�I�D�K�U�H�Q���E�H�U�H�L�W�V���D�Q�J�H�Z�H�Q�G�H�W���X�Q�G���H�Y�D�O�X�L�H�U�W���Z�X�U�G�H�Q�����,�P���$�Q�V�F�K�O�X�V�V���Z�L�U�G���H�L�Q�H���K�\�S�R�W�K�H�W�L�V�F�K��
�D�Q�J�H�Q�R�P�P�H�Q�H���G�L�J�L�W�D�O�H���:�D�K�O�I�R�U�P���V�N�L�]�]�L�H�U�W�����G�L�H���D�X�I���H�L�Q�H�U���Y�R�O�O�V�W�l�Q�G�L�J�H�Q���'�L�J�L�W�D�O�L�V�L�H�U�X�Q�J���G�H�V��
�:�D�K�O�S�U�R�]�H�V�V�H�V���E�D�V�L�H�U�W���X�Q�G���H�L�Q�H���$�X�W�K�H�Q�W�L�¿�]�L�H�U�X�Q�J���•�E�H�U���G�L�H���%�X�Q�G�,�'���Y�R�U�V�L�H�K�W�����'�L�H�V�H���Z�L�U�G��
�N�R�Q�]�H�S�W�L�R�Q�H�O�O�� �H�L�Q�J�H�R�U�G�Q�H�W�� �X�Q�G�� �W�K�H�R�U�H�W�L�V�F�K���I�X�Q�G�L�H�U�W���� �=�X�U�� �%�H�D�Q�W�Z�R�U�W�X�Q�J�� �G�H�U�� �)�R�U�V�F�K�X�Q�J�V��
�I�U�D�J�H���Z�X�U�G�H�Q���O�H�L�W�I�D�G�H�Q�J�H�V�W�•�W�]�W�H���(�[�S�H�U�W�H�Q�L�Q�W�H�U�Y�L�H�Z�V���P�L�W���6�D�F�K�E�H�D�U�E�H�L�W�H�Q�G�H�Q���Y�H�U�V�F�K�L�H�G�H�Q�H�U��
�:�D�K�O�l�P�W�H�U���X�Q�W�H�U�V�F�K�L�H�G�O�L�F�K���J�U�R�‰�H�U���.�R�P�P�X�Q�H�Q���J�H�I�•�K�U�W�����G�L�H���L�P���)�R�O�J�H�Q�G�H�Q���L�P���+�L�Q�E�O�L�F�N���D�X�I��
�S�R�W�H�Q�]�L�H�O�O�H�� �(�Q�W�O�D�V�W�X�Q�J�V�S�R�W�H�Q�]�L�D�O�H�� �D�X�V�J�H�Z�H�U�W�H�W���Z�H�U�G�H�Q���� �$�E�V�F�K�O�L�H�‰�H�Q�G���Z�H�U�G�H�Q���G�L�H�� �G�D�U�D�X�V��
�J�H�Z�R�Q�Q�H�Q�H�Q�� �(�U�N�H�Q�Q�W�Q�L�V�V�H�� �]�X�V�D�P�P�H�Q�J�H�I�D�V�V�W�� �X�Q�G�� �G�L�H�� �1�R�W�Z�H�Q�G�L�J�N�H�L�W�� �E�H�W�R�Q�W���� �G�L�H�V�H�� �3�H�U��
�V�S�H�N�W�L�Y�H�Q���L�Q���G�H�Q���S�R�O�L�W�L�V�F�K�H�Q���'�L�V�N�X�U�V���H�L�Q�]�X�E�U�L�Q�J�H�Q���V�R�Z�L�H���H�L�Q�H���G�L�J�L�W�D�O�H���:�D�K�O���L�P���5�D�K�P�H�Q��
�H�L�Q�H�V���3�L�O�R�W�S�U�R�M�H�N�W�V���]�X���H�U�S�U�R�E�H�Q��#

��! �)�R�U�V�F�K�X�Q�J�V�K�L�Q�W�H�U�J�U�X�Q�G!

������! �6�W�D�Q�G���G�H�U���3�D�S�L�H�U�Z�D�K�O!

�6�H�L�W���G�H�U���%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�������������N�|�Q�Q�H�Q���:�l�K�O�H�Q�G�H���L�K�U���:�D�K�O�U�H�F�K�W���D�X�F�K���S�H�U���%�U�L�H�I�Z�D�K�O���D�X�V�•��
�E�H�Q���>�'�%�����@�����6�H�L�W���G�H�P�� �-�D�K�U������������ �L�V�W�� �H�V�� �]�X�G�H�P�� �Q�L�F�K�W�� �P�H�K�U���H�U�I�R�U�G�H�U�O�L�F�K���� �H�L�Q�H�Q�� �Z�L�F�K�W�L�J�H�Q��
�*�U�X�Q�G���I�•�U���G�D�V���%�H�D�Q�W�U�D�J�H�Q���G�H�U���%�U�L�H�I�Z�D�K�O�X�Q�W�H�U�O�D�J�H�Q���D�Q�]�X�J�H�E�H�Q���>�'�%�����@��#

�:�l�K�U�H�Q�G���E�H�L�� �G�H�U�� �%�X�Q�G�H�V�W�D�J�V�Z�D�K�O������������ �Z�H�Q�L�J�H�U�� �D�O�V�� ���×���� �G�H�U�� �:�l�K�O�H�Q�G�H�Q�� �S�H�U�� �%�U�L�H�I�Z�D�K�O��
�D�E�V�W�L�P�P�W�H�Q�����O�D�J���G�H�U���$�Q�W�H�L�O�������������S�D�Q�G�H�P�L�H�E�H�G�L�Q�J�W���E�H�L�����������×�����������������V�D�Q�N���G�H�U���$�Q�W�H�L�O���D�X�I��
�����×�������E�O�L�H�E���D�E�H�U���P�L�W���U�X�Q�G�����������×�0�L�O�O�L�R�Q�H�Q���:�l�K�O�H�Q�G�H�Q�����G�L�H���L�K�U�H���6�W�L�P�P�H���V�F�K�R�Q���H�L�Q�L�J�H���7�D�J�H��
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�E�]�Z�����:�R�F�K�H�Q���Y�R�U���G�H�P���:�D�K�O�W�H�U�P�L�Q���D�E�J�H�J�H�E�H�Q���K�D�E�H�Q�����D�X�I���H�L�Q�H�P���K�R�K�H�Q���1�L�Y�H�D�X���>�%�3�����@����
�(�V���]�H�L�J�W���V�L�F�K���D�O�V�R���H�L�Q���:�X�Q�V�F�K���Q�D�F�K���À�H�[�L�E�O�H�U�H�Q���:�D�K�O�I�R�U�P�H�Q��#

�7�U�R�W�]�� �K�R�K�H�U�� �%�U�L�H�I�Z�D�K�O�E�H�W�H�L�O�L�J�X�Q�J�� �O�L�H�J�H�Q�� �G�L�H�� �Y�R�U�O�l�X�¿�J�H�Q�� �(�U�J�H�E�Q�L�V�V�H�� �H�U�V�W�� �6�W�X�Q�G�H�Q�� �Q�D�F�K��
�6�F�K�O�L�H�‰�X�Q�J���G�H�U���:�D�K�O�O�R�N�D�O�H���Y�R�U���������������O�D�J�H�Q���G�L�H���=�D�K�O�H�Q���H�U�V�W���X�P�����������×�8�K�U���X�Q�G�������������V�R�J�D�U��
�H�U�V�W���X�P�����������×�8�K�U���G�H�V���)�R�O�J�H�W�D�J�H�V���Y�R�U���>�%�:�����@�����>�%�:�����@��#

�1�H�E�H�Q���O�D�Q�J�H�U���$�X�V�]�l�K�O�]�H�L�W���X�Q�G���K�R�K�H�U���%�U�L�H�I�Z�D�K�O�E�H�W�H�L�O�L�J�X�Q�J���V�L�Q�G���D�X�F�K���G�L�H���.�R�V�W�H�Q���J�H�V�W�L�H�J�H�Q����
�'�L�H�� �:�D�K�O�N�R�V�W�H�Q�H�U�V�W�D�W�W�X�Q�J�� �Q�D�F�K�� �†�×�������%�X�Q�G�H�V�Z�D�K�O�J�H�V�H�W�]�� ���%�:�D�K�O�*�����V�W�L�H�J�� �Y�R�Q�� �����×�0�L�O�O�L�R��
�Q�H�Q�×�(�X�U�R�� �������������� �D�X�I�� �����×�0�L�O�O�L�R�Q�H�Q�×�(�X�U�R�� ���������������� �G�L�H�� �*�H�V�D�P�W�N�R�V�W�H�Q�� �O�D�J�H�Q�� ���������� �E�H�L�� �H�W�Z�D��
�����×�0�L�O�O�L�R�Q�H�Q�×�(�X�U�R�����*�U�•�Q�G�H���V�L�Q�G���X���×�D�����K�|�K�H�U�H���3�R�U�W�R�N�R�V�W�H�Q���X�Q�G���J�H�V�W�L�H�J�H�Q�H���(�U�I�U�L�V�F�K�X�Q�J�V�J�H�O��
�G�H�U���I�•�U���:�D�K�O�K�H�O�I�H�Q�G�H���>�%�7�����@��#

������! �%�O�L�F�N���Q�D�F�K���(�V�W�O�D�Q�G���X�Q�G���D�X�I���G�L�H���6�R�]�L�D�O�Z�D�K�O�H�Q����������!

�6�H�L�W�������������N�|�Q�Q�H�Q���G�L�H���%�•�U�J�H�U�L�Q�Q�H�Q���X�Q�G���%�•�U�J�H�U���(�V�W�O�D�Q�G�V���S�H�U���(���9�R�W�L�Q�J���R�Q�O�L�Q�H���Z�l�K�O�H�Q�����'�D�E�H�L��
�Z�H�U�G�H�Q���H�O�H�N�W�U�R�Q�L�V�F�K�H���+�L�O�I�V�P�L�W�W�H�O���I�•�U���G�L�H���6�W�L�P�P�D�E�J�D�E�H���X�Q�G���R�G�H�U���G�L�H���6�W�L�P�P�H�Q�D�X�V�]�l�K�O�X�Q�J��
�Y�H�U�Z�H�Q�G�H�W���>�7�V�����@�����>�(�%�/�����@�����(�V�W�O�D�Q�G���J�L�O�W���D�O�V���9�R�U�U�H�L�W�H�U���G�L�J�L�W�D�O�H�U���'�H�P�R�N�U�D�W�L�H���Z�R�E�H�L���]�X���E�H��
�D�F�K�W�H�Q���L�V�W�����G�D�V�V���(�V�W�O�D�Q�G���P�L�W���F�D�������������0�L�O�O�L�R�Q�H�Q���(�L�Q�Z�R�K�Q�H�Q�G�H�Q���H�L�Q���Y�H�U�J�O�H�L�F�K�E�D�U���N�O�H�L�Q�H�V���/�D�Q�G��
�L�V�W���X�Q�G���H�V���H�L�Q�H���E�U�H�L�W�H���$�N�]�H�S�W�D�Q�]���I�•�U���(���9�R�W�L�Q�J���J�L�E�W���>�0�&�����@�����>�(�%�/�����@��#

�=�X�U���6�W�L�P�P�D�E�J�D�E�H���Z�L�U�G���H�L�Q���L�Q�W�H�U�Q�H�W�I�l�K�L�J�H�U���&�R�P�S�X�W�H�U���V�R�Z�L�H���H�L�Q�H���G�L�J�L�W�D�O�H���,�'���R�G�H�U���H�L�Q���$�X�V��
�Z�H�L�V���P�L�W���.�D�U�W�H�Q�O�H�V�H�J�H�U�l�W���E�H�Q�|�W�L�J�W���>�.�7�+�����@�����'�L�H���6�W�L�P�P�H���Z�L�U�G���Q�D�F�K���5�H�J�L�V�W�U�L�H�U�X�Q�J�����3�,�1��
�%�H�V�W�l�W�L�J�X�Q�J�� �X�Q�G�� �9�H�U�V�F�K�O�•�V�V�H�O�X�Q�J�� �D�Q�R�Q�\�P�� �•�E�H�U�W�U�D�J�H�Q�� �X�Q�G���L�V�W���S�H�U�� �4�5���&�R�G�H�� �•�E�H�U�S�U�•�I�E�D�U��
�>�1�D�����@��#

�6�H�L�W�������������K�D�E�H�Q���(���:�D�K�O�H�Q���L�Q���(�V�W�O�D�Q�G���U�H�F�K�Q�H�U�L�V�F�K���U�X�Q�G���������������$�U�E�H�L�W�V�W�D�J�H���L�P���D�G�P�L�Q�L�V�W�U�D��
�W�L�Y�H�Q���%�H�U�H�L�F�K���H�L�Q�J�H�V�S�D�U�W�����'�L�H�V�H���=�D�K�O���V�W�H�O�O�W���M�H�G�R�F�K���O�H�G�L�J�O�L�F�K���H�L�Q���W�K�H�R�U�H�W�L�V�F�K�H�V���(�L�Q�V�S�D�U�S�R��
�W�H�Q�]�L�D�O���G�D�U�����G�D���G�L�H���=�D�K�O���G�H�U���:�D�K�O�O�R�N�D�O�H���X�Q�G���G�H�U���H�L�Q�J�H�V�H�W�]�W�H�Q���3�H�U�V�R�Q�H�Q���S�U�D�N�W�L�V�F�K���X�Q�Y�H�U�l�Q��
�G�H�U�W���E�O�L�H�E�����'�D�V���3�R�W�H�Q�]�L�D�O���H�U�J�L�E�W���V�L�F�K���X�Q�W�H�U���D�Q�G�H�U�H�P���D�X�V���J�H�U�L�Q�J�H�U�H�P���$�U�E�H�L�W�V�D�X�I�Z�D�Q�G���I�•�U���G�L�H��
�%�H�D�U�E�H�L�W�X�Q�J�� �Y�R�Q�� �:�D�K�O�]�H�W�W�H�O�Q�� �V�R�Z�L�H�� �D�X�W�R�P�D�W�L�V�L�H�U�W�H�U�� �$�X�V�Z�H�U�W�X�Q�J�� �X�Q�G�� �h�E�H�U�P�L�W�W�O�X�Q�J��
�>�.�7�+�����@��#

�$�X�F�K���E�H�L���G�H�U���6�R�]�L�D�O�Z�D�K�O�������������L�Q���'�H�X�W�V�F�K�O�D�Q�G���N�D�P���H�U�V�W�P�D�O�V���H�L�Q���2�Q�O�L�Q�H���9�H�U�I�D�K�U�H�Q���L�P���5�D�K��
�P�H�Q�� �H�L�Q�H�V�� �0�R�G�H�O�O�S�U�R�M�H�N�W�V���]�X�P�� �(�L�Q�V�D�W�]���� �*�H�Z�l�K�O�W�� �Z�X�U�G�H���•�E�H�U�� �H�L�Q�� �2�Q�O�L�Q�H���3�R�U�W�D�O���P�L�W���G�H�U��
�$�X�W�K�H�Q�W�L�¿�]�L�H�U�X�Q�J���•�E�H�U���G�L�H���*�H�V�X�Q�G�K�H�L�W�V�N�D�U�W�H���R�G�H�U���$�X�V�Z�H�L�V�$�S�S�����>�6�R�����@�����(�L�Q���.�3�0�*���%�H��
�U�L�F�K�W���Q�H�Q�Q�W���O�D�Q�J�I�U�L�V�W�L�J�H���(�L�Q�V�S�D�U�S�R�W�H�Q�]�L�D�O�H�����H�W�Z�D���E�H�L���3�R�U�W�R���X�Q�G���9�H�U�Z�D�O�W�X�Q�J�����Z�H�L�V�W���D�E�H�U���D�X�F�K��
�D�X�I���]�X�V�l�W�]�O�L�F�K�H�Q���,�Q�L�W�L�D�O�D�X�I�Z�D�Q�G���K�L�Q���>�.�3�����@��#

������! �'�L�H���P�|�J�O�L�F�K�H���$�X�V�J�H�V�W�D�O�W�X�Q�J���G�L�J�L�W�D�O�H�U���:�D�K�O�H�Q���X�Q�W�H�U���(�L�Q�E�L�Q�G�X�Q�J���G�H�U���%�X�Q�G�,�'!

�,�P���5�D�K�P�H�Q���G�L�H�V�H�V���%�H�L�W�U�D�J�V���Z�L�U�G���D�Q�J�H�Q�R�P�P�H�Q�����G�D�V�V���G�L�J�L�W�D�O�H���:�D�K�O�H�Q���W�H�F�K�Q�L�V�F�K���X�Q�G���U�H�F�K�W��
�O�L�F�K���J�U�X�Q�G�V�l�W�]�O�L�F�K���P�|�J�O�L�F�K���V�L�Q�G�����8�Q�W�H�U�V�X�F�K�W���Z�H�U�G�H�Q���G�D�K�H�U���Y�R�U�U�D�Q�J�L�J���G�H�U�H�Q���R�U�J�D�Q�L�V�D�W�R�U�L��
�V�F�K�H�� �$�X�V�Z�L�U�N�X�Q�J�H�Q���D�X�I�� �N�R�P�P�X�Q�D�O�H�U���(�E�H�Q�H���� �*�H�P�H�L�Q�W���L�V�W���H�L�Q�H�� �Y�R�O�O�V�W�l�Q�G�L�J���G�L�J�L�W�D�O�H���:�D�K�O��
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#

�G��#�K�����R�K�Q�H���%�U�L�H�I�����R�G�H�U���+�\�E�U�L�G���:�D�K�O�����E�H�L���G�H�U���6�\�V�W�H�P�H���W�U�D�Q�V�S�D�U�H�Q�W�H���3�U�•�I�Y�H�U�I�D�K�U�H�Q���E�L�H�W�H�Q����
�G�D�V���:�D�K�O�J�H�K�H�L�P�Q�L�V���Z�D�K�U�H�Q���X�Q�G���J�H�J�H�Q���0�D�Q�L�S�X�O�D�W�L�R�Q���J�H�V�L�F�K�H�U�W���V�L�Q�G�����'�L�H���6�W�L�P�P�D�E�J�D�E�H���V�R�O�O��
�•�E�H�U���6�P�D�U�W�S�K�R�Q�H���R�G�H�U���&�R�P�S�X�W�H�U���H�U�I�R�O�J�H�Q�����D�O�W�H�U�Q�D�W�L�Y���V�R�O�O�H�Q���|
u�H�Q�W�O�L�F�K���]�X�J�l�Q�J�O�L�F�K�H���:�D�K�O��
�D�X�W�R�P�D�W�H�Q���E�H�U�H�L�W�V�W�H�K�H�Q��#

�=�X�U���$�X�W�K�H�Q�W�L�¿�]�L�H�U�X�Q�J���Z�L�U�G���G�L�H���%�X�Q�G�,�'�� �Y�R�U�J�H�V�F�K�O�D�J�H�Q�����H�L�Q���]�H�Q�W�U�D�O�H�V���.�R�Q�W�R���I�•�U���G�H�Q���=�X��
�J�D�Q�J���]�X���9�H�U�Z�D�O�W�X�Q�J�V�O�H�L�V�W�X�Q�J�H�Q���X�Q�G���H�L�Q���Z�H�V�H�Q�W�O�L�F�K�H�U���%�H�V�W�D�Q�G�W�H�L�O���G�H�U���8�P�V�H�W�]�X�Q�J���G�H�V���2�Q��
�O�L�Q�H�]�X�J�D�Q�J�V�J�H�V�H�W�]�H�V�����G�D�V���D�X�I���D�O�O�H�Q���I�|�G�H�U�D�O�H�Q���(�E�H�Q�H�Q���D�Q�E�L�Q�G�E�D�U���L�V�W���>�%�X�����E�@�����'�L�H���5�H�J�L�V�W��
�U�L�H�U�X�Q�J�� �N�D�Q�Q�� �]���×�%���� �S�H�U�� �2�Q�O�L�Q�H���$�X�V�Z�H�L�V�� �H�U�I�R�O�J�H�Q���� �G�H�U�� �O�D�X�W�� �%�X�Q�G�H�V�L�Q�Q�H�Q�P�L�Q�L�V�W�H�U�L�X�P�� �G�D�V��
�K�|�F�K�V�W�H���9�H�U�W�U�D�X�H�Q�V�Q�L�Y�H�D�X���D�X�I�Z�H�L�V�W���X�Q�G���D�O�O�H�Q���%�•�U�J�H�U�L�Q�Q�H�Q���X�Q�G���%�•�U�J�H�U�Q���D�E���������-�D�K�U�H�Q���P�L�W��
�H�L�Q�H�P���Q�D�F�K���G�H�P���������1�R�Y�H�P�E�H�U�������������D�X�V�J�H�V�W�H�O�O�W�H�Q���$�X�V�Z�H�L�V���]�X�U���9�H�U�I�•�J�X�Q�J���V�W�H�K�W���>�%�X�����F�@����
�'�L�H���1�X�W�]�X�Q�J���H�U�I�R�O�J�W���•�E�H�U���G�L�H���$�X�V�Z�H�L�V�$�S�S���V�D�P�W���/�H�V�H�J�H�U�l�W���R�G�H�U���1�)�&���I�l�K�L�J�H�P���6�P�D�U�W�S�K�R�Q�H��
�V�R�Z�L�H���G�H�U���P�L�W�J�H�O�L�H�I�H�U�W�H�Q���7�U�D�Q�V�S�R�U�W���3�,�1���>�$�X�����@��#

�1�D�F�K�� �H�U�I�R�O�J�U�H�L�F�K�H�U���$�X�W�K�H�Q�W�L�¿�]�L�H�U�X�Q�J�� �Z�L�U�G���G�H�U���=�X�J�D�Q�J�� �]�X�P�� �J�H�V�F�K�•�W�]�W�H�Q���:�D�K�O�S�R�U�W�D�O���J�H��
�Z�l�K�U�W�����0�H�K�U�H�U�H���6�\�V�W�H�P�H���]�X�U���G�L�J�L�W�D�O�H�Q���6�W�L�P�P�D�E�J�D�E�H���Z�H�U�G�H�Q���Z�H�O�W�Z�H�L�W���E�H�U�H�L�W�V���J�H�Q�X�W�]�W���R�G�H�U��
�G�L�V�N�X�W�L�H�U�W���>�(�%�/�����@�����'�L�H���6�W�L�P�P�H���Z�L�U�G���D�Q�R�Q�\�P���E�H�V�W�l�W�L�J�W�����G�H�U���G�L�J�L�W�D�O�H���6�W�L�P�P�]�H�W�W�H�O���D�U�F�K�L�Y�L�H�U�W��
�X�Q�G���]�H�Q�W�U�D�O���D�X�W�R�P�D�W�L�V�L�H�U�W���D�X�V�J�H�]�l�K�O�W�����,�P���$�Q�V�F�K�O�X�V�V���H�U�I�R�O�J�W���G�L�H���(�U�J�H�E�Q�L�V�Y�H�U�|
u�H�Q�W�O�L�F�K�X�Q�J��#

�5�H�F�K�W�O�L�F�K���E�H�V�W�H�K�H�Q���Q�R�F�K���+�•�U�G�H�Q���G�D���X���D�����G�L�H���:�D�K�O�J�U�X�Q�G�V�l�W�]�H���D�X�V���$�U�W�����������$�E�V���������6���������*�U�X�Q�G��
�J�H�V�H�W�]�����*�*�����H�L�Q�J�H�K�D�O�W�H�Q���Z�H�U�G�H�Q���P�•�V�V�H�Q�����'�D�]�X�� �]�l�K�O�H�Q���G�L�H���$�O�O�J�H�P�H�L�Q�K�H�L�W���� �G�L�H�� �8�Q�P�L�W�W�H�O��
�E�D�U�N�H�L�W�����G�L�H���)�U�H�L�K�H�L�W�����G�L�H���*�O�H�L�F�K�K�H�L�W���G�H�U���:�D�K�O���V�R�Z�L�H���G�D�V���:�D�K�O�J�H�K�H�L�P�Q�L�V�����%�H�V�R�Q�G�H�U�H���$�X�I��
�P�H�U�N�V�D�P�N�H�L�W���J�L�O�W���G�D�E�H�L���]�X�P���H�L�Q�H�Q���G�H�U���:�D�K�U�X�Q�J���G�H�V���:�D�K�O�J�H�K�H�L�P�Q�L�V�V�H�V�����G�D�V���V�L�F�K�H�U�V�W�H�O�O�H�Q��
�P�X�V�V�����G�D�V�V���H�L�Q�H���6�W�L�P�P�D�E�J�D�E�H���Q�L�F�K�W���Q�D�F�K�Y�R�O�O�]�R�J�H�Q���Z�H�U�G�H�Q���N�D�Q�Q���±���D�X�F�K���E�H�L���H�O�H�N�W�U�R�Q�L�V�F�K�H�U��
�h�E�H�U�W�U�D�J�X�Q�J���X�Q�G���9�H�U�D�U�E�H�L�W�X�Q�J�����=�X�P���D�Q�G�H�U�H�Q���L�V�W���V�S�l�W�H�V�W�H�Q���V�H�L�W���G�H�P���8�U�W�H�L�O���G�H�V���%�X�Q�G�H�V�Y�H�U��
�I�D�V�V�X�Q�J�V�J�H�U�L�F�K�W�H�V�� �Y�R�P�� �������������������������$�]�������� �%�Y�&�� ������������ ���� �%�Y�&�� �������������N�O�D�U���� �G�D�V�V�� �D�X�F�K�� �G�H�P��
�*�U�X�Q�G�V�D�W�]���G�H�U���g
u�H�Q�W�O�L�F�K�N�H�L�W���G�H�U���:�D�K�O���D�X�V���$�U�W�����������L�����9�����P�����$�U�W�����������$�E�V���������X�Q�G���$�E�V���������*�*��
�5�H�F�K�Q�X�Q�J���J�H�W�U�D�J�H�Q���Z�H�U�G�H�Q���P�X�V�V�����+�L�H�U�Q�D�F�K���P�X�V�V���E�H�L���G�H�U���1�X�W�]�X�Q�J���H�O�H�N�W�U�R�Q�L�V�F�K�H�U���:�D�K�O�J�H��
�U�l�W�H���V�L�F�K�H�U�J�H�V�W�H�O�O�W�� �Z�H�U�G�H�Q���� �G�D�V�V�� �D�O�O�H�� �Z�H�V�H�Q�W�O�L�F�K�H�Q�� �9�H�U�I�D�K�U�H�Q�V�V�F�K�U�L�W�W�H�� �G�X�U�F�K�� �G�L�H�� �%�•�U�J�H�U��
�R�K�Q�H���E�H�V�R�Q�G�H�U�H���6�D�F�K�N�H�Q�Q�W�Q�L�V���Q�D�F�K�Y�R�O�O�]�R�J�H�Q���Z�H�U�G�H�Q���N�|�Q�Q�H�Q����#

��! �)�R�U�V�F�K�X�Q�J�V�G�H�V�L�J�Q!

������! �)�D�O�O�D�X�V�Z�D�K�O���X�Q�G�����E�H�V�F�K�U�H�L�E�X�Q�J!

�=�X�U���$�Q�D�O�\�V�H���G�H�V���:�D�K�O�D�E�O�D�X�I�V���L�Q���'�H�X�W�V�F�K�O�D�Q�G���Z�X�U�G�H�Q���Y�L�H�U���O�H�L�W�H�Q�G�H���:�D�K�O�H�[�S�H�U�W�L�Q�Q�H�Q���X�Q�G��
���H�[�S�H�U�W�H�Q���D�X�V���X�Q�W�H�U�V�F�K�L�H�G�O�L�F�K�H�Q���.�R�P�P�X�Q�H�Q���L�Q�W�H�U�Y�L�H�Z�W�����'�H�U���)�R�N�X�V���O�D�J���L�Q�K�D�O�W�O�L�F�K���D�X�I���G�H�U��
�%�X�Q�G�H�V�W�D�J�V�Z�D�K�O���L�P���)�H�E�U�X�D�U���������������X�P���G�L�H���(�U�J�H�E�Q�L�V�V�H���Y�H�U�J�O�H�L�F�K�E�D�U���]�X���P�D�F�K�H�Q��#

�'�L�H���8�Q�W�H�U�V�X�F�K�X�Q�J���Z�X�U�G�H���D�O�V���0�X�O�W�L�S�O�H���&�D�V�H���6�W�X�G�\���P�L�W���Y�L�H�U���.�R�P�P�X�Q�H�Q���G�X�U�F�K�J�H�I�•�K�U�W�����X�P��
�H�L�Q�H���E�U�H�L�W�H���H�P�S�L�U�L�V�F�K�H���%�D�V�L�V���]�X���V�F�K�D
u�H�Q���X�Q�G���Y�H�U�]�H�U�U�H�Q�G�H���(
u�H�N�W�H���H�L�Q�]�H�O�Q�H�U���)�D�O�O�N�R�Q�V�W�H�O�O�D��
�W�L�R�Q�H�Q���]�X���Y�H�U�P�H�L�G�H�Q���>�$�H�����@�����=�L�H�O���Z�D�U���H�V�����G�L�H���W�D�W�V�l�F�K�O�L�F�K�H���%�H�O�D�V�W�X�Q�J���G�X�U�F�K���3�D�S�L�H�U�Z�D�K�O�H�Q��
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!

�V�L�F�K�W�E�D�U���]�X���P�D�F�K�H�Q���X�Q�G���G�D�U�D�X�V���3�R�W�H�Q�]�L�D�O�H���X�Q�G���$�Q�I�R�U�G�H�U�X�Q�J�H�Q���G�L�J�L�W�D�O�H�U���:�D�K�O�H�Q���D�X�V���N�R�P��
�P�X�Q�D�O�H�U���6�L�F�K�W���D�E�]�X�O�H�L�W�H�Q��#

�'�L�H���Y�L�H�U���.�R�P�P�X�Q�H�Q���V�W�H�K�H�Q���Q�L�F�K�W�� �U�H�S�U�l�V�H�Q�W�D�W�L�Y�� �I�•�U�� �D�O�O�H�� �U�X�Q�G�� ���������������.�R�P�P�X�Q�H�Q���L�Q��
�'�H�X�W�V�F�K�O�D�Q�G���� �O�L�H�I�H�U�Q�� �D�E�H�U�� �G�H�Q�Q�R�F�K�� �Z�H�U�W�Y�R�O�O�H�� �+�L�Q�Z�H�L�V�H�� �>�$�H�����@���� �/�R�N�D�O�H�� �%�H�V�R�Q�G�H�U�K�H�L�W�H�Q��
�X�Q�G�� �(�L�Q�]�H�O�I�l�O�O�H�� �N�|�Q�Q�H�Q�� �Z�L�F�K�W�L�J�H�� �,�P�S�X�O�V�H�� �I�•�U�� �H�L�Q�H�� �E�X�Q�G�H�V�Z�H�L�W�H�� �8�P�V�H�W�]�X�Q�J�� �J�H�E�H�Q�����(�L�Q�H��
�H�U�I�R�O�J�U�H�L�F�K�H���(�L�Q�I�•�K�U�X�Q�J���H�U�I�R�U�G�H�U�W�����G�D�V�V���D�X�F�K���O�R�N�D�O�H���%�H�V�R�Q�G�H�U�K�H�L�W�H�Q���X�Q�G���V�S�H�]�L�¿�V�F�K�H���3�H�U��
�V�S�H�N�W�L�Y�H�Q���E�H�U�•�F�N�V�L�F�K�W�L�J�W���Z�H�U�G�H�Q�����=�X�J�O�H�L�F�K���E�O�H�L�E�W���H�L�Q���I�R�U�W�O�D�X�I�H�Q�G�H�U���$�X�V�W�D�X�V�F�K���P�L�W���Z�H�L�W�H�U�H�Q��
�.�R�P�P�X�Q�H�Q�� �X�Q�H�U�O�l�V�V�O�L�F�K���� �X�Q�D�E�K�l�Q�J�L�J�� �Y�R�Q�� �G�H�U�H�Q�� �*�U�|�‰�H���� �/�D�J�H�� �R�G�H�U�� �R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�U��
�6�W�U�X�N�W�X�U�����8�P���P�|�J�O�L�F�K�V�W���Y�L�H�O�I�l�O�W�L�J�H�� �3�H�U�V�S�H�N�W�L�Y�H�Q���]�X�� �H�U�I�D�V�V�H�Q���� �Z�X�U�G�H�Q���G�L�H�� �,�Q�W�H�U�Y�L�H�Z�V���D�X�I��
�X�Q�W�H�U�V�F�K�L�H�G�O�L�F�K�H�Q���N�R�P�P�X�Q�D�O�H�Q���(�E�H�Q�H�Q���J�H�I�•�K�U�W�����'�U�H�L���.�R�P�P�X�Q�H�Q���Z�X�U�G�H�Q���•�E�H�U���E�H�V�W�H�K�H�Q�G�H��
�.�R�Q�W�D�N�W�H���D�X�V�J�H�Z�l�K�O�W�����H�L�Q�H���Y�H�U�I�D�V�V�H�Q�G�H���3�H�U�V�R�Q���L�V�W���V�H�O�E�V�W���L�Q���H�L�Q�H�U���G�H�U���E�H�I�U�D�J�W�H�Q���.�R�P�P�X�Q�H�Q��
�W�l�W�L�J�����(�V���K�D�Q�G�H�O�W���V�L�F�K���I�R�O�J�O�L�F�K���X�P���H�L�Q�H���*�H�O�H�J�H�Q�K�H�L�W�V�V�W�L�F�K�S�U�R�E�H���>�$�H�����@�����'�L�H���I�R�O�J�H�Q�G�H���7�D��
�E�H�O�O�H�������J�L�E�W���H�L�Q�H�Q���h�E�H�U�E�O�L�F�N���•�E�H�U���G�L�H���G�X�U�F�K�J�H�I�•�K�U�W�H�Q���,�Q�W�H�U�Y�L�H�Z�V��#

�,�Q�W�H�U�Y�L�H�Z! �.�R�P�P�X�Q�D�O�H���(�E�H�Q�H! �$�Q�]�D�K�O���G�H�U��!
�:�D�K�O�E�H�U�H�F�K�W�L�J�W�H�Q"#

�,�Q�W�H�U�Y�L�H�Z�G�D�X�H�U!

�,�Q�W�H�U�Y�L�H�Z����# �*�H�P�H�L�Q�G�H# ������������# # �������������P�L�Q#

�,�Q�W�H�U�Y�L�H�Z����# �6�W�D�G�W# ������������# # �������������P�L�Q#

�,�Q�W�H�U�Y�L�H�Z����# �/�D�Q�G�N�U�H�L�V# ����������������# �������������P�L�Q#

�,�Q�W�H�U�Y�L�H�Z����# �.�U�H�L�V�I�U�H�L�H���6�W�D�G�W# ��������������# �������������P�L�Q#

�7�D�E�H�O�O�H���������h�E�H�U�E�O�L�F�N���•�E�H�U���G�L�H���L�Q�W�H�U�Y�L�H�Z�W�H�Q���.�R�P�P�X�Q�H�Q#

�$�O�O�H���,�Q�W�H�U�Y�L�H�Z�V���Z�X�U�G�H�Q���L�P���5�D�K�P�H�Q���S�H�U�V�|�Q�O�L�F�K�H�U���*�H�V�S�U�l�F�K�H���Y�R�U���2�U�W���G�X�U�F�K�J�H�I�•�K�U�W�����%�H�V�R�Q��
�G�H�U�K�H�L�W�H�Q���]�H�L�J�W�H�Q���V�L�F�K���H�W�Z�D���E�H�L�P���/�D�Q�G�N�U�H�L�V�����G�H�U���L�P���-�D�K�U�������������G�L�H���:�D�K�O�R�U�J�D�Q�L�V�D�W�L�R�Q���I�•�U��
�H�L�Q�H�Q�� �1�D�F�K�E�D�U�N�U�H�L�V�� �•�E�H�U�Q�D�K�P���� �V�R�Z�L�H�� �E�H�L�� �G�H�U�� �N�U�H�L�V�I�U�H�L�H�Q�� �6�W�D�G�W���� �G�L�H�� �J�H�P�l�‰�� �†�×������ �$�E�V���×����
�1�.�R�P�9�*�� �V�R�Z�R�K�O�� �O�D�Q�G�N�U�H�L�V�����D�O�V�� �D�X�F�K�� �J�H�P�H�L�Q�G�H�V�S�H�]�L�¿�V�F�K�H�� �$�X�I�J�D�E�H�Q���Z�D�K�U�Q�L�P�P�W�����'�L�H��
�$�X�I�J�D�E�H�Q�Y�H�U�W�H�L�O�X�Q�J���E�H�L���H�L�Q�H�U���:�D�K�O���Y�D�U�L�L�H�U�W���M�H���Q�D�F�K���N�R�P�P�X�Q�D�O�H�U���(�E�H�Q�H���X�Q�G���.�R�R�S�H�U�D�W�L�R�Q�V��
�Y�H�U�H�L�Q�E�D�U�X�Q�J�H�Q�����Z�L�H���E�H�L���,�Q�W�H�U�Y�L�H�Z���������G�L�H���V�L�F�K���D�E�H�U���D�X�F�K���•�E�H�U�V�F�K�Q�H�L�G�H�Q���E�]�Z�����H�U�J�l�Q�]�H�Q���N�|�Q��
�Q�H�Q�����$�X�F�K���G�L�H���2�U�J�D�Q�L�V�D�W�L�R�Q���G�H�V���:�D�K�O�S�U�R�]�H�V�V�H�V���X�Q�W�H�U�V�F�K�H�L�G�H�W���V�L�F�K���M�H���Q�D�F�K���.�R�P�P�X�Q�H�����H�W�Z�D��
�L�Q���=�X�V�W�l�Q�G�L�J�N�H�L�W�����6�W�U�X�N�W�X�U���R�G�H�U���3�H�U�V�R�Q�D�O�T�X�D�O�L�¿�N�D�W�L�R�Q��#

�,�Q�V�J�H�V�D�P�W���V�S�L�H�J�H�O�Q���G�L�H���J�H�Z�l�K�O�W�H�Q���.�R�P�P�X�Q�H�Q���V�R�Z�R�K�O���V�W�U�X�N�W�X�U�H�O�O�H���*�H�P�H�L�Q�V�D�P�N�H�L�W�H�Q���D�O�V��
�D�X�F�K���U�H�O�H�Y�D�Q�W�H���8�Q�W�H�U�V�F�K�L�H�G�H���L�Q���G�H�U���N�R�P�P�X�Q�D�O�H�Q���:�D�K�O�R�U�J�D�Q�L�V�D�W�L�R�Q���Z�L�G�H�U�����'�D�V���9�R�U�J�H�K�H�Q��
�N�D�Q�Q���L�Q�V�R�I�H�U�Q���D�O�V���H�L�Q�H���D�Q�Z�H�Q�G�X�Q�J�V�R�U�L�H�Q�W�L�H�U�W�H���)�R�U�P���G�H�V���Ä�W�K�H�R�U�H�W�L�F�D�O���V�D�P�S�O�L�Q�J�³���Y�H�U�V�W�D�Q�G�H�Q��
�Z�H�U�G�H�Q�����G�D���J�H�]�L�H�O�W���.�R�Q�W�U�D�V�W�H���X�Q�G���9�H�U�J�O�H�L�F�K�V�P�|�J�O�L�F�K�N�H�L�W�H�Q���L�Q���G�L�H���$�X�V�Z�D�K�O���L�Q�W�H�J�U�L�H�U�W���Z�X�U��
�G�H�Q���>�*�6�����@��#

#
<#T-F#T%'&I-/8&#L%*#U-/L%+&,V+D,1(#,F#"<C="C"="W#

Digitale Wahlen mit der BundID 121



#

������! �,�Q�W�H�U�Y�L�H�Z�O�H�L�W�I�D�G�H�Q���I�•�U���(�[�S�H�U�W�H�Q�L�Q�W�H�U�Y�L�H�Z�V!

�)�•�U���G�L�H���K�D�O�E�V�W�U�X�N�W�X�U�L�H�U�W�H�Q���,�Q�W�H�U�Y�L�H�Z�V���Z�X�U�G�H���H�L�Q���,�Q�W�H�U�Y�L�H�Z�O�H�L�W�I�D�G�H�Q���H�Q�W�Z�L�F�N�H�O�W�����'�L�H�V�H�U���X�P��
�I�D�V�V�W�H�� ������ �R
u�H�Q�H�� �)�U�D�J�H�Q���� �G�L�H�� �L�Q���G�L�H���`�H�P�H�Q�E�H�U�H�L�F�K�H�� �2�U�J�D�Q�L�V�D�W�L�R�Q�� �G�H�U�� �%�X�Q�G�H�V�W�D�J�V�Z�D�K�O��
�������������3�H�U�V�R�Q�D�O���� �5�l�X�P�H�� �X�Q�G���/�R�J�L�V�W�L�N�����)�L�Q�D�Q�]�H�Q�� �V�R�Z�L�H���'�L�J�L�W�D�O�L�V�L�H�U�X�Q�J�� �X�Q�G�� �=�X�N�X�Q�I�W�V�S�H�U��
�V�S�H�N�W�L�Y�H�Q���X�Q�W�H�U�W�H�L�O�W���Z�X�U�G�H�Q�����'�D���Y�L�H�U���Y�H�U�V�F�K�L�H�G�H�Q�H���3�H�U�V�R�Q�H�Q���G�L�H���,�Q�W�H�U�Y�L�H�Z�V���I�•�K�U�W�H�Q�����V�L�F�K�H�U�W��
�G�H�U���/�H�L�W�I�D�G�H�Q���Y�H�U�J�O�H�L�F�K�E�D�U�H���X�Q�G���D�X�V�Z�H�U�W�E�D�U�H���(�U�J�H�E�Q�L�V�V�H���>�$�H�����@�����9�R�U�D�E���Z�X�U�G�H���G�H�¿�Q�L�H�U�W����
�Z�D�V���L�P���.�R�Q�W�H�[�W���G�H�V���,�Q�W�H�U�Y�L�H�Z�V���X�Q�W�H�U���G�L�J�L�W�D�O�H�Q���:�D�K�O�H�Q���]�X���Y�H�U�V�W�H�K�H�Q���L�V�W�����Y�J�O�����.�D�S�L�W�H�O��������������
�X�P���J�H�]�L�H�O�W�H���X�Q�G���Y�H�U�J�O�H�L�F�K�E�D�U�H���$�Q�W�Z�R�U�W�H�Q���]�X���H�U�K�D�O�W�H�Q����#

�'�L�H�� �,�Q�W�H�U�Y�L�H�Z�V�� �]�L�H�O�W�H�Q�� �Y�R�U�� �D�O�O�H�P�� �G�D�U�D�X�I�� �D�E���� �G�H�Q�� �,�V�W���=�X�V�W�D�Q�G�� �E�]�Z���� �G�H�Q�� �,�V�W���$�X�I�Z�D�Q�G�� �G�H�U��
�:�D�K�O�H�Q���L�Q���'�H�X�W�V�F�K�O�D�Q�G���]�X���H�U�P�L�W�W�H�O�Q�����'�D�]�X���Z�X�U�G�H���V�H�K�U���D�X�V�I�•�K�U�O�L�F�K���E�H�O�H�X�F�K�W�H�W�����Z�D�V���X�Q�G���]�X��
�Z�H�O�F�K�H�P���=�H�L�W�S�X�Q�N�W���Y�R�U���H�L�Q�H�U���:�D�K�O���J�H�V�F�K�L�H�K�W�����G�H�U���$�E�O�D�X�I���G�H�V���:�D�K�O�W�D�J�V���V�H�O�E�V�W�����G�L�H���1�D�F�K��
�E�H�U�H�L�W�X�Q�J���G�H�U���:�D�K�O���X�Q�G���Z�L�H���Y�L�H�O�H���3�H�U�V�R�Q�H�Q�����2�U�J�D�Q�L�V�D�W�L�R�Q�V�H�L�Q�K�H�L�W�H�Q���M�H�Z�H�L�O�V���P�L�W���G�H�Q���H�L�Q��
�]�H�O�Q�H�Q���7�l�W�L�J�N�H�L�W�H�Q���E�H�V�F�K�l�I�W�L�J�W���V�L�Q�G���±���V�R�I�H�U�Q���G�L�H�V�H�V���E�H�V�W�L�P�P�E�D�U���L�V�W����#

�,�Q�Z�L�H�I�H�U�Q���G�L�H���,�Q�W�H�U�Y�L�H�Z�S�D�U�W�Q�H�U�L�Q�Q�H�Q���X�Q�G�����S�D�U�W�Q�H�U���(�L�Q�V�S�D�U�S�R�W�H�Q�W�L�D�O�H���G�X�U�F�K���G�L�H���(�L�Q�I�•�K�U�X�Q�J��
�G�L�J�L�W�D�O�H�U���:�D�K�O�H�Q���V�H�K�H�Q�����Z�X�U�G�H���Q�X�U���L�Q���H�L�Q�H�U���)�U�D�J�H���E�H�K�D�Q�G�H�O�W�����1�L�F�K�W���G�L�U�H�N�W���J�H�Q�D�Q�Q�W�H���9�R�U�W�H�L�O�H��
�H�U�J�H�E�H�Q���V�L�F�K���D�X�V���G�H�U���$�X�V�Z�H�U�W�X�Q�J���G�H�U���%�H�V�F�K�U�H�L�E�X�Q�J���G�H�V���D�Q�D�O�R�J�H�Q���:�D�K�O�S�U�R�]�H�V�V�H�V����#

������! �'�D�W�H�Q�D�Q�D�O�\�V�H���X�Q�G�����D�X�V�Z�H�U�W�X�Q�J!

�'�L�H���,�Q�W�H�U�Y�L�H�Z�V���Z�X�U�G�H�Q���Q�D�F�K���G�H�Q���5�H�J�H�O�Q���G�H�U���L�Q�K�D�O�W�O�L�F�K���V�H�P�D�Q�W�L�V�F�K�H�Q���7�U�D�Q�V�N�U�L�S�W�L�R�Q���Q�D�F�K��
�'�U�H�V�L�Q�J���X�Q�G���3�H�K�O���W�U�D�Q�V�N�U�L�E�L�H�U�W���>�'�3�����@�����X�Q�W�H�U�V�W�•�W�]�W���G�X�U�F�K���D�X�W�R�P�D�W�L�V�L�H�U�W�H���7�R�R�O�V��#

�)�•�U���G�L�H���$�X�V�Z�H�U�W�X�Q�J���N�D�P���G�L�H���T�X�D�O�L�W�D�W�L�Y�H���,�Q�K�D�O�W�V�D�Q�D�O�\�V�H���Q�D�F�K���0�D�\�U�L�Q�J���]�X�P���(�L�Q�V�D�W�]�����Z�R�E�H�L��
�L�P���5�D�K�P�H�Q���H�L�Q�H�U���=�X�V�D�P�P�H�Q�I�D�V�V�X�Q�J���G�H�U���:�H�J���G�H�U���L�Q�G�X�N�W�L�Y�H�Q���.�D�W�H�J�R�U�L�H�Q�E�L�O�G�X�Q�J���J�H�Z�l�K�O�W��
�Z�X�U�G�H�����'�L�H�V���H�U�P�|�J�O�L�F�K�W�H���G�D�V���L�Q�G�L�Y�L�G�X�H�O�O�H���(�L�Q�J�H�K�H�Q���D�X�I���G�L�H���$�X�V�V�D�J�H�Q���G�H�U���,�Q�W�H�U�Y�L�H�Z�S�D�U�W�Q�H�U��
�X�Q�G�����S�D�U�W�Q�H�U�L�Q�Q�H�Q���� �$�O�V�� �.�R�G�L�H�U�H�L�Q�K�H�L�W���Z�X�U�G�H�Q���6�L�Q�Q�D�E�V�F�K�Q�L�W�W�H���J�H�Z�l�K�O�W���� �D�X�I�� �G�L�H�� �3�D�U�D�S�K�U�D��
�V�L�H�U�X�Q�J���I�R�O�J�W�H���H�L�Q�H���*�H�Q�H�U�D�O�L�V�L�H�U�X�Q�J���X�Q�G���G�L�H���=�X�R�U�G�Q�X�Q�J���]�X���H�L�Q�H�U���.�D�W�H�J�R�U�L�H���>�0�D�����@�����6�R���K�D�W��
�M�H�G�H���Y�H�U�I�D�V�V�H�Q�G�H���3�H�U�V�R�Q���]�X�Q�l�F�K�V�W���I�•�U���L�K�U���H�L�J�H�Q�H�V���,�Q�W�H�U�Y�L�H�Z���G�D�V���9�R�U�J�H�K�H�Q���Q�D�F�K���0�D�\�U�L�Q�J��
�D�Q�J�H�Z�D�Q�G�W�����%�L�O�G�X�Q�J���Y�R�Q���6�X�E�N�D�W�H�J�R�U�L�H�Q�������,�P���$�Q�V�F�K�O�X�V�V���K�D�W���G�L�H���Y�H�U�E�O�H�L�E�H�Q�G�H���Y�H�U�I�D�V�V�H�Q�G�H��
�3�H�U�V�R�Q���� �G�L�H�� �N�H�L�Q�� �H�L�J�H�Q�H�V�� �,�Q�W�H�U�Y�L�H�Z�� �G�X�U�F�K�J�H�I�•�K�U�W�� �K�D�W���� �G�L�H�� �=�Z�L�V�F�K�H�Q�H�U�J�H�E�Q�L�V�V�H�� �J�H�V�L�F�K�W�H�W����
�N�R�Q�W�U�R�O�O�L�H�U�W���X�Q�G���]�X�V�D�P�P�H�Q�J�H�I�D�V�V�W�����¿�Q�D�O�H���.�D�W�H�J�R�U�L�H�Q�E�L�O�G�X�Q�J�������7�H�L�O�Z�H�L�V�H���Z�X�U�G�H�Q���6�X�E�N�D�W�H��
�J�R�U�L�H�Q���P�H�K�U�H�U�H�Q���¿�Q�D�O�H�Q���.�D�W�H�J�R�U�L�H�Q���]�X�J�H�Z�L�H�V�H�Q�����'�L�H�V�H�V���9�R�U�J�H�K�H�Q���H�Q�W�V�S�U�L�F�K�W���L�Q���$�Q�V�l�W�]�H�Q��
�G�H�P���Y�R�Q���0�D�\�U�L�Q�J���E�H�V�F�K�U�L�H�E�H�Q�H�Q���9�H�U�I�D�K�U�H�Q���]�X�U���,�Q�W�H�U�F�R�G�H�U�U�H�O�L�D�E�L�O�L�W�l�W���>�0�D�����@�����Z�D�V���G�L�H���=�X��
�Y�H�U�O�l�V�V�L�J�N�H�L�W���X�Q�G���5�H�S�U�R�G�X�]�L�H�U�E�D�U�N�H�L�W���G�H�U���(�U�N�H�Q�Q�W�Q�L�V�V�H���Y�H�U�E�H�V�V�H�U�W����#

�'�L�H�� �$�X�V�Z�H�U�W�X�Q�J�� �H�U�J�D�E�� �L�Q�V�J�H�V�D�P�W���G�L�H�� �I�R�O�J�H�Q�G�H�Q���Q�H�X�Q���.�D�W�H�J�R�U�L�H�Q������������ �3�H�U�V�R�Q�D�O�D�X�I�Z�D�Q�G����
���������2�U�J�D�Q�L�V�D�W�L�R�Q�V�������D�G�P�L�Q�L�V�W�U�D�W�L�Y�H�U���$�X�I�Z�D�Q�G�������������)�H�K�O�H�U�����0�H�K�U�D�X�I�Z�D�Q�G���G�X�U�F�K���%�U�L�H�I�Z�D�K��
�O�H�Q�������������%�H�V�R�Q�G�H�U�K�H�L�W�H�Q���G�X�U�F�K���Y�R�U�J�H�]�R�J�H�Q�H���%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�������������W�H�F�K�Q�L�V�F�K�H���X�Q�G���G�L�J�L�W�D�O�H��
�$�Q�I�R�U�G�H�U�X�Q�J�H�Q�������������U�H�F�K�W�O�L�F�K�H���X�Q�G���V�L�F�K�H�U�K�H�L�W�V�U�H�O�H�Y�D�Q�W�H���$�V�S�H�N�W�H�������������.�R�V�W�H�Q�������������5�H�V�V�R�X�U��
�F�H�Q�P�D�Q�D�J�H�P�H�Q�W���V�R�Z�L�H�����������9�R�U�W�H�L�O�H���X�Q�G���3�R�W�H�Q�]�L�D�O�H���G�H�U���'�L�J�L�W�D�O�L�V�L�H�U�X�Q�J���G�H�U���:�D�K�O�����'�L�H���Q�D�F�K��
�I�R�O�J�H�Q�G�H���7�D�E�H�O�O�H�������Y�H�U�D�Q�V�F�K�D�X�O�L�F�K�W���G�H�Q���:�H�J���Y�R�Q���G�H�Q���]�X�Q�l�F�K�V�W���J�H�E�L�O�G�H�W�H�Q���.�D�W�H�J�R�U�L�H�Q���E�L�V��
�]�X���G�H�Q���¿�Q�D�O�H�Q���.�D�W�H�J�R�U�L�H�Q���D�Q�K�D�Q�G���H�L�Q�H�V���D�X�V�J�H�Z�l�K�O�W�H�Q���%�H�L�V�S�L�H�O�V��#

122 Lina Neele Sophie Agnes Brückweh et al.
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! �6�X�E�N�D�W�H�J�R�U�L�H�Q! �,�Q�W�H�U�Y�L�H�Z!

�3�H�U�V�R�Q�D�O�D�X�I�Z�D�Q�G�����L�Q�W�H�U�Q�H���5�H�V�V�R�X�U�F�H�Q�Y�H�U�À�H�F�K�W�X�Q�J�����(�K�U�H�Q�D�P�W�O�L�F�K�H��#
�Q�L�F�K�W���G�D#

�/�D�Q�G�N�U�H�L�V#

�3�H�U�V�R�Q�D�O�D�X�I�Z�D�Q�G�����6�W�U�X�N�W�X�U�H�O�O�H���$�Q�I�R�U�G�H�U�X�Q�J�H�Q�����2�U�J�D�Q�L�V�D�W�L�R�Q�V�V�W�U�X�N��
�W�X�U�����3�H�U�V�R�Q�D�O�J�H�Z�L�Q�Q�X�Q�J�����3�H�U�V�R�Q�D�O�E�H�G�D�U�I#

�6�W�D�G�W#

�$�U�E�H�L�W�V�E�H�O�D�V�W�X�Q�J���G�X�U�F�K���3�D�S�L�H�U�Z�D�K�O�����8�Q�Y�H�U�l�Q�G�H�U�O�L�F�K�H���$�X�I�J�D��
�E�H�Q���3�U�R�]�H�V�V�H#

�*�H�P�H�L�Q�G�H#

�+�D�X�S�W�D�P�W�O�L�F�K�H�V���3�H�U�V�R�Q�D�O���X�Q�G���9�H�U�D�Q�W�Z�R�U�W�O�L�F�K�N�H�L�W�H�Q�����=�X�V�W�l�Q�G�L�J�N�H�L�W��
�X�Q�G���8�Q�W�H�U�V�W�•�W�]�X�Q�J���G�X�U�F�K���)�D�F�K�D�E�W�H�L�O�X�Q�J�H�Q�����(�K�U�H�Q�D�P�W�O�L�F�K�H���:�D�K�O�K�H�O��
�I�H�Q�G�H#

�.�U�H�L�V�I�U�H�L�H��
�6�W�D�G�W#

�7�D�E�H�O�O�H���������.�D�W�H�J�R�U�L�H�Q�E�L�O�G�X�Q�J���Q�D�F�K���0�D�\�U�L�Q�J#

�7�H�L�O�Z�H�L�V�H���N�R�Q�Q�W�H�Q���G�L�H�� �,�Q�W�H�U�Y�L�H�Z�S�D�U�W�Q�H�U�L�Q�Q�H�Q���X�Q�G�����S�D�U�W�Q�H�U���N�R�Q�N�U�H�W�H�� �=�D�K�O�H�Q���� �]���%���� �]�X�� �G�H�Q��
�6�W�X�Q�G�H�Q�D�Q�W�H�L�O�H�Q���G�H�U���E�H�V�F�K�l�I�W�L�J�W�H�Q���0�L�W�D�U�E�H�L�W�H�Q�G�H�Q���R�G�H�U���]�X�U���N�R�Q�N�U�H�W�H�Q���'�D�X�H�U���E�H�V�W�L�P�P�W�H�U��
�3�U�R�]�H�V�V�H���Q�H�Q�Q�H�Q�����'�L�H�V�H���$�Q�J�D�E�H�Q���N�R�Q�Q�W�H�Q���Q�L�F�K�W���•�E�H�U���G�D�V���9�R�U�J�H�K�H�Q���Q�D�F�K���0�D�\�U�L�Q�J���D�X�V�J�H��
�Z�H�U�W�H�W���Z�H�U�G�H�Q���X�Q�G���À�L�H�‰�H�Q���X�Q�D�E�K�l�Q�J�L�J���G�D�Y�R�Q���L�Q���G�D�V���I�R�O�J�H�Q�G�H���.�D�S�L�W�H�O���H�L�Q��#

��! �(�U�N�H�Q�Q�W�Q�L�V�V�H!

�'�L�H���,�Q�W�H�U�Y�L�H�Z�V���]�H�L�J�H�Q�����G�D�V�V���G�L�H���N�X�U�]�I�U�L�V�W�L�J���%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�������������E�H�V�W�H�K�H�Q�G�H���V�W�U�X�N�W�X�U�H�O�O�H��
�3�U�R�E�O�H�P�H�� �G�H�U���S�D�S�L�H�U�E�D�V�L�H�U�W�H�Q���:�D�K�O�R�U�J�D�Q�L�V�D�W�L�R�Q���Y�H�U�V�F�K�l�U�I�W�H���X�Q�G���H�U�K�H�E�O�L�F�K�H�� �%�H�O�D�V�W�X�Q�J�H�Q��
�L�Q�� �G�H�Q�� �9�H�U�Z�D�O�W�X�Q�J�H�Q�� �Y�H�U�X�U�V�D�F�K�W�H���� �*�O�H�L�F�K�]�H�L�W�L�J�� �Z�H�U�G�H�Q�� �J�H�Q�H�U�H�O�O�H�� �6�F�K�Z�l�F�K�H�Q�� �D�Q�D�O�R�J�H�U��
�: �D�K�O�H�Q���L�Q�V�E�H�V�R�Q�G�H�U�H���L�Q���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�U�����S�H�U�V�R�Q�H�O�O�H�U���X�Q�G���O�R�J�L�V�W�L�V�F�K�H�U���+�L�Q�V�L�F�K�W���G�H�X�W�O�L�F�K��#

�%�H�V�R�Q�G�H�U�V���K�H�U�D�X�V�I�R�U�G�H�U�Q�G���Z�D�U���G�H�U���K�R�K�H���3�H�U�V�R�Q�D�O�D�X�I�Z�D�Q�G���I�•�U���G�L�H���P�R�Q�D�W�H�O�D�Q�J�H���9�R�U�E�H�U�H�L��
�W�X�Q�J�����Y�R�U���D�O�O�H�P���I�•�U���G�L�H���*�H�Z�L�Q�Q�X�Q�J���X�Q�G���6�F�K�X�O�X�Q�J���H�K�U�H�Q�D�P�W�O�L�F�K�H�U���:�D�K�O�K�H�O�I�H�Q�G�H�U�����*�H�U�L�Q�J�H��
�(�Q�W�V�F�K�l�G�L�J�X�Q�J�H�Q�� �H�U�V�F�K�Z�H�U�H�Q�� �G�L�H�� �5�H�N�U�X�W�L�H�U�X�Q�J�� �]�X�V�l�W�]�O�L�F�K���� �.�U�L�W�L�V�L�H�U�W�� �Z�X�U�G�H�� �]�X�G�H�P�� �G�H�U��
�K�R�K�H���3�D�S�L�H�U�Y�H�U�E�U�D�X�F�K���X�Q�G���G�L�H���G�D�P�L�W���Y�H�U�E�X�Q�G�H�Q�H���/�D�J�H�U�����X�Q�G���$�U�F�K�L�Y�L�H�U�X�Q�J�V�S�U�R�E�O�H�P�D�W�L�N��#

�,�P���)�R�O�J�H�Q�G�H�Q���Z�H�U�G�H�Q���G�L�H���J�U�|�‰�W�H�Q���$�X�I�Z�l�Q�G�H���G�D�U�J�H�V�W�H�O�O�W�����D�X�V���G�H�Q�H�Q���G�X�U�F�K���G�L�H���8�P�V�W�H�O�O�X�Q�J��
�D�X�I���G�L�J�L�W�D�O�H���:�D�K�O�H�Q���(�Q�W�O�D�V�W�X�Q�J�H�Q���D�E�J�H�O�H�L�W�H�W���Z�H�U�G�H�Q���N�|�Q�Q�H�Q�����'�L�H���%�X�Q�G�,�'���Z�L�U�G���D�O�V���]�H�Q�W�U�D�O�H��
�0�|�J�O�L�F�K�N�H�L�W���X�Q�G���0�L�W�W�H�O���H�L�Q�H�U���,�G�H�Q�W�L�¿�]�L�H�U�X�Q�J���E�H�L���H�L�Q�H�U���V�R�O�F�K�H�Q���G�L�J�L�W�D�O�H�Q���:�D�K�O���J�H�V�H�K�H�Q��#

�2�U�J�D�Q�L�V�D�W�L�R�Q�V�����$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�V�����X�Q�G�� �3�H�U�V�R�Q�D�O�D�X�I�Z�D�Q�G���V�R�Z�L�H���0�H�K�U�D�X�I�Z�D�Q�G�� �G�X�U�F�K��
�%�U�L�H�I�Z�D�K�O�H�Q�����'�L�H���,�Q�W�H�U�Y�L�H�Z�V���]�H�L�J�H�Q�����G�D�V�V���D�Q�D�O�R�J�H���%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�H�Q���P�L�W���K�R�K�H�P���R�U�J�D�Q�L��
�V�D�W�R�U�L�V�F�K�H�P���X�Q�G���S�H�U�V�R�Q�H�O�O�H�P���$�X�I�Z�D�Q�G���Y�H�U�E�X�Q�G�H�Q���V�L�Q�G�����Z�R�E�H�L���V�L�F�K���G�L�H���+�H�U�D�X�V�I�R�U�G�H�U�X�Q�J�H�Q��
�M�H���Q�D�F�K���*�U�|�‰�H���X�Q�G���6�W�U�X�N�W�X�U���G�H�U���.�R�P�P�X�Q�H���X�Q�W�H�U�V�F�K�H�L�G�H�Q�����.�O�H�L�Q�H�U�H���.�R�P�P�X�Q�H�Q���N�l�P�S�I�H�Q��
�P�L�W���6�R�Q�G�H�U�I�l�O�O�H�Q���Z�L�H���G�H�P���9�H�U�V�D�Q�G���D�X�V�O�l�Q�G�L�V�F�K�H�U���%�U�L�H�I�Z�D�K�O�X�Q�W�H�U�O�D�J�H�Q�����J�U�|�‰�H�U�H���P�L�W���K�R�K�H�Q��
�)�D�O�O�]�D�K�O�H�Q�����$�X�F�K���G�L�H���(�L�Q�J�O�L�H�G�H�U�X�Q�J���G�H�V���:�D�K�O�D�P�W�V���L�Q���G�L�H���9�H�U�Z�D�O�W�X�Q�J���E�H�H�L�Q�À�X�V�V�W�����Z�L�H���D�Q��
�G�H�U�H���%�H�U�H�L�F�K�H���X�Q�W�H�U�V�W�•�W�]�H�Q�G���H�L�Q�J�H�E�X�Q�G�H�Q���Z�H�U�G�H�Q���N�|�Q�Q�H�Q��#

Digitale Wahlen mit der BundID 123



#

�8�Q�D�E�K�l�Q�J�L�J���Y�R�P���Y�R�U�J�H�V�H�K�H�Q�H�Q���6�W�H�O�O�H�Q�D�Q�W�H�L�O���±���Y�R�Q���Z�H�Q�L�J�H�Q���:�R�F�K�H�Q�V�W�X�Q�G�H�Q���E�L�V���]�X���P�H�K��
�U�H�U�H�Q���9�R�O�O�]�H�L�W�l�T�X�L�Y�D�O�H�Q�W�H�Q���±���E�H�U�L�F�K�W�H�Q���D�O�O�H���.�R�P�P�X�Q�H�Q���Y�R�Q���H�L�Q�H�U���V�W�U�X�N�W�X�U�H�O�O�H�Q���8�Q�W�H�U�G�H��
�F�N�X�Q�J�����G�L�H���]�X���3�U�L�R�U�L�V�L�H�U�X�Q�J�V�]�Z�D�Q�J�����h�E�H�U�V�W�X�Q�G�H�Q���X�Q�G���$�U�E�H�L�W�V�]�H�L�W�Y�H�U�V�W�|�‰�H�Q�����L�Q�V�E�H�V�R�Q�G�H�U�H��
�D�P���:�D�K�O�W�D�J�����I�•�K�U�W�����0�H�K�U�H�U�H���%�H�I�U�D�J�W�H���V�H�K�H�Q���K�L�H�U�L�Q���H�L�Q���*�H�V�X�Q�G�K�H�L�W�V�U�L�V�L�N�R�����G�D�V���G�X�U�F�K���G�L�J�L��
�W�D�O�H���:�D�K�O�V�\�V�W�H�P�H���U�H�G�X�]�L�H�U�W���Z�H�U�G�H�Q���N�|�Q�Q�W�H��#

�'�L�H�� �(�U�V�W�H�O�O�X�Q�J�����$�X�V�V�F�K�U�H�L�E�X�Q�J���X�Q�G�� �9�H�U�W�H�L�O�X�Q�J�� �Y�R�Q�� �6�W�L�P�P�]�H�W�W�H�O�Q�� �H�U�I�R�O�J�H�Q���X�Q�W�H�U�� �K�R�K�H�P��
�=�H�L�W�G�U�X�F�N���X�Q�G���X�Q�W�H�U�O�L�H�J�H�Q���9�H�U�J�D�E�H�Y�H�U�I�D�K�U�H�Q�����)�H�K�O�H�U�K�D�I�W�H���3�D�U�W�H�L�H�Q�D�Q�R�U�G�Q�X�Q�J�H�Q���X�Q�G���$�E��
�V�W�L�P�P�X�Q�J�V�S�U�R�E�O�H�P�H���P�L�W���'�L�H�Q�V�W�O�H�L�V�W�H�U�Q���I�•�K�U�H�Q���U�H�J�H�O�P�l�‰�L�J���]�X���9�H�U�]�|�J�H�U�X�Q�J�H�Q�����'�D�V���P�D�Q�X��
�H�O�O�H���%�H�D�U�E�H�L�W�H�Q���G�H�U���:�D�K�O�X�Q�W�H�U�O�D�J�H�Q���E�L�Q�G�H�W���W�H�L�O�V���H�L�Q�H���9�R�O�O�]�H�L�W�N�U�D�I�W�����7�U�L�W�W���N�X�U�]�I�U�L�V�W�L�J���0�D�W�H��
�U�L�D�O�P�D�Q�J�H�O���D�X�I�����P�•�V�V�H�Q���$�G���K�R�F���/�|�V�X�Q�J�H�Q���Z�L�H���.�X�U�L�H�U�G�L�H�Q�V�W�H���R�U�J�D�Q�L�V�L�H�U�W���Z�H�U�G�H�Q�����'�L�J�L�W�D�O�H��
�6�\�V�W�H�P�H���N�|�Q�Q�W�H�Q���V�F�K�Q�H�O�O�H���$�Q�S�D�V�V�X�Q�J�H�Q���X�Q�G���D�X�W�R�P�D�W�L�V�L�H�U�W�H���3�U�R�]�H�V�V�H���H�U�P�|�J�O�L�F�K�H�Q��#

�(�L�Q���E�H�V�R�Q�G�H�U�V���J�U�R�‰�H�U���$�X�I�Z�D�Q�G���H�Q�W�V�W�H�K�W���E�H�L���G�H�U���%�U�L�H�I�Z�D�K�O�����,�Q���J�U�|�‰�H�U�H�Q���.�R�P�P�X�Q�H�Q���H�U�I�R�U��
�G�H�U�W���G�L�H���6�R�U�W�L�H�U�X�Q�J���� �h�E�H�U�S�U�•�I�X�Q�J�� �X�Q�G�� �$�X�V�]�l�K�O�X�Q�J���G�H�U���%�U�L�H�I�Z�D�K�O�X�Q�W�H�U�O�D�J�H�Q�� �K�R�K�H�� �S�H�U�V�R��
�Q�H�O�O�H���.�D�S�D�]�L�W�l�W�H�Q�����R�I�W���L�P���6�F�K�L�F�K�W�E�H�W�U�L�H�E���P�L�W���Y�H�U�O�l�Q�J�H�U�W�H�Q���g
u�Q�X�Q�J�V�]�H�L�W�H�Q�����6�H�S�D�U�D�W�H���%�U�L�H�I��
�Z�D�K�O�E�•�U�R�V�� �X�Q�G�� �G�L�H�� �1�D�F�K�Y�H�U�W�H�L�O�X�Q�J�� �Y�R�Q�� �:�D�K�O�E�U�L�H�I�H�Q���±���G�L�H�� �D�P�� �:�D�K�O�W�D�J�� �H�U�V�W�� �X�P�� ������ �8�K�U��
�H�Q�W�Q�R�P�P�H�Q���Z�H�U�G�H�Q���G�•�U�I�H�Q���±���I�•�K�U�H�Q���U�H�J�H�O�P�l�‰�L�J���]�X���9�H�U�]�|�J�H�U�X�Q�J�H�Q�����$�X�F�K���Y�H�U�V�S�l�W�H�W�H���R�G�H�U��
�Y�H�U�O�R�U�H�Q�H���:�D�K�O�E�U�L�H�I�H���H�U�K�|�K�H�Q���G�H�Q���$�X�I�Z�D�Q�G�����'�L�H�V�H���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�Q���+�H�U�D�X�V�I�R�U�G�H�U�X�Q�J�H�Q��
�Z�H�U�G�H�Q���G�X�U�F�K���G�H�Q���K�l�Q�G�L�V�F�K�H�Q���8�P�J�D�Q�J���P�L�W���G�H�Q���8�Q�W�H�U�O�D�J�H�Q���Y�H�U�V�W�l�U�N�W�����G�H�U���I�H�K�O�H�U�D�Q�I�l�O�O�L�J���L�V�W��
�±���H�W�Z�D���G�X�U�F�K���I�H�K�O�H�U�K�D�I�W�H���9�H�U�S�D�F�N�X�Q�J���G�X�U�F�K���:�l�K�O�H�Q�G�H�����'�L�H���%�U�L�H�I�Z�D�K�O���J�L�O�W���G�D�K�H�U���D�O�V���]�H�Q�W��
�U�D�O�H�V���$�U�J�X�P�H�Q�W���I�•�U���G�L�J�L�W�D�O�H���$�O�W�H�U�Q�D�W�L�Y�H�Q��#

�'�L�H���%�H�U�H�L�W�V�W�H�O�O�X�Q�J���E�D�U�U�L�H�U�H�I�U�H�L�H�U���:�D�K�O�O�R�N�D�O�H���L�V�W���Y�R�U���D�O�O�H�P���L�P���O�l�Q�G�O�L�F�K�H�Q���5�D�X�P���V�F�K�Z�L�H�U�L�J����
�2�I�W���P�•�V�V�H�Q���±���L�Q�V�E�H�V�R�Q�G�H�U�H���I�•�U���G�L�H���8�U�Q�H�Q�Z�D�K�O�O�R�N�D�O�H���±���H�[�W�H�U�Q�H���5�l�X�P�H���D�Q�J�H�P�L�H�W�H�W���X�Q�G���D�X�V��
�J�H�V�W�D�W�W�H�W���Z�H�U�G�H�Q�����'�H�U���G�D�P�L�W���Y�H�U�E�X�Q�G�H�Q�H���O�R�J�L�V�W�L�V�F�K�H���X�Q�G���Y�H�U�W�U�D�J�O�L�F�K�H���$�X�I�Z�D�Q�G���V�R�Z�L�H���G�L�H��
�/�D�J�H�U�X�Q�J���Y�R�Q���0�D�W�H�U�L�D�O�L�H�Q���V�W�H�O�O�H�Q���]�X�V�l�W�]�O�L�F�K�H���%�H�O�D�V�W�X�Q�J�H�Q���G�D�U��#

�'�L�H���.�R�R�U�G�L�Q�D�W�L�R�Q���H�K�U�H�Q�D�P�W�O�L�F�K�H�U���:�D�K�O�K�H�O�I�H�Q�G�H�U���L�V�W���V�H�K�U���D�X�I�Z�H�Q�G�L�J�����3�U�R���:�D�K�O�O�R�N�D�O���Z�H�U��
�G�H�Q���D�F�K�W���E�L�V���]�H�K�Q���3�H�U�V�R�Q�H�Q���E�H�Q�|�W�L�J�W�����G�L�H���J�H�Z�R�Q�Q�H�Q�����J�H�V�F�K�X�O�W���X�Q�G���H�L�Q�J�H�W�H�L�O�W���Z�H�U�G�H�Q���P�•�V��
�V�H�Q�����.�X�U�]�I�U�L�V�W�L�J�H���$�X�V�I�l�O�O�H�����E�H�V�R�Q�G�H�U�V���D�P���:�D�K�O�W�D�J�����H�U�I�R�U�G�H�U�Q���V�S�R�Q�W�D�Q�H���/�|�V�X�Q�J�H�Q�����'�L�H���$�E��
�K�l�Q�J�L�J�N�H�L�W�� �Y�R�P�� �(�K�U�H�Q�D�P�W�� �L�V�W�� �J�U�R�‰���� �J�O�H�L�F�K�]�H�L�W�L�J�� �Z�L�U�G�� �H�V�� �V�F�K�Z�L�H�U�L�J�H�U���� �D�X�V�U�H�L�F�K�H�Q�G��
�)�U�H�L�Z�L�O�O�L�J�H���]�X���¿�Q�G�H�Q�����:�L�H�G�H�U�N�H�K�U�H�Q�G�H���7�H�D�P�V���Y�H�U�E�H�V�V�H�U�Q���G�L�H���4�X�D�O�L�W�l�W�����U�H�L�F�K�H�Q���D�E�H�U���Q�L�F�K�W��
�D�X�V���±���H�L�Q�H�� �N�U�H�L�V�I�U�H�L�H�� �6�W�D�G�W���H�W�Z�D�� �E�H�Q�|�W�L�J�W���U�X�Q�G�������������� �3�H�U�V�R�Q�H�Q�����'�L�H�� �$�X�V�]�l�K�O�X�Q�J�� �N�D�Q�Q���M�H��
�Q�D�F�K���:�D�K�O�E�H�W�H�L�O�L�J�X�Q�J���E�L�V���L�Q���G�L�H���1�D�F�K�W���D�Q�G�D�X�H�U�Q�����X�Q�W�H�U���D�Q�G�H�U�H�P���G�D���I�H�K�O�H�U�K�D�I�W�H���(�U�J�H�E�Q�L�V�V�H��
�1�D�F�K�]�l�K�O�X�Q�J�H�Q���H�U�I�R�U�G�H�U�Q�����'�L�H���W�H�O�H�I�R�Q�L�V�F�K�H���h�E�H�U�P�L�W�W�O�X�Q�J���X�Q�G���P�D�Q�X�H�O�O�H���(�U�I�D�V�V�X�Q�J���G�H�U���(�U��
�J�H�E�Q�L�V�V�H���E�L�Q�G�H�W���Z�H�L�W�H�U�H�V���3�H�U�V�R�Q�D�O��#

�'�L�J�L�W�D�O�H�� �:�D�K�O�V�\�V�W�H�P�H�� �N�|�Q�Q�W�H�Q�� �K�L�H�U�� �G�H�X�W�O�L�F�K�� �H�Q�W�O�D�V�W�H�Q���� �G�X�U�F�K�� �U�H�G�X�]�L�H�U�W�H�Q�� �0�D�W�H�U�L�D�O�����X�Q�G��
�5�D�X�P�E�H�G�D�U�I�����D�X�W�R�P�D�W�L�V�L�H�U�W�H���$�X�V�]�l�K�O�X�Q�J���X�Q�G���]�H�Q�W�U�D�O�H���,�7���%�H�W�U�H�X�X�Q�J�����$�X�F�K���G�H�U���6�F�K�X�O�X�Q�J�V��
�D�X�I�Z�D�Q�G���I�•�U�� �:�D�K�O�K�H�O�I�H�Q�G�H�� �Z�•�U�G�H�� �V�L�Q�N�H�Q���� �'�L�H�� �(�L�Q�I�•�K�U�X�Q�J���G�L�J�L�W�D�O�H�U���6�\�V�W�H�P�H�� �Z�L�U�G���G�D�K�H�U��
�Q�L�F�K�W���Q�X�U���D�O�V���0�R�G�H�U�Q�L�V�L�H�U�X�Q�J�����V�R�Q�G�H�U�Q���D�O�V���$�Q�W�Z�R�U�W���D�X�I���V�W�U�X�N�W�X�U�H�O�O�H���(�Q�J�S�l�V�V�H���G�L�V�N�X�W�L�H�U�W��#

�5�H�V�V�R�X�U�F�H�Q�P�D�Q�D�J�H�P�H�Q�W���X�Q�G���.�R�V�W�H�Q�����'�L�H���,�Q�W�H�U�Y�L�H�Z�V���]�H�L�J�H�Q�����$�Q�D�O�R�J�H���%�X�Q�G�H�V�W�D�J�V�Z�D�K��
�O�H�Q���Y�H�U�X�U�V�D�F�K�H�Q���H�L�Q�H�Q���H�U�K�H�E�O�L�F�K�H�Q���5�H�V�V�R�X�U�F�H�Q�Y�H�U�E�U�D�X�F�K���X�Q�G���K�R�K�H���.�R�V�W�H�Q�����*�U�R�‰�H���3�D�S�L�H�U��
�P�H�Q�J�H�Q�����Z�L�H���•�E�H�U�]�l�K�O�L�J�H���6�W�L�P�P�]�H�W�W�H�O�����G�L�H���D�X�V���9�R�U�V�L�F�K�W���J�U�R�‰�]�•�J�L�J���N�D�O�N�X�O�L�H�U�W���Z�H�U�G�H�Q�����X�P��
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�(�Q�J�S�l�V�V�H���Z�L�H���L�P���-�D�K�U�������������L�Q���%�H�U�O�L�Q���]�X���Y�H�U�P�H�L�G�H�Q���>�+�D�����@�����P�•�V�V�H�Q���H�Q�W�V�R�U�J�W���Z�H�U�G�H�Q�����Z�D�V��
�|�N�R�O�R�J�L�V�F�K�H���X�Q�G���Z�L�U�W�V�F�K�D�I�W�O�L�F�K�H���1�D�F�K�W�H�L�O�H���E�U�L�Q�J�W�����3�H�U�V�R�Q�D�O�������/�R�J�L�V�W�L�N�����X�Q�G���,�7���.�R�V�W�H�Q���Z�H�U��
�G�H�Q�� �Q�X�U�� �W�H�L�O�Z�H�L�V�H�� �G�X�U�F�K�� �G�H�Q���%�X�Q�G���H�U�V�W�D�W�W�H�W���� �Z�D�V�� �E�H�V�R�Q�G�H�U�V�� �¿�Q�D�Q�]�V�F�K�Z�D�F�K�H�� �.�R�P�P�X�Q�H�Q��
�E�H�O�D�V�W�H�W���>�%�X�����D�@�����' �L�J�L�W�D�O�H���:�D�K�O�V�\�V�W�H�P�H���N�|�Q�Q�H�Q���G�D�K�H�U���D�X�F�K���.�R�V�W�H�Q���X�Q�G���0�D�W�H�U�L�D�O�Y�H�U�E�U�D�X�F�K��
�V�H�Q�N�H�Q��#

�7�H�F�K�Q�L�V�F�K�H���X�Q�G���V�L�F�K�H�U�K�H�L�W�V�U�H�O�H�Y�D�Q�W�H���$�Q�I�R�U�G�H�U�X�Q�J�H�Q�����'�L�J�L�W�D�O�H���:�D�K�O�H�Q���P�•�V�V�H�Q���K�R�K�H�Q��
�U�H�F�K�W�O�L�F�K�H�Q�����V�L�F�K�H�U�K�H�L�W�V�U�H�O�H�Y�D�Q�W�H�Q���X�Q�G���W�H�F�K�Q�L�V�F�K�H�Q���$�Q�I�R�U�G�H�U�X�Q�J�H�Q���J�H�Q�•�J�H�Q�����*�H�Q�D�Q�Q�W���Z�X�U��
�G�H�Q���5�L�V�L�N�H�Q���Z�L�H���0�D�Q�L�S�X�O�D�W�L�R�Q�����&�\�E�H�U�D�Q�J�U�L
u�H���X�Q�G���G�H�U���9�H�U�O�X�V�W���G�H�V���:�D�K�O�J�H�K�H�L�P�Q�L�V�V�H�V�����=�X��
�J�O�H�L�F�K���]�H�L�J�H�Q���$�Q�Z�H�Q�G�X�Q�J�H�Q���Z�L�H���G�L�H���H�O�H�N�W�U�R�Q�L�V�F�K�H���3�D�W�L�H�Q�W�H�Q�D�N�W�H�����H�3�$�������G�D�V�V���V�L�F�K�H�U�H���6�\�V��
�W�H�P�H���I�•�U�� �V�H�Q�V�L�E�O�H�� �'�D�W�H�Q�� �E�H�U�H�L�W�V�� �H�Q�W�Z�L�F�N�H�O�W�� �Z�H�U�G�H�Q�� �N�|�Q�Q�H�Q���� �7�U�D�Q�V�S�D�U�H�Q�]���� �2�S�H�Q�� �6�R�X�U�F�H����
�9�H�U�L�¿�]�L�H�U�E�D�U�N�H�L�W�����%�D�U�U�L�H�U�H�I�U�H�L�K�H�L�W�����V�W�D�E�L�O�H���,�7���,�Q�I�U�D�V�W�U�X�N�W�X�U���X�Q�G���N�O�D�U�H���'�D�W�H�Q�V�F�K�X�W�]�N�R�P�P�X��
�Q�L�N�D�W�L�R�Q���J�H�O�W�H�Q���D�O�V���]�H�Q�W�U�D�O�H���9�R�U�D�X�V�V�H�W�]�X�Q�J�H�Q���I�•�U���9�H�U�W�U�D�X�H�Q���X�Q�G���$�N�]�H�S�W�D�Q�]��#

�%�H�V�R�Q�G�H�U�K�H�L�W�H�Q���G�X�U�F�K���Y�R�U�J�H�]�R�J�H�Q�H���%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�����'�L�H���,�Q�W�H�U�Y�L�H�Z�V���]�H�L�J�H�Q�����'�L�H���Y�R�U��
�J�H�]�R�J�H�Q�H���%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�������������P�L�W���K�R�K�H�U���P�H�G�L�D�O�H�U���$�X�I�P�H�U�N�V�D�P�N�H�L�W���H�U�I�R�U�G�H�U�W�H���N�X�U�]�I�U�L�V��
�W�L�J���P�H�K�U���3�H�U�V�R�Q�D�O���X�Q�G���X�Q�J�H�Z�R�K�Q�W�H���6�W�U�X�N�W�X�U�H�Q�����Z�D�V���$�E�O�l�X�I�H���H�U�V�F�K�Z�H�U�W�H�����'�U�H�L���.�R�P�P�X�Q�H�Q��
�E�H�U�L�F�K�W�H�W�H�Q���� �G�D�V�V�� �G�L�H�� �P�H�G�L�D�O�H�� �3�U�l�V�H�Q�]�� �I�U�H�L�Z�L�O�O�L�J�H�� �8�Q�W�H�U�V�W�•�W�]�X�Q�J�� �I�|�U�G�H�U�W�H���� �3�H�U�V�|�Q�O�L�F�K�H��
�1�H�W�]�Z�H�U�N�H���X�Q�G���I�D�F�K�I�U�H�P�G�H�V���3�H�U�V�R�Q�D�O���K�D�O�I�H�Q���E�H�L���G�H�U���V�F�K�Q�H�O�O�H�Q���3�H�U�V�R�Q�D�O�J�H�Z�L�Q�Q�X�Q�J��#

�'�L�H�� �%�U�L�H�I�Z�D�K�O�� �V�W�H�O�O�W�H�� �H�L�Q�H�� �]�H�Q�W�U�D�O�H�� �+�H�U�D�X�V�I�R�U�G�H�U�X�Q�J�� �G�D�U�����9�H�U�N�•�U�]�W�H�� �)�U�L�V�W�H�Q�� �H�U�V�F�K�Z�H�U�W�H�Q��
�$�X�V�O�D�Q�G�V�G�H�X�W�V�F�K�H�Q���G�L�H���7�H�L�O�Q�D�K�P�H�����%�H�L���G�H�U���E�H�I�U�D�J�W�H�Q���N�U�H�L�V�I�U�H�L�H�Q���6�W�D�G�W���N�R�Q�Q�W�H�Q���]�Z�L�V�F�K�H�Q��
���������X�Q�G�����������6�W�L�P�P�H�Q���D�X�I�J�U�X�Q�G���Y�H�U�V�S�l�W�H�W�H�U���=�X�V�W�H�O�O�X�Q�J���Q�L�F�K�W���P�H�K�U���E�H�U�•�F�N�V�L�F�K�W�L�J�W���Z�H�U�G�H�Q����
�(�Q�J�H�U���=�H�L�W�G�U�X�F�N���Z�L�U�N�W�H���V�L�F�K���D�X�F�K���D�X�I���9�H�U�J�D�E�H�Q���D�Q���'�U�X�F�N�����X�Q�G���9�H�U�V�D�Q�G�G�L�H�Q�V�W�O�H�L�V�W�H�U���D�X�V��#

�9�R�U�W�H�L�O�H���X�Q�G���3�R�W�H�Q�]�L�D�O�H���G�H�U���'�L�J�L�W�D�O�L�V�L�H�U�X�Q�J�����$�X�V���G�H�Q���,�Q�W�H�U�Y�L�H�Z�V���H�U�J�H�E�H�Q���V�L�F�K���V�R�Z�R�K�O��
�3�R�W�H�Q�]�L�D�O�H���D�O�V���D�X�F�K���N�R�Q�N�U�H�W�H���8�P�V�H�W�]�X�Q�J�V�Z�•�Q�V�F�K�H���I�•�U���G�L�J�L�W�D�O�H���:�D�K�O�Y�H�U�I�D�K�U�H�Q�����'�X�U�F�K���H�L�Q�H��
�'�L�J�L�W�D�O�L�V�L�H�U�X�Q�J���Y�R�Q���:�D�K�O�H�Q���Z�L�U�G���G�H�U���E�H�U�H�L�W�V���V�W�D�W�W�¿�Q�G�H�Q�G�H�Q���G�L�J�L�W�D�O�H�Q���7�U�D�Q�V�I�R�U�P�D�W�L�R�Q���X�Q�G��
�G�H�P���X�Q�W�H�U���.�D�S�L�W�H�O�����������W�K�H�P�D�W�L�V�L�H�U�W�H�Q���:�X�Q�V�F�K���Q�D�F�K���À�H�[�L�E�O�H�U�H�Q���:�D�K�O�I�R�U�P�H�Q���5�H�F�K�Q�X�Q�J���J�H��
�W�U�D�J�H�Q���>�,�' �����@�����*�H�U�D�G�H�����G�D���G�H�U���$�Q�W�H�L�O���D�Q���%�U�L�H�I�Z�l�K�O�H�Q�G�H�Q���L�P���7�U�H�Q�G���V�W�H�L�J�H�Q�G���L�V�W���>�%�:�����@����
�Z�•�U�G�H�Q���G�L�J�L�W�D�O�H���:�D�K�O�H�Q���G�L�H�V�H�Q���L�Q���G�H�Q���,�Q�W�H�U�Y�L�H�Z�V���G�X�U�F�K�Z�H�J���D�O�V���]�H�L�W�L�Q�W�H�Q�V�L�Y���G�D�U�J�H�V�W�H�O�O�W�H�Q��
�3�U�R�]�H�V�V���Z�H�J�I�D�O�O�H�Q���O�D�V�V�H�Q�����(�V���P�•�V�V�W�H�Q���L�Q���G�L�H�V�H�P���=�X�J�H���D�X�F�K���L�Q���G�H�U���6�W�D�G�W���X�Q�G���G�H�U���N�U�H�L�V�I�U�H�L�H�Q��
�6�W�D�G�W���N�H�L�Q�H���D�O�W�H�U�Q�D�W�L�Y�H�Q���/�R�J�L�V�W�L�N�G�L�H�Q�V�W�O�H�L�V�W�H�U���]�X�U���6�L�F�K�H�U�V�W�H�O�O�X�Q�J���I�U�L�V�W�J�H�U�H�F�K�W�H�U���=�X�V�W�H�O�O�X�Q�J��
�Y�R�Q���:�D�K�O�E�U�L�H�I�H�Q���E�H�D�X�I�W�U�D�J�W���Z�H�U�G�H�Q��!

�0�L�Q�G�H�V�W�H�Q�V���G�U�H�L���G�H�U���E�H�I�U�D�J�W�H�Q���.�R�P�P�X�Q�H�Q���V�H�K�H�Q���G�H�Q���8�P�V�W�L�H�J���Q�L�F�K�W���D�O�V���X�Q�O�|�V�E�D�U���X�Q�G���E�H��
�I�•�U�Z�R�U�W�H�Q���G�H�Q���8�P�V�W�L�H�J�����%�H�U�H�L�W�V���K�H�X�W�H���N�R�P�P�H�Q���G�L�J�L�W�D�O�H���6�\�V�W�H�P�H���Z�L�H���G�H�U�����9�R�W�H�P�D�Q�D�J�H�U����
�]�X�P���(�L�Q�V�D�W�]���X�Q�G���H�U�O�H�L�F�K�W�H�U�Q���3�U�R�]�H�V�V�H�����(�L�Q�H���À�l�F�K�H�Q�G�H�F�N�H�Q�G�H���'�L�J�L�W�D�O�L�V�L�H�U�X�Q�J���N�|�Q�Q�W�H���,�P��
�S�X�O�V�H���I�•�U���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H���X�Q�G���N�X�O�W�X�U�H�O�O�H���0�R�G�H�U�Q�L�V�L�H�U�X�Q�J�H�Q���L�Q���G�H�U���9�H�U�Z�D�O�W�X�Q�J���J�H�E�H�Q��#

�:�L�F�K�W�L�J���V�L�Q�G���D�X�V���6�L�F�K�W���G�H�U���.�R�P�P�X�Q�H�Q���]�H�Q�W�U�D�O���J�H�V�W�H�X�H�U�W�H���,�7���/�|�V�X�Q�J�H�Q���V�R�Z�L�H���O�R�N�D�O�H���$�Q��
�O�D�X�I�V�W�H�O�O�H�Q���I�•�U���%�•�U�J�H�U�L�Q�Q�H�Q���X�Q�G���%�•�U�J�H�U���]�X�U���8�Q�W�H�U�V�W�•�W�]�X�Q�J�����'�L�J�L�W�D�O�H���:�D�K�O�H�Q���E�L�H�W�H�Q���V�R�P�L�W��
�&�K�D�Q�F�H�Q���]�X�U�� �(�Q�W�O�D�V�W�X�Q�J�� �Y�R�Q���9�H�U�Z�D�O�W�X�Q�J�� �X�Q�G���(�K�U�H�Q�D�P�W���X�Q�G���H�U�K�|�K�H�Q���]�X�J�O�H�L�F�K�� �(
v�]�L�H�Q�]��
�X�Q�G���)�O�H�[�L�E�L�O�L�W�l�W���L�P���:�D�K�O�S�U�R�]�H�V�V��#
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#

��! �)�D�]�L�W���X�Q�G���$�X�V�E�O�L�F�N!

�'�L�H���(�U�J�H�E�Q�L�V�V�H���G�H�U���Y�R�U�O�L�H�J�H�Q�G�H�Q���8�Q�W�H�U�V�X�F�K�X�Q�J���]�H�L�J�H�Q�����G�D�V�V���K�L�Q�W�H�U���M�H�G�H�U���:�D�K�O���Z�H�L�W���P�H�K�U��
�D�O�V���H�L�Q���.�U�H�X�]���D�X�I���H�L�Q�H�P���=�H�W�W�H�O���V�W�H�F�N�W���±���G�H�Q�Q���D�X�F�K���G�H�U���H�Q�W�V�S�U�H�F�K�H�Q�G�H���6�W�L�P�P�]�H�W�W�H�O���X�Q�G���G�L�H��
�G�D�]�X�J�H�K�|�U�L�J�H�Q���5�D�K�P�H�Q�E�H�G�L�Q�J�X�Q�J�H�Q���P�•�V�V�H�Q���H�U�V�W���H�L�Q�P�D�O���R�U�J�D�Q�L�V�L�H�U�W���X�Q�G���J�H�V�F�K�D
u�H�Q���Z�H�U��
�G�H�Q�����)�•�U���G�L�H���K�L�H�U�I�•�U���]�X�V�W�l�Q�G�L�J�H�Q���N�R�P�P�X�Q�D�O�H�Q���:�D�K�O�l�P�W�H�U���I�•�K�U�W���M�H�G�H���S�R�O�L�W�L�V�F�K�H���:�D�K�O�����Z�L�H��
�]�X�O�H�W�]�W���G�L�H���Y�R�U�J�H�]�R�J�H�Q�H���%�X�Q�G�H�V�W�D�J�V�Z�D�K�O���������������]�X���D�X
u�D�O�O�H�Q�G�H�Q���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�Q���X�Q�G���O�R��
�J�L�V�W�L�V�F�K�H�Q�� �+�H�U�D�X�V�I�R�U�G�H�U�X�Q�J�H�Q���� �G�L�H�� �H�L�Q�H�Q���$�X�V�Q�D�K�P�H�]�X�V�W�D�Q�G���E�H�J�U�•�Q�G�H�Q�����0�R�Q�D�W�H�O�D�Q�J�H��
�:�D�K�O�Y�R�U�E�H�U�H�L�W�X�Q�J�H�Q���� �X�Q�]�l�K�O�L�J�H���Q�R�W�Z�H�Q�G�L�J�H���$�E�V�W�L�P�P�X�Q�J�H�Q�� �]�Z�L�V�F�K�H�Q�� �Y�H�U�V�F�K�L�H�G�H�Q�H�Q��
�)�D�F�K�l�P�W�H�U�Q�� �X�Q�G�� �H�[�W�H�U�Q�H�Q�� �'�L�H�Q�V�W�O�H�L�V�W�H�U�Q���� �G�L�H�� �.�R�R�U�G�L�Q�D�W�L�R�Q�� �Y�R�Q�� �Y�L�H�O�H�Q���H�K�U�H�Q�D�P�W�O�L�F�K�H�Q��
�:�D�K�O�K�H�O�I�H�Q�G�H�Q���S�U�R���.�R�P�P�X�Q�H���X�Q�G���H�L�Q�H���O�R�J�L�V�W�L�V�F�K�H���.�H�W�W�H�����G�L�H���Y�R�Q���G�H�P���6�W�L�P�P�]�H�W�W�H�O���E�L�V���]�X�U��
�V�S�l�W�H�Q���$�X�V�]�l�K�O�X�Q�J���D�P���:�D�K�O�D�E�H�Q�G���U�H�L�F�K�W�����E�L�Q�G�H�Q���H�Q�R�U�P�H���S�H�U�V�R�Q�H�O�O�H���X�Q�G���¿�Q�D�Q�]�L�H�O�O�H���5�H�V��
�V�R�X�U�F�H�Q�����'�D�E�H�L���P�•�V�V�H�Q���.�R�P�P�X�Q�H�Q���K�l�X�¿�J���L�P�S�U�R�Y�L�V�L�H�U�H�Q�����/�•�F�N�H�Q���V�F�K�O�L�H�‰�H�Q���X�Q�G���$�X�I�J�D�E�H�Q��
�S�U�L�R�U�L�V�L�H�U�H�Q�����G�L�H���H�L�J�H�Q�W�O�L�F�K���D�O�O�H���J�O�H�L�F�K�]�H�L�W�L�J���K�|�F�K�V�W�H���$�X�I�P�H�U�N�V�D�P�N�H�L�W���Y�H�U�O�D�Q�J�H�Q��#

�$�X�F�K���L�Q���P�D�W�H�U�L�H�O�O�H�U���+�L�Q�V�L�F�K�W���Z�L�U�G���G�D�V���$�X�V�P�D�‰���G�H�U���%�H�O�D�V�W�X�Q�J���G�H�X�W�O�L�F�K�����*�U�R�‰�H���0�H�Q�J�H�Q���D�Q��
�3�D�S�L�H�U���L�Q���)�R�U�P���Y�R�Q���6�W�L�P�P�]�H�W�W�H�O�Q���X�Q�G���9�H�U�S�D�F�N�X�Q�J�V�P�D�W�H�U�L�D�O�L�H�Q���P�•�V�V�H�Q���E�H�U�H�L�W�J�H�V�W�H�O�O�W�����J�H��
�O�D�J�H�U�W�����Y�H�U�W�H�L�O�W���X�Q�G���Q�D�F�K���G�H�U���:�D�K�O���Y�H�U�Q�L�F�K�W�H�W���R�G�H�U���D�U�F�K�L�Y�L�H�U�W���Z�H�U�G�H�Q�����'�L�H���G�D�P�L�W���Y�H�U�E�X�Q�G�H��
�Q�H�Q���¿�Q�D�Q�]�L�H�O�O�H�Q���$�X�I�Z�l�Q�G�H���W�U�H
u�H�Q���.�R�P�P�X�Q�H�Q���E�H�V�R�Q�G�H�U�V���K�D�U�W�����G�D���H�L�Q���*�U�R�‰�W�H�L�O���G�H�U���.�R�V�W�H�Q��
�Q�L�F�K�W���G�X�U�F�K���%�X�Q�G�H�V�P�L�W�W�H�O���J�H�G�H�F�N�W���V�L�Q�G�����'�L�H���V�W�U�X�N�W�X�U�H�O�O�H���8�Q�W�H�U�¿�Q�D�Q�]�L�H�U�X�Q�J�����J�H�U�D�G�H���L�Q���N�O�H�L��
�Q�H�U�H�Q���.�R�P�P�X�Q�H�Q�����Y�H�U�V�F�K�l�U�I�W���G�L�H���N�R�P�P�X�Q�D�O�H���+�D�Q�G�O�X�Q�J�V�I�l�K�L�J�N�H�L�W���]�X�V�l�W�]�O�L�F�K��#

�9�R�U���G�L�H�V�H�P���+�L�Q�W�H�U�J�U�X�Q�G���W�U�H�W�H�Q���G�L�H���S�R�W�H�Q�]�L�H�O�O�H�Q���9�R�U�W�H�L�O�H���G�L�J�L�W�D�O�H�U���:�D�K�O�Y�H�U�I�D�K�U�H�Q���E�H�V�R�Q��
�G�H�U�V���G�H�X�W�O�L�F�K���K�H�U�Y�R�U�����'�L�H���,�Q�W�H�U�Y�L�H�Z�V���E�H�O�H�J�H�Q�����G�D�V�V���H�L�Q�H���G�L�J�L�W�D�O�H���:�D�K�O���P�L�W���$�X�W�K�H�Q�W�L�¿�]�L�H��
�U�X�Q�J���•�E�H�U���G�L�H���%�X�Q�G�,�'���G�D�V���3�R�W�H�Q�]�L�D�O���K�D�W�����G�H�Q���J�H�V�D�P�W�H�Q���:�D�K�O�S�U�R�]�H�V�V���J�U�X�Q�G�O�H�J�H�Q�G���]�X���H�Q�W��
�O�D�V�W�H�Q�����1�L�F�K�W���Q�X�U���N�|�Q�Q�W�H�Q���3�H�U�V�R�Q�D�O�E�H�G�D�U�I���X�Q�G���0�D�W�H�U�L�D�O�H�L�Q�V�D�W�]���H�U�K�H�E�O�L�F�K���U�H�G�X�]�L�H�U�W���Z�H�U�G�H�Q����
�V�R�Q�G�H�U�Q���D�X�F�K���]�H�L�W�N�U�L�W�L�V�F�K�H���3�U�R�]�H�V�V�H���Z�L�H���$�X�V�]�l�K�O�X�Q�J�����(�U�J�H�E�Q�L�V�H�U�I�D�V�V�X�Q�J���X�Q�G���1�D�F�K�E�H�U�H�L��
�W�X�Q�J�� �O�L�H�‰�H�Q�� �V�L�F�K�� �H
v�]�L�H�Q�W�H�U�� �X�Q�G���P�L�W�� �H�L�Q�H�U�� �J�H�U�L�Q�J�H�U�H�Q�� �)�H�K�O�H�U�W�R�O�H�U�D�Q�]���J�H�V�W�D�O�W�H�Q���� �=�X�G�H�P��
�Z�•�U�G�H���H�L�Q�H���G�L�J�L�W�D�O�H�����R�U�W�V�X�Q�D�E�K�l�Q�J�L�J�H���:�D�K�O���Y�L�H�O�H�Q���0�H�Q�V�F�K�H�Q���G�L�H���7�H�L�O�Q�D�K�P�H���X�Q�G���G�L�H���1�X�W��
�]�X�Q�J���L�K�U�H�V���G�H�P�R�N�U�D�W�L�V�F�K�H�Q���:�D�K�O�U�H�F�K�W�V���V�S�•�U�E�D�U���H�U�O�H�L�F�K�W�H�U�Q��#

�$�O�O�H�U�G�L�Q�J�V���Z�X�U�G�H�Q���D�X�F�K���G�L�H���Q�R�W�Z�H�Q�G�L�J�H�Q���9�R�U�D�X�V�V�H�W�]�X�Q�J�H�Q���G�H�X�W�O�L�F�K�����(�L�Q�H���G�L�J�L�W�D�O�H���:�D�K�O��
�P�X�V�V���K�|�F�K�V�W�H�Q���6�L�F�K�H�U�K�H�L�W�V�D�Q�I�R�U�G�H�U�X�Q�J�H�Q���J�H�Q�•�J�H�Q�����G�D�V���:�D�K�O�J�H�K�H�L�P�Q�L�V���Z�D�K�U�H�Q�����W�U�D�Q�V�S�D��
�U�H�Q�W���X�Q�G���Q�D�F�K�Y�R�O�O�]�L�H�K�E�D�U���V�H�L�Q���X�Q�G���G�L�H�V���V�R�Z�R�K�O���I�•�U���)�D�F�K�O�H�X�W�H���D�O�V���D�X�F�K���I�•�U���%�•�U�J�H�U�L�Q�Q�H�Q���X�Q�G��
�%�•�U�J�H�U�����(�E�H�Q�V�R���P�•�V�V�H�Q���$�V�S�H�N�W�H���G�H�U���%�H�Q�X�W�]�H�U�I�U�H�X�Q�G�O�L�F�K�N�H�L�W�����%�D�U�U�L�H�U�H�I�U�H�L�K�H�L�W���X�Q�G���G�L�J�L�W�D�O�H��
�,�Q�I�U�D�V�W�U�X�N�W�X�U�����L�Q�V�E�H�V�R�Q�G�H�U�H���L�P���O�l�Q�G�O�L�F�K�H�Q���5�D�X�P�����J�H�V�L�F�K�H�U�W���V�H�L�Q��#

�=�X�V�D�P�P�H�Q�I�D�V�V�H�Q�G���O�l�V�V�W���V�L�F�K���I�H�V�W�K�D�O�W�H�Q�����G�D�V�V���G�L�J�L�W�D�O�H���:�D�K�O�H�Q���N�H�L�Q���$�O�O�K�H�L�O�P�L�W�W�H�O���V�L�Q�G�����D�E�H�U��
�H�L�Q���U�H�D�O�L�V�W�L�V�F�K�H�V���X�Q�G���]�X�N�X�Q�I�W�V�J�H�U�L�F�K�W�H�W�H�V���,�Q�V�W�U�X�P�H�Q�W���]�X�U���/�|�V�X�Q�J���Y�L�H�O�H�U���V�W�U�X�N�W�X�U�H�O�O�H�U���3�U�R�E��
�O�H�P�H���� �P�L�W�� �G�H�Q�H�Q�� �.�R�P�P�X�Q�H�Q�� �L�P�� �5�D�K�P�H�Q�� �D�Q�D�O�R�J�H�U�� �:�D�K�O�Y�H�U�I�D�K�U�H�Q�� �N�R�Q�I�U�R�Q�W�L�H�U�W�� �V�L�Q�G�����(�V��
�Z�L�U�G���G�D�K�H�U���G�L�H�� �1�R�W�Z�H�Q�G�L�J�N�H�L�W���X�Q�G���G�H�U���:�X�Q�V�F�K�� �D�X�V�� �G�H�Q���E�H�I�U�D�J�W�H�Q���.�R�P�P�X�Q�H�Q���G�H�X�W�O�L�F�K����
�H�L�Q�H���Z�H�L�W�H�U�H���:�D�K�O�U�H�F�K�W�V�U�H�I�R�U�P���]�X�U���,�P�S�O�H�P�H�Q�W�L�H�U�X�Q�J���G�H�U���G�L�J�L�W�D�O�H�Q���:�D�K�O�H�Q���L�Q���G�H�Q���S�R�O�L�W�L��
�V�F�K�H�Q���3�U�R�]�H�V�V���H�L�Q�]�X�E�U�L�Q�J�H�Q�����=�X�G�H�P���L�V�W���H�L�Q���P�R�G�H�U�Q�H�U���X�Q�G���I�X�Q�N�W�L�R�Q�L�H�U�H�Q�G�H�U���6�W�D�D�W���G�H�P�R�N�U�D��
�W�L�H�I�|�U�G�H�U�Q�G�����Z�H�L�O���H�U���D�X�F�K���.�U�L�V�H�Q�V�L�W�X�D�W�L�R�Q�H�Q���Z�L�H���Y�R�U�J�H�]�R�J�H�Q�H�Q���:�D�K�O�H�Q���D�X�V�U�H�L�F�K�H�Q�G���J�X�W���E�H��
�Z�l�O�W�L�J�W�����9�H�U�W�U�D�X�H�Q�V�Y�H�U�O�X�V�W�H�� �L�Q�I�R�O�J�H�� �Z�L�H�G�H�U�K�R�O�W�H�U�� �:�D�K�O�S�D�Q�Q�H�Q���N�|�Q�Q�H�Q���H�L�Q�H�� �H�U�K�H�E�O�L�F�K�H��
�%�H�O�D�V�W�X�Q�J���I�•�U���G�L�H���G�H�P�R�N�U�D�W�L�V�F�K�H���/�H�J�L�W�L�P�D�W�L�R�Q�V�E�D�V�L�V���G�D�U�V�W�H�O�O�H�Q��#
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�$�X�I�J�U�X�Q�G���G�H�U���Y�R�Q���G�H�Q���E�H�I�U�D�J�W�H�Q���.�R�P�P�X�Q�H�Q���•�E�H�U�H�L�Q�V�W�L�P�P�H�Q�G���G�D�U�J�H�V�W�H�O�O�W�H�Q���H�L�Q�I�D�F�K�H�U�H�Q��
�$�X�V�]�l�K�O�E�D�U�N�H�L�W�� �G�H�U�� �%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�� �L�P�� �9�H�U�J�O�H�L�F�K�� �]�X�U�� �.�R�P�P�X�Q�D�O�Z�D�K�O���� �Z�L�U�G�� �H�P�S�I�R�K�O�H�Q��
�K�L�H�U�� �H�L�Q�H�� �,�P�S�O�H�P�H�Q�W�L�H�U�X�Q�J�� �D�O�V�� �3�L�O�R�W�S�U�R�M�H�N�W�� �H�L�Q�]�X�I�•�K�U�H�Q�����+�|�K�H�U�H�� �(�U�I�R�O�J�V�F�K�D�Q�F�H�Q�� �I�•�U�� �G�L�H��
�,�P�S�O�H�P�H�Q�W�L�H�U�X�Q�J���N�|�Q�Q�H�Q���V�L�F�K���G�X�U�F�K���G�L�H���I�U�•�K�]�H�L�W�L�J�H���%�H�W�H�L�O�L�J�X�Q�J���G�H�U���$�Q�Z�H�Q�G�H�Q�G�H�Q���L�P���(�Q�W��
�Z�L�F�N�O�X�Q�J�V�S�U�R�]�H�V�V���H�U�J�H�E�H�Q�����Z�R�]�X���H�L�Q�H���G�H�U���E�H�I�U�D�J�W�H�Q���%�H�K�|�U�G�H�Q���J�H�U�Q�H���E�H�U�H�L�W���Z�l�U�H��#

�8�P���H�L�Q���W�L�H�I�H�U�J�U�H�L�I�H�Q�G�H�V���9�H�U�V�W�l�Q�G�Q�L�V���I�•�U���G�L�H���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�Q���3�U�R�]�H�V�V�H���X�Q�W�H�U���%�H�]�X�J�Q�D�K�P�H��
�D�X�I���G�L�H���S�U�D�N�W�L�V�F�K�H�Q���(�U�I�D�K�U�X�Q�J�H�Q���Y�R�Q���9�H�U�Z�D�O�W�X�Q�J�V�H�[�S�H�U�W�L�Q�Q�H�Q���X�Q�G�����H�[�S�H�U�W�H�Q���]�X���H�U�O�D�Q�J�H�Q����
�E�H�V�F�K�U�l�Q�N�W���V�L�F�K���G�L�H���Y�R�U�O�L�H�J�H�Q�G�H���$�U�E�H�L�W���E�H�Z�X�V�V�W���D�X�I���H�L�Q�H�Q���7�H�L�O�D�V�S�H�N�W���G�H�U���]�X���E�H�W�U�D�F�K�W�H�Q�G�H�Q��
�(�U�I�R�O�J�V�I�D�N�W�R�U�H�Q���H�L�Q�H�U���(�L�Q�I�•�K�U�X�Q�J���G�L�J�L�W�D�O�H�U���:�D�K�O�H�Q���X�Q�G���K�H�E�W���V�L�F�K���G�D�P�L�W���L�Q���G�H�U���=�L�H�O�V�H�W�]�X�Q�J��
�Y�R�P�� �D�O�O�J�H�P�H�L�Q�H�Q�� �'�L�V�N�X�U�V�� �]�X�P�� �`�H�P�H�Q�N�R�P�S�O�H�[�� �(���9�R�W�L�Q�J�� �D�E���� �1�H�E�H�Q�� �G�H�U�� �J�H�V�H�O�O�V�F�K�D�I�W�O�L��
�F�K�H�Q���$�N�]�H�S�W�D�Q�]���P�•�V�V�W�H�Q���L�Q�V�E�H�V�R�Q�G�H�U�H���G�L�H���W�H�F�K�Q�L�V�F�K�H�Q�����6�L�F�K�H�U�K�H�L�W�V�����9�R�U�D�X�V�V�H�W�]�X�Q�J�H�Q���]�X��
�N�•�Q�I�W�L�J���Q�R�F�K���Z�H�L�W�H�U���E�H�W�U�D�F�K�W�H�W���Z�H�U�G�H�Q�����+�L�H�U���H�U�J�H�E�H�Q���V�L�F�K���$�Q�N�Q�•�S�I�X�Q�J�V�S�X�Q�N�W�H���I�•�U���Z�H�L�W�H�U�H��
�8�Q�W�H�U�V�X�F�K�X�Q�J�H�Q�����%�H�J�U�H�Q�]�X�Q�J�H�Q���H�U�J�H�E�H�Q���V�L�F�K���]�X�G�H�P���G�X�U�F�K���G�L�H���T�X�D�Q�W�L�W�D�W�L�Y�H���/�L�P�L�W�D�W�L�R�Q���D�X�I��
�Y�L�H�U���,�Q�W�H�U�Y�L�H�Z�V���X�Q�G���G�L�H���J�H�W�U�R
u�H�Q�H�Q���)�R�U�V�F�K�X�Q�J�V�D�Q�Q�D�K�P�H�Q�����G�D���H�L�Q�H���$�X�V�Z�H�L�W�X�Q�J���K�L�H�U�Y�R�Q���G�L�H��
�.�D�S�D�]�L�W�l�W�H�Q���G�L�H�V�H�U���6�W�X�G�L�H���•�E�H�U�V�F�K�U�L�W�W�H�Q���K�l�W�W�H�����'�L�H���6�W�X�G�L�H���E�L�H�W�H�W���H�L�Q�H�Q���H�U�V�W�H�Q���,�P�S�X�O�V���I�•�U���G�H�Q��
�Q�R�W�Z�H�Q�G�L�J�H�Q���S�R�O�L�W�L�V�F�K�H�Q���'�L�V�N�X�U�V�����L�Q�G�H�P���V�L�H���H�L�Q�H���L�Q�L�W�L�D�O�H���6�F�K�l�W�]�X�Q�J���R�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�U���(�L�Q��
�V�S�D�U�X�Q�J�V�S�R�W�H�Q�]�L�D�O�H���G�X�U�F�K���G�L�J�L�W�D�O�H���:�D�K�O�S�U�R�]�H�V�V�H���O�L�H�I�H�U�W���X�Q�G���G�D�P�L�W���P�|�J�O�L�F�K�H���$�Q�N�Q�•�S�I�X�Q�J�V��
�S�X�Q�N�W�H���I�•�U���]�X�N�•�Q�I�W�L�J�H���:�D�K�O�U�H�F�K�W�V�U�H�I�R�U�P�H�Q���D�X�I�]�H�L�J�W��#

�/�L�W�H�U�D�W�X�U�Y�H�U�]�H�L�F�K�Q�L�V!

�>�$�H�����@# �$�H�S�S�O�L���� �-�•�U�J���� �*�D�V�V�H�U���� �/�X�F�L�D�Q�R���� �*�X�W�]�Z�L�O�O�H�U���+�H�O�I�H�Q�¿�Q�J�H�U���� �(�Y�H�O�L�Q�H���� �7�H�W�W�H�Q�E�R�U�Q���� �$�Q�H�W�W�H����
�(�P�S�L�U�L�V�F�K�H�V�� �Z�L�V�V�H�Q�V�F�K�D�I�W�O�L�F�K�H�V�� �$�U�E�H�L�W�H�Q�����(�L�Q�� �6�W�X�G�L�H�Q�E�X�F�K�� �I�•�U�� �G�L�H�� �%�L�O�G�X�Q�J�V�Z�L�V�V�H�Q��
�V�F�K�D�I�W�H�Q�����������$�X�I�O�D�J�H�����9�H�U�O�D�J���-�X�O�L�X�V���.�O�L�Q�N�K�D�U�G�W�����%�D�G���+�H�L�O�E�U�X�Q�Q��������������#

�>�$�X�����@# �$�X�V�Z�H�L�V�$�S�S�����K�W�W�S�V�������Z�Z�Z���D�X�V�Z�H�L�V�D�S�S���E�X�Q�G���G�H���R�Q�O�L�Q�H���D�X�V�Z�H�L�V�H�Q���G�D�V���E�U�D�X�F�K�H�Q���V�L�H����
�6�W�D�Q�G��������������������������#

�>�%�H�����@# �+�D�Q�G�H�O�V�E�O�D�W�W�����K�W�W�S�V�������Z�Z�Z���K�D�Q�G�H�O�V�E�O�D�W�W���F�R�P���G�S�D���Z�D�K�O�H�L�Q�V�S�U�X�H�F�K�H���E�H�U�H�L�W�V�����������H�L�Q��
�V�S�U�X�H�F�K�H���J�H�J�H�Q���E�X�Q�G�H�V�W�D�J�V�Z�D�K�O���������������������K�W�P�O�����6�W�D�Q�G��������������������������#

�>�%�3�����@# �%�X�Q�G�H�V�]�H�Q�W�U�D�O�H���I�•�U���S�R�O�L�W�L�V�F�K�H���%�L�O�G�X�Q�J�����K�W�W�S�V�������Z�Z�Z���E�S�E���G�H���N�X�U�]���N�Q�D�S�S���]�D�K�O�H�Q���X�Q�G���I�D�N��
�W�H�Q���E�X�Q�G�H�V�W�D�J�V�Z�D�K�O�H�Q�����������������Z�D�K�O�E�H�W�H�L�O�L�J�X�Q�J���X�Q�G���E�U�L�H�I�Z�D�K�O�������6�W�D�Q�G��������������������������#

�>�%�7�����@# �%�X�Q�G�H�V�W�D�J�V�Z�D�K�O�� �������������K�W�W�S�V�������Z�Z�Z���E�X�Q�G�H�V�W�D�J�V�Z�D�K�O�������������G�H���I�D�N�W�H�Q������ �6�W�D�Q�G����
����������������������#

�>�%�X�����D�@# �'�H�X�W�V�F�K�H�U���6�W�l�G�W�H�W�D�J�����K�W�W�S�V�������Z�Z�Z���V�W�D�H�G�W�H�W�D�J���G�H���S�U�H�V�V�H���S�U�H�V�V�H�P�H�O�G�X�Q�J�H�Q�������������N�R�P�P�X��
�Q�H�Q���G�U�R�K�W���U�H�N�R�U�G�G�H�¿�]�L�W���E�X�Q�G���X�Q�G���O�D�H�Q�G�H�U���P�X�H�V�V�H�Q���L�Q���G�H�U���R�H
u�H�Q�W�O�L�F�K�H�Q���¿�Q�D�Q�]�S�R�O�L�W�L�N��
�X�P�V�W�H�X�H�U�Q�����6�W�D�Q�G��������������������������#

�>�%�X�����E�@# �%�X�Q�G�H�V�P�L�Q�L�V�W�H�U�L�X�P�� �G�H�V�� �,�Q�Q�H�U�Q�� �X�Q�G�� �I�•�U�� �+�H�L�P�D�W�����Z�Z�Z���G�L�J�L�W�D�O�H���Y�H�U�Z�D�O�W�X�Q�J���G�H���6�K�D�U�H�G��
�'�R�F�V���G�R�Z�Q�O�R�D�G�V���:�H�E�V���'�9���'�(���W�Z�R�S�D�J�H�U�B�E�X�Q�G�L�G�B�¿�Q�D�O���S�G�I�"�B�B�E�O�R�E� �S�X�E�O�L�F�D�W�L�R�Q��
�)�L�O�H�	�Y� �������6�W�D�Q�G��������������������������#

�>�%�X�����F�@# �%�X�Q�G�H�V�P�L�Q�L�V�W�H�U�L�X�P�� �G�H�V�� �,�Q�Q�H�U�Q�� �X�Q�G�� �I�•�U���+�H�L�P�D�W�����K�W�W�S�V�������L�G���E�X�Q�G���G�H���G�H���I�D�T�����6�W�D�Q�G����
����������������������#
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#

�>�%�:�����@# �'�L�H���%�X�Q�G�H�V�Z�D�K�O�O�H�L�W�H�U�L�Q�����K�W�W�S�V�������E�X�Q�G�H�V�Z�D�K�O�O�H�L�W�H�U�L�Q���G�H���L�Q�I�R���S�U�H�V�V�H���P�L�W�W�H�L�O�X�Q�J�H�Q���E�X�Q�G�H�V��
�W�D�J�V�Z�D�K�O�����������������B�����B�Y�R�U�O�D�H�X�¿�J�H�V���H�U�J�H�E�Q�L�V���K�W�P�O�����6�W�D�Q�G��������������������������#

�>�%�:�����@# �'�L�H���%�X�Q�G�H�V�Z�D�K�O�O�H�L�W�H�U�L�Q�����K�W�W�S�V�������E�X�Q�G�H�V�Z�D�K�O�O�H�L�W�H�U�L�Q���G�H���L�Q�I�R���S�U�H�V�V�H���P�L�W�W�H�L�O�X�Q�J�H�Q���E�X�Q�G�H�V��
�W�D�J�V�Z�D�K�O�����������������B�����B�Y�R�U�O�D�H�X�¿�J�H�V���H�U�J�H�E�Q�L�V���K�W�P�O�����6�W�D�Q�G����������������������������#

�>�'�%�����@# �'�H�X�W�V�F�K�H�U�� �%�X�Q�G�H�V�W�D�J�����K�W�W�S�V�������Z�H�E�D�U�F�K�L�Y���E�X�Q�G�H�V�W�D�J���G�H���D�U�F�K�L�Y�H�����������������������J�H��
�V�F�K�L�F�K�W�H���S�D�U�O�K�L�V�W���Z�D�K�O�K�L�V�W���Z�J�����������K�W�P�O���6�W�D�Q�G������������������������#

�>�'�%�����@# �'�H�X�W�V�F�K�H�U�� �%�X�Q�G�H�V�W�D�J���� �K�W�W�S�V�������Z�Z�Z���E�X�Q�G�H�V�W�D�J���G�H���Z�H�E�D�U�F�K�L�Y���W�H�[�W�D�U��
�F�K�L�Y�����������������������������B�N�Z�����B�E�U�L�H�I�Z�D�K�O�B�X�U�W�H�L�O�������������������6�W�D�Q�G��������������������������#

�>�'�3�����@# �'�U�H�V�L�Q�J�����`�R�U�V�W�H�Q�����3�H�K�O�����`�R�U�V�W�H�Q�����,�Q�W�H�U�Y�L�H�Z�����7�U�D�Q�V�N�U�L�S�W�L�R�Q���	���$�Q�D�O�\�V�H�����$�Q�O�H�L�W�X�Q�J�H�Q���X�Q�G��
�5�H�J�H�O�V�\�V�W�H�P�H���I�•�U���T�X�D�O�L�W�D�W�L�Y���)�R�U�V�F�K�H�Q�G�H�����������$�X�I�O�D�J�H�����(�L�J�H�Q�Y�H�U�O�D�J�����0�D�U�E�X�U�J��������������#

�>�(�%�/�����@# �.�,�7�����K�W�W�S�V�������S�X�E�O�L�N�D�W�L�R�Q�H�Q���E�L�E�O�L�R�W�K�H�N���N�L�W���H�G�X���������������������������6�W�D�Q�G��������������������������#

�>�*�6�����@# �*�O�D�V�H�U�����%�D�U�Q�H�\�����6�W�U�D�X�V�V�����$�Q�V�H�O�P�����`�H���G�L�V�F�R�Y�H�U�\���R�I���J�U�R�X�Q�G�H�G���W�K�H�R�U�\�����6�W�U�D�W�H�J�L�H�V���I�R�U���T�X�D�O��
�L�W�D�W�L�Y�H���U�H�V�H�D�U�F�K�������$�O�G�L�Q�H���7�U�D�Q�V�D�F�W�L�R�Q��������������#

�>�+�D�����@# �W�D�J�H�V�V�F�K�D�X���� �K�W�W�S�V�������Z�Z�Z���W�D�J�H�V�V�F�K�D�X���G�H���L�Q�O�D�Q�G���L�Q�Q�H�Q�S�R�O�L�W�L�N���Z�L�H�G�H�U�K�R�O�X�Q�J���E�X�Q�G�H�V�W�D�J��
�V�Z�D�K�O���E�H�U�O�L�Q�����������K�W�P�O�����6�W�D�Q�G��������������������������#

�>�+�3�����@# �W�D�J�H�V�V�F�K�D�X�����K�W�W�S�V�������Z�Z�Z���W�D�J�H�V�V�F�K�D�X���G�H���L�Q�Y�H�V�W�L�J�D�W�L�Y���Q�G�U���E�X�Q�G�H�V�W�D�J�V�Z�D�K�O���D�X�V�O�D�Q�G���E�U�L�H�I��
�Z�D�K�O�����������K�W�P�O�����6�W�D�Q�G��������������������������#

�>�,�' �����@# �,�Q�L�W�L�D�W�L�Y�H���'�������H���9�������Z�Z�Z���L�Q�L�W�L�D�W�L�Y�H�G�������G�H�����6�W�D�Q�G������������������������#

�>�.�7�+�����@# �,�Q�V�W�L�W�X�W�H�� �R�I�� �%�D�O�W�L�F�� �6�W�X�G�L�H�V���� �K�W�W�S�V�������S�U�D�[�L�V���H�H���X�S�O�R�D�G�V�����������������������������(���W�H�H�Q�X�V�W�H���N�D�V�X��
�W�D�P�L�V�H���W�X�O�H�P�X�V�O�L�N�N�X�V���M�D���P�R�M�X�����S�G�I�����6�W�D�Q�G��������������������������#

�>�.�3�����@# �.�3�0�* ���� �Z�Z�Z���E�X�Q�G�H�V�J�H�V�X�Q�G�K�H�L�W�V�P�L�Q�L�V�W�H�U�L�X�P���G�H���¿�O�H�D�G�P�L�Q���'�D�W�H�L�H�Q�����B�3�X�E�O�L�N�D�W�L�R��
�Q�H�Q���0�L�Q�L�V�W�H�U�L�X�P���%�H�U�L�F�K�W�H���$�E�V�F�K�O�X�V�V�E�H�U�L�F�K�W�B�(�Y�D�O�X�D�W�L�R�Q�B�0�R�G�H�O�O�S�U�R�M�H�N�W�B�2�Q�O�L�Q�H���:�D�K��
�O�H�Q���S�G�I�����6�W�D�Q�G��������������������������#

�>�0�D�����@# �.�R�P�P�X�Q�D�O�����K�W�W�S�V�������N�R�P�P�X�Q�D�O���G�H���E�U�L�H�I�Z�D�K�O���E�X�Q�G�H�V�W�D�J�V�Z�D�K�O�����������I�U�L�V�W�H�Q���� �6�W�D�Q�G����
����������������������#

�>�0�D�����@# �0�D�\�U�L�Q�J�����3�K�L�O�L�S�S�����4�X�D�O�L�W�D�W�L�Y�H���,�Q�K�D�O�W�V�D�Q�D�O�\�V�H�����*�U�X�Q�G�O�D�J�H�Q���X�Q�G���7�H�F�K�Q�L�N�H�Q�������������$�X�I�O�D�J�H����
�%�H�O�W�]��������������#

�>�0�&�����@# �.�R�Q�U�D�G���$�G�H�Q�D�X�H�U���6�W�L�I�W�X�Q�J�� �H���9�������� �K�W�W�S�V�������N�D�V���G�H���G�H���O�D�H�Q�G�H�U�E�H�U�L�F�K�W�H���G�H�W�D�L�O�������F�R�Q��
�W�H�Q�W���V�Z�L�V�K���D�Q�G���Y�R�W�H���L�Q���H�V�W�O�D�Q�G���E�D�O�G���Z�D�H�K�O�H�Q���X�H�E�H�U���G�D�V���H�L�J�H�Q�H���V�P�D�U�W�S�K�R�Q�H���� �6�W�D�Q�G����
����������������������#

�>�0�H�����@# �:�(�/�7���� �K�W�W�S�V�������Z�Z�Z���Z�H�O�W���G�H���S�R�O�L�W�L�N���G�H�X�W�V�F�K�O�D�Q�G���D�U�W�L�F�O�H���������������������������������3�U�R�]�H�Q�W��
�%�6�:���Y�H�U�S�D�V�V�W���%�X�Q�G�H�V�W�D�J���+�D�H�W�W�H�Q���$�X�V�O�D�Q�G�V�G�H�X�W�V�F�K�H���G�H�Q���8�Q�W�H�U�V�F�K�L�H�G���J�H�P�D�F�K�W���K�W�P�O����
�6�W�D�Q�G��������������������������#

�>�1�D�����@# �*�H�R�U�J���$�X�J�X�V�W���8�Q�L�Y�H�U�V�L�W�l�W�� �*�|�W�W�L�Q�J�H�Q������ �K�W�W�S�V�������X�Q�L���J�R�H�W�W�L�Q�J�H�Q���G�H���G�H���L���Y�R�W�L�Q�J���L�Q���H�V�W��
�O�D�Q�G�����������������K�W�P�O�����6�W�D�Q�G��������������������������#

�>�6�R�����@# �6�R�]�L�D�O�Z�D�K�O�������K�W�W�S�V�������V�R�]�L�D�O�Z�D�K�O���G�H���X�H�E�H�U���G�L�H���V�R�]�L�D�O�Z�D�K�O���F�����������6�W�D�Q�G��������������������������#

�>�7�V�����@# �6�D�J�H�-�R�X�U�Q�D�O�V�������K�W�W�S�V�������G�R�L���R�U�J�������������������V�������������������������������������6�W�D�Q�G��������������������������#
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�5�H�V�W�R�U�L�Q�J���&�D�S�D�F�L�W�\���D�W���:�R�U�N�����(�Y�D�O�X�D�W�L�Q�J���D���9�L�U�W�X�D�O���1�D�W�X�U�H��
�(�[�S�H�U�L�H�Q�F�H���I�R�U���3�X�E�O�L�F���$�G�P�L�Q�L�V�W�U�D�W�L�R�Q���(�P�S�O�R�\�H�H�V 

Marc Wyszynski  1, Steffen Fock2, Bjšrn Niehaves! 

Abstract:  Public administration employees face mounting cognitive demands that negatively 
impact well-being and performance. This study investigates the effect of a virtual realtiy nature 
simulation as a resource improving employee well-being, utilizing Job-Demand Resources Model 
and Attention Restoration Theory. To this end, we test a sample of public administration employees 
in a quasi-experimental pre-post design to examine the effects of a VR nature simulation in contrast 
with traditional breaktime and the effect on attention restoration and perceived well-being. We 
hypothesize a stronger positive effect on attention restoration in the VR group, increasing subjective 
well-being. Our study can thus provide an innovative low-threshold immersive technology to 
strengthen resilience in public administration workplaces. 

Keywords: Virtual Reality, Public Administration, Attention Restoration, Well-Being 

1 Introduction  

Public sector organizations across Europe are facing increasing challenges arising from 
demographic change, the ongoing digital transformation, and the persistent shortage of 
skilled workers [Le23]. These developments reshape the future of work in public 
administrations, increasing pressure on already overburdened administrative bodies by 
intensifying demands on the workforce. For instance, employees are often confronted with 
limited personnel resources, increasing task complexity, and ongoing organizational 
restructuring [Lo23]. Thus, individual workloads increase while the scope and technical 
requirements of administrative roles continue to expand. Previous research in this context 
suggests that the increasing workload of public administration staff in Europe is indeed a 
significant problem that can lead to negative consequences, such as physical and mental 
health problems for employees, raising concerns about long-term subjective well-being at 
the workplace and organizational resilience [LSC24, Zh25].  

Subjective well-being at the workplace refers to employees�¶ overall cognitive and 
emotional evaluations of their work lives, encompassing both affective experiences and 
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job satisfaction. In the organizational context, it encompasses frequent positive emotions,  
infrequent negative emotions, and a general sense of job satisfaction [BO11]. These 
different perspectives capture both the evaluative and emotional dimensions of 
�H�P�S�O�R�\�H�H�V�¶ work experience and highlight the importance of both pleasure and activation 
for understanding how individuals feel and function within organizational settings. 

While recruitment of skilled workers and new staff remains an important approach to 
address the problem of overburdening of public administration employees, preserving the 
mental health and well-being of the existing workforce is also critical to prevent further 
escalation of the problem [LSC24]. However, systematic interventions to enhance 
psychological well-being have so far not been implemented in most public 
administrations. One reason for this may lie in the limited accessibility and practicality of 
many existing approaches. For instance, previous studies have demonstrated the benefits 
of exposure to natural environments for improving various dimensions of well-being 
[Ca15, SB19]. However, access to such restorative environments is often restricted, 
especially in public administrative buildings located in dense urban settings where nature 
exposure breaks are neither time-efficient nor logistically feasible. 

One promising alternative approach is the use of virtual reality (VR) to simulate 
immersive, nature-based experiences [BB24, Mo23, VBV21, Xu24]. VR technology 
enables low-threshold and cost-effective implementation of well-being-promoting 
interventions for public administration employees. Prior work suggests that VR nature 
experiences have positive effects on well-being among particular employee groups in 
specific domains, such as clinicians in healthcare [AK22], young adults in education 
[Xu24], and individuals with limited mobility  [Ch22,VBV21]. Despite these promising 
findings, little is known about the potential of VR-based nature simulations to promote 
well-being among employees faced with increasing job demands, such as public 
administration staff. Specifically, it remains unclear how such VR interventions are 
perceived and evaluated by employees, and whether they can meaningfully enhance well-
being in this unique context. Focusing on the special case of public administration,  the 
present study addresses this research gap by investigating the following research question: 

RQ:  Does a VR-based nature intervention improve public sector employees' subjective 
well-being, and how do public sector employees perceive and evaluate the intervention? 

This study draws on the Job Demands-Resources Model (JD-R model) [BD05, BD17], 
Attention Restoration Theory (ART) [KK89], psychological findings on well-being, and 
the latest VR research in the given context. According to the JD-R model, employee well-
being and motivation are shaped by the interaction between job demands (e.g., workload, 
emotional strain) and job resources (e.g., support, autonomy) [BD17]. While demands are 
primarily associated with strain, resources can buffer the negative effects of demands and 
foster well-being. The ART suggests that exposure to natural environments can restore 
depleted attentional capacities and facilitate psychological recovery. Building on this 
theoretical integration, we conceptualize a VR-based nature environment as an additional 
resource that provides cognitive restoration and may thus alleviate workplace strain and 
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promote well-being. The impact of this interventional resource on well-being and the way 
how potential users perceive and evaluate it will  be tested through a quasi-experimental 
study conducted in the VR laboratory. 

By empirically examining this intervention, the study contributes to the introduction of 
administration. As an innovative complement to traditional job resources such as feedback 
or professional training as proposed by the JD-R model, this intervention provides a 
resource promoting employee well-being, engagement, and resilience. Improving 
employee well-being through the implementation of innovative immersive technologies 
may also enhance the attractiveness of public sector workplaces for prospective 
employees. Based on recent research, a VR setting is developed and tested with public 
administration staff, focusing on both short-term and medium-term improvements in 
subjective well-being. 

2 Theory and related work 

2.1 Work overload in public-administration  

Over the past decade, the concept of bureaucratic overload has gained increasing relevance 
in public administration research. The phenomenon of bureaucratic overload (sometimes 
called administrative overload) describes a state in which public sector employees are 
systematically confronted with more tasks, procedures, and responsibilities than can be 
handled with available resources [LSC24, Lo23]. This overload stems from both internal 
drivers, such as policy accumulation, staffing cuts, and administrative fragmentation 
[Ad22, Es17], and external shocks, including crises like the COVID-19 pandemic or 
refugee movements [KPK21, LE23], which add pressure to systems already working to 
capacity [Ad19, LSC24, Lo23]. Therefore, bureaucratic overload has become a pervasive 
issue, and it seems to have become more serious recently [LSC24]. On the individual level, 
this situation is reflected in increasing time pressure, role conflicts, and administrative 
fragmentation, contributing to psychological strain and possible burnout symptoms such 
as emotional exhaustion, reduced personal efficacy, and detachment from work  [Mo25, 
Zh25]. 

To conceptualize the psychological consequences of such structural challenges, this study 
draws on the JD-R model [BD05, BD17], proposing that employee well-being is 
determined by the balance between job demands and job resources (see Fig. 1). Job 
demands are aspects of the job that require sustained physical or psychological effort, such 
as a high mental and physical workload, emotional work, or constant procedural 
compliance [BD07]. These demands are associated with physiological and psychological 
costs. In contrast, job resources refer to the physical, psychological, social, or 
organizational aspects of the work environment that facilitate achieving work goals, 
mitigate job demands, or promote personal growth, learning, and development [BD07]. 
Examples include autonomy, supervisor support, and opportunities for recovery. 
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However, some aspects could be both job demands and resources [Zh25]. For example, 
digitalisation might introduce additional job demands, such as faster and more intensive 
information processing, permanent availability, and the extension of the role, which may 
enhance psychological strain. In contrast, digitalization may also be a resource that 
supports the employee, e.g., in task execution, problem solving, and decision-making, 
which might decrease the job demands and increase motivation. 

 

Fig. 1: The JD-R model as proposed by Bakker et al. [BD07] 

Furthermore, the JD-R model distinguishes between two central mechanisms: a health 
impairment process, in which excessive demands lead to stress and exhaustion, and a 
motivational process, in which adequate resources promote engagement and resilience. 
The health impairment process suggests that chronic job demands (e.g., work overload or 
emotional strain) can exhaust mental and physical resources, resulting in fatigue, 
compensatory effort, and ultimately, health issues  [BD07]. The motivational process 
assumes that job resources enhance engagement and performance. These resources may 
promote motivation intrinsically by supporting basic psychological needs (e.g., autonomy, 
competence, relatedness) or extrinsically by enabling goal achievement. As proposed by 
the JD-R model, these two mechanisms explain how the balance between demands and 
resources shapes psychological well-being and work outcomes.  

The effective functioning of public administration is essential for the reliable execution of 
governmental duties and the upholding of the constitutional state. However, inefficiency, 
delays, or service breakdowns due to staff overload can be considered to have a negative 
impact on the effectiveness of public administrations. When administrative performance 
is impaired, the legitimacy and operational capacity of the state itself may be undermined. 
With that said, employees in public administration are increasingly confronted with high 
demands and limited resources, particularly due to structural labour shortages and rising 
procedural complexity. In line with the JD-R model, this imbalance poses a significant 
risk for work overload, with potential consequences for both individual well-being and 
institutional stability. Hence, in contexts such as public administration, where structural 
overload is difficult to avoid under current conditions, targeted resource interventions 
could play a key role in preserving employee health and maintaining service quality. 
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2.2 Virtual Reality and Attention Restoration 

In work environments characterized by high demands and limited opportunities for 
recovery, short recovery measures can serve as a valuable resource for maintaining 
employee well-being. One measure that has been shown to have effective recovery 
potential is spending time in nature. As proposed by the ART, natural environments have 
the capacity to restore depleted attentional resources [KK89, Ka95]. Supporting the ART, 
psychological research has shown that exposure to natural environments can improve 
emotional well-being, mood, and �³recharge�  ́cognitive resources [Ca15, SB19]. Research 
further indicates that even short exposure to nature (40 seconds) can have a stronger impact 
on individual recovery than traditional breaks [Le15]. Specifically, the ART distinguishes 
between �³directed�  ́�D�Q�G���³involuntary�  ́attention. Directed attention refers to the ability to 
focus on tasks and ignore distractions, which requires mental effort and is linked to 
attention fatigue. Involuntary attention, in contrast, is effortless and linked to cognitive 
restoration [KB10, Ka95, Oh16]. The ART assumes that humans have a limited capacity 
for directed attention, which becomes exhausted with prolonged mental effort. The ART 
proposes that relaxing environments help restore this cognitive capacity, allowing 
individuals to recover from mental fatigue, with exposure to nature being particularly 
effective due to its aesthetic advantages [KB10, KK89].  

In this paper, we bring together two strands of research that interpret and measure 
restoration in different ways. In particular, we distinguish between perceived restoration 
outcomes and actual attention restoration. P�H�U�F�H�L�Y�H�G���U�H�V�W�R�U�D�W�L�R�Q���U�H�I�H�U�V���W�R���D�Q���L�Q�G�L�Y�L�G�X�D�O�¶�V��
subjective sense of having recovered mental resources or reduced stress, typically 
measured through self-report instruments [Ko08, Ma20]. In contrast, actual attention 
restoration refers to quantifiable improvements in cognitive functioning following an 
intervention, often assessed through cognitive tasks or sustained attention measures 
[Le15]. While perceived restoration reflects how restorative an experience feels, actual 
attention restoration captures whether cognitive capacity has functionally improved. 
Previous work suggests a positive relationship between perceived restoration outcome and 
actual attention restoration [Gi16], assuming that an improvement in actual attention 
restoration increases self-reported restoration. 

In many public administration settings, geographical, logistical, and temporal constraints 
often prevent employees from real exposure to natural environments. Alternatives, such 
as experiencing nature via video, also showed a positive impact on cognitive performance 
and restorative effects, but usually weaker than direct physical contact with nature [Ma09].  

Recent research suggests VR as a promising technology to provide low-threshold access 
to restorative environments in a time-efficient and easily accessible way, especially in 
settings where natural spaces are difficult to access [AK22, VBV21, Xu24]. As proposed 
�E�\���U�H�F�H�Q�W���W�K�H�R�U�H�W�L�F�D�O���U�H�V�H�D�U�F�K�����Z�H���G�H�I�L�Q�H���9�5���L�Q���W�K�H���F�X�U�U�H�Q�W���V�W�X�G�\���D�V���³an artificial, virtual, 
and viewer-centered experience in which the user is enclosed in an all-encompassing 3D 
space that is - at least visually - sealed off from the physical environment�´��[Ra22, p 13]. 
In the given context, VR-based nature simulations offer an alternative solution by 
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replicating the cognitive and psychological benefits of nature exposure within the 
constraints of the workplace in public administration.[AK22, BB24, Ch22]. For example, 
in a workplace context, Adhyaru and Kemp found in their study that a brief VR-based 
nature experience during the workday significantly increased positive emotional states and 
reduced anxiety, sadness, and physiological arousal among clinicians [AK22]. Their 
participants described the VR intervention as calming, enjoyable, and surprisingly 
effective, even those with limited prior experience with VR technology. An experiment 
where participants were guided along a virtual path through a forest simulation also 
showed greater restorativeness and higher cognitive performance versus a control 
environment [Mo23]. These findings suggest that VR-based nature exposure may offer a 
low-threshold, highly accessible intervention for supporting (perceived) attention 
restoration and thus improving psychological well-being and organizational outcomes in 
public administration work environments. According to the JD-R model, such an 
intervention can be seen as an additional resource that decreases the negative impact of 
job demands on well-being and organizational outcomes.  

Based on the theoretical considerations above and the findings of prior research 
investigating VR-based nature interventions on attention restoration and psychological 
well-being, we derive the following hypotheses to be tested in the current study: 

H1: In a public administration work environment, a VR-based nature exposure 
intervention increases attention restoration more than a traditional break. 

H2: In a public administration work environment, a VR-based nature exposure 
intervention increases the perceived restoration outcome more than a traditional break. 

H3: In a public administration work environment, increased attention restoration 
positively influences the perceived restoration outcome. 

H4a: In a public administration work environment, perceived well-being increases with 
increasing attention restoration through the VR-based nature exposure intervention. 

H4b: In a public administration work environment, perceived well-being increases with 
increasing perceived restoration outcomes of the VR-based nature exposure intervention. 

3 Method 

3.1 Proposed Empirical Study and Research Model 

To test our hypotheses, we propose a quasi-experiment that will be conducted in the 
Virtual Reality Laboratory of our institution. This quasi-experiment involves a pretest-
posttest approach where participants will indicate their level of restoration, attention, and 
well-being before and after a restoration intervention. We invite public administration 
employees to the study, who will then either have a traditional break in a break room or a 
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VR-based nature experience. We finally compare the results of the pretest and posttest 
between the two groups, indicating the quality and the level of the restoration intervention, 
and the change in attention.  

 

Fig. 2: Research model 

3.2 Participants 

Participants will be recruited from the administrative body of a university with 
approximately 20,000 students and more than 3,500 employees. The university is located 
in a city with a population exceeding 500,000 inhabitants. To determine the sample size, 
we conduct a power analysis for an independent group t-test using the following 
parameters: �Ù
L �r�ä�r�w, �@
L �r�ä�w, and �s
F �Ú
L �r�ä�z�r�ä�� Accounting for an expected dropout 
rate of 10%, we use a final target sample size of 111 participants. The experiment will take 
place in the Virtual Reality Laboratory of the department. Participation time will be about 
30 minutes. Participants will receive a monetary compensation of 10�������¼.  

3.3 Apparatus and materials 

The virtual reality intervention is developed and deployed using a desktop computer 
running Windows 11, equipped with 16 GB RAM and an NVIDIA GeForce RTX 4080 
graphics card. The VR experience is presented via a Meta Quest 3 headset, which features 
a resolution of 2064 " 2208 pixels per eye and 128 GB of onboard storage. Pretest and 
posttest measures are administered through TIVIAN EFS. The virtual environment is 
created using Unreal Engine version 5.4. Adopting prior work, we utilize a virtual forest 
environment as a VR-based nature experience that has shown strong restoration   [Ma20]. 
All participants assigned to the VR group receive the same VR environment.  

The break room is furnished to resemble a typical lounge used by university administration 
staff. It contains several chairs and a low table, with neutral-coloured walls, fluorescent 
ceiling lighting, and a window that allows natural daylight into the space. A coffee 
machine, kettle, and mineral water are available for use. The room also provides access to 
the university's Wi-Fi network.  
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3.4 Measures 

Previous research on attention restoration and psychological well-being in various 
contexts has employed different dependent variables to measure these concepts. For the 
current study, we employ typical measures that have been frequently used in studies 
investigating similar issues [AK22, Ma20].  

In particular, we measure attention restoration using the Sustained Attention to Response 
Task (SART), where participants respond to frequent digits (1�±9) but must withhold 
responses when a specific target (�H���J�������³3� )́ appears [Ro97], and a simple digit span task 
test, where participants are asked to repeat a series of number in the same (or reversed) 
order as prestend, testing their attention (for a comprehensive review, see [Oh16]).  

In addition, we include several self-reporting measures to assess perceived restoration 
outcomes and perceived well-being. Specifically, we employ a short form of the Perceived 
Restorativeness Scale (PRS) [Ha97] to measure the individual perceptions of the 
restoration quality of the VR environment; the Restoration Outcome Scale (ROS)  [Ko08], 
measuring the perceived outcome of the restoration intervention; Visual Analog Scales 
(VAS), and Positive and Negative Affect Schedule (PANAS) to measure well-being in the 
workplace [AK22, Na17]. These scales are self-reporting measures. 

The short version of the PRS includes 11 items across four dimensions: Fascination 
(e.g.,�³�3�O�D�F�H�V �O�L�N�H���W�K�D�W���D�U�H���I�D�V�F�L�Q�D�W�L�Q�J���´�������%�H�L�Q�J���$�Z�D�\����e.g., �³�3�O�D�F�H�V���O�L�N�H���W�K�D�W���D�U�H���D���U�H�I�X�J�H��
�I�U�R�P���Q�X�L�V�D�Q�F�H�V���´) Coherence (e.g., �³�7�K�H�U�H���L�V���D���F�O�H�D�U���R�U�G�H�U���L�Q���W�K�H���S�K�\�V�L�F�D�O���D�U�U�D�Q�J�H�P�H�Q�W���R�I��
�S�O�D�F�H�V���O�L�N�H���W�K�L�V�´�������D�Q�G���6�F�R�S�H����eg., �³�7�K�D�W���S�O�D�F�H���L�V���O�D�U�J�H���H�Q�R�X�J�K���W�R���D�O�O�R�Z���H�[�S�O�R�U�D�W�L�R�Q���Ln many 
�G�L�U�H�F�W�L�R�Q�V�´). 

The ROS includes six items: three of the items reflect relaxation and calmness (e.g., �³�, 
feel calmer after being �K�H�U�H�´���� one item reflect attention restoration ���³�0�\ concentration 
and alertness clearly increase �K�H�U�H�´���� and two items reflected clearing one's thoughts (e.g., 
�³�, can forget everyday worries here� )́. 

Momentary affective states are assessed using a set of seven VAS, adopted from previous 
research [Na17]. Participants are asked to indicate how they feel at the moment before and 
after the experiment in relation to each of the following dimensions: happiness, sadness, 
anger, surprise, disgust, anxiety, and quietness. Each dimension is rated on a continuous 
scale, allowing for sensitive measurement of subtle affective responses to the experimental 
conditions. 

The PANAS consists of 20 items in total: 10 items for positive affect and 10 items for 
negative affect [WCT88]. Participants rate the extent to which they experience ten positive 
emotions (interested, excited, strong, enthusiastic, proud, alert, inspired, determined, 
attentive, active) and ten negative emotions (distressed, upset, guilty, scared, hostile, 
irritable, ashamed, nervous, jittery, afraid) on a 5-point Likert scale, typically ranging from 
�³�Y�H�U�\���V�O�L�J�K�W�O�\���R�U���Q�R�W���D�W���D�O�O�´���W�R���³�H�[�W�U�H�P�H�O�\���´ 
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3.5 Procedure and design 

Participants are instructed to come directly from their workplace to the department's VR 
laboratory, without taking any extended breaks beforehand. Upon arrival, they are 
informed about the study and asked to read and sign the informed consent form. They are 
then quasi-randomly assigned to one of two treatment groups: 1) the VR Intervention 
Group, which receives a virtual nature experience via a VR headset, or 2) the Traditional 
Break Group, which spends the same amount of time in a standard break room. Following 
the group assignment, all participants receive standardized instructions outlining the 
experimental procedure. They then complete a pretest survey and the two attention tasks. 
Participants in the VR group are subsequently equipped with the VR headset, and the ten-
minute nature-based intervention begins. During this time, participants in the traditional 
break group are invited to relax in the break room. They are free to use their smartphones, 
read, or simply relax, reflecting the informal nature of their usual work breaks. No tasks 
or experimental instructions are provided during this time, and the setting is designed to 
feel familiar and unstructured. After the intervention, all participants complete the posttest 
survey and repeat the attention tasks. 

4 Conclusion and further  progress 

This work-in-progress study investigates the potential of VR-based nature exposure as a 
low-threshold intervention to improve subjective well-being and attention restoration 
among public administration employees. By integrating the Job Demands-Resources 
Model and Attention Restoration Theory, we examine whether virtual restorative 
environments can act as a compensatory resource in the context of high job demands and 
limited recovery opportunities. Drawing on a quasi-experimental design, the study not 
only compares VR-based interventions to traditional breaks but also distinguishes between 
perceived restoration outcomes and actual cognitive restoration effects. This approach 
enables an analysis of the psychological and functional impact of short, immersive 
interventions in real-world administrative settings. 

The next step is to complete the implementation of the VR setting and conduct the 
experimental sessions in the laboratory. We aim to collect and analyze the data in time to 
present the complete study design, VR environment, and preliminary findings at the RVI 
conference 2025. These initial results will form the basis for further refinement of the 
study design and provide valuable input for ongoing discussions about digital well-being 
interventions in the public sector. Ultimately, the project aims to provide evidence-based 
recommendations on how immersive technologies can be utilized to improve well-being 
and resilience in public administration workplaces under increasing pressure. 
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4 Z.B. mittels der Auswertung von Urteilen durch Large Language Models. 
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6 z.B. Grundechte. 
7 Z.B. Analyse unterinstanzlicher Urteile zur Identifikation heterogender Rechtsprechungstenzen. 
8 Z.B. venire contra factum propium: A sagt x und tut die Negation von x lŠsst sich prŠziser kategorisieren als 
ein Versto§ gegen Treu und Glaube, ¤ 242 BGB. 
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�,�Q�Y�H�U�V�L�R�Q�V�V�S�L�H�J�H�O�X�Q�J���G�L�H���E�H�Q�|�W�L�J�W�H�Q���6�F�K�U�L�W�W�H���I�•�U���G�L�H���6�X�F�K�H���G�H�U���U�L�F�K�W�L�J�H�Q���/�|�V�X�Q�J���L�P���9�H�U��
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