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ABSTRACT

The digital transformation of public administration is a complex endeavor aimed at improving efficiency,
strengthening public trust, and advancing democratic values. A significant, yet underexplored facet of this
transformation pertains to the digital post system, which enables secure digital communication between the
public administration and citizens. Despite its centrality in delivering end-to-end digital services, digital post
systems have received limited scholarly attention. Existing studies often focus broadly on digital communication,
neglecting the infrastructural and strategic roles such systems can play. The present study investigates the
manner in which digital post systems contribute to the digital transformation of public administration by acting
as shared digital infrastructures. We conduct a case study of digital post systems in three countries: Denmark,
Estonia, and Germany. Building on 21 semi-structured interviews with 18 interview partners and publicly
available data, we identify three roles that digital post systems can assume: digitization enabler, process integrator,
and ecosystem catalyst. Additionally, we examine four underlying generative mechanisms that enable these roles
and their contributions to digital transformation: adoption, innovation, scaling, and legitimation. Our study con-
tributes to the extant literature by offering a novel conceptualization of digital post systems, highlighting their
strategic value as digital infrastructures that shape and sustain digital transformation efforts in public
administration.

1. Introduction

digital identity infrastructures) within the broader digital ecosystem of
public administration. One example of such a system is the Digital Post in

In an era of rising expectations for transparency, responsiveness, and
citizen engagement, the digital transformation of public administration
has evolved into a strategic effort and a vehicle for strengthening
democratic principles and creating public value. Realizing this potential
requires end-to-end digital transformation that spans citizen-facing
services, back-office processes, and the broader digital ecosystem
(Eom & Lee, 2022; Weichselberger, 2025). A frequently overlooked
enabler of such digital transformation is digital post systems. Digital post
systems enable secure, digital communication between citizens and
public administration at all levels (i.e., national, regional, local) to apply
for and deliver digital public services (Berger, Hertzum, & Schreiber,
2016). They are integrated with other infrastructural components (e.g.,

Denmark, which is used by more than 90% of the Danish population
(Agency for Digital Government, 2025).

Digital post systems can support achieving effective digital commu-
nication in public administration (Lindgren, @stergaard Madsen, Hof-
mann, & Melin, 2019) and realizing the expected benefits of digital
transformation, such as enhanced inter-organizational collaboration
(Hietala, Rossi, Annanpera, & Paivarinta, 2021) and improved cost-
efficiency (@stergaard Madsen & Kremmergaard, 2015). However,
despite their potential, digital post systems are rarely examined in
existing studies (Berger et al., 2016; Jansen, Berger, & Goldkuhl, 2016).
Most of the literature deals with digital communication in general, for
example, regarding citizen (Luna, Picazo-Vela, Buyannemekh, & Luna-
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Reyes, 2024; Prokop & Tepe, 2022) and administrative employees per-
ceptions (Lgberg, 2021), channel choices (Pieterson & Ebbers, 2020), or
with a specific technological focus (Androutsopoulou, Karacapilidis,
Loukis, & Charalabidis, 2019). While this work offers valuable insights,
digital post systems go beyond digitizing analogue communication
steps. As digital infrastructures, they are socio-technical system collec-
tives that enable and structure interactions between actors, services, and
processes within public administration (Amard et al., 2024). They may
connect institutions and citizens, embed legal and technical standards,
and may offer secure, verifiable, and automated exchanges across public
administrations to enable, e.g., proactive service delivery (e.g., Paw-
lowski & Scholta, 2023). Without such infrastructures, digital public
services cannot be efficiently delivered or integrated into administrative
workflows (Berger et al., 2016).

In sum, while digital communication is recognized as essential to
digital transformation, the potential of the underlying infrastructure —
the digital post system — to contribute to transformative efforts remains
underexplored. Examining them more closely offers an opportunity to
uncover the often invisible influence of digital infrastructures through
which digital transformation is enacted in public administration (Amard
etal., 2024; Henfridsson & Bygstad, 2013). From a practical perspective,
this is particularly important given the differences in digital maturity
across countries, where guidance on how to design and leverage such
infrastructures is needed. Against this backdrop, we pose the following
research question:

How do digital post systems contribute to the digital transformation of
public administration?

To consolidate existing insights and sharpen our analytical focus, we
first developed an initial conceptual framework grounded in prior
research on digital post systems, digital infrastructures, and public
sector digital transformation. We adopted a case study approach (Yin,
2017) analyzing digital post systems in three countries (i.e., Denmark,
Estonia, and Germany) based on semi-structured interviews with 18
different interview partners and publicly available data. Drawing on a
digital infrastructure lens (Henfridsson & Bygstad, 2013; Tilson, Lyyti-
nen, & Sgrensen, 2010) and complementing a public administration
specific perspective, we explain three roles that digital post systems can
assume in the digital transformation of public administration: digitiza-
tion enabler, process integrator, and ecosystem catalyst. We also uncover
generative mechanisms, i.e., innovation, adoption, scaling (Henfridsson
& Bygstad, 2013), and legitimation, representing enablers needed for
the roles to achieve their supposed impact. Our work extends existing
knowledge on digital communication, strengthens synergies and
discourse between the domains of information systems and public
administration, and supports public decision-makers in leveraging dig-
ital post systems strategically.

The paper is structured as follows. We first introduce theoretical
foundations on communication in public administration, digital post
systems, and digital infrastructures. Second, we describe our methodo-
logical approach. We then present the case study results, including the
case countries, roles of digital post systems, and underlying generative
mechanisms. Finally, we discuss theoretical contributions and practical
implications, and conclude with limitations and future research
avenues.

2. Theoretical background
2.1. Digital transformation of public administration

Digital transformation is defined as a “process that aims to improve
an entity by triggering significant changes to its properties through
combinations of information, computing, communication, and connec-
tivity technologies” (Vial, 2019, p. 121). Public administration-specific
descriptions of digital transformation refer to changes in processes, re-
lationships, ways of working, and service delivery brought about by
digital technologies (Fom & Lee, 2022; Mergel, Edelmann, & Haug,
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2019; Tangi, Janssen, Benedetti, & Noci, 2021). It aims to enhance
public administration's resilience and adaptability in the face of dynamic
change. Thereby, digital transformation should not be understood as a
set of discrete initiatives, but as a comprehensive undertaking within the
digital ecosystem of public administration (Weichselberger, 2025). This
ecosystem involves “all of the individuals, technologies, and institutions
involved in the creation and delivery of value generated through the
public system and adjacent private stakeholders” (Petrescu, 2019, p.
1734). Due to this complexity, public administration is striving to better
understand and manage transformational efforts (Fom & Lee, 2022;
Janowski, 2015; Mettler, Miscione, Jacobs, & Guenduez, 2024).

Digital transformation in public administration is a strategic task
shaped by public value and legal obligations, and constraints such as
regulations, legacy systems, and diverse stakeholder interests (Mergel
et al., 2019). Unlike in the private sector, public sector decisions are not
primarily economically motivated (Kiwi, Khanagha, & Alexiou, 2025).
Prior research shows that strategic change (Kiwi et al., 2025), trans-
formational efforts (Biloslavo, Bagnoli, Massaro, & Cosentino, 2020),
and IT project decisions (Baxter, Dacre, Dong, & Ceylan, 2023) are
influenced by broader societal and political considerations, captured by
the notion of legitimacy. Legitimacy is “a generalized perception or
assumption that the actions of an entity are desirable, proper, or
appropriate within some socially constructed system of norms, beliefs,
and definitions” (Suchman, 1995, p. 574). Drawing on Weberian theory,
legitimacy is closely related to, yet distinct from, power: while power
denotes the ability to impose one's will, authority emerges when such
power is accepted as legitimate by those governed (Weber, 1978). The
process of achieving legitimacy, i.e., legitimation (Baxter et al., 2023;
Kiwi et al., 2025), is an important lens for understanding digital trans-
formation and its sociotechnical dynamics (Breaugh, Rackwitz, &
Hammerschmid, 2023; Mettler et al., 2024).

2.2. Communication in public administration

Communication serves as a foundational element for interactions
within public administration during the application for and delivery of
public services (Lindgren et al., 2019). Thereby, it can take forms
ranging from static (e.g., transmission of notifications) to interactive
modes (e.g., several two-way conversations) (Jansen & Qlnes, 2016).
Transitioning to digital modes of communication is important to realize
digital transformation (Berger et al., 2016) and is expected to support
seamless end-to-end digitalization of administrative processes
(Ostergaard Madsen & Christensen, 2019), improve cost-efficiency
(Ostergaard Madsen & Kreemmergaard, 2015), reallocate resources to-
ward more value-adding tasks like supporting vulnerable groups
(Lgberg, 2021), and increase citizen satisfaction (e.g., by preventing
delays) (Pieterson & Ebbers, 2020).

Achieving effective digital communication in public administration
is complex, as it must handle sensitive information, ensure timely re-
sponses, and operate across fragmented communication channels
(Hemesath & Tepe, 2024; Pieterson & Ebbers, 2020; Ribeiro, Fonte,
Ramos, & Silva, 2025). Further, while administrative employees
frequently highlight the benefits of cost savings, time efficiency, and
procedural simplification (Lgberg, 2021; Todevski, Janeska-Sarkanjac,
& Trajanov, 2013), they also note unintended consequences, such as
availability expectations (Lgberg, 2021). From the citizens' perspective,
digital communication can offer time savings and greater flexibility
(Lindgren et al., 2019). However, (stergaard Madsen and Christensen
(2019) revealed a gap between the intended benefits of digital govern-
ment (e.g., seamless user journeys) and their actual realization, as citi-
zens experience fragmentation and inconsistent service flows
(Ostergaard Madsen & Christensen, 2019).

2.3. A digital infrastructure perspective on digital post systems

As expressed by Berger et al. (2016), digital post systems enable
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“authenticating, encrypting, and sending digital letters between gov-
ernment institutions and citizens” (Berger et al., 2016, p. 258). We
extend this definition by conceptualizing digital post systems as digital
infrastructures that connect citizens with administrative institutions,
enable access to public services, and integrate with other infrastructural
components (e.g., digital identity infrastructures) within the broader
digital ecosystem of public administration. They differ fundamentally
from conventional email systems, which lack state-verified identifica-
tion, legally binding delivery, and the security and compliance standards
required for official correspondence.

Digital infrastructures are commonly described as shared, un-
bounded, and evolving sociotechnical systems (Amard et al., 2024;
Tilson et al., 2010). Digital post systems exhibit these characteristics:
they are used by multiple actors, provide (partially) open interfaces that
enable, e.g., communication, service delivery, or automation, and can
evolve to address new technological, political, or administrative de-
mands. This evolving nature of digital infrastructures has been further
explored by Henfridsson and Bygstad (2013) in the context of the private
sector. They conceptualize infrastructure development as driven by
three self-reinforcing, generative mechanisms (i.e., adoption, innova-
tion, scaling) whose interplay and varying configurations enable infra-
structure evolution to manage the dynamic demands of digital
transformation. Adoption refers to the actual use of the digital infra-
structure. As usage increases, it attracts additional users and in-
vestments, thereby accelerating further adoption. Innovation involves
the development of new functionalities or processes that enhance or
reshape the infrastructure. Scaling captures the expansion of a digital
infrastructure in terms of scope, that is, its extension across additional
organizational contexts, actor groups, systems, or services (building on
Henfridsson & Bygstad, 2013). Importantly, these mechanisms are not
automatic or guaranteed: empirical research on digital transformation
repeatedly shows that realizing generative mechanisms is complex and
can fail when perceived benefits remain unclear, organizational resis-
tance persists, or the context is misaligned (Bemgal & Haggerty, 2025).

Research specifically focusing on digital post systems or digital
communication infrastructures in the public sector remains limited, but
existing studies point to both transformative potential and challenges:
Berger et al. (2016) show that Danish administrative employees gener-
ally approve of the national digital post system and its advantages for
digital communication, while also identifying accessibility barriers for
vulnerable groups and a perceived decline in service quality. Jansen
et al. (2016) offer a comparative analysis of digital post systems in
Denmark, Norway, and Sweden, highlighting differences in infra-
structural governance as well as challenges related to governance
complexity, limited adoption, and increased administrative burden.
From a technological perspective, Rukanova et al. (2023) demonstrate
how digital infrastructures can support public value creation through
information sharing, while also emphasizing the challenges of estab-
lishing shared standards, data definitions, and interfaces. Similarly,
Amard et al. (2024) researched digital identity infrastructures and
underlined that the study of digital infrastructures transcends traditional
information systems thinking, emphasizing their shared, unbounded,
heterogeneous, and evolving nature. Klievink, Bharosa, and Tan (2016)
highlight the importance of governance and cross-sector collaboration
for public sector digital transformation. At the same time, studies on the
Danish digital post system report uncertain efficiency gains
(Statsrevisorerne Folketinget, 2015) and risks such as communication
overload that may undermine intended benefits (Berger, 2014, 2015;
Lgberg, 2021).

To consolidate existing insights and sharpen our analytical focus, we
developed an initial conceptual framework (see Fig. 1). The framework
emerged deductively from a synthesis of relevant literature on digital
post systems (e.g., Berger et al., 2016), digital infrastructures (e.g.,
Tilson et al., 2010), their evolving nature (e.g, Amard et al., 2024) due to
generative mechanisms (e.g., Henfridsson & Bygstad, 2013), and their
role in public sector digital transformation (e.g., Hietala et al., 2021;
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Generative mechanisms of
digital infrastructure

Digital infrastructure Impact of digital

infrastructure

Digital post systems | Adoption > ... to the digital
cgomrigu;e .\ji.a ’ I Innovation > transformation of
I Scaling > public administration.

Fig. 1. Initial conceptual research framework.

Lgberg, 2021; @stergaard Madsen, Lindgren, & Melin, 2022). The key
references informing each part of the framework are listed in Appendix
A. We further refined the framework through iterative author discus-
sions to consolidate core concepts and their interdependencies. During
the case study, it was revised and extended (see Fig. 2 in Section 6) by
iteratively linking inductive empirical observations with deductive
theoretical insights.

3. Research method

Methodologically, we first conducted an initial review of the litera-
ture and developed our conceptual framework. The framework sup-
ported our analytical focus and methodological choices, informed the
design of the interview guide, guided the data analysis (e.g., by struc-
turing the coding along generative mechanisms), and enabled theory
refinement by comparing initial theoretical assumptions with empirical
insights. Second, as there is little research on digital post systems, we
opted for a qualitative and explorative case study approach (Eisenhardt,
1989; Yin, 2017) based on semi-structured interviews (Myers & New-
man, 2007) and secondary data.

Regarding case selection, we examined digital post systems in
Denmark, Estonia, and Germany to capture variation in both adminis-
trative structures and stages of digital transformation. Denmark and
Estonia represent relatively centralized systems and advanced digital
government contexts, while Germany exemplifies a federated system
with higher coordination complexity and lower digital maturity
(Scholta, Halsbenning, & Niemann, 2025; United Nations, 2024).
Table 1 provides a compact comparison of the three countries. Detailed
rationales for case selection and an overview of key country character-
istics are provided in Appendix B.

3.1. Data collection

Our research was based on a combination of primary data collected
through semi-structured interviews (Myers & Newman, 2007) and sec-
ondary data sources, including publicly available information and
archival documents. To examine the characteristics and potential con-
tributions of digital post systems, we conducted at least three semi-
structured interviews in each country from January to March 2025,
speaking with 18 different interview partners in total (Table 2). Inter-
view partners were identified via publicly available information, pro-
fessional networks, and snowball sampling (Robinson, 2014) and
included administrative professionals involved in digital post systems,
as well as researchers specializing in public administration and digital
transformation. All interviews were held digitally in either English or
German, lasted between 30 and 90 min, and were led by one author
assisted by at least one other author. Our interview guide was informed
by our conceptual framework, focusing on how digital post systems are
designed, how they contribute to digital transformation, and what un-
derlying mechanisms enable their impact (see Appendix C for more
details on the interviews).

In addition, we conducted six semi-structured interviews with
German administrative employees to substantiate our results with an
illustrative real-world example. These interviews, conducted between
February and April 2025, focused on the largely paper-based process of
applying for housing benefit, a public financial assistance supporting
low-income citizens with housing costs. We deliberately selected a
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Fig. 2. Summary of case study results.
ble 1 our inductive data analysis approach, while still allowing iterative
Table

Statistics for the three case countries (European Commission, 2025; Federal
Statistical Office, 2025; Ministry of Finance Estonia, 2023; Statistics Denmark,
2025; United Nations, 2024; World Bank Group, 2025).

Denmark Estonia Germany
Government Unitary Unitary Federal
system constitutional parliamentary parliamentary
monarchy with a republic republic
parliamentary
democracy
Total area 43,098 km? 45,339 km* 357,600 km?
Population size 59M 1.3 M 83.3 M
(2023)
GDP (2023) 407.1bn. $ 41.3bn. $ 4525.7 bn. $
Public services that ~ 79.49% 96.12% 78.94%
are digitally
available for
citizens (2025)
E-Government 98.5% 94.4% 63.9%
users (2025)
E-Government 1 2 12
Development
Index Rank
(2024)*

" Note: This index is published by the United Nations and measures the
readiness and capacity of countries to deliver digital public services, based on
online service provision, telecommunication infrastructure, and human capital.

German example as Germany currently has not yet established the roles
identified in our research, enabling us to explore their untapped
potential.

Secondary data comprised a range of publicly available data and
archival documents to complement our primary findings. These include
official government reports (e.g., annual digital strategy reports), policy
documents (e.g., legislation on e-government), white papers (e.g., from
digital agencies), technical documentations, and public websites. Our
multi-source approach enabled us to triangulate data, validate interview
insights, and develop a more comprehensive understanding of the dig-
ital post system. Table 2 summarizes the primary and secondary data
sources by country. Direct quotes throughout the paper are referenced
using the interview IDs.

3.2. Data analysis

The conceptual framework (Fig. 1) served as an initial structure for

engagement with existing theory throughout the coding process.
Thereby, we draw on established qualitative analysis traditions: We
adopted the open, axial, and selective coding logic from Corbin and
Strauss (2015), used Gioia, Corley, and Hamilton's (2013) structure to
organize and present emergent themes, and applied principles of cate-
gory refinement from Mayring (2014). Instead of applying the full
methodologies independently, we combined these elements into one
process comprising four steps, which are explained in the following. We
constantly triangulated our data by cross-checking interview statements
with secondary data, comparing insights across the three country cases,
and engaging in author discussions, thereby enhancing the validity and
robustness of our interpretations.

The first step, open coding, was conducted purely inductively to
allow insights to emerge from the data. Two authors independently
analyzed interview transcripts and assigned descriptive codes to data
segments without relying on any predefined theoretical categories or
dimensions, enabling an unbiased exploration of concepts (Corbin &
Strauss, 2015). Our attention centered on statements relevant to our
conceptual framework: understanding how digital post systems influ-
ence the digital transformation of public administration with a focus on
how respondents described the systems' use, value, and perceived effects
within their institutional and national contexts.

The remaining steps integrated both inductive analysis of emerging
concepts and their iterative refinement through theoretical insights. In
the axial coding phase, we sought to identify relationships between
initial codes and began to abstract them into higher-level categories,
developing second-order themes (Gioia et al., 2013). We iteratively
compared emerging empirical patterns with existing theory and dis-
cussed them in regular coding workshops to refine categories and
develop second-order themes. An early insight was that digital post
systems do not produce a uniform impact but instead make varying
contributions to digital transformation. This differentiation became
central to the emergence of our second-order themes (see Table 3).

As a third step, we engaged in selective coding to integrate second-
order themes into overarching aggregate dimensions (Corbin &
Strauss, 2015) which involved iterative alignment between inductively
derived themes and theoretical assumptions from our conceptual
framework as well as the broader digital infrastructure literature. Our
findings resulted in the conceptualization of three analytically distinct
yet interrelated roles that digital post systems can assume, reflecting
different levels of infrastructural maturity and representing the primary
ways in which they contribute to digital transformation (see Table 3):
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Table 2
Overview of primary and secondary data of each country.
Cases Denmark Estonia Germany
Primary data
# of interviews 5 3 13
Total duration 270 min 140 min 655 min

Interview partners with ID

C1: Managing Director public administration
IT consultancy

C2: Software Engineer public administration
IT consultancy

C3: Manager public administration IT
consultancy

e C5: Digital Transformation Adviser

e C6: Product manager State Mailbox
Information System Authority

e C7: Partner at digital government company

e C8: Referent State Ministry for Digital
Affairs

C9: Project Manager State Ministry for
Digital Affairs

C10: Referent State Ministry for Digital
Affairs

C11: Head of division State Ministry for
Digital Affairs

C12: Researcher & chair holder #1
C13: Researcher & chair holder #2

C4: Deputy Director-General at Danish
Agency for Digital Government

C14: Researcher & chair holder #3

C15: Referent at State Ministry of Housing
and Building

C16: Team leader housing benefit authority
e C17: Team leader housing benefit authority
C18: Managing director of national
association of local governments

. e o o o

Total: 21 interviews with 18 different interview partners, 1065 min

# of follow-up email 4 6 9
correspondences

Secondary data

# of official government 4 s 6
reports

# of policy documents 3 4 4

# of white papers 3 10 8

# of techmcall o 1 7
documentation

# of public websites 14 23 8

Digitization enabler (i.e., digital post systems facilitating the digital
delivery of official communication), process integrator (i.e., digital post
systems enabling optimized end-to-end processes), and ecosystem
catalyst (i.e., digital post systems as central infrastructural component
within the public digital ecosystem supporting collaboration and con-
nectivity). While analytically distinguishable, these roles are not
mutually exclusive. Rather, they may coexist within a given digital post
system and evolve over time as the infrastructure matures.

In parallel to the coding, we were able to deepen our understanding
of how these roles come into being, i.e., the generative mechanisms
through which digital post systems contribute to transformation. Guided
by our conceptual framework and digital infrastructure theory
(Henfridsson & Bygstad, 2013), we developed a matrix to track how
different mechanisms (i.e., adoption, innovation, and scaling) man-
ifested in connection with the three roles. We deductively assigned open
codes to both roles and mechanisms and collected them in a consoli-
dated overview which enabled us to assess which mechanisms appeared
particularly critical for each role (relative importance visualized
through shading in Table 4). These assessments are based on interview
data, cross-case patterns, and supporting secondary material rather than
quantitatively measured. For example, interview statements explicitly
emphasizing the importance of a mechanism, as well as mechanisms
consistently present across multiple cases, were classified as “High.”
Mechanisms appearing only sporadically, weakly, or not at all were
categorized as “Middle,” “Low,” or “Not needed.”

Throughout the process, we found that some open codes could not be
assigned to the three mechanisms proposed by Henfridsson and Bygstad
(2013). Many interviewees emphasized the importance of legal man-
dates, political support, and structural embedding as necessary pre-
conditions for digital post systems to unfold their impact. This provided
inductive evidence for revising our initial conceptual framework and
adding a fourth generative mechanism: legitimation. To refine this
emerging mechanism, we iterated between inductive insights from our
data and deductive guidance from public administration literature,

where different dimensions of legitimation are well established (e.g.,
Suchman, 1995). This iterative combination of data-driven coding and
theory-informed reflection is common in case study research (e.g.,
Wessel, Baiyere, Ologeanu-Taddei, Cha, & Blegind Jensen, 2021; Zim-
mer, Baiyere, & Salmela, 2023) and enabled us to determine which di-
mensions of legitimation are most relevant in the context of digital
infrastructures in public administration and to understand how legiti-
mation operates as a dynamic, self-reinforcing mechanism that enables
digital infrastructures to evolve. The resulting dimensions of legiti-
mation are discussed in Section 6.1, and Appendix D offers an overview
of the existing literature that informs them.

4. Case descriptions

Denmark, Estonia, and Germany have each implemented digital post
systems as part of their broader digital government strategies. Table 5
provides a comparative overview of Denmark's Digital Post, Estonia's
National Mailbox, and Germany's BundID Inbox, while more detailed
descriptions of each system are presented in Appendix E. In the
following, we focus on their key commonalities, differences, and
distinctive characteristics.

Across all three countries, digital post systems function as shared
digital infrastructures that enable secure communication between citi-
zens and public administrations and rely on state-backed digital identity
mechanisms for authentication (Agency for Digital Government, 2021;
Federal Ministry of the Interior, 2025; Republic of Estonia Information
System Authority, 2025). All systems provide basic mailbox function-
alities such as reading, searching, and organizing messages (C8, C6, C1)
and are designed to support trustworthy, legally compliant communi-
cation and data protection (Agency for Digital Government, 2022). They
are unbounded infrastructures, as they expose interfaces that allow
integration with other administrative systems, portals, or services and,
to varying degrees, enable the inclusion of additional actors beyond
citizens and public administrations (C2, C6, C8). Moreover, all three
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Table 3

Overview of coding steps with exemplary interview excerpts.

Table 4

Government Information Quarterly 43 (2026) 102110

Mapping of generative mechanisms to the roles of digital post systems with

First-Order Concepts (exemplary)

Second-Order Themes

exemplary interview excerpts.

“like you would get an official
regular letter [...] just in PDF
format.” [C4]

“receive everything you would
otherwise have received in the past
as a physical mail in your inbox”
[c2]

“only for sending mail digitally the
cost savings are huge” [C4]

“Being able to handle queries about
the process more quickly [...] that
is the greatest added value for us.”
[C16]

- “90% do it digitally because it's

made so convenient and it's
actually a part of our daily lives
now.” [C5]

“make them aware that they [...]
derive added value from it” [C16]
“From the citizen's point of view,
it's a journey that resides at one
place.” [C2]

“this is a key system for integrating
government services and systems”
[C4]

“working on a solution to connect
our Al chatbot Biirokratt to the
state mailbox™ [C6]

“creating a better user experience
where there are difficulties.” [C4]
“There are, e.g., national services
with own post system, that are not
integrated or federal states that do
their own things.” [C18]

“We want to get more
organizations and more systems
behind the state mailbox” [C8]
“all these systems of the 500
authorities are integrated with the
mail system.“[C4]

“You need something else in the
ecosystem where the mailbox
merely orchestrates the usage of
those services.” [C2]

“offer the state mailbox to any
organisation that deals with public
tasks” [C6]

“more than half of our public
services are actually developed by
private businesses” [C5]
“opportunity to reimagine how
things are being done, not just
replicating the current way of
doing things.” [C14]

“proactive government means that
we are trying to personalize the
services” [C5]

“only communicate with citizens, if
you really, really have to” [C14]
“You would typically send from
government to citizens much more
than people would send to you the
other way back.” [C4]

Digital Replication

Efficiency for
Administrations

Convenience for Citizens

Seamless Services and
Interoperability

Improvement of

Processes and Services

Partial Service
Integration

Central Node in
Ecosystem

Public-private
integration and
collaboration

New value

Change of
Communication Logic

Digitization
Enabler

Process Integrator

Ecosystem Catalyst

systems are evolving infrastructures that are periodically extended to
accommodate new services, technologies, or policy goals (Republic of

Estonia Information System Authority, 2025; Federal Ministry for Dig-

Aggregate
Dimensions
Digitization
Enabler Adoption
Innovation
Process
Integrator
Scaling
Ecosystem
Catalyst
Legitimation

ital Transformation and Government Modernization, 2025; C4). Despite
these commonalities, the systems differ markedly in their degree of
centralization, functional scope, communication logic, and integration

- “Going digital is
just a basic
requirement; it's
something
everyone needs”
[C13]
“everybody sort
of knows how it
goes [...] that's
one of the key
elements of how
we have
developed such
a wide use” [C5]

- “This is no big
innovation, but
still effort to
connect systems.
Nevertheless,
any email is
better than the
high reliance on
paper” [C13]

- “A little more
than 10 years
ago, we made it

“Another thing is
why would
people choose
digital service
over the
traditional one is
convenience.”
[C5]
“So it's a huge
system in itself.
At the same
time, it's also a
huge task to get
people to use it”
[c4]

“We just
launched a new
state mailbox in
which messages
with less
sensitive
information can
be forwarded, for
others you just
receive a
notification in
your private
mail.” [C6]

- “When you have
to appear before
court, they want
you to be sure
you read the mail
[...] so they are
notified that you
actually open the
mail.” [C4]

- “We are working
on getting the
state mailbox
into all kinds of
different Self-
service portals,
which means that
in whatever ser-
vice portal you
go you will al-
ways see the state
mailbox.” [C6]

- “Soif you want to
declare your
taxes on paper, it

“800 million logins
to the digital post
systems a year in in
Denmark. And
that's because
people read their
digital post a lot.”
[C4]

“The private
companies are
actively asking for
being integrated.
[...] 1 think it's it's
again when you
make something
good enough,
people will come on
their own. You can't
force somebody to
do something.”
[C6]

“Proactive
government means
that we are trying
to personalize the
services [...]. Not
everybody needs all
of the services all of
the time. If you
have the data it
might help you
predict who might
want what service.”
[C1]

- “When the child is
registered at the
population registry,
the different
databases start
communicating
with each other
[...] and the end
result is that the
parents will get a
personal letter to
their personal
inbox” [C5]

“It's integrated into
that. It is a mail
system and all these
systems of the 500
authorities are
integrated with the
mail system. Huge
task.“[C4]

- “We also analyse
the amount of
notifications sent
by the
organizations,
which means that
we want to be at
least stable or grow
over time. We want
to get more
organizations and
more systems
behind the state
mailbox.” [C6]

“it's also a huge
decentralized task
to do the

(continued on next page)



Table 4 (continued)

Digitization
Enabler

Process Integrator

Ecosystem Catalyst

mandatory first
for businesses
and then for
residents in in
Denmark to use
digital post if
you're not opt-
out. And of
course, that
drives adoption
and it's been
growing ever

is possible even
today. [...] It's
just it costs a bit
more now
because you have
to pay for the
paper.” [C5]

“So there was
like a bad
political decision
that pretty much
brought on the

implementation. I
think it is difficult
to do unless you do
have some kind of
regulation in place
from Parliament.”
[C4]

“some of the public
servers had to be
just shut down if
things got too
dangerous [...] the

since.” [C4] all of the separate most important

- “We are portals.” [C6] thing is that none of
currently the data was hacked
discussing into, none of it was
legislation to stolen “[C5]
make it

mandatory for
all services
throughout the
federal state.”
[C19]

Note. The color shading from light (low importance) to dark grey (high
importance) illustrates the importance of the mechanism for the respective role.

into administrative processes.

Denmark's Digital Post is the most comprehensive system as it is fully
integrated across all administrative levels (national, regional, local) (C4)
and combines mandatory use for organizations with automatic citizen
registration at the age of 15 and an opt-out option (Agency for Digital
Government, 2021). A distinctive feature is the use of different view
clients: government view clients (e.g., Borger.dk) display public
administration communications, while private view clients (e.g., e-Boks)
allow citizens to access both governmental and private sector commu-
nication through interoperable interfaces (Agency for Digital Govern-
ment, 2025). The system supports two-way communication, integrates
multiple services (e.g., payments, digital signatures), and increasingly
enables proactive service delivery, such as automatically informing
citizens about life events and related public services (C1, C4).

Estonia's National Mailbox, is similarly embedded in a highly digi-
talized ecosystem. However, communication is only one-way, with a
strong emphasis on automatically generated and proactive notifications
enabled through mature self-services (C5, C6). It is connected to a
decentralized data infrastructure and relies on a unique personal iden-
tification number assigned at birth (Republic of Estonia Information

Table 5
Details on and comparison of analyzed digital post systems.
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System Authority, 2025; e-Estonia, 2025). Use is voluntary, yet adoption
remains high due to incentives and a culture of digital openness (C5,
e-Estonia, 2025). Compared to Denmark, the Estonian system offers
fewer integrated services at present, but features such as payments and
Al-based assistance are planned (C6, Republic of Estonia Information
System Authority, 2025). A particularity of this system is that the Na-
tional Mailbox allows selected private organizations with public pur-
poses to also send notifications, reinforcing its ecosystem-oriented
approach (C6).

Germany's BundID Inbox reflects the specific conditions of imple-
menting a digital post system within a federated administrative struc-
ture (C8, IT Planning Council, 2024). Designated in 2024 as the central
citizen account, its use is voluntary, and integration across administra-
tive levels is currently partial (C11; Federal Ministry of the Interior and
Community, 2024). At present, the system supports one-way commu-
nication from authorities to citizens, and messages are linked to specific
application cases via unique identifiers, shaping how information is
organized and exchanged across services (C10; Federal Ministry of the
Interior, 2025). The BundID Inbox is interoperable with existing portals
and services and is positioned as an evolving infrastructure, with
two-way communication and additional features planned (Federal
Ministry for Digital Transformation and Government Modernization,
2025). In comparison with Denmark and Estonia, Germany's system
represents an earlier phase of infrastructural development, character-
ized by web-based access, comparatively lower adoption, and an initial
focus on secure digital message delivery rather than extensive service
integration (Federal Ministry of the Interior and Community, 2025).

5. Results

We now present our core empirical findings, i.e., three distinct roles
that digital post systems can assume in the digital transformation of
public administration. In developing these roles, we draw on and extend
the generative mechanisms of digital infrastructures to better reflect the
public administration context, which we will explain first.

5.1. Generative mechanisms in the light of public administration

In line with Henfridsson and Bygstad (2013) we understand gener-
ative mechanisms as causal structures influencing digital infrastructure
evolution. More precisely, they are enablers for the roles to achieve their
contribution to digital transformation. Taking the three mechanisms of
adoption, innovation, and scaling by Henfridsson and Bygstad (2013) as
a starting point, we contextualized them to public administration and
digital post systems in two ways, shown in Table 6. On the one hand, we
developed a context-specific understanding and description of each

Digital Post Denmark

National Mailbox Estonia

BundID Inbox Germany

Launch 2007 2003 2019
Communication
Direction of
L Two-way One-way One-way
communication
Citizens, public administration, and private Citizens, public administrations, and selected private . . . .
Users o o . . Citizens, public administration
organizations organizations with a public purpose
Access
Registration and use Opt-out Opt-in Opt-in

Web interface, mobile app (via public and

Access options . . .
private view clients)

Web interface, mobile app

Web interface

ID, EU elD, certificate, username & password

Authentication

Administration level

Proactive service
delivery

Selected integrated
services

National eID, biometric identification

National, regional, local
Supported

Digital signature, payment, appointment
booking, document release, chat

ID card, mobile ID, Smart ID, EU eID

Service and function
National, regional, local

Supported

Currently: automatic notifications via SMS/mail/app
Planned: chatbot, digital signature, and payment

(depending on assurance level)

National, partly regional
Not yet available

Currently: not available
Planned: status monitor
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generative mechanism that captures its self-reinforcing logic for the case
of the digital post system. In Table 6, the numbered elements within
each generative mechanism represent analytically distinct but mutually
reinforcing components of an iterative dynamic. On the other hand, we
uncovered and added legitimation as a fourth generative mechanism
specific to digital infrastructure in public administration. We found
legitimation to be a foundational mechanism by which a digital post
system gains the political, legal, and structural legitimation necessary to
initiate, sustain, and scale its development and use within public
administration. It is a continuous cycle that both enables and is shaped
by adoption, innovation, and scaling. More details can be found in the
role descriptions, in Section 6.1, and Appendix D.

5.2. Three roles of a digital post system in the digital transformation of
public administration

The following three subsections present each role (see Table 7 for an
overview) and are structured the same way, describing the role,
including its scope and main benefit, the generative mechanisms that
enable it, and an illustrative example. The examples demonstrate how
each role can manifest in a concrete administrative context, i.e., the
Bavarian housing benefit process, and are underlined by case examples.

5.2.1. Digitization enabler

5.2.1.1. Description. The digitization enabler represents the most basic
role a digital post system can assume and targets the digitization of
single steps of public services as a foundation for broader trans-
formation. In this role, communication largely replicates traditional
analog interactions between citizens and the administration digitally,

Table 6

Description of the four generative mechanisms adapted to public administration.
Mechanism Description
Adoption (1) Citizens and administrations use the digital post system.

(2) High usage attracts more users and resources to enhance the
digital post system, enabling the integration of additional digital
public services into the system.

(3) More integrated services increase the usefulness of the digital
post system for citizens and administrations

Innovation (1) Usage of the digital post system by citizens and administrations
reveals potential for improvement or new ways of using it

(2) Due to its interoperable design, the functionalities of the digital
post system can be adapted, and new interfaces can be created,
etc.

(3) These adaptations, recombinations, and creative processes
enable technical (e.g., interfaces to connect systems) and
organizational (e.g., adaptation of workflows) innovations,
leading to new digital public services and an enhanced or
transformed digital post system

(1) The digital post system attracts participants outside the initial
scope and target group (i.e., citizens and administration)

(2) Access is provided so that these participants (e.g., technology
provider) or their services can be added to the digital post system

(3) New solutions and users expand the reach of the digital post
system, creating further incentives for collaboration

(1) Public administration stakeholders (e.g., political leaders,
administrative decision-makers, citizens) assess whether the
digital post system aligns with societal values, legal standards,
and institutional expectations (e.g., responsible use of public
funds)

(2) When legitimation is established, it can enable critical support

and justify supportive structures and interventions, including

political endorsement, strategic prioritization, and the use of
power-based instruments such as legal mandates (e.g., opt-out
regulations), all of which facilitate adoption, innovation, and
scaling

Conversely, perceived visible benefits (e.g., increased citizen

use, improved public service delivery) and public value

generated by the digital post system can reinforce its
legitimation and strengthen its institutional standing

Scaling

Legitimation

@3

=
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Table 7
Overview of the three roles of digital post systems in digital transformation.
Role Description Importance of Example
generative
mechanisms*
Digitization Digital post system Adoption: High Replacement of the
Enabler replaces analog post  Innovation: Low delivery of the housing
with secure digital Scaling: Not benefit application by
delivery. needed post with a digital
Legitimation: message sent from the
High digital post system.
Process Digital post system Adoption: High Interface from the
Integrator streamlines Innovation: digital post system, so
interactions within Middle that applications can
public services, Scaling: Low be uploaded directly to
enabling end-to-end  Legitimation: the e-file and assigned
digital processing of ~ High to the correct
public services by administrative
integrating employee.
processes and
systems.
Ecosystem Digital post system Adoption: High Proactive message
Catalyst supports interaction Innovation: automatically sent and

across institutions, High
platforms, and Scaling: High
citizen identities, Legitimation:
thereby supporting High
platform logic and

network effects.

triggered by the digital
post system to apply
for housing benefit.
This message contains
an already pre-filled
form, as interfaces
enable data exchange.

“ Note: Importance indicates how much the mechanism is needed as a pre-
requisite for role fulfillment: High = constitutive, Middle = supportive, Low =
subordinate, Not Needed = not required.

and the process logic underlying public services remains unchanged.
The structure resembles a conventional email system: communication
occurs in a one-way or two-way, sequential, and unstructured manner.
The digital post system offers basic mailbox functions comparable to an
e-mail program (e.g., filter and search inbox). It is accessible via an app
or web interface and not necessarily integrated into a central state portal
(Federal Ministry of the Interior, 2025; IT Planning Council, 2024). Its
scope is limited to individual steps within public services, such as
replacing a physical letter with a digital message. Although difficult to
quantify (Statsrevisorerne Folketinget, 2015), interview partners antic-
ipate benefits such as more convenient services for citizens as well as
increased cost and time efficiency: “Only for sending mail digitally, the cost
savings are huge” (C4).

5.2.1.2. Underlying generative mechanisms. Adoption by citizens and
administrative employees is the key precondition for this role to have an
impact on digital transformation. Without active use of the digital post
system, neither efficiency gains nor further transformation momentum
can materialize. Adoption can be fostered through various push and pull
factors. Pull factors include simple and convenient access, as illustrated
by Estonia's straightforward authentication and intuitive entry points
(C5, KANTAR, 2020) or nudging strategies to incentivize usage (C6).
Educational initiatives, such as Estonia's nationwide digital skills pro-
grammes, further strengthen user confidence in digital services (C5,
e-Estonia, 2025). In Germany, increasing the visibility of digital chan-
nels remains essential, as authorities must actively inform and
encourage applicants to use them (C16). Push factors include Denmark's
opt-out approach, which exercised regulatory power by making digital
communication the default and significantly accelerated adoption
(Agency for Digital Government, 2021). Reduced attractiveness of
alternative channels, seen in Denmark and some German municipalities,
can likewise nudge users toward digital options, representing a softer
form of power that complements more formal regulatory measures (C1,
C17): “The trend toward online communication is increasing, perhaps
because our office is rarely open, so in-person visits are hardly possible”
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(C17).

Innovation may be required where new technical solutions are
needed to integrate the digital post system with existing administrative
infrastructures (C4). In Germany, for example, connecting the BundID
Inbox to heterogeneous backoffice systems demands additional inte-
gration work (C8). Yet such innovations are typically low in novelty and
complexity, making innovation a secondary mechanism for this role.
Scaling is likewise not essential, although broader institutional partici-
pation can generate indirect network effects that reinforce adoption
(C2). Legitimation is important, as political advocacy and public support
help motivate usage, and compliance with applicable regulations must
be ensured (C2). Transparent communication of data protection mea-
sures, highlighted by interviewees in Germany, can further strengthen
perceived legitimacy (C17).

5.2.1.3. Illustrative example. In the Bavarian housing benefit process,
citizens must submit extensive applications and supporting documents,
a procedure that still largely relies on analog mail (C15, C16). Author-
ities also depend on postal communication for queries, updates, and
decisions, as security and documentation requirements limit the use of
channels such as telephone or standard email. As one official noted,
“around 80% of communication relates to requests for missing documents
and queries about the application status” (C16). These repetitive,
document-centric exchanges create long waiting times, processing
backlogs, and uncertainty for applicants (C15-C17), making the process
well-suited for basic digitization through a secure digital post system.

Digital post systems in Estonia and Denmark already fully perform
this foundational role, while Germany's BundID Inbox does so only
partially. The BundID Inbox primarily supports the basic digitization of
individual communication steps, and, as such, offers the necessary
technical functionality and has received initial political legitimation as a
national infrastructure (C8; Federal Ministry of the Interior and Com-
munity, 2024). However, adoption remains low due to access
complexity (C2), limited awareness (C16), and the need for explicit
consent (C15). Integration is also limited, as workflow connections
require further innovation (C8). In the absence of structural or legal
obligations that would exercise enforcement power, political legiti-
mation has not led to concrete implementation measures (C15, C18),
resulting in limited administrative uptake.

5.2.2. Process integrator

5.2.2.1. Description. The process integrator role highlights how digital
post systems are expected to streamline interactions within public ser-
vices by enabling end-to-end digital processing. In this role, the digital
post system links citizen-facing interfaces with back-office systems and
inter-organizational workflows (Agency for Digital Government, 2025;
e-Estonia, 2025). Communication is consistently embedded across the
service journey (e-Estonia, 2025) and becomes more structured and
transactional. The digital post system tends to be less conversational,
with one-way transmission of information becoming more relevant. This
reflects the embedding of digital post systems into clear and
user-friendly self-service portals, where information, guidance, and
required actions are directly integrated, reducing the need for follow-up
inquiries or interactive exchanges within the digital post system.
Changes to the process logic focus on optimizing existing steps rather
than a complete rethinking of the service process. The scope of this role
spans the entire public service process, but not necessarily for all public
services nationwide. In addition to basic email functions, additional
services that a single service requires (e.g., interface to e-file) are
conceivable. The main benefit interview partners anticipate lies in
fostering interoperability across systems and authorities, resulting in
more consistent and improved digital public services as an important
step toward digital transformation: “[the digital post system] is a good
place to improve digital transformation because this is a key system for
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integrating government services” (C4). End-to-end digitalization has the
potential to simplify public services by guiding citizens through a digi-
tal, partially automated process, which is why less personal authority
contact and fewer questions are expected to be needed. Administrative
employees could also benefit from consistent, media-break-free pro-
cesses (C16).

5.2.2.2. Underlying generative mechanisms. Realizing the process inte-
grator role requires reconfiguring administrative processes, making
innovation a central generative mechanism. Technological innovation
includes developing interfaces to specialist applications (C4) and auto-
mating message triggers based on status changes (C13). Denmark and
Estonia demonstrate this integration in practice: central administrative
platforms connect the digital post system directly to end-to-end pro-
cesses, enabling application submission, authentication, messaging, and
transactions within a unified environment (C1, C5). Denmark's inte-
gration of digital signatures and payments (C1) and Estonia's automated
registry-to-registry data flows via X-Road (C7, Nortal, 2022), illustrate
how digital post systems evolve from communication channels into core
infrastructural components. Adoption is also essential, as integrated
processes create value only when used (C2). Estonia's incentive strate-
gies, “if you declare your taxes online, then getting your tax return money is
much faster” (C5), highlight how uptake can be supported.

Given the need to reorganize processes, finance innovations, and
prioritize digital projects, legitimation becomes critical. Political
endorsement helps secure resources and reinforce commitment to new
workflows (C1, C10). Denmark's mandatory use of Digital Post for all
public authorities demonstrates how the exercise of power can institu-
tionalize digital communication responsibilities when supported by
legitimation: “All authorities [...] are required to communicate through the
digital post platform” (C2). Scaling plays a limited role, as the process
integrator primarily focuses on optimizing and digitalizing existing
processes and services. It becomes relevant only when interoperability
extends beyond service silos, for instance, when processes connect to
external actors, as illustrated by Denmark's integration of signature and
payment services (C1).

5.2.2.3. Illustrative example. Within the Bavarian housing benefit pro-
cess, the BundID Inbox does not yet function as a process integrator.
Interview insights point to a potential future in which applications are
submitted digitally via a central state portal, documents are automati-
cally routed into administrative systems (C16), and applicants receive
status updates that enhance transparency for applicants and therefore
reduce inquiries (C15, C16). In this scenario, the digital post system
would operate as a communication node within the e-government
ecosystem (C13), with legally binding decisions delivered via the same
channel (C1). Achieving this requires innovations such as automated
workflow integration and status monitoring (C8). Interviewees empha-
sized that the main barrier is political to both legitimizing and enforcing
the BundID Inbox as the default infrastructure rather than technical
feasibility (C8, C11).

Denmark and Estonia already exemplify the process integrator role:
Denmark links Digital Post directly to case-processing systems and
transactional services (C1), while Estonia connects its National Mailbox
to integrated self services and unified data flows, enabling to focus on
automated notifications (C5). Germany's BundID Inbox, by contrast,
remains only partially integrated, providing secure delivery but lacking
the workflow and data interoperability needed for end-to-end process-
ing. Germany's federal structure further hampers the creation of shared
technical standards and interoperable interfaces to front- and backoffice
systems (C8, C11).

5.2.3. Ecosystem catalyst

5.2.3.1. Description. The ecosystem catalyst role captures that digital
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post systems have the capacity to facilitate interaction across institu-
tional boundaries and platforms, thereby fostering digital ecosystem
development and network effects. Previously manual or
communication-heavy process steps (e.g., form submission, clarification
requests) are eliminated or executed proactively (e.g., Republic of
Estonia Information System Authority, 2025). Thus, the digital post
system resembles a contextualized notification infrastructure where
direct message exchange decreases and human interaction becomes the
exception (Republic of Estonia Information System Authority, 2025). As
one interviewee stated: within a mature digital government, “no
communication is good communication” (C14). This evolution might
reduce the visibility of direct communication, but it should not be
mistaken for a loss of importance. On the contrary, it is precisely this
infrastructural capacity operating in the background that is expected to
enable more advanced and efficient digital service delivery. The scope
extends beyond individual services to the full public service landscape,
where the digital post system is integrated with other infrastructure
components (e.g., identity systems, digital portals, workflow manage-
ment systems) and serves as an integrative node (Agency for Digital
Government, 2025; Republic of Estonia Information System Authority,
2024). Anticipated benefits are new service experiences and creation of
public value while continuing to offer a reliable, structured communi-
cation channel for complex or exceptional cases: “Every time that you
receive a notification and have questions, you can ask the Biirokratt [Esto-
nian ChatBot]. It can probably answer it instead of you having to write an
email. And if it can't answer you, it can forward you to like a customer
support service.” (C6).

5.2.3.2. Underlying generative mechanisms. To effectively fulfill the
ecosystem catalyst role, all four generative mechanisms are needed.
Adoption ensures the post system's integrative function within the
ecosystem, serving as a common point of reference and information
relay (C13, C2). Innovation is essential for adapting the digital post
system to the needs of an interconnected ecosystem. For example, all
three countries are exploring the possibilities for Al support within their
digital post systems, but also the broader digital ecosystem (e.g., Agency
for Digital Government, 2025; Republic of Estonia Information System
Authority, 2025). The Danish administration is exploring the idea of
using Al in tax correspondence: “Since we have all mails that almost
everybody received from government since 2010, why not give people the
possibility to ask their inbox when they have a question, for example:
‘Summarize the mails I received’.” (C4). Scaling ensures the expansion of
the digital post system's functionality and reach, e.g., involving usage by
every public service across every administrative level (C12) or the
integration of external partners (e.g., signature providers) (C3; EBoks,
2025). These external partners might be private, as seen in Estonia: “We
can offer the state mailbox to any organisation that deals with public tasks,
which means that if it's like any kind of, for example, the energy company, if
they want to send you a bill, they can technically do it.” (C6).

Legitimation plays a particularly strategic role. Given the post sys-
tem's integrative ambition, political buy-in is needed across authorities
and actors with varying priorities and legacy systems (C2). Denmark
illustrates the effect of strong political leadership: the government
established mandatory use policies for all public authorities and opt-out
for citizens, creating clarity, alignment, and structuring the conditions
under which legitimacy emerged (Agency for Digital Government,
2021). Estonia similarly benefits from sustained political endorsement,
where long-term commitments to digital government and transparency
about infrastructure decisions have built trust and enabled the National
Mailbox to integrate seamlessly with X-Road and other national systems
(C5, C7). In contrast, Germany's federal structure complicates cross-level
coordination, making it difficult to agree on common digital solutions
and standards (C11, C8). Further, legitimation becomes increasingly
important as networking within the digital ecosystem, particularly with
the addition of Al-supported services, is often less transparent to users
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(C4). This necessitates explicit legitimating measures, as exemplified by
Germany's stringent data protection and security regulations (Federal
Ministry of Justice and Consumer Protection, 2017).

5.2.3.3. Illustrative example. Within the housing benefit process, the
ecosystem catalyst role could unfold in multiple ways; we present two
illustrative examples inspired by other countries and interview partners'
ideas: The first example is citizen-facing. When a previous benefit ex-
pires, the digital post system automatically issues a notification with a
link to a pre-filled form, enabling a one-click renewal and requiring no
action from applicants. Thanks to real-time data interfaces with trusted
third parties (e.g., tax authorities, housing providers), information such
as income, rent, or family status are fetched automatically (C7). The
second example is from the administration's perspective and involves
incoming applications that are “read and classified through an AI [...]
which automatically generates and sends a request mail” (C17) back to the
citizen. If the automated document checks detect missing information,
the technology sends messages via the digital post system, which is ex-
pected to reduce administrative burden and accelerate processing times
(C18).

Estonia most clearly exemplifies the ecosystem catalyst role: its Na-
tional Mailbox is deeply embedded in the broader e-government infra-
structure, enabling seamless data flows, proactive services, and
communication with both public and selected private actors (C5, C6).
Denmark also approximates this role through strong regulatory support
and centralized coordination, which facilitated the integration of Digital
Post across authorities and complementary services such as signatures
and payments (C4). Germany partially fulfills this role. Concerns about
centralization, legal fragmentation, and municipal autonomy hinder the
BundID Inbox from achieving comparable ecosystem integration (C8).
As a result, Germany faces structural and legal barriers that limit sys-
temwide coordination.

6. Discussion

Our study explored the roles of digital post systems as digital in-
frastructures contributing to the digital transformation of public
administration. This topic has remained largely implicit in digital
transformation and public administration research, although commu-
nication is both a critical operational component of public service de-
livery and a structural as well as strategic backbone for broader digital
administration transformation. By examining the digital post systems of
three countries, we identified three roles that such infrastructures can
assume, i.e., digitization enabler, process integrator, and ecosystem
catalyst. Each role reflects different configurations of generative mech-
anisms and can contribute to digital transformation in unique ways. As
such, our analysis revealed the need to extend the initial conceptual
framework (Fig. 1). Fig. 2 illustrates an updated version based on our
case study insights. In the following, we discuss the public administra-
tion specific mechanism legitimation that we uncovered as well as further
insights on the three roles.

6.1. Legitimation as a generative mechanism for digital transformation

In drawing on established work on organizational legitimacy (e.g.,
Suchman, 1995), we acknowledge that legitimacy is considered a
multidimensional concept encompassing normative, cognitive, and
regulative facets (Deephouse & Suchman, 2008; Jansma Sikke et al.,
20205 Scott, 1995). Building on these foundations, we position legiti-
mation as a generative mechanism in the context of public sector digital
infrastructures and specify it by discussing three dimensions, i.e., po-
litical, legal, and structural, that align with the theoretical roots and
reflect the context-specific conditions of digital post systems (see Ap-
pendix D for a mapping to prior literature).

The political dimension captures how political actors build support
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through demonstrating responsiveness to public interests (Suchman,
1995) and act as visible advocates of digital infrastructures (Kiwi et al.,
2025). Legitimation is fostered by embedding systems in strategic policy
documents, allocating resources, and promoting them through
compelling narratives to make them understandable and socially
meaningful (Mettler et al., 2024; Suchman, 1995). Conversely, a digital
post system can generate visible public value, which in turn legitimizes
political actors (Magnusson, Koutsikouri, & Paivarinta, 2020; Stier,
2015). Positive citizen perception further strengthens political support,
as seen in Estonia, where a favorable public reception encouraged pri-
vate organizations to proactively seek integration with the system (C6).
Conversely, controversy may undermine legitimacy (Hemesath & Tepe,
2024). In this sense, political legitimation emerges when political
leadership, public value creation, and citizen perceptions reinforce one
another.

The legal dimension of legitimation in public administration operates
on two levels: First, the digital post system must comply with formal
rules, laws, and regulations, such as data protection frameworks or ob-
ligations for documentation (Breaugh et al., 2023; Kiwi et al., 2025;
Mettler et al., 2024) to establish credibility and earn citizens' trust in the
digital solution (C4, C8). This adherence to institutional frameworks
provides regulatory clarity that helps citizens and public agencies un-
derstand what is expected and appropriate (Suchman, 1995). Second,
legal instruments can be used strategically to actively promote infra-
structure legitimation and adoption, for example, opt-out regulations
prescribing usage of the digital post system (as seen in Denmark) or
offering specific incentives (e.g., charging a fee for postal delivery in
Estonia). While such instruments primarily reflect the exercise of legal
authority and power (Weber, 1978) and enforce compliance, they can
contribute to legitimation when they are accompanied by legal clarity,
transparency, and the generation of perceived public value (C1, C2). In
this sense, power executed by legal instruments may initiate or stabilize
legitimation processes. The structural dimension of legitimation relates to
how digital post systems are institutionally embedded and operation-
alized within public administration (Breaugh et al., 2023; Magnusson
et al., 2020). On the one hand, legitimation emerges from hierarchical
and governance arrangements insofar as they provide orientation and
clarity of roles; acceptance and taken-for-granted use then develop over
time through routinization and institutional embedding (Crusoe, Mag-
nusson, & Eklund, 2024). Further, integration in administrative struc-
tures and governance procedures signals appropriateness and makes
their use coherent, and eventually taken for granted (Suchman, 1995).
On the other hand, it also involves technical configurations such as
standardization efforts that foster consistency across institutions, inter-
governmental collaboration, and interoperability, which is especially
difficult in federated systems such as Germany (C11, C8). In sum,
structural legitimation emerges when digital post systems fit seamlessly
into existing institutional logics.

Together, these three dimensions show that legitimation is a dy-
namic, multi-level process shaped by both top-down and bottom-up
forces. Rather than denoting power, legitimation refers to the socially
constructed perception that practices and arrangements are appropriate
and meaningful. While our findings suggest that different dimensions of
legitimation may influence the generative mechanisms in distinct ways,
further empirical work is needed to unpack these dynamics in detail.

6.2. From expected to realized impact of digital post systems

Our findings illustrate that interviewees across all three countries
attribute beneficial transformative potential to digital post systems.
Many of these benefits reflect expected or perceived contributions rather
than quantitatively verified outcomes. This tension between attributed
benefits and empirically verifiable outcomes is not unique to our study
but echoes a broader concern in digital government research, where
political ambitions and technological promises prove overly optimistic
and might outpace measurable effects in practice (e.g., @stergaard
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Madsen & Christensen, 2019; Statsrevisorerne Folketinget, 2015; Berger
& Hertzum, 2014). Recognizing this gap is important, as it draws
attention to two critical questions: (1) what conditions are required for
the anticipated benefits to materialize, and (2) how the realization of the
benefits can be measured in practice.

First, our data highlights that realizing the anticipated benefits of
digital post systems depends on the extent to which the required
generative mechanisms are activated. Interview partners indicated
several aspects that might serve as drivers for the generative mecha-
nisms. Adoption may be driven by user-friendliness (C5) and convenient
access (Leikums, 2013), as well as by presenting the digital post system
as the default channel on public platforms (C17). Innovation can be
stimulated through user feedback (C4), cross-administrative working
groups (Klievink et al., 2016), or dedicated development budgets (C8).
Scaling can be supported by technical standards that enable interoper-
ability (Hietala et al., 2021) and by strong platform governance (C5),
both of which may also reinforce legitimation (C3) alongside political
sponsorship (Kiwi et al., 2025). Future research could focus on identi-
fying concrete drivers that activate these mechanisms as preconditions
to realize benefits.

Second, we see several opportunities for operationalizing the antic-
ipated benefits of the roles and assessing their realization. For the
digitization enabler role, time and cost savings (Tilson et al., 2010)
could be estimated by comparing process steps with and without the
digital post system and extrapolating these differences across cases
(C16). For instance, the Danish National Audit Office quantified cost
savings from Digital Post (Statsrevisorerne Folketinget, 2015). However,
they found that attributing effects to specific components of the system
remains challenging. For the process integrator role, citizen and
employee surveys (Venkatesh, Thong, & Xu, 2012), analyses of
media-break rates (C15), or assessments of process-variant complexity
can shed light on improvements in service quality and administrative
efficiency (Berger et al., 2016). Denmark, for example, regularly collects
and publishes performance indicators on usage volumes and user satis-
faction for its digital post system (Agency for Digital Government,
2025). For the ecosystem catalyst role, indicators such as Net Promoter
Score for both citizens and administrative employees (Luoma-aho,
Canel, & Hakola, 2021), the number of new services (C4), or the volume
of third-party integrations per year could serve as proxies for ecosystem
and innovation activity. Estonia, for instance, commissioned an external
evaluation of its digital post services and broader e-government infra-
structure to assess user satisfaction and system performance (KANTAR,
2020). Although collecting such data remains difficult in many public
sector contexts (due to, e.g., fragmented system landscapes, limited
access to log data, or restrictive data governance rules), combining
qualitative insights with quantitative assessments of realized effects
represents an important direction for future research.

6.3. Theoretical contributions

This study makes three main theoretical contributions. First, we
contribute to research on the digital transformation of public adminis-
tration by conceptualizing transformation as an infrastructural and
processual phenomenon. Drawing on a cross-country analysis of digital
post systems, we theorize three distinct infrastructural roles, digitization
enabler, process integrator, and ecosystem catalyst, that explain how
shared digital infrastructures contribute to transformation as they
mature over time. These roles imply different levels of maturity
(Janowski, 2015; Scholta, Mertens, Kowalkiewicz, & Becker, 2019) as
they build on one another in terms of technological and organizational
complexity, exhibiting an increasing ecosystem orientation as well as
transformative potential from role to role. Rather than treating digital
transformation as the outcome of individual digital initiatives, our
framework explains how digital transformation unfolds through the
evolving roles of shared digital infrastructures. Importantly, while the
concrete design and implementation of digital post systems vary across
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national contexts, the identified roles remain conceptually stable, sug-
gesting that they provide a transferable analytical lens for understanding
public sector transformation trajectories.

Second, by applying a digital infrastructure lens (Henfridsson &
Bygstad, 2013; Tilson et al., 2010), we contribute to interdisciplinary
research at the intersection of information systems and public admin-
istration by foregrounding the infrastructural foundations of digital
transformation in the public sector. While prior public administration
research often focuses on services, organizational change, or governance
arrangements (e.g., Eom & Lee, 2022; Janowski, 2015; Mergel et al.,
2019), our study conceptualizes digital post systems as evolving socio-
technical infrastructures whose transformative potential emerges
through process integration, actor connectivity, and ecosystem coordi-
nation. This perspective shifts analytical attention from discrete digital
initiatives to the long-term evolution of shared infrastructures, offering a
processual and infrastructural view of digital transformation.

Third, we extend digital infrastructure theory by introducing legiti-
mation as a public administration-specific generative mechanism that
shapes infrastructural evolution and digital transformation. While prior
research emphasizes adoption, innovation, and scaling as key drivers of
generativity (Henfridsson & Bygstad, 2013), our findings show that
these mechanisms are insufficient in the public sector without corre-
sponding forms of legitimation. We conceptualize legitimation along
political, legal, and structural dimensions, capturing the institutional
conditions under which digital infrastructures can assume and sustain
transformative roles. This perspective explains how legitimation enables
or constrains the generativity of digital infrastructures by shaping their
acceptance, stability, and capacity for integration across administrative
contexts. By tailoring established legitimacy concepts (e.g., Suchman,
1995) to the context of public digital infrastructures, we provide a
theoretically grounded account of why infrastructural transformation
unfolds differently in public administration than in other organizational
settings.

6.4. Practical implications

Our findings provide three main practical implications relevant both
for countries that have yet to implement digital post systems and for
digitally advanced administrations seeking to enhance or repurpose
their existing systems.

First, public administrations should broaden their understanding of
digital post systems. Rather than treating them merely as secure
communication channels, the three roles identified in our framework
allow practitioners to assess the strategic position of a digital post system
within their broader transformation agenda and digital ecosystem. This
perspective helps uncover untapped potential, clarify overlaps with
other digital infrastructure components, and identify areas for role
development.

Second, public administrations should adopt a long-term perspective
on digital post systems as evolving infrastructures. Such infrastructures
typically develop through multiple initiatives over time, making it
difficult to define a fully specified target state from the outset. Our
framework offers strategic orientation by helping decision-makers assess
where different roles are most needed within their administrative ar-
chitecture and which generative mechanisms (adoption, innovation,
scaling, and legitimation) must be activated or reinforced to achieve
those roles. Rather than fixing a comprehensive strategy upfront, ad-
ministrations should pursue a guiding vision for digital communication
that can be revisited as institutional conditions, technologies, and user
needs evolve.

Third, public administrations must carefully choose the trajectory
through which roles are pursued, Rather than following a strict hierar-
chy, roles may coexist, overlap, and evolve in parallel through succes-
sive projects and incremental changes. While some contexts may pursue
more ambitious trajectories, our findings suggest that gradual progres-
sion (starting from basic digitization and selectively expanding toward
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deeper ecosystem integration) often represents a more realistic and
manageable path. Policymakers should therefore balance long-term
ambition with short-term feasibility, ensuring that governance struc-
tures, legal clarity, and public trust are aligned with the intended
trajectory.

7. Limitations and future research

Our study is not without limitations, opening up avenues for future
research. First, research conducted in public administration contexts
faces inherent challenges related to generalizability (Bannister, 2007).
Institutional structures, administrative cultures, and political priorities
vary across countries and over time, which is why the identified roles
and generative mechanisms may differ when applied in other national or
administrative contexts. Longitudinal studies could provide valuable
insights into how roles unfold over time and how they are influenced by
shifting contextual factors. Second, while we provide an initial
conceptualization of roles and mechanisms that underpin the evolution
of digital post systems, the practical enactment of these mechanisms is
inherently complex. Our findings present a starting point, but further
research is needed to specify actions and strategies that facilitate tran-
sitions from one role to another. In addition, future studies could
quantitatively examine the importance of the mechanisms and their
influence on role fulfillment to validate the qualitative analysis. Future
studies could also develop decision models that help public adminis-
trations select the most appropriate role configuration. Third, our study
focuses primarily on the positive impacts of digital post systems,
although such systems may also carry negative side effects, e.g.,
improved reachability of administrative employees (Lgberg, 2021),
shifting responsibilities to citizens may disadvantage those with limited
digital literacy (Berger, 2014; Ostergaard Madsen et al., 2022), and ef-
ficiency gains for administrations and economic benefits are difficult to
measure (Statsrevisorerne Folketinget, 2015). Future research should
thus address how digital post systems can be designed and governed to
mitigate unintended consequences, exploit efficiency gains, and support
inclusion. Fourth, while this study deliberately conceptualizes legiti-
mation as analytically distinct from power, future research could
explicitly examine how power relations shape digital transformation
processes in public administration. Such studies could investigate how
political authority, resource asymmetries, and formal decision-making
power influence the design, implementation, and scaling of digital in-
frastructures such as digital post systems. Lastly, from a methodological
point of view, interviews offered rich empirical insights, but the inter-
pretive nature of qualitative coding introduces a degree of subjectivity.
Some of our interview partners were directly involved in the develop-
ment of the digital post systems and may therefore hold more favorable
views than other stakeholder groups, such as citizens or administrative
employees who simply use the infrastructure. Although we addressed
this through author workshops and triangulation, broader validation of
our framework through additional empirical studies might be beneficial.

8. Conclusion

This study examined how digital post systems contribute to the
digital transformation of public administration by acting as shared
digital infrastructures and shows that these systems can serve as a
powerful infrastructural lever. Yet their true value lies not in basic
digitization of communication alone, but in their integration into a
mature e-government ecosystem that supports seamless, user-centered
services and policy goals. We emphasize that role evolution should not
be pursued for its own sake, but grounded in a clear digital adminis-
tration vision that defines the strategic purpose of digital infrastructures.
When thoughtfully designed, digital post systems are expected to
enhance administrative efficiency, citizen satisfaction, and democratic
trust in the state's digital capabilities.
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Overview of knowledge underlying the initial conceptual framework (non-exhaustive).

Parts of initial
conceptual framework

Digital post systems contribute via...

...generative mechanisms...

... to the DT of the public administration.

Definition of digital post systems:

- Berger et al., 2016

- Jansen et al., 2016

- Tilson et al., 2010 (Characteristics of
digital infrastructures)

Key References

Importance of digital infrastructures for DT:

- Amard et al., 2024
- Henfridsson & Bygstad, 2013
- Tilson et al., 2010

- Amard et al., 2024 (Outcome of digital
infrastructures depends on design aspects)

- Henfridsson & Bygstad, 2013 (Generative
mechanisms adoption, innovation, scaling)

- Janssen, Chun, & Gil-Garcia, 2009 (Evolving na-
ture of digital infrastructures)

Importance of digital communication for public
administration and its digital transformation:

Stratton & Carter, 2023
Hietala et al., 2021

- Lgberg, 2021

- Pieterson & Ebbers, 2020

- Lindgren et al., 2019

Berger et al., 2016

(@stergaard Madsen et al., 2022

Appendix B. Details on case countries

During our research process, we explored the Danish, Estonian, and German digital post systems. We selected these countries for two reasons. First,
we wanted to consider different democratic government systems and state structures. Estonia and Denmark operate within relatively centralized
systems, for which faster national rollouts of digital solutions are usually possible. Germany, by contrast, is a federated system where digital initiatives
must be coordinated across different administrative levels (i.e., national, regional, local), making implementation more complex and politically
negotiated (Scholta et al., 2025). Table B1 provides a compact comparison of the three countries based on geographic and economic indicators.

Second, we wanted to cover a spectrum of different maturity stages in terms of the digital transformation of the respective countries. Estonia and
Denmark are widely recognized as global front-runners in digital government (United Nations, 2024). In contrast, Germany has lagged behind in
digital transformation, despite having the institutional capacity and resources to scale digital infrastructure (United Nations, 2024). Each country has
adopted a distinct model for their digital post system, which makes the comparative examination particularly interesting. Lastly, in all selected
countries, sufficient documentation, and access to policy experts or administrative practitioners were available, enabling a case study grounded in
empirical evidence.

Table B1
Statistics for the three case countries.
Denmark Estonia Germany
Political
Government system Unitary constitutional monarchy with a parliamentary Unitary parliamentary Federal parliamentary
democracy republic republic
EU member since 1973 2004 1957
Geography & Population
Total area 43,098 km* 45,339 km? 357,600 km*
Population size (2023) 5.9M 1.3 M 83.3 M

(continued on next page)
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Table B1 (continued)
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Denmark

Estonia

Germany

Population density (2022)

148 inhabitants per km?

32 inhabitants per km?

240 inhabitants per km?

Economy
GDP (2023) 407.1 bn. $ 41.3bn. $ 4525.7 bn. $
GDP per inhabitant (2023) 68,453.9 $ 30,133.3 $ 54,343.2 $
Digital Skills & Infrastructure
Individuals with at least basic digital skills (2025) 69.6% 62.6% 52.2%
Households with internet access (2025) 96.92% 92.89% 92.65%
Public services that are digitally available for citizens ~ 79.49% 96.12% 78.94%
(2025)
E-Government users (2025) 98.5% 94.4% 63.9%
Public sector employees 885,345 (2025) 133,744 (2021) 5.4 M (2024)
E-Government Development Index Rank (2024)* 1 2 12
Appendix C. Details on interviews
Table C1
Overview of interviewees, respective number and duration of interviews.
ID Role; Responsibility/Expertise Country # of interview, duration
Cl Managing Director at IT consultancy specializing in public administration digitalization Denmark 1) 60 min
9 .
C2 Software Engineer at IT consultancy specializing in public administration digitalization Denmark 33 gg 212
Cc3 Manager at IT consultancy specializing in public administration digitalization Denmark  Participated in 3)
C4 Deputy Director-General at Danish Agency for Digital Government Denmark g ig 23

Cc5 Digital Transformation Adviser at e-Estonia Briefing Center

Estonia 6) 60

Cc6 Product manager State Mailbox at Estonian Information System Authority Estonia 7) 50
Cc7 Partner at technology company specializing in digital government transformation Estonia 8) 30
9) 30 min
c8 Referent at State Ministry for Digital Affairs, responsible for local e-Government Germany  10) 90 min
11) 30 min
Cc9 Project Manager at State Ministry for Digital Affairs Germany  Participated in 10)
C10  Referent at State Ministry for Digital Affairs Germany  Participated in 11)
Cl1  Head of division at State Ministry for Digital Affairs Germany  12) 60 min
C12  Researcher and chair holder; E-Government in public administration Germany  13) 35 min
C13  Researcher and chair holder; Digital innovation systems in public and private contexts Australia  14) 45 min
Cl4  Researcher and chair holder; Digital economy and digital transformation strategies of governments Australia  15) 35 min
C15  Referent at Bavarian State Ministry of Housing and Building Germany  16) 60 min
17) 70 min
Cl6  Team leader Bavarian housing benefits authority Germany  18) 60 min
19) 30 min
Cl7  Team leader Bavarian housing benefits authority Germany  20) 60 min
cls Managing director of national association of local governments with advisory and coordination role in public administration Germany  21) 50 min

innovation

X 21 interviews, 1065 min

Appendix D. Details on dimensions of legitimation

Table D1

Overview of the three dimensions of legitimation.

Dimensions Political Legal Structural
.. . - Digital post systems must comply with, e.g., data
- Political actors publicly support the system. § p . Y . .p v » €8 .. .
. . . o protection, information security, and - Administrative structures, clear governance,
- Digital post system is part of strategic, political . . o
. L K documentation requirements. roles, and responsibilities support and
. programs and national digital strategies to .

Details - Legal instruments promote or enforce usage, enforce the use of the system.

Case Example

support public value.
- Resources, budgets, and priorities are
established.

Germany: The BundID inbox is increasingly
embedded in federal digital strategies and
modernization programs.

Underlyi bli
neer .yl.ng pL.l 1 - Suchman (1995), especially influence
administration legitimacy (pragmatic), consequential
literature g Y {prag ’ q

fostering legitimation processes.
- Clear legal foundations provide certainty for
administrations and citizens.
Denmark: Digital Post is anchored in law as legally
equivalent to physical mail, ensuring legal validity,
traceability, and compliance for official
communication.
- Suchman (1995), especially procedural
legitimacy (moral and cognitive)
- Kiwi et al. (2025)

14

- Technical standards enable consistent usage
and scaling.

Estonia: Nationwide technical standards,
enabled through X-Road, ensure
interoperability and scalable use of digital post
across institutions.

- Suchman (1995), especially structural
legitimacy (moral) and taken-for-granted
legitimacy (cognitive)

(continued on next page)
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Table D1 (continued)

Dimensions Political Legal Structural

legitimacy (moral), and comprehensibility
legitimacy (cognitive)
- Kiwi et al. (2025) - Crusoe et al. (2024)
- Hemesath and Tepe (2024) : g/[rit“tizhe(t‘:l;] (?Sjj\;) - Breaugh et al. (2023)
- Mettler et al. (2024) - el - Magnusson et al. (2020)
- Magnusson et al. (2020)
- Stier (2015)

Appendix E. Details on the digital post systems of Denmark, Estonia, and Germany
E.1. Digital Post Denmark

Introduced in 2007, the Digital Post is widely recognized as a cornerstone of Denmark's digital ecosystem, with its significance regularly evaluated
through official reports (C2). As a shared infrastructure, Denmark's digital post system is accessible to citizens, public administrations, and private
sector organizations. Citizens are automatically registered at the age of 15 with the option to opt out, whereas usage and registration is mandatory for
organizations (Agency for Digital Government, 2021). The system provides a unified entry point to public services as all public administrations at all
levels (national, regional, local) are integrated (C4). Access is primarily secured through the national eID (Agency for Digital Government, 2025). A
distinctive feature is the use of different view clients: government view clients (e.g., Borger.dk) display public administration communications, while
private view clients (e.g., e-Boks) allow users to access both public and private digital post (Agency for Digital Government, 2025). The Digital Post is
unbounded, as it enables access across platforms and devices. Due to its interoperability and interfaces, integrations of new solutions and further actors
are possible (C2). As such, the Digital Post enables two-way communication between citizens, private sector organizations, and public administrations.
System users can sort, search, filter, and label digital post while also accessing integrated services such as digital signatures, payments, appointment
booking, document release, and chat functions (C1). These features are enabled when the user is logged in to one of the view clients. Denmark's digital
post system is constantly evolving, adapting to user needs and current technological developments. For example, the Digital Post increasingly supports
proactive service delivery such as students automatically receiving information and application links for secondary school (C4). Further, it builds on
open-source technologies to ensure vendor independence and digital sovereignty (C4). To ensure data protection, the system employs end-to-end
encryption, safeguards against malware, and logs all actions for traceability and integrity (Agency for Digital Government, 2022).

E.2. National Mailbox Estonia

The National Mailbox was launched as part of the e-Estonia portal (Republic of Estonia Information System Authority, 2025) and plays a central role
in Estonia's data infrastructure to enable seamless data exchange and service integration (C6). As a shared and unbounded infrastructure, the National
Mailbox integrates citizens, public administrations, and selected private organizations with public purposes (e.g., energy provider, waste disposal
companies) (C6). Use is voluntary and the infrastructure achieves high adoption, supported by incentives and a culture of digital openness (C5,
e-Estonia, 2025). Every citizen receives a personal identification number at birth as basis of their official state email address (C5, Republic of Estonia
Information System Authority, 2025). The components of the National Mailbox are published open-source (C6, National Information System Au-
thority, 2025). The National Mailbox enables to filter, search, sort, and label messages as well as to forward them to a private email address (C6). It
further facilitates proactive service delivery. For certain life events (e.g., childbirth), citizens automatically receive messages with relevant infor-
mation and links to appropriate services (C6, e-Estonia, 2025). Communication is one-way (C5, C6). The National Mailbox is continuously evolving: By
the end of 2025, the system will be further developed to include direct service integration, such as an Al-based chatbot and payment options (C6,
Republic of Estonia Information System Authority, 2025). The National Mailbox relies on a decentralized data infrastructure to prevent data loss and
ensure full traceability of changes (C6, e-Estonia, 2025). Messages are encrypted, and access requires authentication (e.g., using ID card and reader, or
mobile ID) (C6, Republic of Estonia Information System Authority, 2025).

E.3. BundID Inbox Germany

Germany's federal structure has led to decentralized digital post systems (C8, IT Planning Council, 2024) due to data protection concerns, federal
fragmentation, and limited user focus (C8, C11, C12). Paper-based communication remains widespread (C12, C15, C18) despite growing political
attention (e.g., IT Planning Council, 2022). Within this fragmented environment, the BundID Inbox represents the closest approach to a central digital
post system, as it was designated in 2024 as the central citizen account (C11; Federal Ministry of the Interior, 2024). The BundID Inbox serves as a
shared infrastructure between citizens and public administration and is accessible via a web interface (Federal Ministry of the Interior and Community,
2025). Use is voluntary (opt-in), and authentication supports varying assurance levels, from username and password to national eID (Federal Ministry
of the Interior and Community, 2025). The system is unbounded and interoperable, allowing integration with administrative portals and services (C8).
Currently, it enables one-way communication from authorities to citizens (Federal Ministry of the Interior and Community, 2025), linked to specific
application cases via unique identifiers (C10). The BundID Inbox offers basic inbox functions such as search, labeling, and reading receipts but does not
yet include integrated services (C8). Nevertheless, it is also evolving: two-way communication and features such as status tracking are planned (Federal
Ministry for Digital Transformation and Government Modernization, 2025). All data is stored on German servers to ensure data protection (Federal
Ministry of the Interior, 2024).
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