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Abstract. The global digital government agenda emphasizes the importance of user-centered services to maximize Public
Value. While most research focuses on citizen-facing systems, this study addresses a critical gap by evaluating the usability
and institutional impact of internal platforms used by public servants. We present a comprehensive case study of SplitGov,
a federal system responsible for managing shared service contracts and cost allocation in the Brazilian government. Using
a triangulated methodology that combines heuristic evaluation, guided navigation, and semi-structured interviews with
platform managers, we identify recurring usability barriers related to accessibility, interface consistency, and clarity of
feedback. Beyond diagnosing interface-level frictions, the findings reveal how micro-level usability problems generated
organizational responses at the meso level and created opportunities for alignment with national digital government
policies at the macro level. This extended version incorporates new empirical material, particularly interviews with
managers, and advances the theoretical articulation between the Public Service Ecosystem (PSE) model, complexity
theory, and sociotechnical perspectives. The results show that usability evaluation can support adaptive governance
processes, supporting organizational learning and influencing institutional improvement processes. The study further
provides practical guidance to advance UX governance, refine feedback loops, and reinforce the reliability and legitimacy

of digital public systems, promoting public value creation.
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1 Introduction

The global agenda of digital government has established user-
centered public services as a strategic pillar for the modern-
ization of public administration [OECD, 2024]. Both interna-
tional guidelines and national policies, such as the Brazilian
National Digital Government Strategy [Brasil, 2024b], empha-
size that digital public services must be accessible, efficient,
and aligned with Public Value. In this scenario, Usability and
User Experience (UX) transcend their technical origins and
are increasingly recognized as key governance tools. They
help ensure that state-operated digital systems remain func-
tional, legitimate, effective, and responsive to the real needs
of their users [Lindgren and van Veenstra, 2018].

However, the existing literature in Human-Computer In-
teraction (HCI) applied to Digital Government has largely con-
centrated on citizen-facing systems (Government-to-Citizen,
G2C) [Savveli et al., 2025; Wirtz and Birkmeyer, 2015]. This
focus has left a notable research gap concerning the usability
and organizational impact of complex internal management
systems (Government-to-Government, G2G). These G2G plat-
forms form the core digital infrastructure for critical govern-
ment processes. Low usability in this domain directly compro-
mises operational efficiency, increases administrative costs,
and indirectly degrades the quality of final services delivered
to the public [Pereira et al., 2024].

This study seeks to address both a theoretical and practi-
cal gap by examining the SplitGov platform, a complex federal
system employed by the Ministry of Management and Inno-
vation in Public Services (MGI) for managing shared service
agreements and cost distribution among public institutions in
Brazil. Focusing on how localized usability insights can drive
strategic change in public administration, this study addresses
the following research question: How does usability evalu-
ation foster institutional change and Public Value in G2G
digital services?

Our analysis is grounded in the Public Service Ecosys-
tem (PSE) model proposed by [Osborne et al., 2022], which
provides a comprehensive framework for understanding value
creation across four interrelated levels: submicro (individual
experience), micro (interaction with technology), meso (or-
ganizational structures), and macro (policy and governance).
This model is essential for our study, as it enables us to trace
how usability issues identified at the micro level can trig-
ger organizational responses at the meso level and support
strategic alignment with Public Value goals at the macro level.
By adopting this multi-level perspective, we move beyond
interface-level analysis and reveal the systemic effects of us-
ability on institutional learning and adaptation.

The objectives of this study are threefold. First, to
present a rigorous usability evaluation of the SplirGov plat-
form using complementary methods. Second, to analyze how
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the identified user experience issues relate to Public Value
creation within the PSE model. Third, to examine the institu-
tional effects of the evaluation, including the incorporation
of UX principles into development practices and organiza-
tional learning. The empirical findings demonstrate that the
usability evaluation yielded specific interface improvements
while also contributing to broader cultural and institutional
changes. This shift strengthened the organization’s capacity
to deliver more reliable and legitimate digital services by en-
suring the technical team’s appropriation of UX principles,
thus effectively consolidating and magnifying the creation of
Public Value across the entire service ecosystem.

This work represents a significantly extended version of
our previous study [Figueiredo et al., 2025], evolving from
an initial usability diagnosis to a comprehensive, multi-level
analysis of institutional transformation. A key advancement
lies in the expansion of the methodological scope, particu-
larly through the inclusion of interviews with platform man-
agers. This addition clarified how usability findings influ-
enced decision-making and system improvement processes.
The study also offers empirical validation of the Public Service
Ecosystem (PSE) model as a multi-scale analytical framework
for Government-to-Government (G2G) systems, illustrating
how micro-level UX insights can prompt meso-level organi-
zational changes and macro-level policy alignment.

Moreover, this extended version introduces the concept
of Adaptive Patterns, which synthesize recurring mechanisms
through which the digital ecosystem responds to usability
feedback, including friction feedback, distributed workaround,
reflexive iteration, and policy translation. It also advances a
theoretical articulation between the PSE framework and com-
plexity theory, positioning usability as a dynamic driver of
institutional adaptation and systemic learning. Finally, the pa-
per presents a set of practical, multi-level recommendations to
improve adaptability, resilience, and Public Value co-creation
in internal government platforms. Together, these contribu-
tions expand the theoretical, methodological, and practical
relevance of the study and offer a replicable framework for
analyzing complex sociotechnical systems in the public sector.

This paper is structured as follows: Section 2 presents the
theoretical background, discussing the principles of usability
and Public Value creation and introducing the reinterpretation
of the Public Service Ecosystem model as a complex adaptive
system. Section 3 describes the methodological approach of
this work. Section 4 presents the main findings and discusses
how interaction patterns and usability issues reveal systemic
interdependencies within digital public service ecosystems.
Section 5 summarizes the key insights and proposes practical
recommendations aimed at fostering adaptive and resilient
design practices in digital government. Section 6 discusses
methodological limitations, and Section 7 concludes by sum-
marizing the study’s contributions and suggesting future re-
search directions.

2 Theoretical Framework

Digital transformation in the public sector requires the mod-
ernization of technological infrastructures together with a
deeper understanding of the human, organizational, and in-
stitutional dynamics that shape digital service ecosystems.

Figueiredo et al., 2026

In this sense, Human—Computer Interaction (HCI) and User
Experience (UX) research provide analytical lenses to explore
how usability, inclusion, and co-creation practices contribute
to the generation of public value [Mergel ef al., 2019; Vial,
2019; Osborne et al., 2022].

Building upon the foundations of our previous study
[Figueiredo et al., 2025], this section expands the theoretical
discussion by connecting the Public Service Ecosystem (PSE)
model with complexity theory and systems thinking, posi-
tioning usability as an emergent property of sociotechnical
interactions rather than a static design attribute.

24 Institutional Advances in Brazil

International and national initiatives have progressively rec-
ognized the centrality of user experience in public digital
transformation. The OECD’s Digital Government Index
highlights that mature digital governments integrate acces-
sibility, responsiveness, and continuous learning based on
user feedback [OECD, 2024, 2023]. In Brazil, this orien-
tation has gained strength through successive decrees and
national strategies, including the Digital Governance Policy
(Decree No. 8,638/2016), the Digital Citizenship Platform
(Decree No. 8,936/2016), the Digital Government Strategy
2020-2022 (Decree No. 10,332/2020), and the Federal Digital
Government Strategy 2024-2027 (Decree No. 12,198/2024).
Together, these instruments institutionalize UX and usabil-
ity as fundamental principles of public management [Brasil,
2016a,b, 2020, 2024b,a].

The Secretariat for Digital Government (SGD) has
played a pivotal role in this process by promoting the in-
tegration of UX practices into the design, evaluation, and
management of public digital services. The concept of “cit-
izen centrality” has evolved from a normative aspiration to
a mandatory design requirement, linking usability to acces-
sibility, plain language, and personalization. These initia-
tives, together with the National Digital Government Strategy
(2024-2027), represent a paradigm shift in the State’s relation-
ship with citizens: digital transformation is now understood
as a process of co-producing meaningful and inclusive expe-
riences that generate public value through interaction.

Table 1 summarizes the main government documents
and strategies that have consolidated UX as a structuring
dimension of digital governance in Brazil, illustrating the
institutional maturity that underpins the ecosystemic approach
adopted in this study.

2.2 Related Work on UX and Digital Public
Services

User experience (UX) has become a fundamental pillar for
the digital transformation of governments worldwide. Na-
tional research has highlighted the importance of usability
for the effectiveness of digital public services. For example,
the work of [Pereira et al., 2021] presents an evaluation of
the usability of transparency portals of federal universities
in Northeast Brazil, identifying that although some portals
partially meet quality and usability criteria, access to informa-
tion remains limited, indicating the need for improvements in
the organization and presentation of online content.

The OECD emphasizes practices such as user segmenta-
tion, universal design, and co-design as essential for promot-
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Table 1. Government Milestones of Citizen-Centered Digital Transformation

Figueiredo et al., 2026

Year Strategy or Document  Contribution to the User Experience in the Public Sector Reference

2016 Digital Governance Pol- Establishes initial guidelines for digitalization with a citizen [Brasil, 2016a]
icy focus, promoting governance and interoperability.

2018 E-Digital — Brazilian Reinforces digital inclusion and equity, focusing on access, [Brasil, 2018]
Strategy for Digital connectivity, and population training.
Transformation

2020-2022 Digital Government Strat- Introduces the principle of citizen centrality, institutionalizes  [Brasil, 2020]
egy (EGD) UX metrics, and expands the gov.br ecosystem.

2024-2027 Federal Digital Govern- Consolidates UX as a strategic requirement, emphasizing ac- [Brasil, 2024b]
ment Strategy (EFGD) cessibility, plain language, and service personalization.

2024-2027 National Digital Govern- Expands the digital transformation agenda across government  [Brasil, 2024a]

ment Strategy (ENGD)

levels, reinforcing UX principles such as inclusion, accessibil-
ity, and co-design.

ing the generation of people-centered public value [OECD,
2023]. In the Brazilian context, these guidelines have been
progressively institutionalized through a series of normative
and strategic frameworks that reinforce the centrality of citi-
zens in the design and evaluation of digital public services.

Furthermore, reinforcing citizen centrality implies rec-
ognizing user experience as situated, relational, and often
unequal, requiring approaches sensitive to the diversity of
social, cultural, and institutional contexts across the coun-
try [Figueiredo et al., 2024a]. This shift broadens the scope
of Human—Computer Interaction (HCI) in the public sector,
positioning it as an ally in institutional transformation. The
acknowledgement of citizen diversity and the need for con-
textual adaptation is emphasized in initiatives such as the
Public Sector Diversity Guide [Viana et al., 2024], which
reinforces the importance of inclusive solutions responsive
to socioterritorial differences in the design of digital services.
This perspective also supports the redesign of public services
through a Service Design approach, placing the user at the
center of development [Figueiredo et al., 2024b].

Recent studies have also connected service design, agile
digital transformation, and public value creation in the public
sector, emphasizing iterative learning, stakeholder participa-
tion, and responsiveness to changing user needs [Choi and
Cucciniello, 2026; Mergel et al., 2020]. From a sociotechni-
cal perspective, these approaches reinforce that digital sys-
tems cannot be evaluated only as technical artifacts, since
their effectiveness depends on the interaction between peo-
ple, organizational routines, work practices, and institutional
contexts [Baxter and Sommerville, 2011].

Although these studies have advanced the understanding
of usability, co-design, and digital transformation in pub-
lic services, important gaps remain regarding how usability
phenomena propagate across organizational and institutional
structures in complex public service ecosystems. Existing re-
search has predominantly focused on citizen-facing services
and interface-level interaction quality, with comparatively
limited attention to Government-to-Government (G2G) sys-
tems and their organizational implications. Furthermore, few
studies explicitly connect usability evaluation to ecosystemic
perspectives capable of explaining how interaction issues in-
fluence institutional learning, adaptive governance, and public
value creation across multiple levels. This study addresses

these gaps by analyzing usability through the lens of the Pub-
lic Service Ecosystem (PSE) model and complexity theory,
positioning usability as a systemic and adaptive phenomenon
that extends beyond interface-level attributes.

2.3 Complexity and Adaptation in Public
Service Ecosystems

This work expands the PSE model through the lens of com-
plexity theory and adaptive systems thinking. Public service
ecosystems can be understood as interconnected sociotech-
nical systems, composed of multiple agents, such as users,
designers, managers, and policymakers, whose interactions
produce emergent patterns of value creation. Such systems
are characterized by non-linearity, feedback loops, and self-
organization, continuously reshaping the relationships among
usability, institutional learning, and public value.

From this perspective, usability ceases to be a static at-
tribute assessed through isolated metrics and becomes an
emergent phenomenon resulting from dynamic interactions.
Each iteration of design, evaluation, and feedback reorganizes
the ecosystem, generating new patterns of coordination and
understanding. This interpretation aligns with the emerg-
ing field of Ecosystemic HCI, which regards sociotechnical
systems as evolving, interdependent networks rather than as
discrete artifacts.

Table 2 synthesizes this conceptual transition, contrast-
ing the linear logic of traditional service design with the adap-
tive, relational dynamics of ecosystemic public services. This
ecosystemic perspective introduces three theoretical implica-
tions. First, usability can be reframed as a form of dynamic
equilibrium within complex institutional environments, where
improvements in one area produce cascading effects across
the ecosystem. Second, learning and reflexivity emerge as
essential conditions for sustaining innovation in digital gov-
ernment. Third, participatory practices such as co-design and
iterative evaluation act as adaptive mechanisms that maintain
systemic balance amid environmental and policy change.

In sum, by incorporating principles of complexity and
adaptation into the PSE model, usability evaluation transcends
its traditional diagnostic role and becomes a mechanism for
institutional learning and organizational adaptation, fostering
the continuous evolution of digital public services toward
more responsive, inclusive, and legitimate governance.
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Table 2. Comparative Perspective: From Linear Service Models to Complex Adaptive Ecosystems

Analytical Di-

mension

Traditional View of Digital Services

Ecosystemic and Adaptive View

Nature of System  Static and hierarchical, defined by pre-
established processes and control struc-
tures.

Efficiency and compliance with proce-

dural norms.

Source of Value

Role of Users Passive recipients or evaluators of ser-
vice quality.

Usability Ap- Evaluated through isolated metrics of

proach interface performance.

Design Logic Focused on standardization and control.

Dynamic and adaptive, composed of interdependent agents
and evolving relationships.

Emergent value generated through continuous interaction,
learning, and feedback.

Active co-creators who influence system adaptation through
participation and feedback.

Emergent property reflecting systemic equilibrium across hu-
man, technological, and institutional levels.

Focused on flexibility, iteration, and contextual responsive-
ness.

3 Materials and Methods

The methodological design of this study follows an iterative
multi-method qualitative approach, combining primarily qual-
itative techniques complemented by descriptive quantitative
indicators commonly used in usability research with an inter-
pretive analysis grounded in the Public Service Ecosystem
(PSE) model. The goal was to capture not only the interface-
level interaction patterns but also the organizational and sys-
temic implications of usability phenomena within the context
of digital public services. The methodological strategy thus
operates across multiple levels of observation (submicro, mi-
cro, meso, and macro) reflecting the adaptive and relational
character of the system under study.

34 Case Context: The SplitGov Platform

The empirical setting of this research is the SplitGov platform,
developed by the Ministry of Management and Innovation in
Public Services (MGI) to support the coordination and moni-
toring of shared service agreements across federal institutions.
Conceived as an instrument for transparency and collabora-
tive management, SplitGov integrates information on service
demand, delivery, and performance, offering both managerial
dashboards and user interfaces for operational teams.

The SplitGov platform was selected as a case study due
to its hybrid nature, simultaneously technological and orga-
nizational, and its potential to illustrate how usability issues
can reflect deeper systemic dynamics. Its evaluation thus
served as an opportunity to explore how micro-level interac-
tion experiences relate to meso-level governance practices
and macro-level policy objectives.

Figure 1 presents a representative view of the SplitGov
platform interface used during the evaluation sessions. The
figure illustrates the organizational structure of the system and
the interaction environment analyzed throughout the usability
evaluation procedures.

3.2 Methodological Strategy

The usability evaluation of the SplitGov system was conducted
using a methodological triangulation approach, as illustrated
in Figure 2. Each of these techniques contributes distinct
perspectives on the user experience, enabling a more robust
and comprehensive analysis:

1. Guided navigation with experienced users: sessions

o splitgov

Sistema de Gestao de Contratos, Orgamento e Financas

o to e Fi

Acesso:

& Entrar com gov.br

Bem-vindo ao SpiitGov, CNIIIINNGNGN

Meus Contratos

- o s e

Itens do contrato.

Figure 1. Representative interface of the SplitGov platform used during the
usability evaluation sessions, highlighting some of the interface improvement
opportunities identified throughout the study.

were conducted with nine participants associated with
the SplitGov ecosystem, including experienced and first-
time users with different organizational roles and in-
teraction profiles. The sessions took place in real us-
age contexts and were monitored by UX analysts who
recorded user interactions, obstacles encountered, and
spontaneous strategies adopted.

Participants were asked to execute predefined operational
tasks while researchers observed navigation behavior,
interaction difficulties, task completion patterns, and
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Guided Navigation
Observation of users
in real context

Manager Interviews
Organizational and
governance perspectives

Results
Integrated usability

analysis

Heuristic Evaluation
Expert evaluation
based on Nielsen's

principles

User Testing
Think aloud and
direct observation

Figure 2. Multi-method evaluation strategy adopted for the SplitGov assessment.

verbalized perceptions during workflow execution.

The guided navigation sessions were informed by
adapted Contextual Inquiry principles [Beyer and
Holtzblatt, 1995], combining task observation, inter-
action monitoring, and contextual questioning during
workflow execution. Most participants were experienced
SplitGov users familiar with organizational workflows.
However, three first-time users were intentionally in-
cluded to capture onboarding difficulties, learnability
issues, and differences in interaction behavior between
experienced and novice users.

2. Usability testing with direct observation and think
aloud: five public servants participated, selected for con-
venience. During the sessions, users performed typical
tasks in the system while verbalizing their actions, ques-
tions, and perceptions following a think-aloud protocol
[Nielsen, 1994]. Other civil servants and researchers
observed the sessions, enabling triangulation of observa-
tions and collaborative interpretation of usability issues.

3. Expert heuristic evaluation: three evaluators with prior
experience in Human-Computer Interaction and usability
evaluation of digital systems applied Nielsen’s usability
heuristics. The evaluators explored the system function-
alities through representative operational workflows, ex-
amining navigation structures, terminology consistency,
visibility of system status, interaction feedback, accessi-

bility aspects, and error prevention mechanisms based on
Nielsen’s heuristics. The heuristic evaluation combined
free exploration and task-oriented interaction with the
platform, allowing the evaluators to identify usability
issues associated with both general interface consistency
and specific operational workflows. The heuristics were
applied across all platform functionalities, supported by
functional documentation provided by MGI.

In addition to the usability-oriented procedures, semi-
structured interviews with managers were conducted after
the evaluation activities to investigate how usability findings
were interpreted and incorporated into organizational rou-
tines and system improvement processes. The interviews with
platform managers focused on organizational routines and
decision-making processes associated with system use, high-
lighting how usability feedback is (or is not) incorporated into
continuous improvement cycles.

A summary of participant characteristics is presented
in Table 3, including institutional contexts, experience with
SplitGov, and roles in the federal administration. Tables 4,
5, and 6 present the profiles and roles associated with each
evaluation technique. This information helps contextualize
the usability patterns identified during the evaluation.

Each technique was analyzed separately and then in-
tegrated through a cross-level synthesis guided by the PSE
dimensions. To clarify this integration alignment, Table 7
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Table 3. Profile of Participants in the Guided Navigation Sessions

ID Position Experience with  Role or Function
SplitGov
P1 Coordinator Frequent user Oversees stakeholder relationships and coordinates shared techno-
logical services; key decision-maker for cross-department interac-
tions.
P2 Coordinator Occasional user Leads initiatives to improve employee digital experience; focuses
on usability, engagement, and workflow optimization.
P3 Coordinator Frequent user Drives innovation strategies and planning processes; evaluates tech-
nological adoption and alignment with budget priorities.
P4 Software Engineering First-time user Represents the novice user perspective, supporting usability tests,
Student — UnB onboarding evaluation, and clarity of information architecture.
P5 Coordinator First-time user Monitors IT and operational contracts; evaluates adherence to regu-
lations, performance indicators, and audit requirements.
P6 Senior Technical Advi- Frequent user Provides technical assessments, supports process improvements,
sor and ensures alignment of workflows with system capabilities.
P7 Project management / Occasional user Provides technical assessments, supports process improvements,
requirements analyst and ensures alignment of workflows with system capabilities.
P8 Coordinator of IT Con- Occasional user Ensures compliance in IT contracting processes; evaluates legal,

tract Compliance and
Analysis

P9 IT Contract Compli-
ance and Analysis Sup-
port

First-time user

technical, and operational conformity within the platform.

Ensures compliance in IT contracting processes; evaluates legal,
technical, and operational conformity within the platform.

Table 4. Profile of Participants in the Usability Testing Sessions

Participant Experience with SplitGov
Ul Frequent user

U2 Occasional user

U3 First-time user

U4 Frequent user

Us Occasional user

Table 5. Profile of Heuristic Evaluation Inspectors

Inspector Background Area

H1 Human-Computer Interaction
H2 UX and Service Design

H3 Software Engineering

presents the correspondence between PSE levels, evaluation
techniques, and observed outcomes. This new framework
connects methodological layers with systemic interpretation,
extending the analytical contribution of the original study
[Figueiredo et al., 2025]. This integration allowed the iden-
tification of systemic interdependencies that would remain
invisible in a single-method approach.

Throughout the evaluation process, the study employed
supporting research artifacts, including informed consent pro-
cedures, observation records produced during usability ses-
sions, heuristic evaluation protocols, interview support scripts,
and researcher field notes used during data collection and anal-
ysis.

3.3 Data Analysis

Data analysis combined descriptive and interpretive proce-
dures. First, all qualitative material (transcripts, field notes,
and researcher memos) was coded using open and axial coding
to identify patterns of interaction and perception. Quantitative
data from the heuristic evaluation (frequency and severity of

Table 6. Profile of Interviewed Managers

Manager Relationship to SplitGov

M1 Platform management activities
M2 Technical and operational activities
M3 Digital transformation activities

violations) were used to corroborate and contextualize quali-
tative findings.

The integration of these datasets followed an abductive
reasoning strategy, iterating between empirical evidence and
theoretical constructs of the PSE model and complexity theory.
Through this process, usability issues were not treated as
isolated defects but as expressions of adaptation challenges
within the ecosystem.

The triangulation of methods followed a systemic logic
designed to uncover how the different PSE levels adapt to
one another. Usability barriers identified in the heuristic
evaluation (micro level) often reflected organizational bottle-
necks in the incorporation of user feedback (meso level) or
revealed policy misalignments that influenced design priori-
ties (macro level). Conversely, positive usability results, such
as faster task completion and fewer errors, tended to be linked
to institutional practices that supported iterative learning and
collaboration across departments.

This integrative interpretation made it possible to iden-
tify emerging patterns in which usability functions simulta-
neously as an indicator and a driver of adaptation. Instead
of treating the findings as static observations, the analysis
sought to understand how each level of the ecosystem re-
sponds, compensates, and evolves in the face of user expe-
rience challenges. This dynamic perspective sets the stage
for the next section, which examines how usability-driven
feedback loops strengthen the resilience and learning capacity
of digital public services.
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Table 7. Analytical Correspondence Between PSE Levels and Evaluation Techniques

PSE Level Evaluation Technique Analytical Focus and Example of Insights

Submicro Guided navigation with end Individual perceptions, mental models, interaction perceptions and cognitive

users reactions during task execution.

Micro Heuristic evaluation Interaction-level patterns, feedback timing, visibility of system status, and task
efficiency; e.g., delays in response or absence of error prevention cues.

Meso Manager interviews Organizational routines, communication flows, and the role of UX feedback
in managerial decision-making; e.g., how error reports circulate and influence
design iterations.

Macro Cross-level synthesis Institutional norms, governance structures, and strategic orientation of digital

transformation policies; e.g., alignment of usability metrics with the Federal
Digital Government Strategy.

Together, these complementary techniques enabled a
multi-level interpretation of usability phenomena, connecting
individual interaction experiences to organizational routines
and broader governance structures.

4 Results and Discussion

The integration of findings across the evaluation procedures
revealed a set of interdependent usability phenomena that
operate simultaneously at different levels of the Public Service
Ecosystem (PSE). Consistent with the theoretical perspective
of complex adaptive systems, these phenomena do not occur
in isolation: each local improvement or deficiency propagates
through feedback loops that influence broader organizational
routines and institutional decisions. This section discusses the
most salient patterns identified in the analysis, emphasizing
how usability acts as both a diagnostic lens and a driver of
systemic adaptation within digital public services.

41 Micro-Level Patterns

The heuristic evaluation identified 32 usability issues grouped
into 9 violated heuristics. The most frequent problems related
to the lack of visibility of system status, inconsistency of
terminology, and inadequate feedback after task completion.
Although these findings echo traditional usability concerns,
their recurrence in high-complexity workflows reveals deeper
systemic causes.

This finding differs from traditional usability studies fo-
cused primarily on citizen-facing services, where interaction
problems are often analyzed mainly in terms of efficiency,
accessibility, and user satisfaction. In the SplitGov case, us-
ability issues also revealed dependencies between interface
design, organizational routines, and institutional coordination.

Guided navigation sessions corroborated these observa-
tions, showing that users often needed to rely on tacit organi-
zational knowledge to interpret interface messages or navigate
between modules. In other words, the system presupposed
an internalized understanding of bureaucratic procedures that
new users did not possess. This mismatch between interface
logic and cognitive models generated frustration, hesitancy,
and occasional task abandonment, phenomena typical of cog-
nitive overload in multi-actor systems.

To provide additional clarity to the micro-level find-
ings, this subsection incorporates concrete examples from the
guided navigation sessions. Participants frequently reported
uncertainty when navigating between modules or interpreting

system messages. One participant stated:

“I often need to guess which option will take me to the infor-

mation I need because the labels are not clear.”
These observations illustrate how the absence of clear

status indicators and inconsistent terminology contributes
to cognitive overload, especially for first-time or occasional
users.

The heuristic evaluation corroborated these difficulties.
For example, the lack of confirmation messages after com-
pleting certain actions led to repeated submissions by users
attempting to verify whether the system had registered their
input. During the sessions, one user commented:

“I clicked save twice because nothing happened the first time.
Then I realized the page had updated without showing any
confirmation.”

This pattern reflects a critical gap in the system’s feedback
mechanisms and demonstrates how local interaction issues
can accumulate into larger operational inefficiencies.

4.2 Meso-Level Patterns

At the meso level, interviews with managers revealed that
usability problems are frequently mediated through informal
communication channels. Instead of systematic feedback cy-
cles, most corrections depend on interpersonal negotiation
between departments, generating time lags and inconsisten-
cies in system evolution.

To illustrate how usability issues evolve into organiza-
tional challenges, this subsection incorporates specific exam-
ples from the interviews with platform managers. Several
managers reported that interface problems often generate ad-
ditional coordination tasks among teams. One interviewee
explained:

“When users cannot identify where a task ends or begins,
they call our team directly, and we try to guide them step
by step. This creates extra demand that should not exist if
the system provided clearer feedback.”

These comments reveal how micro-level friction increases
the volume of informal support and redirects organizational
resources to compensate for deficiencies in the user interface.

The interviews also showed that different units respond
to usability issues in distinct ways. Some teams organize pe-
riodic review meetings where feedback from users is consoli-
dated and translated into improvement requests. One manager
stated:
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“We meet every month to look at what users struggled with
and decide which adjustments can be implemented in the
next development cycle.”

Other units, however, rely almost entirely on ad hoc com-
munication and do not maintain structured mechanisms for
feedback integration. This variation demonstrates that or-
ganizational learning occurs unevenly across the ecosystem
and explains why certain usability issues persist despite their
recurrence.

Together, these examples show that the system’s usability
is directly linked to organizational workload, communication
patterns, and the capacity to incorporate feedback. They also
reinforce the interpretation that digital platforms operate as
interconnected components of a broader institutional environ-
ment in which small interaction problems can escalate into
significant operational bottlenecks.

Nonetheless, several adaptive mechanisms were ob-
served. Teams that institutionalized periodic usability reviews,
often led by multidisciplinary groups, were able to convert
micro-level feedback into actionable improvements. These
practices demonstrate that organizational learning, even when
emergent, can re-stabilize the ecosystem by translating local
experiences into collective norms. This supports the interpre-
tation that usability evaluation functions as an organizational
feedback mechanism, enhancing reflexivity within the public
service structure.

This observation aligns with recent discussions on agile
digital transformation and adaptive governance in the public
sector, which emphasize the importance of iterative learning,
feedback incorporation, and cross-functional collaboration
for sustaining institutional adaptation [Choi and Cucciniello,
2026; Mergel et al., 2020].

4.3 Macro-Level Patterns

At the macro level, the analysis identified tensions between the
strategic goals of digital transformation and the operational re-
alities of system design. Policy documents such as the Federal
and National Digital Government Strategies emphasize citizen
centrality, yet performance indicators remain predominantly
procedural and quantitative. This misalignment constrains
the capacity of agencies to incorporate experiential data, such
as usability findings—into policy assessment.

However, the SplitGov case also revealed signs of adap-
tation. The Secretariat for Digital Government (SGD) has
begun integrating qualitative evidence from UX evaluations
into its monitoring framework, treating user satisfaction as a
proxy for institutional responsiveness. Such initiatives illus-
trate how usability insights can influence macro-level gover-
nance structures, reinforcing the idea that adaptation in digital
ecosystems occurs through nested cycles of feedback across
institutional boundaries.

4.4, Emergent Cross-Level Patterns

Synthesizing these observations across PSE levels revealed
four dominant adaptive patterns: friction feedback, distributed
workaround, reflexive iteration, and policy translation. Each
represents a recurring configuration through which the ecosys-
tem responds to usability stimuli. Table 8 summarizes these
patterns, linking empirical evidence to theoretical interpreta-
tion.
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These adaptive patterns indicate that usability is not
merely a set of interface attributes but a dynamic process
that mediates the relationship between individual action and
institutional change. When considered through the complexity
lens, usability evaluation emerges as a diagnostic of systemic
health, its anomalies revealing where coordination, learning,
or alignment fail within the ecosystem.

The cross-level analysis shows that usability operates
as a dynamic mechanism that influences learning, coordina-
tion, and adaptation within the public service ecosystem. The
findings indicate that interaction challenges identified at the
micro level do not remain localized. Instead, they generate
ripple effects that affect organizational routines and policy
interpretation. This observation aligns with research on dig-
ital transformation and public value, which highlights the
interdependence between technological design, institutional
capacity, and governance structures [Mergel et al., 2019; Vial,
2019].

The results also demonstrate that the ability of an institu-
tion to respond to usability issues is a more relevant indicator
of maturity than the presence or absence of interface prob-
lems. Some teams were able to convert user feedback into
concrete improvements, which suggests the existence of learn-
ing practices that support adaptation. Other teams relied on
informal workarounds, which indicates that unresolved fric-
tion at the interface level can create additional cognitive and
operational workload for users. This divergence highlights
the uneven development of organizational capabilities across
the ecosystem.

Another important insight is the role of feedback loops
in maintaining or disrupting system stability. When usability
findings are systematically incorporated into design decisions,
the ecosystem tends to evolve toward higher levels of co-
herence and predictability. When feedback is fragmented
or ignored, users compensate by modifying their own be-
havior, often at the cost of increased complexity or reduced
efficiency. This pattern supports the interpretation of pub-
lic service ecosystems as complex systems in which small
perturbations can produce broader structural effects.

From a sociotechnical perspective, these findings rein-
force that usability problems should not be interpreted as iso-
lated interface defects, but rather as manifestations of interde-
pendencies between technological structures, organizational
routines, and institutional contexts [Baxter and Sommerville,
2011].

Overall, the discussion reinforces the idea that usability
functions both as an evaluative dimension and as a mech-
anism that influences institutional adaptation. By linking
micro-level experience to meso-level routines and macro-level
policy environments, the study provides empirical support
for the integration of the PSE model with complexity the-
ory. This perspective contributes to a more comprehensive
understanding of how digital government systems evolve and
why continuous learning processes are essential for sustaining
public value creation.

5 Practical Recommendations

This section translates the theoretical and empirical findings
of the SplitGov usability evaluation into concrete, actionable
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Table 8. Emergent Adaptive Patterns in the SplitGov Ecosystem

Adaptive Pattern Empirical Manifestation Interpretive Meaning (PSE/Complexity Lens)
Friction Feedback Recurrent user errors and delays Micro-level disruptions operate as feedback signals that mobi-
trigger informal communication be- lize organizational adaptation and redesign.
tween teams.
Distributed Users develop alternative procedures  Illustrates self-organization: agents locally adjust behavior to
Workaround to compensate for interface limita- maintain system functioning despite structural rigidity.

tions.

Repeated usability reviews lead to
gradual interface improvement and
learning.

Aggregated UX data incorporated
into digital-strategy monitoring.

Reflexive Iteration

Policy Translation

Demonstrates adaptive cycles where experiential knowledge
stabilizes new norms and design conventions.

Represents top-down adaptation: policy frameworks evolve to
include experiential dimensions of public value.

recommendations for public sector practice. Moving beyond
isolated interface fixes, we propose a strategic, multi-level
framework for digital governance based on the Adaptive Pat-
terns observed in the public service ecosystem.

5.4 Interface-Level Adaptations Emerging
from UX Evaluation

Although this study emphasizes the ecosystemic and organiza-
tional implications of usability, the evaluation also generated
concrete interface-level redesign recommendations directly
derived from the usability testing sessions, guided navigation
activities, and heuristic evaluation.

The usability testing sessions revealed recurrent inter-
action breakdowns associated with unclear navigation flows,
inconsistent terminology, insufficient feedback mechanisms,
and inefficient search operations. These issues were partic-
ularly evident among first-time and occasional users, who
frequently relied on trial-and-error strategies or external sup-
port to complete operational tasks.

One of the most recurrent problems involved the absence
of explicit confirmation feedback after critical operations.
Several participants reported uncertainty regarding whether
actions had been successfully completed, often leading to
repeated submissions or duplicated interactions. To mitigate
this issue, the evaluation recommended the implementation of
immediate visual feedback mechanisms, including confirma-
tion messages, progress indicators, and clearer system-status
notifications.

The evaluation also identified substantial difficulties re-
lated to information retrieval. Users frequently reported chal-
lenges locating contracts, reports, and operational records due
to the absence of advanced filtering and unified search capa-
bilities. In response, the redesign recommendations included:

* implementation of advanced filtering options;
¢ unified cross-module search functionality;
 contextual autocomplete suggestions;

* personalized and persistent search views.

Another recurring issue concerned inconsistencies in ter-
minology and interaction patterns across modules. Different
labels were used to describe similar actions, increasing cogni-
tive load and reducing predictability during navigation. The
heuristic evaluation corroborated these findings and motivated
recommendations focused on terminology standardization,

interface consistency, and harmonization of interaction ele-
ments.

The usability sessions additionally revealed that some
participants depended on tacit organizational knowledge to
interpret system workflows and complete tasks. This finding
motivated recommendations for contextual help mechanisms,
including tooltips, onboarding guidance, and embedded in-
teraction support aimed at reducing onboarding friction and
improving learnability.

These interface-level adaptations reinforce the interpre-
tation that usability operates simultaneously as a local interac-
tion phenomenon and as a trigger for broader organizational
adaptation. In this sense, the redesign recommendations com-
plement the adaptive patterns discussed in the previous section
by illustrating how micro-level usability findings can initiate
reflexive iteration and institutional learning processes within
the broader Public Service Ecosystem.

5.2 Adaptive Mechanisms and Multi-Level

Recommendations
The results discussed in the previous section indicate that
usability in digital public services operates as an adaptive
mechanism through which the ecosystem learns and reorga-
nizes itself. Consequently, recommendations for improving
user experience should not be limited to interface adjustments;
they must also strengthen the institutional conditions that al-
low feedback to circulate and generate collective learning.
Building upon the patterns identified in the SplitGov evalua-
tion and the PSE model, this section presents a set of practical
recommendations aimed at enhancing adaptability, resilience,
and value co-creation in public digital services.

Table 9 consolidates these recommendations by linking
each to a specific level of the PSE model and clarifying its
expected adaptive function within the broader digital ecosys-
tem. Together, they underscore that improving usability in
public services is not merely a matter of optimizing interface
design but of enabling systemic learning that aligns human
experience, institutional processes, and policy frameworks.

Implementing these recommendations requires a cultural
shift toward reflexive design and governance practices. This
shift involves recognizing usability evaluation as an ongoing
process of sensemaking rather than as a discrete project phase.
In adaptive ecosystems, each usability insight contributes to
the co-evolution of technologies and institutions, ensuring that
public digital services remain inclusive, resilient, and capable



Beyond the Interface: Usability as an Engine for Value Creation in the Public Service Ecosystem

Figueiredo et al., 2026

Table 9. Recommendations for Adaptive and Resilient Digital Service Design

Ecosystem Level Recommendation

Intended Adaptive Effect

Submicro (User) Promote participatory testing and
longitudinal usability tracking to
capture evolving user expectations.
Implement modular interface com-
ponents and responsive feedback
mechanisms.

Establish permanent UX gover-
nance committees involving design-
ers, managers, and service operators.
Integrate usability indicators into
performance dashboards and project
evaluation routines.

Include UX and accessibility metrics
in national digital government moni-
toring frameworks.

Adopt adaptive documentation prac-
tices that capture design decisions
and lessons learned across iterations.

Micro (Interface)

Meso (Organization)

Meso (Processes)

Macro (Policy)

Cross-level
ing)

(Learn-

Enables continuous calibration of interface logic and vocabu-
lary to users’ cognitive models, reducing overload and alien-
ation.

Facilitates rapid adjustment and learning through local modi-
fications without disrupting system integrity.

Institutionalizes feedback loops and distributes accountability
for usability improvement.

Creates traceable connections between experience-level data
and managerial decision-making.

Encourages policy adaptation through experiential evidence,
reinforcing citizen-centric accountability.

Supports institutional memory and accelerates collective learn-
ing in future service development cycles.

of evolving alongside societal needs. These reflections set the
stage for the final section, which synthesizes the theoretical
and practical contributions of this study and outlines future
directions for research on ecosystemic approaches to digital
government.

5.3 Governance Implications for G2G
System Evolution
The findings of this study yield significant practical implica-
tions for public managers, development teams, and policymak-
ers involved in digital governance. Our analysis demonstrates
that usability evaluation, rather than being a superficial in-
terface review, can support governance improvements across
different levels of the Public Service Ecosystem (PSE). The
documented process from friction (usability defects), to learn-
ing (evaluation report) and reconfiguration (implementation),
introduces the practical notion of Adaptive Patterns for the
evolution of Government-to-Government (G2G) systems.
We offer the following recommendations, mapped to the
respective levels of impact within the PSE:

¢ Institutionalize Continuous UX Feedback (Meso
Level): Government agencies must transition from ad-
hoc testing to the formal integration of UX evaluation
cycles into their continuous development roadmaps. The
experience of the SSC team, which used the findings
to establish a development roadmap for 2026, exempli-
fies the necessity of treating public servant feedback as
crucial governance data, institutionalizing learning and
strengthening organizational capacity (Meso Level).

¢ Elevate UX Findings to Data Integrity Audits (Mi-
cro/Meso Link): The critical finding of value divergence
in SplitGov, which was revealed by usability testing but
required fixing the system’s API, underscores the link be-
tween user friction and data reliability. Managers should
use failures in user experience as diagnostic entry points
for potential backend integrity issues. Addressing these
issues transforms a usability correction into a fundamen-

tal step toward improving auditability and accountability.

« Establish a G2G Design Language (Micro Level): To
overcome interface inconsistencies, lack of system status
visibility, and complex task flows, agencies must invest
in developing a unified Design System tailored for G2G
environments. This system should incorporate clearer
navigation flows, consistent terminology, explicit feed-
back messages after task completion, and accessibility-
oriented interface standardization identified during the
usability evaluation sessions. This system must stan-
dardize navigation elements (e.g., breadcrumbs), clarify
technical terminology (tooltips), and ensure compliance
with accessibility standards, reducing training time and
cognitive load for federal employees.

¢ Policy Alignment Through Adaptability (Macro
Level): The demonstrated commitment to enhancing
system reliability and user experience ensures alignment
with national policies such as the National Digital Gov-
ernment Strategy (ENGD). Policymakers should recog-
nize that investing in internal system usability is a cost-
effective method for ensuring regulatory compliance and
reinforcing the long-term Public Value generated by the
digital government strategy.

By systematically adopting these Adaptive Patterns, public
organizations ensure their digital services evolve iteratively,
transforming daily user friction into strategic organizational
improvements and robust state efficiency.

6 Threats to Validity

Although this study followed a rigorous and triangulated
methodological design, several threats to validity must be
acknowledged. These limitations do not undermine the rele-
vance of the findings but indicate boundaries for their gener-
alization and guide opportunities for future research.

First, the qualitative nature of the study introduces in-
herent risks to internal validity. Guided navigation, heuristic
evaluation, and interviews may be influenced by the interac-
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tion between researchers and participants, especially because
the presence of observers can encourage users to alter their
behavior or verbalize concerns differently from their routine
practice. In addition, the researchers’ familiarity with the
platform and institutional environment may shape interpre-
tation during coding and synthesis. To mitigate these risks,
multiple researchers documented observations independently
and engaged in iterative discussions to reconcile divergent
interpretations.

A second threat concerns construct validity. The anal-
ysis relies on the PSE model as an interpretive framework
to connect micro-level usability issues to organizational and
policy dynamics. Although the model offers a robust concep-
tual structure, the process of mapping empirical phenomena
to theoretical constructs involves a degree of abstraction and
subjective judgment. This also applies to the adaptation of
Nielsen’s heuristics to the context of government systems,
which may influence how specific usability issues are catego-
rized or interpreted.

External validity is also limited. The findings are drawn
from a single case within the Brazilian federal administra-
tion. Although SplitGov is representative of complex G2G
platforms, the institutional culture, governance maturity, and
digital transformation strategies surrounding it may differ
from those in other agencies, states, or countries. The sam-
ple of nine participants, despite including diverse profiles, is
non-probabilistic and may not reflect the full range of user
experiences present across the federal ecosystem.

To mitigate these threats, the study employed method-
ological triangulation, independent note-taking, reflexive anal-
ysis, and documentation of analytic decisions. Still, future
research should expand the empirical basis through longitudi-
nal designs, comparative analysis with other platforms, and
the inclusion of quantitative indicators to complement the
interpretive findings.

7 Conclusion

The core objective of this article was to develop and vali-
date an in-depth interpretation of usability as an adaptive
and systemic phenomenon within the Public Service Ecosys-
tem (PSE). This research builds upon and significantly ex-
pands the theoretical and empirical foundations established
in [Figueiredo ef al., 2025]. The analysis moved beyond the
traditional view of usability as a static attribute of digital in-
terfaces, conceptualizing it instead as a dynamic process of
institutional learning and reconfiguration. To achieve this, the
study integrated heuristic evaluation, guided user navigation,
and interviews with platform managers. The results demon-
strated how micro-level interaction challenges, meso-level
organizational routines, and macro-level policy frameworks
interact and co-evolve, ultimately shaping the trajectory of
public digital service development.

The theoretical contribution of this study lies in the syn-
thesis between the PSE model and complexity theory, offering
a new lens through which to understand usability as a driver
of adaptation in sociotechnical ecosystems. This perspective
repositions usability from a diagnostic tool to a mechanism of
systemic feedback, enabling organizations to perceive, inter-
pret, and respond to changes in their operational and political
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environments. By introducing the notion of adaptive patterns,
the study contributes to a more nuanced understanding of how
digital government systems evolve through cycles of friction,
learning, and reconfiguration.

The practical contribution of this work consists of a set
of recommendations that align usability evaluation with insti-
tutional resilience. These recommendations emphasize the
creation of feedback-rich environments in which user expe-
rience data inform both design and policy decisions. When
implemented at scale, such practices can transform digital gov-
ernment initiatives into living systems capable of continuous
adaptation, balancing operational efficiency with inclusive
and user-oriented service design.

From a methodological standpoint, the integration of
qualitative and quantitative techniques under the PSE model
provides a replicable structure for studying multi-level inter-
actions in digital ecosystems. Future research may build upon
this foundation by incorporating computational models, net-
work analysis, or longitudinal evaluation methods to observe
how usability-driven adaptations propagate over time and
influence the sustainability of digital transformation policies.

In sum, this work reinforces that usability is not the end-
point of digital design but its important driver of continuous
improvement. By interpreting digital government as a com-
plex adaptive ecosystem, public institutions can move beyond
compliance-based evaluation toward a model of continuous
learning and co-evolution. This shift reinforces the role of
usability as a relevant organizational capability, one that im-
proves interaction quality, supports organizational learning
at the meso level, and contributes to alignment with national
digital policies at the macro level, thereby supporting the sus-
tainable creation of Public Value across the entire service
ecosystem.

Future investigations could build upon the contributions
of this study by addressing its methodological and contextual
constraints. First, longitudinal research would make it pos-
sible to observe how adaptive patterns evolve over time and
how usability-driven changes propagate across organizational
routines and policy cycles. Second, comparative studies in-
volving other federal platforms or state-level G2G systems
could strengthen external validity and reveal whether sim-
ilar ecosystemic dynamics emerge in different institutional
environments. Third, international comparative analyses, par-
ticularly in Global South contexts, could illuminate how so-
ciotechnical complexity, governance models, and digital ma-
turity influence the interplay between usability, institutional
learning, and public value creation. Finally, future work may
incorporate computational or network-based models to simu-
late cross-level feedback loops, providing additional analytical
depth to the ecosystemic interpretation adopted in this study.
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