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Abstract

Open Government Data (OGD) initiatives aim to
strengthen democratic structures through transparency
and participation. However, early research focused
heavily on benefits and supply, overlooking user needs
and stakeholder dynamics, resulting in still low OGD
usage. This study employs a systematic literature review
to propose an integrative OGD ecosystem, identifying
key influencing factors, interaction mechanisms, and
value generation potential. Findings highlight that
demand-side factors — personal, usage-related, and
environmental — are central to OGD usage, while
supply-side performance depends on resources,
organizational, and environmental factors. Datasets
form the baseline for usage, but social tools and features
can significantly contribute to a functioning ecosystem.
In addition to common benefit categories, our model
introduces risks as a relevant but often neglected
impact. Our holistic perspective reveals important
interdependencies and promotes an integrated
understanding of the OGD landscape.

Keywords: open government data, OGD, open
government, open data adoption, open data ecosystems

1. Introduction

In today's world, access to data plays a central role
in decision-making, research, and business models. In
public administration, Open Government Data (OGD)
has become an important concept over the last decade,
referring to the practice of making government data
available to the public in order to promote transparency,
accountability, and participatory democracy (Attard et
al., 2015). OGD concepts include publication in
machine-readable, non-proprietary formats, which
greatly facilitates further processing by third parties (F.
Wang et al., 2023). By publishing OGD, various
interested groups such as citizens, NGOs, researchers or
companies can gain insights, develop innovative
applications, and make informed decisions (Hossain et
al., 2021; Wilson & Cong, 2021). However, many
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authorities just publish OGD neglecting to ensure that
the data is actually used (Wilson & Cong, 2021). As a
result, the utilization of OGD remains poor and falls
short of expectations (Cho & Lee, 2022; Fan & Meng,
2023; Mutambik et al., 2023; F. Wang et al., 2023;
Zuiderwijk et al., 2016). Since the use of OGD is a basic
prerequisite for realizing its potential value, its
underutilization is a serious problem (Chen et al., 2023;
Mutambik et al., 2021; Wilson & Cong, 2021).
Previous research focused mainly on potential
benefits of OGD and data provision. Possible values and
benefits were analyzed (e.g., Boerner, 2024; Janssen et
al., 2012; Mutambik et al., 2021; Wilson & Cong, 2021),
resulting in the identification of potential political,
social, or economic benefits. However, there is little
evidence to date that these benefits are actually being
realized (Attard et al., 2015; Jetzek et al., 2019; Yang &
Wu, 2016). A second research strand analyzes the
supply side in detail to investigate which factors and
methods lead to effective data sharing processes by
public authorities (e.g., Hossain et al., 2021; Zuiderwijk
et al., 2014). However, research is heavily supply-
driven, and the user side is often ignored, which is
recognized and criticized by many researchers (Dawes
et al., 2016; Janssen et al., 2012; Susha et al., 2015).
The traditional division of supply and demand in
OGD research often results in one-sided analyses that
overlook interdependencies between users and
providers. In response, ecosystem-based approaches
have emerged to capture this complexity. Beyond the
OGD context, ecosystem research emphasizes that
value creation arises from dynamic interactions among
heterogeneous actors within interdependent networks,
rather than from linear supply-demand relations (Tan et
al., 2025). Yet, even in this broader literature, analyses
often remain focused on isolated aspects, overlooking
the full spectrum of interconnections among actors (Tan
et al., 2025). Building on initial ecosystem approaches
in the OGD domain (Danneels et al., 2017; Dawes et al.,
2016; Hein et al.,, 2023), we aim to develop a
generalized and integrative perspective for OGD to
better connect supply and demand, thereby providing a
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holistic view of value creation within OGD ecosystems.
To address this perspective, the research question for
this study is as follows:
What could an integrative model of an OGD
ecosystem look like that encompasses the
influencing factors, interaction mechanisms, and
the benefits generated from them?
To answer this research question, we conduct a scoping
review (Paré et al., 2015) to identify and analyze
influencing factors on both the supply and demand side
of OGD, mechanisms linking the two, and the benefits
generated. We also examine how these factors are
interrelated and how changes in individual components
influence others. Our contribution is twofold: First, we
offer a structured synthesis of the literature that reveals
key trends, gaps, and tensions in OGD research. Second,
we develop an integrative ecosystem that highlights the
connections between actors, factors, and required
features, and illustrates interdependencies across
different phases. We thereby answer the call for research
by Danneels et al. (2017) who encourage research in the
field of autopoietic platform types, “in which each actor
enriches the ecosystem through the platform’s use”
(2017, p. 376). Moreover, our results extend the actual
use of OGD to include the pre- and post-usage phases,
thereby identifying relevant enablers (pre-usage) and
highlighting benefits and risks (post-usage). Visualizing
these interdependencies facilitates strategic decision-
making and the identification of potential synergies,
supporting the development of OGD strategies by
simplifying complexity and offering actionable insights.
The remainder of the paper is organized as follows.
The second section presents key OGD definitions and
concepts. Next, we explain our methodological
approach and present the results of the synthesis.
Building on these, an integrative OGD ecosystem model
is introduced and is used to discuss the central findings
and their interrelations. Afterwards, theoretical and
practical implications are derived, and limitations as
well as future research directions are pointed out.

2. Background

2.1. OGD terms and concepts

OGD refers to data produced by government
agencies and made available to the public (Janssen et al.,
2012). This includes data from the areas of transport,
meteorology, public finance and budgeting, geography,
social affairs and law (Mutambik et al., 2023; Zhang, Bi,
et al., 2022). OGD can be considered a monopolistic
good due to the lack of alternatives, as it is collected and
provided by government agencies, with the government
acting as the sole provider (F. Wang et al., 2023).
However, by opening up the data, it can be processed

and interpreted by other actors, which opens up a wide
range of potential uses (Davies, 2010). OGD is
characterized by the following key features: data
completeness (Janssen et al., 2012; Zhenbin et al.,
2020), timely data provision (Fan & Zhao, 2017; Habib
et al., 2022), data provision in formats that are non-
proprietary and machine-readable (Fan & Zhao, 2017,
Habib et al., 2022), data licensing that is free and open
(Davies, 2010; Habib et al., 2022), and data provision in
a raw, unmodified form (Fan & Zhao, 2017). OGD is
the publicly accessible subset of public sector
information (PSI) (Janssen & Zuiderwijk, 2014).

2.2. OGD supply and demand side

Even though OGD is published independently of
any specific demand, studies often distinguish between
the supply and demand side (Bonina & Eaton, 2020;
Dawes et al., 2016; Lnénicka et al., 2021). The supply
side is characterized by government authorities with a
monopolistic supply of government data. Contrarily, the
structure of the demand side is diverse and includes
various target groups ranging from companies and
researchers to individual citizens (Simonofski et al.,
2022; F. Wang et al., 2023). Both sides are usually
linked via an OGD portal (Attard et al., 2015; El-
Kassem & Al-Kubaisi, 2023; Hein et al., 2023). OGD
initiatives are mostly supply-driven (Janssen et al.,
2012; Wilson & Cong, 2021). Thus, data is published by
government agencies because it is already available and
easy to share, rather than taking into account the
requirements of specific user groups and their potential
use cases (Susha et al., 2015). As a result, a large amount
of data is published, but the usage and respective impact
usually falls short of expectations (Danneels et al., 2017;
Dawes et al., 2016; Janssen et al., 2012).

2.3. Ecosystems in the context of OGD

The relationships between the actors and the value
creation mechanisms can be described as a network
(Danneelsetal., 2017; Jetzek et al., 2013b, 2013a, 2019)
and value is created primarily through network effects
by reusing and results from other actors across multiple
loops (Jetzek et al., 2019; Marjanovic & Cecez-
Kecmanovic, 2020). An efficient approach to consider
and investigate dynamic and constantly changing
interactions between actors are ecosystems (Cho & Lee,
2022; Hein et al., 2023; Janssen & Zuiderwijk, 2014;
Najafabadi & Cronemberger, 2023; Styrin et al., 2017).
Such an OGD ecosystem does not emerge on its own but
must be planned and implemented from the outset (Hein
et al., 2023). This includes, for example, the early
integration of all stakeholders to identify and implement
user requirements.
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3. Methodology

In this paper, we conducted a scoping review (Paré
et al., 2015) to capture the breadth of existing research
on OGD and to identify common understandings,
concepts, and research gaps in OGD value creation. To
build a transparent and reproducible literature base, we
used Scopus as the central publication database in
conjunction with Litbaskets for journal pre-selection.
The focus was on high-quality journals, complemented
by journals with a specific focus on government-related
topics. Using “open government data” as the central
search term in titles and abstracts, we initially identified
109 publications.

To ensure the relevance of the literature found, we
limited the inclusion to publications from 2009
onwards, in German or English, and with a substantive
focus on OGD factors, portals, usage, or values. The
year restriction was chosen because OGD gained
significant relevance following Barack Obama’s open
government initiative in 2009. We further excluded
studies that addressed OGD only marginally or focused
on technical implementations outside the scope of this
work. As shown in Figure 1, the selection process
reduced the initial set of 109 publications to a final
sample of 60 relevant papers after title, abstract, and
full-text screening, complemented by backward and
forward searches to address limitations of database,
journal, and keyword coverage.

Ini:il Sltzagrch Title Abstract Full Text Backward &
55 Journals Screening Screening Screening Forward Search
s ourtas, =104 n =87 n=52 n =60

Figure 1. Study selection.

The full-text analysis of the papers retained after
abstract screening was conducted using MAXQDA, a
software for qualitative data analysis. The coding
framework was guided by the concepts presented in
section 2 and the sub-dimensions of the research
question, namely the distinction between supply and
demand side, their connection through OGD platforms,
and the resulting impact of OGD. In a first step, we
applied open coding to extract relevant aspects directly
from the text, resulting in a large set of granular codes
such as awareness, skills, support, or pressure. In the
subsequent step, axial coding was used to aggregate and
relate these codes into broader categories, for example
grouping awareness and skills as personal factors, or
support and pressure as environmental factors. We
iteratively compared the coding structure with existing
systematic literature reviews and taxonomies on OGD
to ensure that no relevant dimensions were overlooked.
Based on this analysis, we developed a holistic
ecosystem perspective that integrates the identified
actors, factors, and their interconnections across
different phases of OGD usage (Figure 2).

4. Findings
4.1. Demand side

Research has been able to identify heterogeneous
user groups of OGD in existing OGD ecosystems
(Marjanovic & Cecez-Kecmanovic, 2020), including
companies, research organizations, NGOs, citizens,
journalists, and the public administration itself (Habib et
al., 2022; Reggi & Dawes, 2022; Susha et al., 2015; F.
Wang et al., 2023; Wilson & Cong, 2021). On the
demand side, users are assigned the roles of OGD user,
OGD intermediary, and OGD beneficiary (Reggi &
Dawes, 2022). While OGD users are seen as direct
users, OGD intermediaries act as mediator between data
providers and data users and prepare data, for instance.
Reusers can be categorized as either social (e.g., NGOs)
or professional (e.g., companies) and develop services,
while end users can use OGD indirectly through such
services (Abella et al., 2019). The OGD beneficiary role
includes groups that benefit indirectly from the
existence of OGD by using products and services based
on this data and can therefore be categorized as end
users (Abella et al., 2019; Reggi & Dawes, 2022).

Our results show that the intention to use OGD
varies considerably across user groups, with existing
research highlighting diverse demand-side aspects. We
synthesized these into three main categories — personal,
usage-related, and environmental factors — each
comprising sub-categories that provide a more detailed
perspective (Table 1).

4.2. Supply side

Governments play a key role in the OGD ecosystem as
a monopoly data provider (Attard et al., 2016; F. Wang
et al., 2023). They control data publication, format
decisions, and oversee implementation (Davies, 2010;
Dawes et al., 2016; Zhang, Bi, et al., 2022). Adopting
an ecosystem perspective expands their responsibilities
to include developing feedback mechanisms, shaping
the environment, building data infrastructures, and
promoting OGD through campaigns and workshops
(Attard et al., 2015; Dawes et al., 2016; El-Kassem &
Al-Kubaisi, 2023; Jetzek et al., 2019). Motivations for
OGD initiatives include data reuse (Abella et al., 2019;
Attard et al.,, 2015), enhancing transparency and
accountability (Altayar, 2018; Craveiro & Albano,
2017; Styrin et al., 2017), fostering innovation and
economic benefits (Styrin et al., 2017), and building
citizen trust (Altayar, 2018; Mufioz et al., 2022; Styrin
etal., 2017). Some authors argue that external pressures,
like legal mandates or public demands for transparency,
drive OGD initiatives (Altayar, 2018; Bonina & Eaton,
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Table 1. Factors influencing the intention to use OGD.

References

Chokki et al., 2022; EI-Kassem &
Al-Kubaisi, 2023; Fan & Zhao,
2017; Gasco-Hernandez et al.,
2018; Janssen et al., 2012;
Lnénicka et al., 2021; Mutambik
et al., 2021; Parung et al., 2018;
Simonofski et al., 2022;
Zuiderwijk et al., 2015

Chen et al., 2023; Hein et al.,
2023; Lnénicka et al.,, 2021;
Mutambik et al.,  2021;
Zuiderwijk & Reuver, 2021

Begany et al., 2021; El-Kassem &
Al-Kubaisi, 2023

El-Kassem & Al-Kubaisi, 2023;
Mutambik et al., 2021; Souza et
al., 2022

El-Kassem & Al-Kubaisi, 2023;
Janssen et al., 2012; Lee et al.,
2020; Souza et al., 2022;
Zuiderwijk et al., 2015

Zuiderwijk et al., 2015

Category Sub-Category Key Findings
_ Awareness Awareness comprises knowledge of the existence of OGD
s [a) and knowledge of the potential values of OGD. Raising
-E 8 awareness with social media, campaigns, hackathons,
5 _ 3 training, workshops, and conferences is a key task for
E =& 2 governments to increase the intention to use OGD.
e 8
£585
v ELS
% 2% E Skills The ability to analyze, process, and visualize data and assess
8g g potential impacts is important to the users of OGD. Training
T528 programs are an effective way to develop and improve these
c 5.l c .
285 S skills.
E Eg= Socio- Age and marital status can significantly influence the
©e= demographics intention to use ODG.
c o Usability & OGD must offer clear added value and practical benefits to
E g 2 usefulness users. Perceived usefulness is key to motivating use.
c S 0O [%)
2 § 8 5 § Ease of use Lowering barriers is essential to improve ease of use. This
$S5=s8 & includes clear navigation structures, simple data retrieval, and
§c22s | Its. Visualization can prevent information
sS8SEsg understandable resu p
overload and reduce effort expectancy.
Social The use of OGD is not a simple provider-user relationship,
_ 2 environment and the social environment (including family, friends, and
g eg s § colleagues) can encourage people to use OGD.
2 % g § 8 Government Government support in the form of technical information and
So=<5 other assistance appears to be a predictor of the intention to
£ § = E En use OGD. Perceived government preparation, including
E8 XE £ 8 effort, laws and policies, and published detailed and timely
T data, improves satisfaction and perceived data quality.

Mutambik et al., 2023; F. Wang et
al., 2023

2020), highlighting a distinction between proactive
government actions and responses to external forces.
Based on our analysis, we were able to analyze three
categories of factors on the supply side: resources,
organizational factors, and environmental factors.
Further, the literature revealed several sub-categories
within these factors, which are summarized in Table 2
as well as their respective explanations and key findings.

4.3. Datasets, social tools, and features

4.3.1. Datasets. Datasets play a crucial role in OGD
portals as they represent primary resources accessed by
users. According to Berners-Lee's 5-star format, data
should be available in non-proprietary formats, with
URIs for identification and links to other datasets
(Berners-Lee, 2009). However, researchers highlight
the importance of offering data in multiple formats to
enhance usability (Attard et al., 2015; Mutambik et al.,
2021), balancing machine-readable and human-readable
formats (Attard et al., 2015; Davies, 2010; Simonofski
et al., 2022). Government agencies must prioritize
which internal datasets to release due to resource
constraints, aiming to open those with high potential
benefits first (Jetzek et al., 2019; Styrin et al., 2017;
Wilson & Cong, 2021). Metadata management is
considered a core function of OGD portals, as metadata
enhances usability, discoverability, and understanding

by describing dataset properties (Attard et al., 2015;
Parung et al., 2018). High-quality metadata, facilitated
by standardized templates, is essential for features like
search functions and visualization tools (Dawes et al.,
2016; Mutambik et al., 2021; Zuiderwijk et al., 2016).

4.3.2. Social tools. Creating an active user community
is a key factor for successful OGD initiatives and more
important than the mere portal (Zuiderwijk et al., 2015).
Social tools therefore play a crucial role in fostering
engagement and collaboration within an OGD platform
and thus contribute significantly to shaping the
ecosystem (Bonina & Eaton, 2020). They include
initiatives such as hackathons, competitions and
workshops, and other community-based events (Yang &

Wu, 2021) that pursue various objectives:

e Promote availability and reuse of OGD (Attard et
al., 2015; Danneels et al., 2017; Hein et al., 2023;
Lnénicka et al., 2021; Mutambik et al., 2021; Styrin
etal., 2017; Zuiderwijk et al., 2015)

e Make different stakeholders and interested parties
collaborate (Bonina & Eaton, 2020; Danneels et al.,
2017; Mutambik et al., 2021)

e Build innovative solutions that foster favorable
R&D activities (Habib et al., 2022; Hein et al.,
2023; Mutambik et al., 2021; Wilson & Cong,
2021)
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Table 2. Factors influencing the provision of OGD.

Category Sub-Category Key Findings References
Data and High OGD quality is crucial for effective usage and | Cho & Lee, 2022; Fan & Meng, 2023; Hossain
® data quality performance, large data volumes and integration etal., 2021; Zhao & Fan, 2018; Zuiderwijk et al.,
° g = into a central database for OGD capacity. 2016
zT58 IT and human Organizations require appropriate IT resources, Cho & Lee, 2022; Hossain et al., 2021; Jetzek,
S = 2 resources skilled workers, and ongoing training, to ensure high | 2016; Parung et al., 2018; H.-J. Wang & Lo,
SeEs quality and secure data management. 2016; Yang & Wu, 2016; Zhao & Fan, 2018
SSS® Guidelines There is a need for rules that define workflows, Cho & Lee, 2022; Fan & Zhao, 2017; Zhao &
3 % 2g processes, and formats. Fan, 2021a
§ s a2 Financial Appropriate funding is essential, as data providers Cho & Lee, 2022; Zhao & Fan, 2018; Zhao &
- e° resources bear costs of providing OGD without direct benefits. | Fan, 2021b
" Management Strong commitment and active involvement from Hossain et al., 2021; Mutambik et al., 2021;
_858 top management are essential to establish OGD as Sieber & Johnson, 2015; Zhao & Fan, 2018,
c g % g core task. 2021a, 2021b; Zuiderwijk et al., 2014
£8s5 Culture Openness to new technologies and a shared Altayar, 2018; Najafabadi & Cronemberger,
S8EP understanding of OGD’s value and purpose are 2023; Yang & Wu, 2016; Zhao & Fan, 2018
23 E essential for successful implementation.
g 32 Organizational Online service capabilities support OGD, while Zhao & Fan, 2021b; Zhenbin et al., 2020
°eeo characteristics handling sensitive data may limit participation.
c Support Proactive support from higher-level agencies, peer H.-J. Wang & Lo, 2016; Yang & Wu, 2016, 2021
@B exchange, and shared resources and practices can
=2 facilitate OGD provision.
§ § S Pressure Peer comparisons (horizontal pressure), legal Fan & Meng, 2023; Fan & Zhao, 2017; Hossain
=g § mandates (vertical pressure), and public demand can | et al., 2021; H.-J. Wang & Lo, 2016; Yang &
g =5 " drive OGD adoption and influence its quality. Wu, 2016; Zhao et al., 2022
Sz 25 Context Political stability, citizen participation, and national Bonina & Eaton, 2020; Fan & Meng, 2023; Fan
; g 3 § conditions policies shape the effectiveness and utilization of & Zhao, 2017; Hossain et al., 2021; Mufioz et al.,
LICJ SE 0 OGD initiatives. 2022; Nikiforova & Lnenicka, 2021; Styrin et al.,
e L= 2017; Zhang, Bi, et al., 2022; Zhao et al., 2022

e Identify requirements and suggestions for datasets
and features, communicate bugs (Habib et al., 2022;
Hein et al., 2023; Parung et al., 2018; Styrin et al.,
2017; Yang & Wu, 2021)

e Assess and attract talents (Mutambik et al., 2021;
Wilson & Cong, 2021)

e Enhance OGD-related competencies (Gasco-
Hernandez et al.,, 2018; Lnéni¢ka et al., 2021;
Wilson & Cong, 2021).

Hackathons, competitions, or workshops are often

government-led (Janssen & Zuiderwijk, 2014; Styrin et

al., 2017), but increasingly organized by actors such as

NGOs, companies or IT providers due to their benefits

(Styrin et al., 2017; Wilson & Cong, 2021). Yet, they

are typically one-off events with limited sustainability

(Craveiro & Albano, 2017), and professional users do

not participate due to low prize money (Janssen &

Zuiderwijk, 2014). Social tools share the common goal

of promoting interaction between stakeholders in the

OGD ecosystem (Bonina & Eaton, 2020), which can

boost usage. Governments should therefore actively

support and develop such tools to promote a dynamic,
collaborative and ever-improving environment (Parung

et al., 2018; Zuiderwijk et al., 2015).

4.3.3. Features. A lack of skills across user groups is a
major barrier to OGD usage (Gasc6-Hernandez et al.,
2018). Features that reduce knowledge requirements
and enhance usability can support broader and more

effective OGD adoption across user groups (Janssen et
al., 2012; Nikiforova & Lnenicka, 2021). Based on the
Human OGD Interaction model (Xiao et al., 2023), we
structure the identified features into three usage-phase
categories: data exploration, data search, and data usage.
A fourth category, platform features, captures cross-
phase functionalities. The focus is on platform-provided
features accessible to all users independently.

Data exploration. This category comprises
features that enable users to discover OGD intuitively
and accessibly. This includes showcases on the portal
homepage, displaying applications or analysis results
based on OGD (Habib et al., 2022), and quizzes that
raise awareness by presenting concrete examples of
OGD reuse (Simonofski et al., 2022). These tools offer
a low-threshold introduction to OGD, especially for
users without specific data-related questions,
demonstrating its practical value and potential (Chokki
et al., 2022; Nikiforova & Lnenicka, 2021).

Data search. This category includes features that
simplify locating relevant data. Searching involves
formulating queries, while browsing uses attributes such
as categories, keywords, publishers, or update
frequency (Lnénicka et al., 2021; Xiao et al., 2023).
Browsing is particularly suitable for beginners,
providing a straightforward method for finding data
(Xiao et al., 2023). High-quality metadata is essential
for enabling search, browse, and filter functions, thereby
improving discoverability (Attard et al., 2015;
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Zuiderwijk et al., 2016). Sorting results by specific
attributes further enhances relevance, making these
functions critical for an effective OGD platform,
especially for newcomers (Lnénicka et al., 2021).

Data usage. This category encompasses features
that enhance interaction with specific data records, with
data downloading being a top priority for users
(Nikiforova & Lnenicka, 2021; Xiao et al., 2023).
Studies emphasize the need for diverse download
formats and high-capacity mechanisms to support data
use in external software (Jetzek et al., 2019; Mutambik
et al., 2021). For users who want to integrate OGD into
their own applications, OGD platforms should provide
APIs that facilitate a machine-to-machine interface with
direct and straightforward access to the data (Altayar,
2018; Bonina & Eaton, 2020; Charalabidis et al., 2016).
Also, visualizations, such as charts and maps, aid data
comprehension and engagement (Attard et al., 2015;
Charalabidis et al., 2016; Lnéni¢ka et al., 2021),
improving usability and accessibility for diverse skill
levels (Ansari et al., 2022; Janssen et al., 2012; Styrin et
al., 2017; Wilson & Cong, 2021).

Platform features. This category includes OGD
platform features that span multiple stages of data use or
provide foundational support before and after
interaction. OGD should be accessible without
registration, as registration requirements can impede
access (Attard et al.,, 2016; Janssen et al., 2012;
Zuiderwijk et al., 2016). However, F. Wang et al. (2023)
argue that registration allows users to save settings and
track analysis progress. To enhance accessibility, OGD
portals should be mobile-compatible and offer
multilingual support (Altayar, 2018; Attard et al., 2015;
Hossain et al., 2021; Zuiderwijk et al., 2016). Several
researchers see a lack of support and help features as a
major barrier to effective OGD use (Craveiro & Albano,
2017; Janssen et al., 2012). Therefore, such functions
should inevitably be implemented to support users with
both platform-specific and dataset-specific issues (F.
Wang et al., 2023; Zuiderwijk et al., 2015), along with
a FAQ section (Craveiro & Albano, 2017; Habib et al.,
2022; Janssen et al., 2012). To achieve long-term use,
OGD platforms should provide comprehensive
documentation and instructions so that users can learn
how to use the functions of the portal and its datasets
(Bonina & Eaton, 2020; Habib et al., 2022; Lnénicka et
al., 2021; Nikiforova & Lnenicka, 2021). In addition,
online training programs and learning materials can
provide especially less skilled users with fundamental
skills for data access, analysis and visualization (Wilson
& Cong, 2021; Zuiderwijk et al., 2015). Additionally,
feedback options are essential for continuous
improvement of OGD portals (Danneels et al., 2017;
Hein et al., 2023; Janssen et al., 2012). They provide
valuable insights for enhancing data quality, quantity,

and platform functionality (Danneels et al., 2017,
Mutambik et al., 2021). Finally, emerging technologies
like Al chatbots could enhance user support across the
OGD interaction process, though research on these
methods is limited (Cortés-Cediel et al., 2023).

4.4. OGD impact

The categorization proposed by Janssen et al.
(2012), which divides OGD benefits into political and
social, economic, and technical and operational
categories, has been widely adopted (Attard et al., 2016;
Craveiro & Albano, 2017; Mutambik et al., 2021;
Wilson & Cong, 2021). We follow this framework but
extend it with a risk category, as such effects are largely
overlooked in OGD research.

Political and social benefits. OGD reduces
information asymmetries and fosters participation and
political engagement (Jetzek et al., 2019; Ruijer et al.,
2024). A key aspect that builds on this is the increase in
transparency and accountability (Altayar, 2018; Attard
et al., 2016; Jetzek et al., 2013a), which are considered
effective tools against corruption (Attard et al., 2015).
Further, Attard et al. (2015) state that free access to data
is the prerequisite for transparency, which can then lead
to more accountability, which ultimately strengthens
democracy. The strengthening of democracy and
democratic processes is also seen by other studies as an
overarching goal of OGD initiatives (Attard et al., 2016;
Reggi & Dawes, 2022; Ruijer et al., 2024). Additionally,
OGD improves the opportunities for participation and
collaboration (Altayar, 2018; Jetzek et al., 2013b).
Through access to relevant data, stakeholders can
inform themselves, discuss together, make informed
decisions and participate better in political decision-
making (Attard et al., 2015; Mutambik et al., 2021;
Ruijer et al., 2024). Thereby, OGD not only enables
political participation by citizens, but also significantly
improves government services (Altayar, 2018; Hein et
al., 2023; Mutambik et al., 2021), as well as strengthens
citizens’ trust in government (Attard et al., 2016;
Mutambik et al., 2021; Ruijer et al., 2024).

Economic benefits. The publication of government
data promotes innovation, which can result in economic
growth (Abella et al., 2019; Altayar, 2018; Hein et al.,
2023; Mutambik et al., 2021). Companies receive free
access to a large amount of ideally high-quality data,
which they can use to improve and expand existing or
new business models (Jetzek et al., 2013b; Susha et al.,
2015). Further, Gonzalez-Zapata and Heeks (2015)
indicate that the political and social advantages and
values such as openness and democratic stability may
attract foreign investors to invest within the country.

Technical and operational benefits. OGD can
improve internal processes of public authorities as well
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as data-related characteristics.  Technical and
organizational changes in particular lead to potential
savings and efficiency gains (Habib et al., 2022; Wilson
& Cong, 2021). OGD improves internal processes
through standardized publication procedures and
standardized interfaces that can be used to connect to a
central database (Altayar, 2018), which results in better
information management within authorities (Susha et
al., 2015; Wilson & Cong, 2021) and allows other
authorities to easily access the data. Thereby, the
exchange of information between authorities can be
improved (Altayar, 2018; Jetzek et al., 2013b).

Risks. Privacy concerns arise as anonymized data
sets can be combined to extract sensitive information
(Zhenbin et al., 2020), and the principle of free reuse
makes such activities hard to control. OGD may also
exacerbate the digital divide, favoring those with the
skills and resources to use it and thereby undermining
equity goals (Jetzek et al., 2013b). Misuse of OGD can
lead to data being taken out of context, altering its
meaning and risking misinterpretation (Marjanovic &
Cecez-Kecmanovic, 2020). To mitigate these issues,
evaluating data for potential misinterpretation before
release is suggested (Zuiderwijk et al., 2014), though
this may conflict with OGD principles.

5. Discussion and conclusion

5.1. OGD ecosystems

Building on our literature review, we distinguish
three phases of OGD interaction — pre-usage, usage, and
post-usage — each involving specific actors, factors, and
interrelations. These elements are synthesized in an
ecosystem model (Figure 2), which illustrates the
interplay between supply and demand side across all
phases, along with key enablers and dependencies.

On the demand side, users’ awareness of OGD and
its value, as well as sufficient skills appear to be decisive
drivers for the intention to use. In addition, factors such
as ease of use and perceived usefulness are highlighted
across studies. While awareness and skills can be
fostered through events, campaigns or trainings (social
tools) (Bonina & Eaton, 2020), addressing usage-related
factors requires the implementation of more advanced
features on OGD platforms (Janssen et al., 2012). On the
supply side, sufficient resources for authorities are
essential, and rules and regulations appear to be key
conditions for OGD performance (Hossain et al., 2021;
Zhao & Fan, 2021b). Yet several studies indicate that
organizational implementation has an even greater
influence on OGD success. Environmental factors are
relevant for both sides: users benefit from social and
institutional support as well as preparatory measures by
authorities, while data providers are more likely to

OGD User:

OGD Providers

« Personal « Resources
Factors « Usage-related « Organizational
(pre-usage) « Environmental « Environmental
Support, Pressure
A
E Datasets H
. <« ;
\4 \4
Interaction Data Social Tools Data
(usage) usage provision
E Features '
\4 \4
Political & Social O
Impact Economic
(post-usage)
a Technical & Operational
Risks O
Legend: —— Direct interactions - ---- > within the usage and the provision phases

Figure 2. Integrated model of OGD factors,

utilization and value impact.
publish data under public pressure (Fan & Zhao, 2017).
This early provider-user connection reinforces the
ecosystem perspective, showing that OGD goes beyond
a simple supply-demand model. Effective OGD use thus
requires early stakeholder involvement to sustain and
strengthen relationships.

OGD platforms serve as central interface for most
usage activities. While minimum functionality includes
the mere provision of datasets — creating a unidirectional
link from provider to user — fostering a value-generating
ecosystem requires additional features and events.
Advanced features such as filters, visualizations, or
APIs, together with social tools that build awareness and
skills, can strengthen users’ intention to use OGD.

Citizens often do not consume OGD directly, but
through intermediaries (Gasco-Hernandez et al., 2018).
These actors operate in both the pre-usage and usage
phases, mediating between providers and users by
preparing data and tailoring it to specific target groups
(Craveiro & Albano, 2017). They also empower users to
generate outcomes independently, for instance through
training sessions or workshops. By doing so, they
assume a neutral position between data providers and
users — particularly valuable when trust in government
is low (Ruijer et al., 2024). In addition, they enable
innovative services and products that simplify access
and allow users to benefit from OGD without interacting
directly with the data provider.

Even though the categorization into political &
social, economic, and technical & operational benefits
proposed by Janssen et al. (2012) remains a relevant
framework for evaluating the impacts of OGD, it needs
to be extended by the category of negative OGD
impacts. Notably, literature mainly highlights political
and social benefits, yet their actual realization in
practice remains largely unclear. Many studies stress
that usage is key to generating value from OGD (Attard
et al., 2016; Chen et al., 2023). However, our findings
indicate that benefits can also arise on the supply side
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without actual data use — for example, through improved
internal data management, cost savings by avoiding
redundancies, or better inter-agency information sharing
(Altayar, 2018). Conversely, as illustrated in Figure 2,
the active use of OGD is crucial for achieving broader
political and social objectives (highlighted by the
respective check-marks next to the benefits impacts).
Thus, this dual perspective highlights a nuanced
understanding: while OGD inherently offers operational
efficiencies, its true potential for societal and political
change depends on active engagement and application.
Our framework also introduces risk as a category largely
overlooked in existing OGD research. While misuse
may severely affect citizens, its long-term impact on
political and social institutions remains unclear.

Taken together, these findings underline that OGD
must be understood as a dynamic ecosystem rather than
a linear supply-demand model. This aligns with broader
ecosystem theory, which stresses the role of
interdependencies and evolving actor constellations in
shaping value creation (Tan et al., 2025). Our integrative
model extends this perspective to the public sector,
illustrating how ecosystem thinking can be applied to
OGD across pre-usage, usage, and post-usage phases.

5.2. Implications, limitations, and future
research

Drawing on the results of Hein et al. (2023), who
present a high-engagement OGD platform ecosystem
development approach for the tourism sector, we answer
the call for research by Danneels et al. (2017), who
strongly emphasize the need for an autopoietic OGD
ecosystem, involving active actors and feedback-
channels, thereby creating value and fostering a
dynamic co-evolution of the ecosystem. The theoretical
contribution of this research is threefold. First, it
synthesizes recent OGD research by explicitly
examining and consolidating influencing factors on the
supply and demand side, the interaction mechanisms
between the two sides, and the positive and negative
impacts arising from OGD. Second, our study adopts a
holistic lens that examines the full process from pre-
usage influencing factors to post-usage impact,
contrasting with studies focused solely on individual
thematic areas. Rather than presenting isolated research
fields, this approach emphasizes their interconnections,
both within pre-usage and usage phases between
government and users, and across phases — where
platform features or tools, for instance, can significantly
influence user awareness and skills. This integrative
perspective reflects the ecosystem concept, capturing
the diverse interrelationships within the OGD
ecosystem. Third, we extend the framework by Janssen
et al. (2012) by adding risks as fourth impact category,

addressing a critical but previously overlooked
dimension in OGD research. For practitioners, the
model provides a structured overview of interactions
within  OGD ecosystems. Governments should
recognize that feedback loops between providers and
users already emerge in the pre-usage phase, making
early stakeholder engagement essential. Concretely,
authorities need to prioritize platform features under
resource constraints: core functionalities such as search
and browsing should be implemented first to enable
effective data retrieval (Lnénicka et al., 2021).
Visualizations can lower access barriers for users with
limited skills (Ansari et al., 2022; Attard et al., 2016),
while APIs are particularly relevant for professional
users. Lastly, diverse feedback channels are crucial for
continuous improvement and sustained participation.

As with any research, our study faces limitations.
Relying solely on the Scopus database may have
resulted in missing relevant studies. To mitigate this
issue, we complemented our search with backward and
forward searches, but these may not have captured all
relevant papers. Thus, even though we worked as
thoroughly as possible, our results could be subject to
bias. Building on our integrative perspective, future
research should further explore the interplay of OGD
factors using methods such as Qualitative Comparative
Analysis (QCA). Further studies could also examine
risks more systematically and explore how technologies
like Al and chatbots enhance accessibility, retrieval, and
analysis. Finally, domain-specific reviews may uncover
gaps and inform targeted improvements.
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