International Journal of Transformations in Business Management http://www.ijtbm.com

(IJTBM) 2025, Vol. No. 15, Issue No. I, Jan-Mar e-ISSN: 2231-6868 p-ISSN: 2454-468X

A Socio-Technical Big Data Analytics Framework for Digital
Government: Integrating Data Stewardship, Interoperable
Infrastructure, and Public Value Accountability in Data-Driven
Public Administration

Mayank Gupta
Guru Gobind Singh Indraprastha University (GGSIPU), Delhi
Maharaja Agrasen Institute of Technology (MAIT)

DOI:10.37648/ijtbm.v15i01.009

Received: 05/02/2025; Accepted: 02/03/2025; Published: 17/03/2025

Abstract

Digital government is moving from simple service digitization toward data-driven governance, where administrative
records, sensor streams, service logs, mobile interactions, and open data are combined to improve decisions and public
services. Recent studies show that governments see clear value in big data, yet practical adoption remains uneven
because of fragmented data environments, uncertainty among managers, privacy concerns, weak standardization,
legacy systems, and limited collaboration across agencies. This paper proposes a conceptual big data analytics
framework for digital government that integrates five elements: data acquisition and stewardship, interoperable data
infrastructure, analytics and intelligence, decision and service delivery, and cross-cutting governance and capability
management. The framework is designed to help public institutions convert raw data into accountable action while
preserving public values such as fairness, transparency, legality, and trust. The paper argues that digital government
should not treat analytics as a stand-alone technology project. Instead, analytics capability must be embedded within
institutional processes, stewardship models, and citizen-facing service design. A phased implementation roadmap is
also presented, covering readiness assessment, pilot deployment, scaling, and continuous evaluation. The proposed
framework contributes a practical and research-grounded structure for agencies seeking to operationalize big data in
digital government settings.

Keywords: digital government,; big data analytics, public sector innovation, data governance; open government data,
public service delivery

1. Introduction

Digital government increasingly depends on the ability to collect, integrate, analyze, and reuse data from multiple
sources. Public administrations generate and manage high-volume and high-variety data through taxation, health,
welfare, transport, licensing, urban management, and citizen service systems. Recent research describes the
government big data environment as a broader ecosystem involving public agencies, private actors, civil society,
processes, policies, standards, and resources rather than as a single technology stack [12]. At the same time,
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governments are under pressure to use data not only for internal efficiency but also for transparency, innovation, and
citizen engagement [9], [12].

Despite this promise, digital government has not yet achieved uniform maturity in big data analytics. Public managers
still face uncertainty about what big data can realistically do, and the de facto use of such technologies in the public
sector remains limited in many settings [5]. Even where governments invest heavily in analytics, outcomes are mixed
unless technical resources are matched with institutional capability and clear performance goals [8]. The public sector
also differs from private firms because its success cannot be judged only by efficiency; effectiveness, fairness, legality,
and public trust matter just as much [8], [9].

This paper addresses that gap by proposing a conceptual framework for big data analytics in digital government. Rather
than focusing only on infrastructure or only on policy, the framework connects data management, analytics, decision-
making, service delivery, and governance. The central argument is that digital government needs a socio-technical
architecture: one that combines interoperable systems and advanced analytics with stewardship, accountability, user
readiness, and institutional learning. The goal is not merely to “have more data,” but to create public value from data
in a lawful, explainable, and sustainable way.
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Figure 1: Statistics from the ScienceDirect, the IEEE Xplore, and Google Scholar databases (search
keywords: “Big Data” AND “E-Government;” Date: 26 April 2020). (a) The number of papers per year; (b)
the number of papers by databases; (c) the number of papers by continents; and (d) the number of papers by
top countries.

2. Literature Review and Research Gap

The literature shows that big data in government has already moved beyond theory into specific use cases. Smartphone-
enabled public services have been discussed as one route for strengthening e-government through real-time, high-
volume citizen interaction data [1]. At the municipal level, predictive analytics frameworks have been used on open
service-request data to identify patterns and forecast demand, giving policymakers better insight into where services
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may be needed next [7]. Smart-city research further shows that big data can support public services, public safety, and
environmental management when different data sources are orchestrated effectively [6], [14].

However, implementation is constrained by organizational readiness. Research on local governments emphasizes that
agencies often lack a deep understanding of how their data are collected, created, and contextualized, which creates
downstream problems for both analytics and open data initiatives [3]. Similarly, studies of public managers show that
uncertainty about big data remains widespread and that managers interpret analytics through different “technological
frames,” some supportive and some skeptical [S5]. More recent work on state corporations in Kenya also finds that
successful use of big data analytics depends heavily on user readiness and willingness to adopt the technology [11].
These findings suggest that adoption failures are often institutional before they are technical.

The literature also makes clear that data governance challenges are central. Work on future government data strategies
identifies recurring barriers such as data quality, standardization, legacy infrastructure, legal boundaries, privacy,
fragmentation, and lack of organizational knowledge [4]. In the e-Oman case, the integration of big data is explicitly
described as involving a trade-off between transparency and privacy [2]. A 2025 review of data collaboration in digital
government adds that current research has emphasized innovation and participation, while discussion of
standardization, privacy, security, and trust has declined despite their continuing importance for federated data
ecosystems [13].

Another important stream concerns public value and ecosystem design. Open government data research increasingly
treats value creation as an ecosystem process spanning data, information, and business layers [10]. The government
big data ecosystem framework proposed by Shah, Peristeras, and Magnisalis similarly argues that a systematic view is
still missing, even though public organizations are trying to exploit internal and external data sources for governance
and service innovation [12]. Meanwhile, a 2023 review of big data analytics and e-governance emphasizes that the
field is shaped by multiple actors, opportunities, tensions, and applications rather than one linear adoption pathway
[9]. What remains missing is a consolidated framework that agencies can use to translate these insights into an
operational design for digital government.

3. Proposed Big Data Analytics Framework for Digital Government
Based on the literature, this paper proposes a five-part framework:

(1) Data acquisition and stewardship,

(2) interoperable data infrastructure,

(3) analytics and intelligence,

(4) decision and service delivery, and

(5) cross-cutting governance and capability management.

The framework is conceptual, but each element is grounded in recurring findings from recent digital government
research.

3.1 Data Acquisition and Stewardship

The first layer concerns how government data are generated, collected, documented, and governed. Relevant sources
include administrative records, transactional systems, service portals, sensors, geospatial platforms, call centers, social
feedback, mobile apps, and open government datasets. Research on local government data creation shows that agencies
need to understand the origin and context of their data before analytics can be trusted [3]. Likewise, government data
strategy work stresses stewardship responsibilities, including standards, data quality, accessibility, and controlled
sharing across the data lifecycle [4]. In practical terms, this layer should include metadata standards, lineage tracking,
data ownership assignment, privacy classification, and clear stewardship roles for each dataset.
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3.2 Interoperable Data Infrastructure

The second layer is the technical environment that integrates fragmented datasets into a usable platform. In digital
government, this layer must handle batch and real-time data, support interdepartmental interoperability, and maintain
secure access controls. The literature repeatedly points to fragmentation, inflexible infrastructure, and legacy systems
as barriers to becoming data-driven [4]. Research on smart-city development also shows that data orchestration
involves sourcing, processing, and utilizing different data sources across phases of development, with each phase
requiring distinct capabilities [6]. Therefore, a digital government platform should not be designed as a static
warehouse alone; it should function as an interoperable infrastructure that supports integration, reuse, and controlled
collaboration across agencies and external partners.

3.3 Analytics and Intelligence

The third layer transforms integrated data into actionable intelligence. This should include descriptive analytics for
monitoring, diagnostic analytics for identifying causes, predictive analytics for anticipating service demand or risk,
and prescriptive analytics for evaluating intervention options. Existing work already demonstrates how predictive
models can be built on municipal service-request data to help policymakers understand future demand [7]. Studies on
governmental performance further suggest that analytics capability can improve efficiency, effectiveness, and fairness
when embedded within organizational resources and processes [8]. For digital government, the analytics layer should
therefore combine statistical and machine learning tools with human review, documentation, and explainability
practices so that outputs remain interpretable and usable in public decision settings.

3.4 Decision and Service Delivery

The fourth layer connects analytics to actual government action. This is the point at which dashboards, alerts, workflow
systems, public portals, and mobile applications convert analytical outputs into resource allocation, policy adjustment,
inspections, service routing, or personalized citizen support. Smartphone-enabled e-government research suggests that
mobile public services can become an important channel for data-informed interaction with citizens [1]. At the same
time, work on the politics of algorithms warns that data analysts are influential, but their work still exists within
political and institutional decision contexts; decision makers may even neglect or bypass analytical results [9]. That
means digital government should not assume that better models automatically yield better policy. The framework
therefore places human judgment, procedural rules, and auditable decision pathways between analytics and action.

3.5 Cross-Cutting Governance and Capability Management

The fifth element spans all other layers. Governance must define legal authority, privacy protections, accountability
mechanisms, procurement standards, model review processes, and appeal or redress channels where analytics affect
citizens. This is especially important because privacy-transparency trade-offs remain a recurring concern in digital
government [2], while recent collaboration research shows that privacy, security, trust, and standardization cannot be
treated as secondary issues [13]. Capability management is equally important. Public managers need a realistic
understanding of what big data can and cannot do [5], and users inside agencies need sufficient readiness to work with
data-driven systems [11]. Without training, interdisciplinary teams, and executive sponsorship, even technically sound
platforms will remain pilot projects rather than institutional capabilities.

4. Implementation Roadmap

A practical rollout can follow four stages. First, agencies should conduct a readiness assessment covering data
inventory, legal constraints, skills, leadership support, and priority use cases. This stage matters because both data
context and user readiness strongly shape later success [3], [11]. Second, agencies should build stewardship and
infrastructure around one high-value pilot, such as service requests, fraud detection, traffic management, or welfare
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targeting. The literature suggests that focused pilots are more useful than broad declarations of “data-driven
government” without operational grounding [4], [7].

Third, the pilot should scale into a reusable government data environment with shared standards, access controls, and
cross-agency collaboration mechanisms. This reflects findings from open government data ecosystem research and the
government big data ecosystem literature, both of which stress that value emerges through coordinated ecosystem
design rather than isolated datasets [10], [12]. Fourth, agencies should institutionalize evaluation using both operational
and public-value indicators: response time, cost savings, service accuracy, citizen satisfaction, fairness, legal
compliance, model transparency, and data reuse. This broader measurement logic is consistent with findings that
governmental performance in analytics should be understood through effectiveness, efficiency, and fairness together

[8].
5. Conclusion

Big data analytics can strengthen digital government, but only when it is treated as a socio-technical capability rather
than a narrow IT upgrade. The literature from 2016 to 2025 shows strong interest in data-driven governance,
smartphone-enabled public services, predictive municipal analytics, ecosystem-based open data, and inter-
organizational data collaboration. The same literature also shows why many projects stall: weak data context, low
readiness, fragmented systems, privacy concerns, lack of standards, and insufficient trust. The framework proposed in
this paper responds to those issues by linking stewardship, infrastructure, analytics, service delivery, and governance
into one operational model.

The main contribution of this paper is conceptual. It offers a structure that public agencies can use to design, assess,
and scale big data initiatives while preserving public values. Future research can validate the framework empirically
across national, regional, and local contexts, compare adoption patterns in developed and developing countries, and
test how governance choices affect trust and service outcomes. For practitioners, the message is straightforward: digital
government becomes genuinely data-driven only when analytics is joined with stewardship, interoperability,
institutional capability, and democratic accountability.
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