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ABSTRACT

The future of public administration in the 21st century is closely linked to the changes and opportunities
brought by technological advances, changing societal needs, and global trends. This research highlights
the important role of technological innovation in improving the quality of public services, with a focus on
efficiency and effectiveness. Through a systematic approach of literature review, this study aims to
identify effective technological innovations in the context of public administration and evaluate their
impact on service performance. Research methods involve searching and analyzing data from major
academic databases, scientific journals, and government reports. The findings show various types of
technological innovations being used, including e-government, big data analysis, artificial intelligence,
Internet of Things, blockchain, and virtual reality. The implications of this research emphasize the
importance of integrating technology with policy and organizational structure to increase the
effectiveness of public services.

Keywords: public administration, technological innovation, service efficiency, service effectiveness,
systematic literature review

ABSTRAK

Masa depan administrasi publik di abad ke-21 sangat terkait dengan perubahan dan peluang yang
dibawa oleh kemajuan teknologi, perubahan kebutuhan masyarakat, dan tren global. Penelitian ini
menyoroti peran penting inovasi teknologi dalam meningkatkan kualitas layanan publik, dengan fokus
pada efisiensi dan efektivitas. Melalui pendekatan sistematis tinjauan literatur, studi ini bertujuan untuk
mengidentifikasi inovasi teknologi yang efektif dalam konteks administrasi publik dan mengevaluasi
dampaknya terhadap kinerja layanan. Metode penelitian melibatkan pencarian dan analisis data dari
database akademik utama, jurnal ilmiah, dan laporan pemerintah. Temuan menunjukkan berbagai jenis
inovasi teknologi yang digunakan, termasuk e-government, analisis big data, kecerdasan buatan,
Internet of Things, blockchain, dan realitas virtual. Implikasi dari penelitian ini menekankan pentingnya
integrasi teknologi dengan kebijakan dan struktur organisasi untuk meningkatkan efektivitas layanan
publik.

Kata kunci: administrasi publik, inovasi teknologi, efisiensi layanan, efektivitas layanan, tinjauan
literatur sistematis

1. Introduction

The future of public administration in the 21st century is intricately tied to the evolving
landscape of challenges and opportunities brought about by technological advancements,
changing societal needs, and global trends. As highlighted by (Nainggolan, 2022), the education
sector is undergoing significant transformations to align with the demands of the Industry 4.0
era. This necessitates a reevaluation of curricula to incorporate competencies that prepare
students for the complexities of the modern world. Similarly, Azliza et al. (2019) emphasize the
importance of digital storytelling in 21st-century learning, indicating a shift towards innovative
teaching methods to engage students effectively.
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In the realm of leadership and education, Awang et al. (2020) shed light on the
challenges faced by educational leaders in sustaining programs like the International
Baccalaureate Diploma Programme (IBDP) in a changing educational landscape. This
underscores the need for adaptive strategies and effective leadership to navigate the
complexities of modern education systems. Furthermore, Loureiro et al. (2022) emphasize the
significance of cognitive skills, problem-solving abilities, and social competencies in higher
education to foster sustainable transformation and leadership.

The digital transformation and innovation discussed by Vayrynen et al. (2022) play a
pivotal role in reshaping public administration practices. Embracing digitalization, knowledge
management, and value creation are essential components for public institutions to thrive in
the 21st century. Additionally, the pedagogy of uncertainty highlighted by Videla & Aguayo
(2022) underscores the need for educators to adapt to uncertainties and leverage emerging
technologies to enhance the learning experience.

As public administration transcends traditional boundaries, the integration of diverse
perspectives and global competencies becomes paramount. Baracskay (2020) emphasizes the
importance of teaching cultural competency and globalization in public affairs education to
prepare students for diverse environments. Moreover, the focus on sustainability and
community well-being, as discussed by (Kubisch et al., 2020), underscores the pivotal role of
education in driving sustainable development goals. In conclusion, the future of public
administration in the 21st century necessitates a multifaceted approach that integrates
technological advancements, adaptive leadership strategies, innovative pedagogies, and a
global perspective to address the emerging challenges and opportunities of our time. In the
current digital era, the adaptation of public services to leverage technological innovations is
crucial for enhancing efficiency and effectiveness. The integration of technology in public
administration presents both challenges and opportunities for delivering quality services to the
public. Several studies have highlighted the significance of digitalization in transforming public
services.

Wang et al. (2022) emphasize the importance of utilizing the Internet to enhance the
efficiency of public service delivery by local governments. This underscores the role of
information technology in improving service provision. Similarly, Lynn et al. (2022) discuss how
the adoption of digital technologies is essential for governments to respond to evolving
demands and generate economic benefits at various levels. Moreover, Yustiari (2019) and
Widodo (2019) focus on the use of information and communication technology, particularly
e-government applications, to improve public service quality, accountability, and transparency.
These studies highlight the potential of electronic government in enhancing administrative
processes and service delivery.

Efficiency in public service delivery is a critical aspect, as highlighted by (Gumah &
Aziabah, 2020), who stress that improving efficiency is vital for enhancing citizens' quality of
life. Furthermore, Rana et al. (2019) emphasize the role of accountability in ensuring efficient
public service delivery, which ultimately strengthens democratic processes In conclusion, the
research on technological innovations in public services underscores the importance of
leveraging digital tools to enhance efficiency, accountability, and transparency in service
delivery. By embracing digitalization and e-government initiatives, governments can address
challenges and capitalize on opportunities to provide better services to the public in this digital
age.

The formulation of the problem in the context of this research leads to the critical
question: "What technological innovations are used to increase the efficiency and effectiveness
of public services?" This question not only reflects an effort to explore the role of technology in
the transformation of public administration, but also highlights the need for an in-depth
understanding of the potential of technology in improving the performance of government
organizations in providing better services to the public. In an increasingly digitally connected
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society, it is important to understand how technology can be a catalyst for positive change in
the provision of public services. Therefore, this research aims to answer this fundamental
question by investigating various technological innovations that have been implemented in the
context of public administration, and evaluating their impact on service efficiency and
effectiveness.

Through detailed disclosure of technological innovations used in public administration,
this research aims to provide deeper insight into the various technological solutions that have
been implemented in an effort to improve the quality of public services. By critically analyzing
the impact of these innovations, it is hoped that emerging trends and patterns can be
identified, as well as factors that influence the success or failure of technology implementation
in public administration. As such, this research has the potential to make a significant
contribution to our understanding of the role of technology in shaping the future of more
efficient, responsive, and trustworthy public administration.

This study shows uniqueness in emphasizing key factors that differentiate it from
previous research. One of them is a strong focus on the direct link between technological
innovation and increasing the efficiency and effectiveness of public services. By highlighting the
close relationship between technology and public administration performance, this research
aims to bridge the gap between theory and practice in the use of technology to improve public
services.

The new contribution expected from this research is increasing understanding of how
technology can be applied optimally in improving the performance of public administration. By
delving deeper, we can identify successful patterns and obstacles that may arise in
implementing this technology. This can provide valuable guidance for practitioners and
decision makers in dealing with the complex challenges faced in adopting technological
innovations.

In addition, it is hoped that this research can contribute to identifying opportunities for
further innovation in the future. By critically analyzing the challenges and opportunities
associated with technology implementation, this research can provide valuable insights for the
development of policies and strategies at local, national and international levels in the context
of public administration. Thus, it is hoped that this research can be a source of inspiration for
practitioners, academics and decision makers in their efforts to increase the effectiveness and
efficiency of public services through the application of appropriate technology.

2. Research Methods

The research method used in this research framework is systematic literature review
(SLR), a structured approach to collecting, evaluating, and synthesizing scientific evidence
relevant to the research topic. SLR was selected for its methodologically proven ability to
present a comprehensive and detailed understanding of the current status of knowledge in the
field of public administration relating to technological innovation. The main objective of this
SLR is to systematically identify technological innovations that are effective in increasing the
efficiency and effectiveness of public services, measure their impact holistically, and identify
key factors that influence their implementation.

The data collection process in this research involved the use of various relevant data
sources, including leading academic databases such as Scopus and Web of Science, scientific
journals related to public administration and technology, as well as official government reports
containing information about the implementation of technology in public services. To ensure
the completeness and accuracy of relevant study findings, careful search keywords and search
strategies were designed and adapted to the stated research focus. In addition, clear inclusion
and exclusion criteria have also been established to select the most relevant, high-quality, and
methodologically valid studies to be included in this SLR analysis. Thus, through a systematic
and measurable methodological approach, this research is expected to make a significant
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contribution to the understanding of the role and impact of technological innovation in
improving public administration performance.

Data analysis within the framework of this research was carried out using methods
appropriate to the research objectives, which included data extraction and data synthesis
techniques. The aim of this analysis process is to carefully evaluate the quality and relevance of
selected studies, as well as to systematically organize the findings from these studies in order
to gain a comprehensive understanding of technological innovation in improving the efficiency
and effectiveness of public services.

The data extraction process was carried out carefully to gather important information
from each selected study, including the type of technological innovation used, the public
service context in which the innovation was implemented, the research methodology used, the
main findings, and the conclusions drawn. This information is then systematically synthesized
to develop a comprehensive picture of the various technological innovations that have been
evaluated in the context of public administration.

During the data analysis process, researchers also pay attention to the methodological
quality and validity of the results of selected studies, and filter the most relevant and
meaningful information to include in the final data synthesis. By following a structured and
methodological approach, this analysis process is expected to provide an in-depth and detailed
understanding of the impact of technological innovation in improving the efficiency and
effectiveness of public services.

During the research process, the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) protocol will be adopted to ensure transparency and credibility of
the research process. The use of PRISMA is considered important because it provides clear and
structured guidance for documenting the steps taken during research. The main goal is to
ensure that the research process can be clearly understood by readers and can be replicated
well by other researchers. Thus, the use of PRISMA is expected to strengthen the validity and
reliability of the findings of this research.

The PRISMA protocol will be the guide used in research reporting, from the study
selection stage to data analysis. This will include detailed documentation of inclusion and
exclusion criteria, search strategies used, study selection processes, as well as data analysis
methods. This approach will not only increase the credibility of the research, but will also
provide a clear framework for readers to understand the methodology used. By implementing
PRISMA, this research will produce a comprehensive, transparent and trustworthy report. This
will ensure that the research process is conducted to the highest standards of systematic
research methodology, which in turn will strengthen the trustworthiness of the research
findings.

3. Results and Discussions

3.1. Classification of Technological Innovations

Technological innovation plays a crucial role in shaping the future of public
administration by adapting to new challenges and opportunities in the 21st century. Various
types of technological innovations have been identified in the literature. Valdivieso et al. (2021)
categorize public innovation into eccentric, discrete, flat, and transformative types. Potnis et al.
(2019) highlight four types of innovations in public libraries: Program, Process, Partnership, and
Technology. Bondarenko et al. (2020) discuss the stages of digitization in public administration,
including e-government and digital government. Meijer & Thaens (2020) emphasize the
importance of social innovations alongside technological innovations in the public sector.

Lee et al. (2023) differentiate between administrative and technological innovations,
focusing on changes in communication methods and the implementation of programs and
services. Dovhan et al. (2021) analyze the transformation of public administration systems
through innovative technologies to meet modern societal needs. Lu & Gao (2022) explore the
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impact of artificial intelligence on market public administration, emphasizing improved
efficiency. Rahman & Hossain (2021) discuss the institutionalization of technological
innovations in the public sector to enhance service delivery.

Innovations such as blockchain and e-government are highlighted in the study by (Deni
et al., 2022), showcasing how automation accelerates government-led innovation. Ridei et al.
(2022) stress the necessity of digital transformation in public administration to keep pace with
societal computerization. Kiekow et al. (2021) provide examples of process improvements in
public services through technology for efficiency and transparency. Ngwa (2023) underscores
the importance of ICTs in modernizing service delivery and administrative activities.

Overall, these studies collectively demonstrate the diverse range of technological
innovations in public administration, from e-government initiatives to the integration of
artificial intelligence, highlighting the need for continuous adaptation to new technologies to
address the challenges and opportunities of the 21st century.

In the realm of public services, the integration of various technological innovations has
significantly enhanced operational efficiency and service effectiveness. E-government
initiatives, as highlighted by (Bakunzibake et al., 2019), are pivotal in achieving benefits such as
streamlined operations and service delivery. These initiatives encompass the establishment of
government portals and mobile applications, facilitating electronic access to information and
transactions for citizens. Moreover, the utilization of big data and analytics, as emphasized by
(Mwilongo & Kachota, 2023), enables governments to analyze patterns and trends within
public services, empowering them to make informed decisions and cater to societal needs
more effectively.

Artificial intelligence (Al) technology plays a crucial role in enhancing customer service
and administrative decision-making processes. Rahmadany & Ahmad (2021) underscore the
application of Al through chatbots and data analysis systems, which not only improve customer
interactions but also expedite administrative procedures. Furthermore, the Internet of Things
(IoT) has revolutionized public infrastructure management by deploying smart sensors to
optimize resource allocation and enhance transportation services, as noted by (Zeebaree et al.,
2021).

Blockchain technology, as highlighted by (Farida & Lestari, 2021), bolsters security and
transparency in managing government data and finances. This ensures the integrity of
transactions and fosters trust among stakeholders. Additionally, virtual reality and augmented
reality technologies, as discussed by (Krajcovic et al.,, 2021), are leveraged for employee
training and citizen engagement through virtual tours, enhancing the overall experience and
understanding of public services.

By amalgamating these technological advancements, governments aim to cultivate
more efficient, responsive, and cost-effective public services, aligning with the evolving needs
of the community. The synergy of e-government, big data analytics, Al, 10T, blockchain, and
virtual/augmented reality technologies signifies a paradigm shift towards modernizing public
service delivery and governance.

3.2. The Impact of Technological Innovation on the Efficiency and Effectiveness of
Public Services

Technological innovation plays a crucial role in enhancing the efficiency and
effectiveness of public services. Studies such as Maroa & Namusonge (2019) emphasize that
innovation, particularly through the use of technology, positively impacts service delivery.
Aboal & Garda (2015) further support this notion by highlighting that both technological and
non-technological innovations contribute to productivity gains in services, with
non-technological innovations playing a significant role. Safitri & Setyowati (2021) discuss how
innovation, integrated with information technology, can restructure public services, leading to
improved outcomes.
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Carroll (2016) delves into the socio-technical dynamics of public service innovation
driven by IT innovations, which alter power dynamics and enhance accountability. Ahmad
(2021) underscores the importance of digital-based public services in improving efficiency and
effectiveness, contributing to community empowerment. MeriCkova & Muthova (2021)
elaborate on how ICT can engage citizens in the innovation process of public services,
enhancing their involvement and satisfaction.

Ubaldi et al. (2019) and Velsberg et al. (2020) highlight the role of emerging
technologies like Al and IoT in delivering personalized services, fostering citizen engagement,
and making public organizations more agile and resilient. Li (2024) introduces a technological
advancement in disinfection services, showcasing how innovation contributes to public health
measures. Andersen (2022) discusses how digital work practices can lead to further innovation
in public welfare services.

In conclusion, the synthesis of these references underscores the significant impact of
technological innovation on public services, ranging from restructuring service delivery
frameworks to enhancing citizen engagement and improving operational efficiency. By
leveraging emerging technologies and fostering a culture of innovation, public sector
organizations can optimize their services, leading to better outcomes for both the government
and the public.

Technological innovation has significantly transformed public services in various ways.
Firstly, it has enhanced efficiency by streamlining administrative processes through
e-government implementation, reducing time and costs (Hu et al., 2019). Secondly, technology
has improved service quality by increasing accessibility and responsiveness to citizen needs,
facilitated by mobile applications and Al systems (Hartanti et al., 2022). Thirdly, technology has
promoted transparency and accountability in governance by utilizing tools like blockchain to
ensure data integrity and security, thereby enhancing public trust (AlShehail et al., 2021).

However, challenges accompany technological innovation in public services. The digital
divide can exacerbate inequalities by limiting access to technology-enhanced services (Hu et
al., 2019). Additionally, concerns around data protection and privacy arise due to the potential
risks of personal information leakage or misuse (Andersen, 2022).

To address these challenges, governments must ensure that the benefits of
technological innovation are equitable and accessible to all segments of society. This involves
considering the impact of innovation on vulnerable or excluded groups in public services
(Muluk et al., 2021). Moreover, it is crucial for governments to adopt incremental innovation
approaches and integrate digital technologies effectively to enhance service delivery (Ahmad,
2021). In conclusion, while technological innovation offers immense potential to enhance
public services, it is essential for governments to navigate the associated challenges effectively.
By prioritizing inclusivity, transparency, and data security, governments can harness the
benefits of technology to improve service delivery and governance for all citizens.

3.3. Factors that influence successful implementation of technological innovation.

Successful implementation of technological innovations in public administration is
influenced by various factors. The adoption of innovation in public organizations is complex and
diverse, depending on the type of innovation, such as technological, administrative, and
process (Lee et al., 2023). Structural intellectual capital has a positive and direct influence on
the capacity for innovation in public administration (Silva et al., 2021). Additionally, the digital
transformation of the state, as seen in the case of Germany, showcases the significant progress
made in digitizing public services (Mergel, 2021).

In the 21st century, the role of information and communication technology (ICT) is
crucial in driving economic growth and societal development (Xidirova, 2020). Digital tools are
increasingly being utilized to address structural and administrative challenges faced by Higher
Education Institutions (HEIs) (Saykili, 2019). Moreover, the integration of 21st-century skills,
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such as information literacy and technology literacy, is essential for effective leadership in
public administration (Lues, 2020).

Furthermore, the importance of social equity and global awareness in public
administration is emphasized, highlighting the need for administrators to address inequities
and improve public service outcomes (McCandless, 2020). Public sector entrepreneurship and
innovation play a vital role in driving technological advancements within public organizations
(Gicheva & Link, 2021). The development of innovation configuration maps can enhance
classroom management in 21st-century learning environments (Herfina, 2022). In conclusion,
the successful implementation of technological innovations in public administration requires a
combination of factors such as structural intellectual capital, digital transformation, and the
integration of 21st-century skills. Administrators need to adapt to new challenges and
opportunities by leveraging digital tools, fostering innovation, and promoting social equity to
meet the evolving demands of the 21st century.

The successful implementation of technological innovation in public services is
contingent upon several critical factors. Firstly, strong leadership support from the government
is essential. Leaders who advocate for and facilitate the adoption of technology in public
administration can ensure proper resource allocation and foster an organizational culture
conducive to change (Savitri et al., 2023).

Secondly, the presence of adequate technological infrastructure is paramount. A robust
technological framework, including reliable internet connectivity and stringent security
measures, is crucial for the smooth execution of technological innovations in public services
(Natario & Couto, 2021).

Moreover, the skills and capacity of government personnel significantly impact the
successful implementation of technological innovation. Providing comprehensive training and
enhancing the technological proficiency of employees are vital for the effective integration of
new technologies into public service delivery (MeriCkova & Muthova, 2021).

Additionally, a supportive policy and regulatory environment are indispensable.
Well-crafted policies and regulations that promote the utilization of new technologies can help
mitigate legal and administrative obstacles during the implementation phase ("undefined",
2019).

Lastly, public participation and engagement play a pivotal role in the successful
implementation of technological innovation. Involving communities in the planning and
development of technology solutions ensures that services align with their needs, fostering
acceptance and minimizing resistance to change (Rahman et al., 2021).

By addressing these factors and proactively overcoming challenges, governments can
enhance the prospects of successfully implementing technological innovations in public
services, ultimately improving service delivery and meeting the evolving needs of citizens.

3.4. Challenges and Opportunities for Implementing Technological Innovation

Implementing technological innovation in public administration presents various
challenges in adapting to new opportunities in the 21st century. Lee et al. (2023) highlight the
significance of organizational culture and leadership in influencing administrative and
technological innovation. They define administrative innovation as changes in communication
methods and employee work structures, while technological innovation involves implementing
new programs and services. Williams et al. (2022) emphasize that technology and innovation
are fundamental to modern organizations across all aspects.

One significant barrier to innovation, as identified by Carvache-Franco et al. (2022), is
the high costs associated with innovation development, leading many companies in developing
countries to prefer acquiring technology rather than developing it internally. Furthermore,
Anderson (2016) points out that distinct barriers to innovation, such as market failures, create
inefficiencies that necessitate public institutions to address scientific and technical needs.
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In the realm of education, Saykili (2019) discusses the impact of digital connective
technologies on higher education, offering solutions to structural and administrative challenges
faced by institutions. Mutohhari et al. (2021) stress the importance of integrating technology
based on 21st-century skills in vocational education to enhance learning capabilities.
Additionally, Moshinski et al. (2021) explore trends and challenges in modern educational
technologies, including financing, digital integration, and informational security.

To address these challenges, it is crucial for public administrators to consider
technology integration and coordination across various domains (David and Mcnutt, 2019).
Safri & Jamaludin (2022) emphasize the importance of developing 21st-century skills, including
information skills and communication, through ICT to meet the demands of the digital era. In
conclusion, the successful implementation of technological innovation in public administration
requires addressing barriers such as high costs, market failures, and the need for skill
development in the digital age. By leveraging organizational culture, effective leadership, and
strategic technology integration, public administrations can adapt to new challenges and
opportunities in the 21st century.

The implementation of technological innovation in public services faces various
challenges that must be addressed for successful outcomes. One significant challenge is the
digital divide, where disparities in access and skills hinder the equitable use of
technology-enhanced public services (Sinaga et al., 2022). This gap can lead to inequalities in
accessing essential services. Moreover, data security and privacy concerns are critical issues in
the adoption of technology in public administration, as breaches can erode public trust and
impede technology adoption (Pawar et al., 2021). Ensuring robust data protection measures is
essential to maintain public confidence.

Additionally, the financial burden of implementing new technologies poses a barrier, as
governments may struggle to allocate sufficient resources for purchasing, integrating, and
maintaining new systems (Widodo, 2019). Resistance to change from government employees
who are accustomed to traditional work methods can also impede technological innovation
(Cordella & Paletti, 2019). Furthermore, legal and regulatory uncertainties surrounding new
technologies can create additional challenges that need to be navigated (Crismariu & Somitcd,
2022).

To overcome these challenges, a comprehensive approach is necessary, involving
training, education, and the development of appropriate policies (Garcia et al.,, 2022). By
addressing these issues proactively, governments can mitigate barriers to technological
innovation and maximize the benefits for society. This approach includes not only investing in
infrastructure but also in capacity building and creating a supportive environment for
embracing change (Khan et al., 2019). In conclusion, by recognizing and addressing challenges
such as the digital divide, data security, financial constraints, resistance to change, and legal
uncertainties, governments can pave the way for successful implementation of technological
innovations in public services. Through a coordinated effort that encompasses training,
education, and policy development, the potential benefits of technology in enhancing public
services can be fully realized.

3.5. Opportunities to increase the effectiveness of implementing technological
innovations.

To enhance the effectiveness of implementing technological innovations in public
administration in the 21st century, several key strategies can be considered. Administrative and
technological innovations are interconnected, with administrative innovation involving changes
in organizational rules and structures, while technological innovation pertains to the
implementation of programs and services (Lee et al., 2023). Collaboration and co-creation are
essential in the public sector to drive innovation, with innovation being a combination of
political, administrative, and technological elements (RakSnys et al., 2020). Process innovation,
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which integrates technological and organizational changes, is crucial and can result from the
introduction of new technology within an organization (Khodadad-Saryazdi, 2021).

Moreover, the integration of artificial intelligence (Al) in public sector operations can
significantly improve efficiency and service delivery. Al co-creation in the public sector involves
assessing steps to integrate Al within the public innovation ecosystem (Autioniemi, 2020).
Additionally, the ambidextrous utilization of Al in policing, as outlined in a conceptual
framework, presents opportunities and challenges for leveraging Al in law enforcement tasks
(Korhonen et al., 2021).

Furthermore, to address the evolving landscape of public administration, it is essential
to focus on developing 21st-century skills among public sector employees. This includes
integrating skills such as digital literacy, digital leadership, and other key competencies to adapt
to the changing environment (Lues, 2020; Amadi, 2021; Safri & Jamaludin, 2022). Public health
policies and risk assessments are also critical in the 21st century, with a focus on
evidence-based responses, effective leadership, and ethical considerations (Caton et al., 2020;
Anderson et al.,, 2020). In conclusion, by fostering a culture of innovation, embracing
technological advancements like Al, promoting collaboration, and developing essential skills
among public sector employees, the implementation of technological innovations in public
administration can be significantly enhanced to meet the challenges and opportunities of the
21st century.

To enhance the effectiveness of implementing technological innovations in public
services, several opportunities can be leveraged. Firstly, investing in training and technology
skills development for government employees can improve their capacity to manage new
technologies efficiently and reduce resistance to change (MeriCkova & Muthova, 2021).
Additionally, adhering to standards and best practices in technological innovation
implementation can streamline the process and mitigate risks, drawing from successful
experiences in other regions (Savitri et al.,, 2023). Collaboration with private sectors and
non-profit organizations can provide governments with additional resources, expertise, and
broaden the impact of technology solutions (Safitri & Setyowati, 2021).

Moreover, fostering a culture of innovation and supporting pilot projects within public
administration can lead to the identification of effective solutions for public service challenges
(Wal & Demircioglu, 2020). By embracing these opportunities and addressing existing
challenges, governments can increase the likelihood of successful technological innovation
implementation, ultimately delivering greater benefits to society.

4. Conclusions

In the context of the evolution of public administration in the digital era, research
highlights the important role of technological innovation in improving the quality of public
services. A number of types of technological innovation have been identified, including
e-government, big data analysis, artificial intelligence (Al), Internet of Things (loT), blockchain,
as well as virtual reality and augmented reality. Through the application of this technology,
government organizations can optimize administrative processes, speed up decision making,
and increase responsiveness to community needs. Apart from that, technology also opens up
new opportunities in interaction between government and society, enabling active citizen
participation in the delivery of public services and the development of more inclusive policies.

However, although technological innovation promises various benefits, its
implementation is not free from a number of challenges. The high costs of developing and
using technology tend to be a major obstacle, especially for developing countries with budget
constraints. In addition, the digital divide between urban and rural areas is also a serious
obstacle in ensuring equitable access to technology services. Not only that, concerns about
data security and privacy also need to be taken seriously, considering the potential risk of
leakage or misuse of personal information. Therefore, while the opportunities to improve the
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efficiency and effectiveness of public services through technological innovation are enormous,
governments also need to carefully consider the various risks and challenges associated with
their implementation.

Although technological innovation offers various opportunities to improve the
efficiency and effectiveness of public services, the challenges associated with its
implementation cannot be ignored. The high costs of developing and implementing technology
are often a major barrier, especially for countries with limited resources. Additionally, the
digital divide between urban and rural areas can exacerbate unequal access to technology
services, magnifying social divisions. In addition, concerns about data privacy are a central
issue in society's acceptance of technology, considering the potential risk of leakage or misuse
of personal information. Resistance to change also often appears among government
employees who are accustomed to traditional work methods, thereby slowing down the
adoption of new technology. Additionally, uncertainty surrounding laws and regulations can
create doubt and uncertainty in implementing technological innovations. However, by
proactively recognizing these factors and taking appropriate steps to overcome each challenge,
governments can increase the chances of successful implementation of technological
innovations in public services. Thus, collaborative efforts in overcoming these challenges will be
key to realizing the full potential of technological innovation in improving public services
effectively and sustainably.

Apart from the challenges faced, there are also a number of opportunities that can be
exploited to increase the effectiveness of implementing technological innovation in public
services. One key opportunity is investment in training and technology skills development for
government employees. By increasing their technological understanding and competency,
government employees will be better prepared to manage and utilize new technologies
efficiently, thereby improving the quality of services provided to the public. In addition,
collaboration with the private sector and non-profit organizations can also be an effective
strategy in expanding access to the resources and expertise needed to implement
technological innovations. By collaborating with various parties, the government can obtain
additional support in the development, implementation and maintenance of new technology,
thereby accelerating the transformation of public services. Furthermore, establishing a culture
of innovation within government is also key in optimizing the benefits of technology for society.
By encouraging the creation of a work environment that supports experimentation and new
ideas, the government can facilitate an innovation process that is sustainable and responsive to
change, thereby strengthening the effectiveness of implementing technological innovation in
public services as a whole. By utilizing these opportunities wisely, the government can create
an ecosystem that supports improving the quality and accessibility of public services through
the use of innovative technology.

As an implication of these findings, it is important for governments to thoroughly
consider how they can integrate technology with existing policies, practices and organizational
structures. In doing so, they can face challenges and better exploit opportunities in their efforts
to improve public services through technological innovation. Robust integration between
technology and other aspects of public administration will enable governments to achieve
greater efficiency in the provision of services to the public, while taking into account the needs
and expectations of citizens.

However, this research has limitations in the scope of the literature which may not
cover all aspects of technological innovation in public services. Therefore, there is a need for
further research that can explore more deeply the impact and factors influencing the
implementation of technological innovation in the context of public administration. It is hoped
that future research will provide deeper and more comprehensive insight into how technology
can be a catalyst for positive change in public services. In this way, more appropriate and
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effective steps can be taken to optimize the benefits of technology in meeting society's needs
efficiently and responsively.
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