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ABSTRACT
INTEGRATING FRONTIER TECHNOLOGIES: ENHANCING EFFICIENCY AND
IMPACT IN THE UN'S RESPONSE TO GLOBAL CHALLENGES

Aboubakri DIAW
2024

Dissertation Chair: Dr. Gualdino Cardoso
Co-Chair: Dr. Jaka Vadnjal

This dissertation investigates the strategic integration of frontier technologies—
Artificial Intelligence (AI), blockchain, big data, Internet of Things (IoT), and cloud
computing—within the United Nations (UN) to enhance operational efficiency and
impact. The research aims to understand how these technologies can be leveraged to
improve decision-making processes, resource management, and service delivery,
ultimately strengthening the UN's response to global challenges.

The study employed a mixed-methods approach, collecting data from over 400
staff members across 40 UN entities through surveys, numerous expert interviews, and
the analysis of more than 500 UN projects on Al and other frontier technologies. This
comprehensive dataset provided insights into the operational impact of these technologies
and the challenges and barriers faced during their integration.

Key findings indicate that the adoption of frontier technologies significantly
boosts efficiency, transparency, and decision-making within the UN. For instance, big
data analytics and predictive models, such as those used by the UN Global Pulse and the

World Food Programme, have enabled the organization to forecast future scenarios and



proactively address potential issues. Blockchain technology has improved transparency
and efficiency in aid distribution, as demonstrated by the World Food Programme’s
Building Blocks project. Additionally, IoT devices and advanced data analytics have
optimized resource management in disaster response scenarios, enhancing the UN's
logistical operations.

Despite these advancements, the study identified several challenges, including
organizational issues like lack of coordination, risk aversion, and resource constraints.
Technical challenges such as interoperability, cybersecurity risks, and legacy
infrastructure also pose significant barriers. Ethical and regulatory concerns, particularly
regarding data privacy and bias in Al systems, add further complexity to the integration
efforts.

The research concludes that while the UN has made considerable progress in
integrating frontier technologies, addressing these challenges through coordinated efforts,
improved policies, and strategic collaborations — including with specialized tech
companies - is crucial for realizing their full potential. The ongoing commitment to
innovation and adaptability will enable the UN to better fulfill its mission of promoting

peace, security, and sustainable development globally.
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CHAPTER I
INTRODUCTION

1.1 Introduction

The United Nations and other global bodies must adapt to the 21st century's
evolving technological landscape and escalating international crises. Frontier
technologies such as artificial intelligence, blockchain, the Internet of Things (IoT), big
data, or cloud computing have the potential to revolutionize the functioning of UN
entities, policy formulation, and service delivery. These advancements promise
significant improvements in efficiency, transparency, and decision-making processes.
However, the UN faces significant challenges in strategically integrating these
technologies into its frameworks and operations effectively.

First, there is a pervasive lack of deep knowledge and expertise within the UN
about what, concretely, leveraging frontier technologies effectively would entail. This
knowledge gap hampers the ability to identify, operationalize, and leverage these
technologies to their full potential, hence underutilization and losing innovation
opportunities.

Secondly, the intricate bureaucracies entrenched in the UN framework and
institutional inertia deter agile uptake and scale of technological innovations. Such
organizational barriers slow decision-making and the incorporation of new technologies
in good time to effectively respond to global challenges. Moreover, integrating frontier
technologies poses some critical ethical issues: data privacy and security, as well as
equity in access. Proper deployment in an ethical, inclusive, and accessible manner is a
significant challenge with these technologies. A significant concern is sustainability in

the deployment of technology. Technologies need to be effectively integrated,



maintained, and scaled sustainably so that they become beneficial in the long term and
resilient against further challenges.

The risks of lost opportunities are high: namely, for better operational efficiency,
transparency, and increased impact and capacity to deal with global challenges
comprehensively.

This research thus attempts to unveil such barriers and, in many ways, understand
the nature of these challenges for suggesting strategic frameworks toward integrating
frontier technologies within the UN. The project will respond to these issues, helping to
increase operational efficiency, decision-making processes, and overall impact on the UN
so that it can remain valid in a world that is moving at digital speed.

What is more, the integration of frontier technologies in the UN is one of the
keyways by which the organization will effectively meet its mission in the 21st century.
Attending to these identified limitations will position the UN to harness technological
advances to better address and positively influence such issues as climate change, socio-
economic inequalities, and humanitarian crises.

This research will contribute towards enriching academic discourse and will also
provide a valuable contribution towards offering sustainable global organizational
solutions that seek to harness the potentials of technology for sustainable development

and global governance.

1.2 Research Problem
In the 21st century, the United Nations (UN) and other global organizations are
navigating a landscape marked by rapid technological advancements and escalating
global crises. Frontier technologies, such as Blockchain, Artificial Intelligence (Al), the

Internet of Things (IoT), Big Data, or Behavioral Science, hold immense potential to



revolutionize the UN's operations, policymaking, and service delivery. However, despite
their transformative potential, the UN faces significant challenges in strategically
integrating these technologies into its frameworks and operations (UN, 2022). This lag in
timely adoption and effective integration poses significant risks: missed opportunities for
enhanced efficiency, transparency, and impact; widening gaps in addressing global issues
and a failure to remain relevant and responsive in a digitally accelerated world (Sivaram,
2018).

The core of this problem lies in a multifaceted conundrum.

e Lack of Comprehensive Understanding and Expertise: There is a
pervasive lack of in-depth knowledge and expertise within the UN
regarding the effective harnessing of frontier technologies. This
knowledge gap hinders the ability to identify, implement, and leverage
these technologies to their full potential, leading to suboptimal utilization
and missed opportunities for innovation (Cimatti, 2016).

e Institutional Inertia and Bureaucratic Complexity: The UN’s complex
bureaucratic structures and institutional inertia impede the agile adoption
and scaling of technological innovations (Brulle and Norgaard, 2019).
These organizational barriers slow down the decision-making processes
and the implementation of new technologies, preventing timely responses
to global challenges.

e Ethical Considerations and Equity in Access: Integrating frontier
technologies raises critical ethical concerns, including data privacy,
security, and equity in access. Ensuring that these technologies are

deployed in a manner that is ethical, inclusive, and accessible to all



member states and stakeholders is a significant challenge (Litke et al.,
2019).

e Sustainability of Technological Deployments: The sustainability of
technology deployments is a major concern. Technologies must not only
be effectively integrated but also maintained and scaled in a sustainable
manner, ensuring long-term benefits and resilience against future
challenges.

e Risks of Missed Opportunities: The inability to timely adopt and
effectively integrate frontier technologies poses substantial risks. These
include missed opportunities for enhanced operational efficiency,
transparency, and impact, as well as a failure to address global issues
comprehensively. This lag can lead to a widening gap between the UN's
capabilities and the rapidly evolving needs of the global community.

This research aims to dissect these barriers, providing a nuanced understanding of
the challenges and proposing strategic frameworks for the integration of frontier
technologies within the UN. By addressing these issues, the research seeks to enhance the
UN’s operational efficiency, decision-making processes, and overall impact, ensuring the
organization remains relevant and responsive in a digitally accelerated world.

Addressing the integration of frontier technologies within the UN is crucial for the
organization to fulfill its mission effectively in the 21st century. By overcoming the
identified barriers, the UN can leverage technological advancements to enhance its global
impact, addressing critical issues such as climate change, socio-economic disparities, and
humanitarian crises more effectively. This research not only contributes to academic
discourse but also provides practical solutions for global organizations striving to harness

technology for sustainable development and global governance.



1.3 Purpose of Research

The primary purpose of this research is to critically examine the strategic

integration of frontier technologies within the organization, with a specific focus on the

UN. As the UN navigates the complexities of 21st-century global challenges, this study

aims to understand how cutting-edge technologies can be leveraged to enhance

operational efficiency, decision-making processes, and overall impact. The research is

driven by the urgent need for the UN to adapt and thrive amid rapid technological

advancements and escalating global crises (Malik et al., 2024). To achieve this, the

research will pursue the following objectives:

a)

b)

d)

Analyze Current Adoption and Implementation: Provide a detailed analysis of
how these frontier technologies, are currently being adopted and implemented
within various UN agencies. This includes identifying the extent, nature, and
effectiveness of these technologies in different operational contexts.

Identify Challenges and Barriers: Investigate the main challenges and barriers
hindering the strategic integration of these technologies in the UN. This
encompasses cultural, institutional, technical, and ethical dimensions that
impede the agile adoption and scaling of technological innovations.

Develop Strategic Frameworks: Propose actionable strategies and
recommendations to address the identified challenges. The goal is to create
frameworks that facilitate the smooth integration of frontier technologies,
ensuring the UN remains relevant and responsive in a digitally accelerated
world.

Assess Operational Impact: Evaluate how the integration of these technologies

affects operational efficiency and decision-making within the UN. This



involves highlighting both the benefits and potential pitfalls associated with
technological innovations.

e) Derive Best Practices: Identify and disseminate best practices for successfully
integrating frontier technologies into the UN's operations. This will be
informed by case studies and expert opinions, providing a pragmatic blueprint
for other global organizations.

f) Forecast Future Trends: Anticipate future trends in technology integration,
enabling the UN to prepare for and adapt to upcoming technological
advancements. This forward-looking approach will help ensure the
organization is strategically positioned to harness future innovations
effectively.

This research endeavors to bridge the gap between the potential of frontier
technologies and their actualized benefits, empowering the UN to harness technological
advancements effectively in its mission to address global challenges such as climate
change, socio-economic disparities, and humanitarian crises. By providing a nuanced
understanding of the challenges, strategies, and best practices associated with technology
integration, this study aims to contribute to the scholarly discourse on innovation in
international governance and offer a roadmap for global organizations striving to

leverage technological advancements to fulfill their missions more effectively.

1.4 Significance of the Study
The integration of frontier technologies such as artificial intelligence, blockchain,
and the Internet of Things within global organizations, particularly the United Nations,
represents a critical step towards enhancing operational efficiency and addressing global

challenges more effectively. This study’s significance lies in its potential to profoundly



impact the strategic, operational, and developmental capacities of the UN, thereby

contributing to global governance in the following ways:

Enhanced Operational Efficiency:

e Streamlined Processes: By integrating advanced technologies, the UN
can streamline its processes, reducing bureaucratic inefficiencies and
enabling quicker decision-making. For instance, blockchain
technology can facilitate transparent and secure transactions,
minimizing fraud and corruption in aid distribution.

e Optimized Resource Allocation: Frontier technologies can improve
resource allocation by providing real-time data and predictive
analytics. This ensures that resources are directed to where they are

needed most, enhancing the effectiveness of humanitarian efforts.

Improved Decision-Making:

Data-Driven Insights: The utilization of big data and artificial intelligence
can provide UN officials with critical insights, allowing for more informed
and timely decisions. These technologies can analyze vast amounts of data
to identify patterns and predict future crises, enabling proactive measures.
Scenario Planning: Advanced simulations and modeling can help in
planning and preparing for various scenarios, thus improving the UN’s

ability to anticipate and respond to global challenges.

Greater Transparency and Accountability:

Blockchain for Accountability: Implementing blockchain technology can
significantly enhance transparency in operations, ensuring that funds and
resources are used as intended. This builds trust among stakeholders,

including member states and beneficiaries.



e Monitoring and Evaluation: Technologies such as IoT can provide
continuous monitoring of projects, ensuring adherence to standards and
timely intervention in case of deviations.

Cultural and Institutional Transformation:

e Fostering Innovation: The study highlights the need for cultural and
institutional shifts within the UN to embrace technological advancements.
Encouraging a culture of innovation can lead to more creative solutions to
complex problems.

e Capacity Building: Training and development programs can equip UN
personnel with the necessary skills to leverage new technologies, fostering
a tech-savvy workforce capable of driving organizational change.

Achievement of Sustainable Development Goals (SDGs):

e Accelerating Progress: The effective integration of frontier technologies
can accelerate the achievement of the SDGs by amplifying the UN’s
impact on critical issues such as poverty, climate change, and health
crises.

e Innovative Solutions: By adopting cutting-edge technologies, the UN can
develop innovative solutions to address global challenges, thereby
contributing to sustainable development and equitable growth.

Strategic Reorientation for Future Readiness:

e Adaptive Governance: The study underscores the importance of adaptive
governance frameworks that can evolve with technological advancements.
This ensures that the UN remains relevant and responsive in a rapidly

changing world.



e Future Trends Anticipation: By anticipating future technological trends,
the UN can stay ahead of the curve, preparing for and capitalizing on new
opportunities as they arise.

This research is not merely academic but serves as a practical guide for global
organizations striving to leverage technological advancements. It offers a roadmap for the
UN to harness technology to enhance its global impact, providing actionable strategies
and recommendations that address identified challenges. In essence, this study is a critical
blueprint for empowering the UN to navigate the challenges and opportunities presented
by frontier technologies. By providing a nuanced understanding of the integration
process, this research contributes significantly to the scholarly discourse on innovation in
international governance and offers practical solutions for global organizations aiming to

fulfill their missions more effectively.

1.5 Research Purpose and Questions

The integration of frontier technologies within global organizations, especially
those with mandates in international governance and humanitarian efforts such as the
United Nations, represents a critical area of inquiry in the 21st century. The dynamic
evolution of these technologies and their applications presents both significant
opportunities and formidable challenges for these organizations (Malik et al., 2024). This
chapter delineates the purpose of the research and outlines the key research questions that
guide this inquiry, setting the stage for a comprehensive examination of the integration of
frontier technologies in global organizations.

The primary purpose of this research is to critically analyze the adoption,
implementation, and integration of frontier technologies within global organizations, with

a particular focus on the United Nations. This study aims to uncover the current state of



technology integration, identify the principal barriers and challenges faced by these
organizations, and propose actionable strategies for overcoming these obstacles. By doing
so, the research seeks to contribute valuable insights into the effective management of
technological innovation in the context of international governance, enhancing
operational efficiency, decision-making processes, and overall organizational impact.

Guided by the overarching goal of the study, the following research questions
have been formulated to explore the various dimensions of frontier technology

integration in global organizations:

a. What is the current state of frontier technology adoption in the UN? This question
aims to establish a baseline understanding of the extent, nature, and effectiveness
of technology integration within the organization, providing a comprehensive
overview of the current landscape.

b. What are the main challenges and barriers the UN face in integrating frontier
technologies, and how can these obstacles be overcome? This inquiry seeks to
identify and analyze the multifaceted challenges—including cultural, institutional,
technical, and ethical barriers—that impede the effective integration of frontier
technologies. Additionally, it explores potential solutions and strategies to
navigate these challenges.

c. How does the integration of frontier technologies impact operational efficiency
and decision-making in global organizations? This question examines the effects
of technology integration on the operational dynamics of global organizations,
assessing both the benefits and potential pitfalls associated with such innovations.
It will reveal the transformative power of these technologies in a real-world

context.
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d. What are the best practices for successfully integrating frontier technologies into
global organizations? By addressing this question, the research aims to identify
and disseminate effective methodologies, strategies, and practices that have
proven successful in integrating frontier technologies within the organizational
fabric of global entities. Additionally, it will offer global organizations a
pragmatic blueprint to navigate the technological landscape effectively.

e. What future trends can be anticipated in the integration of frontier technologies in
global organizations? This forward-looking question endeavors to forecast
emerging trends and developments in technology integration, preparing global
organizations to adapt and to be strategically prepared for the future and capitalize
on future technological advancements.

Through a meticulous examination of these research questions, this study aims to
bridge the gap between the theoretical potential of frontier technologies and their
practical implementation within global organizations. Addressing these pivotal research
questions is crucial to unraveling the complexities of frontier technology integration in
global organizations.

This exploration will provide a comprehensive picture of the current adoption
status, pinpoint the multifarious challenges and barriers, and illuminate pathways to
surmount them. Finally, by forecasting future trends. In essence, this research seeks to
bridge the gap between the potential of frontier technologies and their actualized benefits
in the realm of international governance and humanitarian efforts (Mathiason, 2008). It
is a journey towards enabling global organizations, particularly the United Nations, to
harness the full spectrum of technological advancements, ensuring their role as resilient,

effective, and visionary leaders in addressing the global challenges of our time.
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By providing a nuanced understanding of the challenges, strategies, and best
practices associated with technology integration, this research contributes to the scholarly
discourse on innovation in international governance and offers a roadmap for global

organizations striving to leverage technological advancements to fulfill their missions

more effectively.
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CHAPTER II:
REVIEW OF LITERATURE

2.1 Theoretical Framework
The integration of frontier technologies within global organizations, particularly
the United Nations, is a multifaceted challenge that intersects with numerous theoretical
perspectives. This study leverages a diverse set of theories to understand and navigate the
complexities of technological adoption and integration.

By examining these theories, we can develop a comprehensive framework that
addresses the organizational, cultural, and strategic dimensions of integrating advanced
technologies in the UN. The theoretical perspectives discussed in this chapter provide a
robust foundation for analyzing the processes, impacts, and best practices associated with
the integration of frontier technologies. In the fast-evolving landscape of global
governance and public administration, the integration of frontier technologies presents
both monumental opportunities and formidable challenges (Veale et al., 2023).

As international organizations and government bodies sail into the digital age,
they are increasingly confronted with the need to harness innovative technologies—
ranging from blockchain and artificial intelligence (Al) to big data and the Internet of
Things (IoT)—to enhance their operations and service delivery (Jones et al., 2013). This
literature review endeavors to chart the theoretical underpinnings that guide and explain
the integration of these technologies within such complex systems.

Theoretical frameworks are indispensable as compasses and navigational aids in
understanding how technologies are not merely tools but catalysts of transformation that
reshape organizational structures, processes, and cultures (Grant and Osanloo, 2014). We

embark on this academic journey by exploring several key theories that illuminate the
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pathways through which technologies are adopted, adapted, and ultimately integrated into

the institutional fabric of international organizations and public offices.

2.2 Anticipatory Governance and Adaptive Legal Frameworks

Anticipatory Governance emphasizes the need for proactive policy-making and
strategic foresight in managing technological advancements. This theory is crucial for the
UN as it deals with the unpredictability of global challenges and the rapid pace of
technological change. By adopting anticipatory governance, the UN can better prepare
for future crises, ensure stakeholder inclusion, and develop adaptive legal frameworks
that are responsive to emerging technologies. Highlighting the evolving landscape of
governance that necessitates a balance between innovation and regulation, this
perspective emphasizes the need for, stakeholder inclusion, and adaptive legal

frameworks as imperative strategies for navigating this dynamic terrain (Kalenzi, 2022).

Scenario Planning
Foresight { Horizon Scanning
Trend Analysis
Stakeholder Involvement
Engagement ‘{ Public Participation
/_ Collaborative Decision-Making

Anticipatory Governance Model

\ Policy Alignment
Integration { Interagency Coordination
Resource Allocation

Implementation
Action Monitoring and Evaluation

Adaptive Management

Figure 1 Anticipatory Governance Model. Adapted from (Guston, 2014)

Anticipatory governance represents a shift from reactive to proactive policy-

making (Guston, 2014). It acknowledges that in a rapidly changing world, the ability to



anticipate, prepare for, and shape future developments is crucial for resilience and
adaptability (Boyd et al., 2015).

The theory has increasingly been discussed in academic circles and implemented
in various policy areas, driving home the point that early engagement and preparation can
mitigate adverse outcomes and leverage opportunities for societal benefit (Quay, 2010).
By focusing on preparedness and inclusivity, anticipatory governance helps ensure that
societies are not only responding to immediate challenges but are also strategically
prepared for the future (Heo and Seo, 2021). Anticipatory governance, stakeholder
inclusion, and adaptive legal frameworks emerge as imperative strategies for navigating
this dynamic terrain (Pencheva et al., 2020). Adaptive legal frameworks are designed to
incorporate flexibility, responsiveness, and a capacity for evolution (Lescrauwaet et al.,
2022), reflecting the following key principles: Flexibility, Responsiveness, Participatory
Governance, Evidence-Based adjustments, Integrated Approach (Sandner et al., 2020).

Anticipatory Governance is both the theory and approach to making policies and
administration in anticipation of forthcoming challenges and opportunities before they are
actualized. Essentially, this is based on the logic that governance systems should not just
be responsive to the happenings that are taking place but should also anticipate what is
yet to come and be prepared as such. For instance, writers like Guston (2014) have
extensively promoted this idea, leading to its widespread adoption across various policy
areas. This is based on the belief that it can enhance resilience and adaptability in an
increasingly complex and uncertain world. According to Raford (2015), the three
essential elements of Anticipatory Governance are:

e Foresight: Exploration of potential future scenarios and trends in a systematic
way. This includes techniques such as scenario planning, horizon scanning, and the

Delphi method to attempt to identify possible futures — and the meaning of these futures.

15



e Engagement: Involvement of a wider variety of stakeholders in the foresight
process, including the public, to ensure plurality of views and democratic derivation of
policy.

e Integration: This involves embedding insights from foresight into policy, or
more literally, incorporating anticipatory knowledge from foresight and engagement into
strategic and policy design.

Anticipatory governance can be then defined as the vision for modeled
governance that should be capable of adapting to opportunities as well as risks based on a

learning process toward policy-making that will be iterative with policies updated.

2.2.1 Examples of Real-world applications

The European Commission has been one of the pioneers in integrating foresight
into policy-making processes—importance of critical trends and emerging issues for the
future of the EU. For example, the 2020 Strategic Foresight Report is on the implications
of both the green and digital transitions. In this regard, the Foresight exercise is to capture
the challenges related to jobs or the challenge of climate change in terms of migration so
that the Commission can engage in some proactive policymaking. This foresight work
informs strategic initiatives like the European Green Deal and the Digital Strategy,
ensuring the EU is well-prepared to face future challenges and opportunities (European
Commission, 2020).

The Smart Nation Initiative of Singapore is the initiative Singapore has taken with
its government-led Smart Nation initiative. The government initiated the Smart Nation
program to convert technological push into social benefits, anticipating strategic payoffs
in a transformed manner from digital technologies. These measures are adopted after

providing foresight in predictive analysis, Al, and IoT uses to assess and manage urban
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problems such as traffic jams, public health, and environmental sustainability. This
consolidates citizens and businesses based on being user-centric in understanding their
needs and requirements to deploy technologies that best meet them (Smart Nation
Singapore, 2020). This makes Singapore a clear example of an intelligent city, ready to
adapt to future changes—technological or societal—through the provision of urban
planning and public services (Tortora, 2019).

The Artificial Intelligence Program of Finland: Finland is one of a good examples
of such an anticipatory approach put forth through the mechanism of Al governance
under the canopy of the national strategy. This can best be exemplified in the case of the
Finnish government, which has done comprehensive foresight studies of what effects Al
might cause in various realms, from healthcare to education. It has developed its Al
policy in a shared and participatory manner, interacting with the academy, industry, and
the public. This policy will be implemented in the broader national strategy and has a
formulated focus area: build Al capabilities, ensure the practice of ethical Al, and prepare
the workforce for changing job markets. Finland's proactive stance will prepare the
country not only to reap Al benefits but also to manage possible risks associated with its
use.

Governments can indeed become more resilient and innovative, fostering truly
sustainable development through the proactive and inclusive design of policies for a
dynamic world. The growing complexity and interconnectedness of technologies like Al,
necessitate a continuous reassessment of governance structures, ensuring they remain

aligned with democratic values, human rights, and sustainability (Davis et al., 2022).
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In essence, the approach to the practice of anticipatory governance is much
different from the conventional reactive governance models, as it is focused on foresight,
engagement, and integration but gives a solid architectural framework to actively pre-
prepare for future uncertainties and make the best of newly emerging opportunities. In
practice, evidence from the European Commission, Singapore, and Finland themselves

illustrates the practical application and associated benefits of using the approach.

2.2.2 Relevance and connection to the research
The research shall deal with how the United Nations can use advanced
technologies to gain efficiency in operational areas and how the effectiveness of the

exponential tool will be enhanced systematically. A core theoretical framework that
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informs and helps understand the integration process will be Anticipatory Governance.
Here's how each component of the theory relates to my study:

Foresight: Foresight is a systematic exploration of potential future developments
to inform present decisions and policies. In a UN context, foresight maps out emerging
global challenges: pandemics, climate change, and geopolitical shifts. For instance, how
Al can predict and help mitigate the aftermaths of climate change or even how
blockchain can increase transparency in the distribution of humanitarian aid. The forsight
will formulate several future scenarios where these technologies might be pivotal through
scenario planning. It shall enable the UN to be prepared for a range of contingencies and
shape itself to fit the strategy.

Engagement: It will involve a broad base of stakeholder engagement, in
particular, Member States, UN personnel, technology experts, and civil society, in
foresight and decision-making. This would ensure that diverse perspectives and expertise
are brought in, making policies that are more democratic and effective. The research
touches upon the aspect of stakeholder involvement in integrating technology in carrying
forward the organizational mechanism. It involves conducting interviews and surveys
with UN officials, technologists, and the beneficiaries themselves about the potential and
challenges of adopting these technologies.The study aims at an all-inclusive approach to
ensure that the adoption of frontier technologies is not only technically feasible but also
socially acceptable and aligned with the views and needs of the stakeholders involved.

Integration: Integration means embedding the insights derived from foresight and
engagement into the strategic planning and design of policies and operational processes
of the organization. This ensures that knowledge derived from anticipation is translated
into workable and practicable strategies. The research is based on the capability of the

UN to incorporate the preceding anticipatory insights into its strategic planning. This
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involves creating frameworks for integrating Al, blockchain, and IoT into the various
operations of the UN, including peacekeeping to development projects. The study should
help make concrete suggestions on policy exercise through the analysis of case studies
and best practices, helping one see how frontier technologies could be used to improve
efficiency and impact.

The framework of Anticipatory Governance fits well with the research, as it gives
significant insights into how the UN could use frontier technologies to be more proactive
in the process of anticipating crises and challenges that the world faces. The following
research, as seen from these theoretical spectacles, looks forward to boosting the strategic
enhancement of the United Nations' capacity to make sure it remains resilient and

effective in a continually more complex and uncertain world.

2.3 Innovation in Development Cooperation
The adoption of innovation in development cooperation underscores the pressing

need for international organizations to strategically embrace technological advancements
(Goralski and Tan, 2020). The theory is transformative urging stakeholders in the
development sector to think beyond traditional methods and to leverage new technologies
and approaches for greater impact (Novy et al., 2022). It promotes a more dynamic,
responsive, and effective model of development that is better equipped to meet the
challenges of the 21st century (Faure et al., 2022). This theory propels us to investigate
further into the best practices and challenges associated with integrating these
innovations in diverse developmental contexts. It also stresses the importance of aligning
technological advancements with societal goals and ethical considerations as described
by Lykidis et al. (2021), ensuring that development cooperation remains an effective tool

for global progress (Mawdsley et al., 2014).
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The theory underscores the extraordinary potential of new technologies, practices,
and ideas to transform the impact of development work. This paradigm is about
transforming conventional development methods, which tend to be static, to become
dynamic, adaptive, and responsive. The theory highlights that those technological levers,
designed to drive creativity and open up solutions to many complex challenges, should be
utilized through the engagement of all stakeholders.

e Technological Adoption: Integrating cutting-edge technologies such as Al,
blockchain, and big data into development initiatives enhances efficiency, transparency,
and impact through the optimization of resources. These technologies enable optimized
resource allocation, enhanced informed decision-making, and innovative service
delivery.

e Collaborative Approaches: Encouraging partnerships between
governments, international bodies, private sector entities, and local communities ensures
development solutions that are co-created, contextual, and sustainable.

o Flexibility and Adaptability: Implementing development strategies in an
adaptable and flexible manner involving timeframes, feedback, and changing contexts.
This includes iterative processes, pilot projects, and the scalability of successful
interventions toward achieving scale.

e Focus on Impact: Emphasizing initiatives that lead to achievable and
sustainable impacts on target populations. This demands a robust framework for the

monitoring and evaluation of innovative solutions.

2.3.1 Real-World Applications
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Figure 3 WFP Building Block. Souce: WFP

World Food Programme's (WFP)
Blockchain for Food Assistance: One
practical use of blockchain has been
by the World Food Programme
during its food assistance mission.
Their project, "Building Blocks," is a
distributed ledger to track
transactions and manage entitlements
for participants in the food support
program. This helps make assistance
more efficient, with less risk of fraud,

ensuring aid reaches those it is

intended for. This innovative method has been implemented in Jordanian refugee camps,

showing blockchain's potential in humanitarian aid's transparency and effectiveness

(World Food Programme, 2020).

United Nations Development Programme's (UNDP) Accelerator Labs: The

Accelerator Labs of UNDP are a great example of development cooperation designed via

a global network of labs that focus on complex development challenges. For instance, an

Accelerator Lab in Uganda tests low-cost solar energy solutions for off-grid

communities. By involving local innovators with rapid testing cycles, the lab identifies

and implements effective energy solutions that are both sustainable and tailored to the

community's needs (UNDP, 2020).
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Kenya's M-PESA Mobile Banking System: M-PESA, the mobile banking service

launched in Kenya by Safaricom and Vodafone, illustrates how advanced technology can

change the face of development
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boosted financial inclusion for

millions of Kenyans, especially those in rural areas where traditional banking
infrastructure does not exist. The success of M-PESA has led to similar innovations in
Africa and other developing parts of the world, showcasing how mobile technology can
aid economic development (Safaricom, 2020).

USAID's Digital Development Strategy: The United States Agency for
International Development has embraced digital innovation to improve its development
programs. The USAID Digital Development Strategy seeks to incorporate digital
technologies to enhance development effectiveness. For example, the Health Information
Systems Program of USAID in Nigeria uses digital tools to monitor immunization
coverage in real-time, promoting better resource allocation and health outcomes. Through
digital technology, USAID enhances the efficiency and effectiveness of its programs
(USAID, 2020).

Innovation in Development Cooperation represents a paradigm shift towards more

dynamic, inclusive, and technology-driven pathways toward development. By adopting
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new technologies, nurturing collaborations, and being agile, development organizations
can effectively address intricate challenges. Real-life examples from the World Food
Programme, UNDP, Kenya's M-PESA, and USAID demonstrate the practical application
and benefits of innovative practices in development. These examples illustrate how
innovation can be harnessed to increase impact, efficiency, and sustainability in

development, contributing to the attainment of global development goals.

2.3.2 Relevance and connection to the research

At the core of the Theory of Innovation in Development Cooperation is the
transformative potential of new technologies and innovative practices. This underscores
dynamic, responsive approaches that use technology to promote the adoption of cutting-
edge technologies, foster creativity, and engage stakeholders. Just recently, one's work
within the United Nations on taking frontier technologies for its better operational
effectiveness and impact can very clearly be placed within this theoretical framework.

Technological Adoption: All this has made the UN face very complex global
challenges such as humanitarian crises, climate change, and sustainable development.
The current research strives to look at the prospect of adopting artificial intelligence,
blockchain, the Internet of Things, and big data analytics within and across the UN
structure to address these grand challenges. For example, Al can enhance the predictive
analytics of disaster responses, blockchain can ensure transparent and efficient aid
distribution, and IoT can be effective in real-time environmental condition monitoring.
With a focus on the implementation of such technologies, the present study corresponds
to the theoretical emphasis placed on harnessing technological development for better

outcomes of development.
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Human Aspects: Central to the theory of Innovation in Development Cooperation
is the proposition that governments, international organizations, private sector entities,
and local communities must be seen to pursue partnerships. Indeed, the research strongly
emphasizes the need for the UN to engage in collaborative ways of integrating
technology. This involves partnering with technology companies, academic institutions,
and civil society organizations to co-create and implement technology-driven solutions.
For example, partnerships with tech firms may facilitate the implementation of Al tools
for data analysis. In contrast, partnerships with local communities or end-users would
ensure the technologies are place- and need-specific. So, the focus on all the stakeholders
makes the innovation sustainable and relevant in the said ecosystem.

Use flexibility to adapt: The theory also emphasizes that the development
strategies that are drawn will need to be flexible and adaptable. The research will involve
how the UN organization can adopt its approaches considering these iterative processes
when it comes to pilot projects, as well as the scalability of the solutions whose design
and development are based on frontier technology. Through the pilot approach, the UN
agencies can test new technologies on a small scale and learn from those experiences
while improving the technologies before the full deployment of the tested technologies.
This follows the idea that the theory should demand dynamic and adaptive natures of the
approach that can take feedback positively and respond to changing scenarios.

Focus on Impact: The critical factor identified for Innovation in Development
Cooperation is the ability to bring sustainable measured outcomes. This research looks at
the effect that frontier technologies have on the UN's operations and its decision-making
procedures. Another secondary point in the research is to draw best practices and
recommend how technologies can effectively integrate through cases and empirical data.

For instance, through the assessment of the implications of the application of blockchain
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in the field of supply chain management, improvements in efficiency and transparency
could be learned, and through studying the application of Al in the analysis of policy,
improvement in accuracy in making decisions. This impact-focused approach ensures
that the technologies improve operational efficiencies and contribute to the broader
development goals placed by the UN.

Addressing Ethical Concerns: While innovation has been encouraged, the theory
does not shy away from acknowledging the kind of ethical implications new
technological products could have. The study allays these concerns by dealing with the
moral dimensions of technology integration within the UN, which comprises data
privacy, access and equity about technologies, and potential misuse of technological
tools. The research followed the importance of responsible innovation and ethics of broad
social implications by proposing an ethical guideline and governance framework.

Innovation in Development Cooperation theory gives insight into how frontier
technologies are integrated into the UN system. This study will focus on how the
adoption of technology, collaboration ways, flexibility, impact, and ethical issues will
offer valuable inputs on how the UN harnesses technological developments that are
achievable for offshoring improvement in operational efficiency and development
impact. This alignment should further emphasize the importance and potential influence

of my research in fostering change toward global development practices.

2.4 Convergence of technologies
The convergence of technologies is a relatively new but rapidly evolving theory.
It highlights the transformative potential and challenges brought about by the merging of
different technologies (Sandner et al., 2020). It also refers to the synergistic combination

of multiple, distinct technological streams into unified systems that create new
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functionalities and opportunities (Rabah, 2018). This concept is pivotal in understanding
the dynamic and rapidly evolving landscape of modern technology, where boundaries
between traditionally separate fields blur and create transformative potentials across

industries and societies (Singh et al., 2020).
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Figure 5 Convergence of technologies. Adapted from (Samala et al., 2023)

The theory underscores a future where the integration of diverse technological
domains will increasingly drive innovation (Sharma et al., 2021), requiring new ways of
thinking, new forms of education and collaboration, and new approaches to regulatory
and ethical challenges (Nehme et al., 2022). As such, it is an essential concept for
understanding and navigating the future of technological development, especially in
fields where these technologies meet the needs and challenges of global and local

societies.
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This integration of several technological innovations in various disciplines into
new synergistic functionalities and applications, may show how this multiplier effect
could drive unprecedented innovation and transformation across industries (Roco &
Bainbridge, 2003). In other words, the theory of convergence of technologies consists of
the following:

Synergy creation: These are the possibilities derived from combining different
technologies to provide improved capabilities and new applications that would not have
been feasible with individual technologies alone (OECD, 2017). Such synergy may result
in complex systems with better performance, efficiency, and flexibility.

Interdisciplinary Teamwork: Innovation and solving complex problems are only
possible through collaboration among varied scientific and technological fields. Drawing
from varied perspectives and competence can facilitate the development of new and more
effective solutions.

Improved Performance: Converged technologies have integrated systems that, in
all cases, perform better than the individual technologies that produce them. This most
often means greater efficiency, reliability, and adaptability, which can be paramount in
addressing the current modern challenges.

Market and Societal Impact: The merging of disruptive technologies will
revolutionize industries and the fabric of societal practices through innovative solutions
addressing both fundamental and new needs much more effectively. It is bound to

translate into significant economic, social, and environmental gains.

2.4.1 Real-life Examples
Smart Cities: IoT and Al are employed in intelligent cities together with IoT and

big data analytics and advanced communication networks to achieve intelligent urban
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living. For example, in Barcelona, [oT sensors are used in the smart city project to
supervise and control infrastructure, such as street lighting, waste management, and

traffic flow. This data sent back from the sensors to the Al algorithms is then analyzed,
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Figure 6 Example Smart City Barcelona

hence allowing the rules through which a city operates to be optimized. This results in
reduced costs and increased efficiency as, for example, "Smart traffic signals adapt at the
moment not to congest the movement of vehicles, and smart garbage cans report to the
sanitation department when they need to be emptied" (Barcelo, 2014).

Health Care Innovations: The healthcare sector has significantly benefited from
the convergence of biotechnology, information technology, and nanotechnology. A
classic example from within the realm of biomedical application is personalized
medicine, where the tailoring and timing of preventive and therapeutic approaches for
individual patients is carried out according to their genetic profiles. For example, the
human genome was mapped using the Human Genome Project and combining

biotechnology with information technology. The two technologies that combined to
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enable this personalized approach in 2003 were the efforts of Collins et al. The various
targeted drug delivery systems that help deliver the drug directly to the targeted, diseased
cells have thus been developed with the help of nanotechnology to minimize the side
effects and improve treatment efficacy (Peer et al., 2007).

Self-driving vehicles: Here, autonomous vehicles are an embodiment of the
convergence of Al IoT, robotics, and sensory technology. Companies such as Tesla and
Waymo are in the business of developing self-driving cars powered by a combination of
LIDAR, radar, cameras, and Al algorithms to steer and make decisions on the road.
These vehicles work together with intelligent road infrastructure to ensure high safety and
efficiency. Coming together, these technologies now enable autonomous vehicles to work
with a high degree of precision and reliability, promising to reduce traffic accidents, fuel
use, and shifting transportation systems.

Agricultural Technology (AgTech): In agriculture, the combination of [oT, Al,
and biotechnology makes it possible to develop practices referred to as intelligent
farming. The realization of precision agriculture is arguably the primary use of [oT
sensors for farmers to collect data on soil state, weather patterns, and crop health, which
is not conceivable in a conventional agricultural system. Al algorithms interpret the data
for farmers towards actionable insights into optimizing planting schedules, irrigation, and
fertilization. In addition, current biotechnological advances have given genetically
modified crops higher resistance to pests and diseases. A good example is drone
technology with Al that, while monitoring crop health status and applying treatments
exactly where necessary, allows for a more efficient use of resources and increases
yields.

The convergence theory of technologies seems to stress the transformative

potential of integrating various technological fields into new innovative solutions to
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tackle complex problems. The examples are numerous with smart cities, health care,
autonomous vehicles, and agriculture, where the synergy of quite diverse technologies
leads to considerable advances and benefits for society. Interdisciplinary collaboration
brings added functionality, efficiency, and influence into effect for the furtherance and
betterment of the quality of life in organizations and industries through an upbeat blend

of various technological fields.

2.4.2 Relevance and connection to the research

The concept of Convergence of Technologies is central to understanding the
potential transformation in which the integration of technological applications helps
increase the effectiveness and reach of bodies such as the United Nations (UN).
According to this concept, the coming together of separate technological fields—
information technology, biotechnology, nanotechnology, and cognitive science—gives
rise to some functionalities that are greater than the sum of their total. The theory in this
context offers a firm framework within which, through this theory, the UN could
consciously and strategically infuse frontier technologies toward handling complex
global challenges more effectively.

Synergistic Potential in the UN Context: The UN's agenda includes complex
issues such as climate change, global health crises, and humanitarian emergencies. The
intersection of technologies now makes it possible to create much more sophisticated and
comprehensive solutions for these problems. For instance, integrating Al, IoT, and big
data analytics into the operations of the United Nations changes the monitoring of
environmental changes. These may include the ability of Al algorithms to comb large
datasets from IoT sensors located in fragile ecosystems to predict natural calamities, with

big data analytics helping in coming up with more accurate and timely interventions. This
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potential for synergy between the two of them is in tandem with the UN's requirement for
higher and integrated approaches regarding global governance.

Interdisciplinary Collaboration: The approach is interdisciplinary, collaborative,
and in line with the theory. For the effective implementation of converged technologies,
there is a need for collaboration between all United Nations agencies, their external
partners, and stakeholders. For instance, transparent supply chain management for
humanitarian aid using blockchain technology would need IT specialists, logistics
experts, and field operatives working in alignment with one another. As a result,
interdisciplinary collaboration ensures that the technologies are not only adequately
deployed but also implemented while considering the peculiarities and challenges of UN
missions.

Improved Operations and Efficiency: These converged technologies have better
functionalities and effectiveness needed for operational effectiveness by the UN.
Convergence can integrate technologies such as Al and blockchain, which will make the
administrative process easier, enhancing efficiency through the reduction of bureaucratic
inefficiency and improved transparency. Blockchain can be used to give secure, tamper-
free records on transactions and distributions, while Al will make allocations and
decision processes better. More functional effectiveness realized directly augurs well for
the better objectives of efficiency, accountability, and impact towards the results of the
UN.

Addressing Ethical and Security Concerns: Although the combination of
technologies is enormous, it also harbors some questions of ethics and security. The study
will investigate these dimensions, advance frameworks of ethical guidelines, and propose
strong security measures. One application would be the confluence of Al big data

analytics, and health interventions in terms of data privacy and ethically deciding on the
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results of the algorithms. By discussing these issues, the study would ensure that the
integration of technologies answers the UN's ideal of human rights and ethical
governance.

The research aims to contribute to the academic debate by elaborating integrated
schemes that may support the systematic embedding of converging technologies in the
UN. Through this research, empirical evidence will be provided on the impact of these
technologies on operational efficiency and policy outcomes. Secondly, it will propose
how to overcome the challenges of interoperability and achieve responsible innovation.
By addressing these facets, the research shall offer valuable insights and practical
recommendations on how to leverage the convergence of the technologies to improve the
efficiency of the UN in tackling global challenges.

In summary, the Convergence of Technologies theory is one that forms the crux
of the research by providing the theoretical underpinning on how strategic integration of
different technological innovations could transform the operations at the UN. It will
identify the synergies, collaborative requirements, enhanced functionalities, and ethical
considerations of converged technologies that articulate comprehensive ways the UN can

respond to complex global issues.

2.5 Intrapreneurship and Challenge-Oriented Innovation Policy (COIP)

The theory points to a paradigm shift in organizational culture and policy-making
(Ambos and Tatarinov, 2022). According to Daimer et al. (2012), it emphasizes the need
for cultivating intrapreneurial talent and integrating demand perspectives in innovation
policies, particularly for addressing societal challenges. As mentioned by Kalenzi (2012),
this approach aligns with the growing recognition of the need for more dynamic,

inclusive, and socially responsive innovation strategies within large organizations.
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Corporate entrepreneurship, or intrapreneurship, is the practice of a corporate
entrepreneurial spirit. It enables employees to have the attitude, capabilities, and
responsibilities to act as entrepreneurs do in their organizations (Pinchot, 1985). The
concept underlines an environment that will favor creativity, risk-taking, and active
solution-finding.

COIP is a targeted innovation effort to meet specific challenges in society and the
environment. This approach makes all innovation activities take on the more significant
social objectives, including sustainability, health, and inclusive growth (Mazzucato,
2018). This means setting goals and mobilizing resources and stakeholders to design
solutions that can help face these challenges.

The most important aspect of intrapreneurship is creating an environment that
permits innovation. Employees should be given the autonomy and capacity to come up
with new ideas and undertake innovation projects with minimal bureaucratic constraints,
ensuring that creativity can thrive, and promising ideas can be swiftly acted upon
(Antoncic & Hisrich, 2003). Additionally, organizations need to create a culture that
encourages experimentation and tolerates failure, making employees feel safe while
engaging in risky ventures and adopting new approaches. This communicates that failures
are part of the learning process (Kuratko et al., 1990). Providing resources such as time,
finances, and mentorship helps move innovative projects from conception to execution
without unnecessary delay (Hornby et al., 2013). Implementing reward systems that
include incentives and recognition programs can significantly enhance morale and
encourage a continuous flow of innovative ideas (Zahra, 1991). Furthermore, strong
leadership support is essential for championing intrapreneurial activities and integrating
them into the broader strategic objectives of the organization, providing legitimacy and

resources for sustaining these activities (Burgelman, 1983).
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Challenge-Oriented Innovation Policy is based on several main elements that
sustain its effectiveness. First, to state ambitious and simultaneously achievable goals to
solve the most critical social challenges, give the line and purpose to innovation
activities, and ensure a focus on solving the significant issues rather than small ones
(Lundvall, 1992). Thus, participation by the government, industry, academia, and civil
society paves the way for diversity of opinion regarding the innovation process, thereby
as explained by Edquist (2011), evoking collaborative problem-solving, which enhances
the relevance and impact of the innovative solution from. It is essential that innovation
policies follow other policy areas, such as education, environmental regulations, and
economic development, with policy coherence aimed at creating a supported environment
for innovation. There is a need for a coherent policy about innovation in other policy
areas, such as education, the environment, and economic development, to create an
environment supportive of innovation, hence allowing for synergies and reducing
conflicts among different policy objectives. For adequate resource mobilization in the
form of finance, infrastructure, and human capital, support is crucial for facilitating
innovation activities that face the challenges outlined in the identification,
implementation, and scaling of innovative solutions. Finally, the development of strong
monitoring and evaluative systems to trace the results, measure the effectiveness of
innovation actions, and in turn readjust the plans is pivotal. In this regard, continuous
monitoring and evaluation ensure that innovation activities stay on course and that
lessons learned are integrated into future efforts.

2.5.1 Real-life examples

Also, to better describe the practical application and influence of both

Intrapreneurship and Challenge-Oriented Innovation Policy, the implementation of these

theories has been discussed through real-life examples. Organizations and governments
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can best use the application of the theories of intrapreneurship as a tool to promote
internal innovation and how a challenge-oriented approach is used in dealing with more
significant issues at an increased level.

3M's Intrapreneurship Program: 3M is considerably known for promoting
intrapreneurship among its employees. The company has a policy in which the
organization encourages its employees to work on their projects or ideas for 15% of their
working time. This policy helped develop many successful products, including the
famous Post-it Note. Through this policy, employees at 3M are empowered to keep on
inventing through autonomy, resources available, and a supportive culture that helps in
innovating, and thereby, the company continues to grow and increase its profitability with
a competitive edge.

Intrapreneurship at Google: The firm has initiated numerous programs to create
an intrapreneurial spirit among workers. The 20% time policy encourages employees to
spend 20% of their workweek on projects not on their job descriptions. This gave birth to
some of Google's most successful products, such as Gmail and Google News. Google
takes advantage of the entrepreneurial edge the workforce has in providing an
environment that is creative and risk-taking friendly, thus fostering innovation to keep the

company competitive within the industry (Girard, 2009).
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European Union's Horizon 2020 Program: The Horizon 2020 program by the

European Union is amongst the ones that back up the Challenge-Oriented Innovation
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Policy. It is a program of research and innovation aimed at causing a change in society.
The program is directed towards single-handedly dealing with the challenges facing
various societal areas and sectors, for instance, climate change, health, and the use of
renewable energy sources. This program develops clear targets, marshals multiple
stakeholders, and infuses significant funds to make it a cradle for innovative solutions. A
good case in point concerns Horizon 2020 supported research in high-level renewable
energy technologies that would assist Europe in containing greenhouse gas emissions and
ensuring a timely transition to a clean and functioning energy system.

The United Nations Sustainable Development Goals (SDGs): The UN's
Sustainable Development Goals (SDGs) have laid a comprehensive framework for
Challenge-Oriented Innovation Policy. The SDGs have set ambitious targets for global
issues such as poverty, health, education, and environmental sustainability. Governments,
businesses, and civil society are mobilized towards coming up with innovative solutions

for attainment of these goals. An example is the Global Alliance for Vaccines and
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Immunization (GAVI), an initiative that collaborates with different stakeholders, and this
is what eventually increased the access to immunization in low and middle-income
countries with a significant improvement in public health outcomes (GAVI, 2018).

Singapore's Smart Nation Initiative: Another excellent example of a challenge-
oriented innovation policy is the case of Singapore's Smart Nation initiative. This
program is targeted at exploiting digital technologies in the promotion of improvement in
urban living, increased governance efficiency, and the promotion of economic growth.
These include sharply defined targets for innovative urban solutions, public-private
stakeholder engagements, and resource mobilization to develop and deploy innovative
technologies. Illustrations relating to this work, evidenced in Singapore under the
program, are the establishment of intelligent traffic management systems, digital
healthcare services, and a national digital identity framework. These show that targeted
innovation policies can address complex urban challenges (Chua, 2015).

Intrapreneurship and Challenge-Oriented Innovation Policy are complementary
theories driving innovation in and between organizations across societies.
Intrapreneurship revolves around instilling an entrepreneurial spirit in the organization by
giving it autonomy, resources, and support by the culture. In contrast, challenge-oriented
innovation policy alludes to aligning innovation efforts to society's objectives through
goal setting, stakeholder engagement, and resource mobilization. Real-world examples of
companies like 3M and Google, initiatives at the level of regional policies such as the EU
Horizon 2020 program, and world bodies like the UN SDGs or country level with the
Singapore Smart Nation initiative are all flush with applying the theories to drive change.
Organizations and governments can adopt these theories to deal with complex challenges
and drive sustainable growth and development. In conclusion, this review highlights the

transformative impact of innovation on international organizations and the global
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landscape at large. It’s effective integration is crucial for addressing complex global

challenges and advancing sustainable development (Sciences et al., 2019).

2.5.2 Relevance and connection to the research

The two theories both help understand how international organizations can
effectively use technological advancements to solve complex global issues.
Intrapreneurship is the process of promoting entrepreneurial behavior in established
organizations while COIP aligns innovation with broader social goals, such as sustainable
development and climate change mitigation.

Driving Internal Innovation: The UN can adopt intrapreneurship, encouraging
staff to develop, test, and use innovative solutions through frontier technologies such as
Al, blockchain, and IoT. This helps find more creative and effective responses to global
challenges.

Resource Utilization: Intrapreneurship uses available resources within the
organization, making innovation cost-effective. With its vast network, data, and expert
information, the UN can try out new technologies and scale successful initiatives.

Cultural Change: Implementing intrapreneurial practices can shift the UN's
organizational culture towards innovation and proactive problem-solving. This cultural
change is essential for integrating new technologies and making the organization more
agile and responsive.

Targeted Technological Integration: COIP guides the UN's efforts to integrate
frontier technologies. Clear objectives, like reducing disaster response time and

improving food security, help focus technological innovations on areas of greatest need.
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Resource Mobilization and Collaboration: COIP emphasizes collaboration among
governments, the private sector, academia, and civil society. The UN can create multi-
stakeholder partnerships to develop and deploy frontier technologies.

Impact Measurement: COIP's challenge-specific focus allows measurable impacts
on achieving UN goals. This ensures that technological integration strategies are
innovative and effective, producing tangible benefits.

Both Intrapreneurship and Challenge-Oriented Innovation Policy provide
frameworks for the UN to strategically integrate frontier technologies to enhance
operations and address global challenges. Intrapreneurship fosters internal innovation and
cultural change, while COIP provides a structured approach to directing technological
efforts towards specific societal issues. Together, these theories underpin the research's
aim to develop practical strategies for leveraging frontier technologies within the UN,

ensuring innovation is impactful and aligned with the organization's mission.

2.6 Diffusion of Innovations
Pioneered by Everett Rogers, this theory serves as a foundational perspective in
understanding the lifecycle of technology adoption—from initial awareness to full-scale
implementation. In this theory Rogers et al. (2014) emphasize the attributes that affect

technology acceptance and the decision-making process within organizations.
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Figure 8. Diffusion of Innovation
Adapted from Rogers, 2014 Diffusion if Innovation

The theory outlines how, why, and at what rate new ideas and technology spread
through cultures and has been widely used across fields such as sociology, business, and
public health. In essence, Rogers’ Diffusion of Innovations theory provides a robust
framework for understanding the complex nature of technological adoption and social
change—a truly indispensable tool for anyone looking to study or manage the

introduction of new technologies in society. Ryan and Gross (1943) outlined a clear,

sequential process through which innovations are adopted, starting with awareness of the

innovation, followed by interest, evaluation, trial, and finally adoption. These stages help

to conceptualize how individuals move from hearing about a new idea or technology to
fully integrating it into their practices.

Rogers (1962), tried to explain how, why, and at what rate new ideas and
technologies spread through cultures and social systems. He presented a framework for

the process in which innovations are communicated over time and adopted by the
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members of a social system. That is, the Diffusion of Innovations is the process by which
an innovation is communicated through specific channels over time among the members
of a social system. Several factors influence the rate of adoption of innovations, which
can be based on the characteristics of the innovation, the means of communication used,
the time taken to adopt the innovation, and the characteristics of the social system where
the innovation takes place.

Innovation is an idea, practice, or object perceived as new by an individual or
other unit of adoption. The perceived attributes of innovations influencing adoption rates
are relative advantage, compatibility, complexity, trialability, and observability (Rogers,
2003). The communication channels refer to the vehicles through which information
about innovation diffuses from one person to the other. Mass media and interpersonal are
very crucial in creating awareness and educating people about innovations (Rogers,
2003). The time is another crucial element and relates to the diffusion process, the
dimension of time encompasses the innovation-decision process, the innovativeness of an
individual or unit in adopting the innovation, and the innovation's rate of adoption
(Rogers, 2003). According to him, the innovation-decision process consists of five stages:
knowledge, persuasion, decision, implementation, and confirmation. He identified the
social system as a set of interrelated units engaged in joint problem-solving to accomplish
a common goal. The norms, values, and structure of the social system greatly influence
the diffusion of innovations. Opinion leaders and change agents in the social system have

vital roles in the diffusion process (Rogers, 2003).

2.6.1 Real-World Examples
Adopting agricultural innovations, such as high-yielding crop varieties and

modern irrigation techniques, exemplifies the Diffusion of Innovations theory. As it was
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for instance, the Green Revolution in the 20th century enabled the adoption of high-
yielding varieties of wheat and rice in the developing world. The process of diffusion
Proceeded through:

e Innovation. The high-yielding crop varieties held out the prospect of
increased output.

¢ Communication channels: The information regarding the potential and
application of the new crop varieties is spread to extension services,
agricultural advisors, and mass media campaigns.

e Time: The farmers first went through the knowledge, persuasion, decision,
implementation, and later confirmation stage as they adapted to the higher
yielding varieties after seeing for themselves after increased yields.

e Social System: It uses opinion leaders such as successful early adopters to
influence other farmers to make changes. Institutions such as the
International Rice Research Institute became change agents with the new
technologies as encouragers of these changes (Evenson & Gollin, 2003).

The Diffusion of Mobile Banking in Kenya: M-PESA, among the other mobile
banking services, presents itself as among the best exemplifications of the Diffusion of
Innovations. Through M-PESA, customers were able to make deposits, withdrawals,
money transfers, and settlements for goods and services using mobile phones, thus raising
the level of access to financial services in Kenya.

e Innovation: Mobile banking service that brings financial transactions to
any user's reach using a mobile phone.

e Communication Channels: The M-PESA service was communicated

through advertisements through mass communication channels,

43



community gatherings, agents, and at the individual level. The potential
target groups were educated on the services provided.

Time: The adoption process after the innovation-decision process-based,
that is, after creeping into awareness (knowledge), led to persuasiveness
by unfolding and interaction with the peers, thereby leading to the decision
to try and the successful experiences (implementation) reinforced
positively the benefits of the service.

Social System: The Kenyan population, especially in the rural populace
with inadequate exposure to conventional banks, acted as the social
system. Innovators and opinion leaders were instrumental in promoting

high adoption levels (Jack & Suri, 2011).

Spread of Electric Vehicles in Norway: Norway's smooth operation in

implementing electric vehicles visualizes the theory of Diffusion of Innovations. Norway

leads the world in electric vehicle adoption, driven by policy incentives and societal

acceptance.

Innovation: Electric vehicles are representative of environmental benefits
as well as lower operational costs.

Channels of Communication: The government campaign, automotive
industry advertisement, and word of mouth from the early adopters.
Time: The initial knowledge of EV benefits followed by persuasion
through government incentives, like tax breaks and free parking, resulting
in decisions to buy EVs. Positive experiences and social proof (seeing it
used by others) increased the decision (affirmation).

Social System: society in Norway (with firm environmental values and

well-structured infrastructure) provided influence factors for the Electric

44



Vehicles promotion. As the responsible change agents, policy makers and
environmentalists influenced the public perception of the new technology
efficiency.

Adoption of Digital Payments Systems in the COVID-19 Period: The COVID-19
pandemic increased the adoption of digital payment systems worldwide this has been an
act of the diffusion of innovation.

e Innovation: Adoption of contactless and digital payment systems that
eliminate the need to physically exchange cash and coins.

e Communication channel: reports in the media on the risk of contracting
the virus through the physical exchange of money, advisories by
governments and financial institutions, and promotional campaigns.

e Time: The pandemic quickly pushed people forward in the innovation-
decision process, from knowledge (such as awareness of the need for
contactless transactions) to persuasion, to decision (adopting digital
payments), and confirmation (continued use and positive feedback).

e Social System: Societal norms shifted towards digital payments as a health
safety measure, with retailers, banks, and governments changing to
facilitate this change themselves, acting as change agents to facilitate this
transition (Kou, 2021).

The framework of the Diffusion of Innovations theory provides a comprehensive
view of understanding how new technologies and ideas spread within societies. Through
concrete observation of the major components, an approach is displayed to understanding
the factors that will be a promoter or inhibitor to adopting new ideas. Both the real-life
examples and how the theory applies in agriculture, mobile banking, electric vehicles,

and payment systems are further elaborated on regarding the COVID-19 situation. In the
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process, policymakers, entrepreneurs, and other change agents, by understanding these
dynamics, find practical ways to design their strategies in pushing for the adoption of

beneficial innovations.

2.6.2 Relevance and connection to the research

Rogers' Diffusion of Innovation theory is one of the theories that set up a robust
framework about new ideas, technologies, or even practices in the spreading process both
within and outside of an organization. It will, therefore, be pertinent to this research on
the compatibility, integration, and coherence of frontier technologies in the United
Nations (UN) to enhance the efficiency and impact of the same. The DOI theory unravels
the process of adoption, factors associated with the adoption process, and its potential for
organizational change and development.

Stages of Innovation Adoption: According to Rogers, this process in the diffusion
of innovation is a stepwise process through knowledge, persuasion, decision,
implementation, and confirmation. For the UN, it starts with awareness (knowledge
stage) of, say, new technologies that are coming—artificial intelligence, blockchain, and
the Internet of Things (IoT). There is a need for UN personnel to understand the potential
benefits and applications of these technologies. This can be seen in the pilot projects and
success stories of the technologies in other organizations. The decision stage is when the
UN finally decides to start using the technology. The implementation stage is where the
technology is put within the organization. The confirmation stage is where the results are
assessed, and the use of the technology is solidified in the organization. This staged
process ensures the systematic management of the introduction and integration of newly

developed technology in the complex operational setting of the UN.
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Innovation Attributes: Rogers defines five characteristics of innovations that

affect their rate of adoption: relative advantage, compatibility, complexity, trialability,

and observability. Consider each of the following about the UN.

Relative Advantage: There is the onus on frontier technologies to show
comparative advantages relative to current practices. For instance,
blockchain, in light of this argument, can bring about transparency and
reduction in fraud that characterizes provision mechanisms for
humanitarian aid, hence its compelling advantage over the traditional
distribution mechanisms.

Compatibility: The new technologies must be compatible with the United
Nations' existing values, norms, and workflows. Technologies that align
with the UN's mission in fostering world peace, security, and development
are more likely to be adopted.

Complexity: When technology is perceived to be complex, it often bars
adoption. User interfaces that are simplified and much training alleviate
this problem, making complex technologies, such as Al, closer to the UN
staff.

Trialability: This means having a trial with the technology on some small
scale before one undertakes the major implementation. Pilot programs and
small-scale projects allow the UN to test and develop the technologies in
real-life conditions.

Observability: The results that come out of technology have to be visible
directly so that technology can be effectively used. Therefore,

documenting and sharing the success of frontier technology
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implementation will show results and likely impact the broad adoption of

frontier technology.

Adopter Categories and Social System: Rogers describes adopters in five different ways.

They are Innovators, Early adopters, Early majority, Late majority, and Laggards.

Applying knowledge about the categories in the UN setting aids in devising a strategy to

use in the diffusion process.

Innovators and Early Adopters: These may refer to specific departments or
groups of users within the UN community that have a higher tolerance for
risk and are more open to accepting new technological solutions. They
may be the most critical stakeholders in developing early use cases of
frontier technologies, and they may occasionally even become champions
in propagating the benefits of such technologies to others.

Early Majority and Late Majority: These two groups are more timid in
nature and rely on the experiences and endorsements of early adopters.
Effective communication and demonstrable successes are crucial to
encouraging these groups to embrace new technologies.

The laggards are the group for whom change is anathema, and they need
to be assured and supported to adopt new technologies. Addressing their
concerns and supporting them can eventually help integrate the technology

throughout the organization.

Communication Channels and Networks: This is where the role and impact of

communication channels and networks become integrals in the diffusion process. Formal

and informal communication links in the UN can help the spread of information flow for

new technologies. Workshops and seminars within the UN are vital and are usually

attended so the experiences and knowledge on advancements can be shared. Social
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interaction is significant in the adoption process, for instance, cross-departmental teams
and task forces, which are elements of informal social interaction in the UN. They form
the basis on which the information is disseminated and through which consensus is built
towards adopting the new technologies.

Organizational culture and readiness: As regards innovation adoption, culture is a
massive part of it within the UN. An organization that is learning, innovative, and
improving is better suited to adopt new technologies. Of utmost importance would be the
assessment of organizational readiness for change in terms of the resources available,
leadership support, and staff willingness to take up new practices for the effective
integration of technology.

In this regard, how the Diffusion of Innovation theory, when applied at every
stage, can give ample guidance in understanding and further fostering the adoption of
frontier technologies into the UN systematically. The framework facilitates the
identification of stages of adoption, critical attributes of technologies, characteristics of
adopters, and the role of communication and organizational culture in the diffusion
process. Addressing these factors can also strengthen the UN's capacity to harness

technological advances to increase efficiency and impact toward global challenges.

2.7 Technological Determinism
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This viewpoint posits that technology is a driving force behind societal changes,
influencing how institutions think and act (McLuhan, 1994). This theory invites us to
consider how emerging technologies might dictate new forms of governance and
interaction. The theory's core idea is straightforward yet powerful: technological
developments dictate societal structures, values, and behaviors (Mumford, 2010). In the
contemporary world, technological determinism helps us analyze the impact of digital
technologies, such as how smartphones reshape attention spans, communication habits,
and even family dynamics. It also provides a lens through which to view the impacts of

Al and robotics on future employment and societal structures.

/ Processes

Technology

Structures
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Figure 9.Technological Determinism.
Adapted from Leavitt’s Extended Model (Kovacic et al., 2004)
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Technological Determinism is a theory in which technology emerges as the prime
mover in explaining change within society. This theory postulates that social structure,
cultural values, and human activity are conditioned by technology. The development of
technology was laid down through a destined path and is deterministic for societies,
decoupled from the influence of social, economic, or political factors (Smith & Marx,
1994).

It has its roots in the ideas of early thinkers such as Karl Marx, who believed that

technological innovations are the driver of historical change, and Marshall McLuhan,
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who famously said, "The medium is the message," focusing on how technological
changes in media reshape and determine human perception and society (McLuhan, 1964).

Important parts of this theory include:

Technological Autonomy: This refers to the idea that technology develops
independently, without relying on influence from the rest of culture. The autonomous
view of technological development supposes a developing technology is exogenously
determined.

Technological Imperative: It is an idea that supports an introduced technology to
become an inherent component of society, which in turn enforces social adaptation. This
imperative relates to technological change as inevitable and that societies must adapt to
the changes it brings on (Chandler, 1996).

Technological Determinism: The basic idea that technological changes drive
social structures and cultural values. According to this perspective, technological
progress is said to form and influence human activities and social standards (Heilbroner,
1967).

Reductionism: This module reduces the complex social processes into
technological causes, stating that all profound social changes can be reduced to
technological innovations, often failing to acknowledge the fact that societal change is

multi-faceted.

2.7.1 Real-World Examples
The Internet and social media: The rise of the internet and social media, then, is
one of the best examples of technological determinism, where technology has, in turn,
changed socialization, communication, and even politics. Social media platforms, such as

Facebook, Twitter, and Instagram, have entirely redefined the ways through which people

51



connect, share information, and take part in public conversations. These did not just give
rise to new modes of social interaction but also fueled political movements, like the Arab
Spring, where the organization of the protests and the spread of information were very
dependent upon social media (Howard and Hussain, 2013). The broad reach of the
internet is not just a mark of technology but a prominent area that influences essential
social and cultural changes.

Industrial Revolution: The Industrial Revolution, therefore, is the perfect example
of technological determinism, where technological innovations such as the steam engine,
mechanized textile manufacturing, and iron-making techniques set economies and
societies on their heads. In this way, technological development has fostered growth in
factory systems and urbanization, with much change in labor practices. The shift from
agrarian societies to industrial urban centers illustrates how, hand in hand with
technological advances, social and economic structures are determined, transforming
everything from work patterns to social relations (Mokyr, 1990).

Automated Manufacturing: It is easy to see technological determinism through
automated manufacturing and robotics in cars and electronics systems. The introduction
of robots and automation into manufacturing processes has been highly productive in
tendencies toward the reduction of labor costs and productivity increases, which have
caused labor changes in the workforce. For example, it is now a common fact that
enterprises like Tesla and Foxconn have put their production lines on advanced robotics,
creating a drastic shift in labor dynamics and demanding different skills from their
employees. It means that a step toward automation has a deterministic effect on changing
industrial practices and employment in the sphere.

Mobile Technology and Financial Inclusion: Mobile technology has revolutionary

effects on the domain of financial services, especially in developing countries. For
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example, the M-PESA service that operates in Kenya, being a mobile phone-based
money transfer and micro-financing service, avails monetary facilities to millions of
unbanked people. The aspect of enhanced access to financial services using mobile
money through the intervention of M-PESA has changed economic behavior, driven new
business models, and enabled economic development (Jack & Suri, 2011). This
technological innovation has transformed financial practices and improved economic
results, shedding light on the deterministic role of mobile technology in societal change.
Technological Determinism claims that one significant cause is technological
change behind changes in society and human behavior, sole central, powerful, and
autonomous such that technological developments stand out as the prime movers in
history. The humongous impact of technological innovations on the development of the
world is demonstrated vividly by such examples as the internet and social media, the
Industrial Revolution, automated manufacturing, and mobile technology in financial
inclusion. Thus, by getting to know the principles of the so-called Technological
Determinism, we can come to understand better how technology is going to affect and
change the world around us. Technological Determinism, therefore, serves as a vital
theoretical tool in understanding the profound and often rapid changes that technology
can impose on society (Winner, 1978). Whether viewed as the primary driver of change
or as one influence among many, technology undoubtedly plays a critical role in shaping
the modern world as demonstrated by Hugues (1993), making this theory both relevant
and controversial in the ongoing debate about the future of society in the technological

age.

2.7.2 Relevance and connection to the research
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Technological Determinism regards technology as a driving force behind other
social change. In this regard, technological innovation determines social organization,
cultural values, and even human interaction.

Key Features of Technological Determinism

Autonomy of Technology: The belief that technology develops according to its
own logic and dynamics, often independent of social or cultural contexts.

One Way Street Change: This entails that the unidirectional influence of a one-
way street change in society driven by technology is based on societal structures and
cultural norms adapting to technological advances.

Technological Determinism: A theory that suggests once a technology is
developed, its social impact is inevitable and, in most cases, irreversible.

The core of the research work involves combining frontier technologies to
increase the effectiveness of the UN and positively affect it. The principles of
technological determinism would have much intersection with the tenets of the study in
this manner. Here's how this theory relates to various aspects of my research:

Autonomy of Frontier Technologies: Technological determinism posits that the
assertion—that technology will develop, with or without our meddling—is validated by
the fast pace of development of frontier technologies such as artificial intelligence,
blockchain, and the Internet of Things. Often, these technologies come with developed
capabilities that define potential applications and impacts. In this work, one can see this
autonomy as the UN accepts technologies that automatically develop to find solutions to
complex problems. The fact that Al can process vast amounts of data to make decisions
or that blockchains can assure supply chain transparency points to features of these
technologies having been developed independently of the UN, which it must

accommodate.
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One-way Impact on UN Operations: The influences of Technological
Determinism, mainly pointing to unidirectional influences of technology, could be
realized if frontier technologies were adopted, as they would drive any change in the
operational frameworks of the UN and its policy-making processes. For example, the
infusion of Al into data analysis for humanitarian aims will be accompanied by new
training, changes in resource allocation, and shifts in strategic foci. In other words, the
research investigates how such technological influences reshape critical aspects in the
structures and functions of the UN, underpinning the assertion that organizational change
is dictated by technological change rather than solely facilitating structures that pre-
existed.

Inevitability and Irreversibility of Impact: Technological Determinism argues that
once a technology is innovated, its societal consequences cannot be avoided. This
becomes more apt in the light of my research since the UN's adoption of frontier
technologies translates into irreversible changes in how the UN operates. Implementing
blockchain for international aid purposes changes, at its very heart, the mechanisms of
transparency and accountability within the organization. These are changes driven by the
inherent properties of technology and new standards and expectations that are hard to
revert.

The research investigates these irreversible impacts to provide insight into how
the UN can manage the inevitable transformation brought about by technology
integration. Although Technological Determinism is highly practical for the study of the
effects of technology on the UN, it must also be accompanied by the ability to identify
certain limitations that are attached to using the same theory. Critics claim the theory

overemphasizes the role of human agency and social context in directing technological
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outcomes (Bimber, 1994). In the research, I address these critiques by considering how
the UN can actively shape the implementation and governance of frontier technologies
through strategic planning, stakeholder engagement, and ethical guidelines. In
conclusion, Technological Determinism is a helpful perspective through which the
implementation of frontier technologies in the UN may be viewed. With the help of this
theory, its self-driven development, unidirectional influence, and the inevitable impact on
society, the deep transformations underway in the organization are well explained. It
builds on this explanation by my research to consider both the deterministic parts and the
agency of the UN in using these technologies to increase operational efficiency and

global impact in facing challenges.

2.8 Actor-Network Theory (ANT)

It is essential to shift the focus from technology itself to the networks of
relationships that facilitate or hinder technological integration (Latour, 2007). This theory
underscores the importance of both human and non-human actors in shaping the
outcomes of technological endeavors. ANT challenges conventional sociological theories
that distinguish between society and technological systems, suggesting instead a network-
based approach where humans and non-humans (referred to as "actants") are equally
significant in creating social situations. Actor-Network Theory offers a robust framework
for exploring how technologies, humans, and other elements co-produce realities (Callon,
1984). It invites scholars and practitioners to view the world as a dynamically
interconnected web, where understanding comes not just from looking at the nodes, but
from studying the myriad ways they connect and affect each other (Law, 2002). This lens

is especially useful when examining how new technologies are integrated into existing
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structures, such as in international organizations, where diverse actants must align for

successful technological adoption and policy implementation.
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Figure 10. Actor Network Theory.
Adapted from (Gutiérrez, J. L. M. 2023).

This sociological framework states that it is the humans and non-humans, which it
terms as actants, that are the integral parts of the networks that result in the formation of
social and technological phenomena. The theory opposes the conventional sociological
separations based on the foundation that is laid down between society and technology by
emphasizing the fact that these two entities form dynamic networks in which agency is
spread across all participants (Latour, 2005).

Important aspects of ANT include the following:

e Actants: The ANT focuses on human and non-human actors (actants) in

the configuration of networks. An actant can be a person, an organization, an object,
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technology, or sometimes an idea. All actants will have a specific job along the network
and are, in a way, crucial to the stability and functionality of the network at large (Callon,

1986).

e Translation: The process of embroiling the interests of the actants in a
network. How actants persuade others to become allies in the pursuit of their aims and
thus stabilize and make permanent their network. The four stages of translation include:
problematization (the actor defines the roles of other actors in the network and sets the
goals for the network), interessement (the actor seeks to lock other actors into the roles
defined during problematization), enrollment (it is about successfully negotiating and
getting the commitment of actors to assume their designated roles), and mobilization (his
involves translating the interests of many actors into a common goal) (Callon, 1986).

e Network Formation: ANT investigates how the networks are formed,
maintained, and transformed. Networks are not static but change as new actants are added
and others dropped, as well as existing ones, which change their roles and relationships.
In this sense, a dynamic nature says something about fluid power and influence within
networks.

e  Methodological Symmetry: ANT calls for the methodological symmetry
in which human and non-human "actants" are treated equally in an analysis. This implies
that objects and technologies should be studied with the same rigor as human actors if
their influences on the outcomes, either social or technological, are of interest.

e Black Box: A concept in ANT in which complex processes or
technologies can become taken for granted and no longer raise questions once they
become stable and acceptable in a network. The inside of these "black boxes" is usually

hidden, emphasizing the input and output (Latour, 1987).
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2.8.1 Real-World Examples

e Internet of Things (IoT) in Smart Homes: For instance, the design of IoT
in smart homes could explain the principles of ANT in such a way that a smart home is a
network in which thermostats, lighting systems, security cameras, and users
(homeowners) interact with service providers (internet companies) and protocols
(communication standards, for instance, Wi-Fi and Bluetooth) for a smart home to be
functional. Actants, smart devices, homeowners, service providers, and communication
standards. Translation, homeowners identify inefficiency in energy use as a problem,
smart device companies present solutions, homeowners buy and incorporate these
devices, and the devices communicate and operate seamlessly. Network formation, the
network is grown by adding new smart devices or upgrading existing ones. Symmetry,
the human actors (homeowners) are no different from the non-human actors (smart
devices) with respect to the network's operation. Black Box, once the smart home system
is operational, users take its functioning for granted, and the back-end complex
interactions of devices and networks become transparent.

e Another example of ANT in action is the rapid development and deployment of
COVID-19 vaccines. This network includes pharmaceutical companies, governments,
regulatory bodies, healthcare providers, and the vaccines themselves. Actants:
pharmaceutical companies, governments, regulatory agencies, health care providers, and
vaccines. Translation: The problem of the pandemic is global in scale; the pharmaceutical
companies develop vaccines, the governments and healthcare offer facilitated
distribution, and the public is vaccinated. Network development: The network is
dynamic, continuously altered through the incorporation of new vaccines, new delivery
mechanisms, and changes within the regulatory environment. Symmetry: human and

nonhuman actors—all scientists, healthcare workers, patients, vaccines, and distribution
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technologies are essential. Black Box: The vaccines are accepted for the efficacy and
method of distribution; the complexity of the development process and its logistics is not
the matter yet. Rather its outcome, immunization.

e The online retail platform of Amazon is a highly sophisticated exemplar of
ANT that encompasses a multifaceted network of technologies, customers, sellers,
logistics providers, and algorithms. Actants: The customers, the sellers, delivery systems,
algorithms, and the platform of Amazon. Translate: Amazon perceives that a functional
experience in online shopping is in need and starts building the service platform,
boarding up the sellers, and integrating the logistics services so that it can operate and run
the platform smoothly. Network Effects: The network of Amazon expands when new
technologies, like Al for recommendation, services for Prime delivery, and market
entrants for third-party sellers, are included. Symmetry: The success of the platform is
equally attributed to human actors, such as customers and employees, and non-human
actors, such as algorithms and the drones that make. Black Box: The entire shopping
process becomes a black box for them, in which hardly any interaction makes them think
about the mechanisms and supporting processes.

Actor-network theory brings together in its framework an understanding of the
activity of roles and relationships within the networks of human and non-human actors. It
is in this situation that an examination of the roles and relationships within such networks
augurs valuable insights into technological and social systems in their formation,
stabilization, and evolution. Real-world applications from the Internet of Things in smart
homes, the development of vaccines against COVID-19, and the services of the Amazon
e-commerce platform are used to exemplify how ANT can be implemented to analyze

and optimize complex networks to enhance functionality and impact on society.
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2.8.2 Relevance and connection to the research

Actor-Network Theory (ANT) has a robust theoretical platform that can be
molded to understand the interactions between several human and non-human actors in
the technology integration process. ANT posits that all the actors in a network, be they
human or not, interact and influence one another. This relational approach is beneficial
for this research on integrating frontier technologies within the United Nations.

Understand the Roles of the Technologies as Actors: ANT views technologies as
not being just tools but active participants in organizing practices and organizational
outcomes. For example, in this study, frontier technologies are actors about their human
stakeholders, such as UN staff, member states, and beneficiaries, to create the new
capability and reshape existing workflows. For example, decision-making will be
affected by Al data analytic algorithms, and blockchain will redefine the dimensions of
transparency and accountability in supply chains. The study recognizes the activeness of
these technologies in changing UN operations by treating them as actors.

Interconnected Networks: The UN operates as a complex network of
interconnected actors, such as departments, UN agencies, member states, NGOs, and
technology providers. By way of example, the ANT can help map these relationships and
understand how the integration of frontier technologies can potentially reconfigure the
pre-existing network. For example, blockchain for aid distribution brings new
connections between the technology providers, field workers, and beneficiaries of its
functionality. This ensures that transparency in the process is maintained in real-time and
fraud is reduced. The research is focused on how these new links can create enhanced
efficiency and impact for the UN in dealing with global challenges.

Negotiation and Power Dynamics: ANT means much focus on the dynamic

negotiation process and power involved in any network. The dynamics of technology
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adoption in the UN involve much negotiation between various players, each with
different interests, influence, and power. The research investigates how these power
dynamics shape the acceptance and deployment processes of technologies. For instance,
some of the member states are technologically advanced and hence favor a high pace of
adoption. In contrast, others may resist the same on the pretext of equity and, to some
extent, partly on the grounds of sovereignty. Such dynamics need to be understood to
develop strategies to manage resistance and foster collaboration.

Sociotechnical Change: In an ANT perspective, the study provides a lens through
which sociotechnical change, where technology and social practices coevolve, is
analyzed. Bringing frontier technologies into the work of the UN goes beyond technical
fixes; it has as much to do with changing organizational cultures, norms, and practices.
The research would describe how such sociotechnical transitions unfold, the embedding
of data-driven decision-making in the operational ethos of the UN or the change in norms
of accountability due to blockchain-based transparency measures. This approach helps
identify potential barriers in the change process and ways to overcome them.

Actor-Network Stability and Flexibility: ANT holds that the constant alignment of
interests between actors determines the stability of an actor-network. My interest in this
area will be to determine how the UN can stay stable in its actor networks while new
technologies always come in. This is going to be about ensuring that technological
implementations are in alignment with the UN's mission, values, and operational goals.
Furthermore, it seeks how the UN could be flexible and amenable to changes in
technology and global problems take place so that its actor-network could live on or
increase effectiveness over time.

Understanding the application of the integration of frontier technologies in the

UN is more converged through the portal of Actor-Network Theory. ANT relates to the

62



approach of identifying the key influence factors on successful technology interrelation,
negotiation of interests, and stable and flexible networks. Under such a theoretical
framework, analysis has been based, and central insights offer added value towards the
UN's effectiveness in leveraging technological improvements and, in effect,

implementing its mandate.

2.9 Socio-Technical Systems Theory (STS)
Originating from the work of Emery and Trist (1965), this approach highlights the

interplay between people (social system) and technology (technical system) within
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Figure 11. A simple presentation of the STS processes evolve and as the external

environment changes (Mumford, 2000).

Contrary to approaches that solely focus on technological efficiency, STS advocates for
designs that prioritize human needs, aiming to create workplaces that are both productive
and satisfying to workers (Trist, 1981). Emergent Properties or behaviors are properties
that arise from the interactions of system components but are not predictable from the
properties of the individual parts. In STS, this concept underscores the unpredictable,

complex outcomes that can result from interactions within socio-technical systems

(Perrow, 1999).
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This interdisciplinary framework emphasizing the interrelatedness of social and
technical aspects of organizational systems, developed mid-20th century at the Tavistock
Institute in London, posits that the greatest, most optimal organizational performance is
realized only when both social and technical elements have been jointly optimized. This
stands in contrast to traditional methods, which have aimed at either technical efficiency
or human factors alone (Emery and Trist, 1965).

The primary postulates of Socio-Technical Systems Theory are:

Joint Optimization: This concept asserts that the social (human) and technical
(machine) subsystems of an organization should be designed in such a way that it results
in joint optimization. An adequate system is one in which the social and technical
components are such that they are integrally bound together, helping and supporting one
another.

Interdependence of Subsystems: The STS theory recognizes that the social and
technical subsystems are interdependent. Changes in one of the subsystems will impact
the other one way or the other. Hence, a systemic approach is adopted in designing and
implementing organizational changes.

Work Design; Job Enrichment: Looks at designing work processes that capture
employee satisfaction and motivation. Job enrichment means building jobs that are
meaningful, offer a challenge to the employee, and permit growth and independence as
well as responsibility.

Emergent Properties: The theory acknowledges that systems have emergent
properties due to interactions between their components. Such properties could not be
told by simply analyzing the singular parts.

Participative design: This encourages the involvement of employees in the design

and implementation of systems. Such participation ensures the ease of use of the system
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and that the actual needs of the users are met, thereby improving acceptance and
effectiveness. Systems should be adaptable and flexible, allowing themselves to undergo
innovative changes and adjustments given new challenges and opportunities.
2.9.1 Real-Life applications
Here are a few real-life examples to show how the theory has been applied.
e Healthcare Information Systems

Using Electronic Health Records (EHR) in health care epitomizes STS application
in this field. For the implementation of EHR to be successful, much needs to be altered in
the workflow of the healthcare providers, other than the advanced technical
infrastructure. For instance, when EHR was adopted at the Mayo Clinic, staff underwent
intensive training programs, and continuous feedback loops were incorporated for system
adjustments based on user experience. Such joint optimization would ensure that the
technical system supports the clinical processes for effective patient care and operational
efficiency.

e Smart Manufacturing

Smart manufacturing interconnects advanced manufacturing technologies with the
social aspects of the production processes. The Leipzig BMW Group factory is an
example: it has a flexible, automated production process in which highly skilled human
labor participates. The developed socio-technical system of the plant facilitates rapid
adaptation to new requirements for production and, at the same time, the variability in the
production of vehicles. Personnel are trained to handle and work with robotic systems to
enhance productivity and increase satisfaction from their work (Kagermann et al., 2013).
This approach demonstrates how the complicated interplay between human and technical
aspects can be constructed to allow for maximal efficiency and adaptability.

e Agile Software Development Principles
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Agile software development methodologies are deeply interwoven with socio-
technical system principles, which include collaboration, flexibility, and continual
improvements. Companies like Spotify utilize Agile frameworks to iteratively develop
software with cross-functional teams, including developers, designers, and business
stakeholders. This participative design approach ensures the software will accommodate
user needs and be amendable and fast in adopting change. Encouraging team members to
make decisions and communicate with each other frequently also boosts the technical
quality and team morale of Spotify.

e Organizational Change in the Banking Industry

Here is a classic example of a digital banking platform that puts STS into action
for organizational change in traditional banks, such as Bank of America. Delivering
online and mobile banking has demanded both technological change and change in
customer service strategy and employee role. Bank of America involved their workforce
in designing digital services and how the services would be delivered, supported with
training and support to enable them to move into new roles centered around digital
customer interaction. The approach was assured that the technical system found a proper
backing in a social system, and it thus ensured a proper adoption with an increased
customer experience.

In understanding and optimizing complex relationships within organizations, the
Socio-Technical Systems theory puts forward an all-inclusive and broad-based
framework, touching on the social and technical elements of the organization. The
application of the STS principles to engender improved performances, superior
adaptability, and enhanced user satisfaction is well demonstrated in real-life examples in
healthcare, manufacturing, software development, and banking organizations. This has

been achieved by focusing efforts on co-optimization and designing the system in terms
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of participation and flexibility, thus showing a system that is resilient and responsive to

technological changes and human needs.

2.9.2 Relevance and connection to the research

Socio-Technical Systems (STS) theory describes the connected association of
social and technical factors in any working environment. This holistic approach
underlines the importance of considering interactions among these systems to ensure that
technological advancement is effectively integrated into organizational practices. The key
elements of STS theory are: Joint Optimization, Work Design. Autonomy and
Adaptability.

Joint Optimization of Social and Technical Systems: The research on integrating
frontier technologies within the UN aligns very closely with the principle of joint
optimization as per STS theory. Implementing these technologies successfully takes place
when these advanced tools are deployed and aligned with the organizational culture and
practices in the UN. For example, efforts to introduce Al into data analysis in
humanitarian interventions require staff training on the effective use of Al tools and the
creation of organizational structures that support the making of data-driven decisions.

Work Design and Process Improvement: Especially in the design of work, STS
theory is crucial for the study. Generally, this is in redesigning the work process so it
offers a smooth fit with how the new technologies would make U.N. operations more
accessible and more effective. Concretely, for instance, using blockchain in supply chain
management saves lots of time and makes the delivery of aid transparent and highly
efficient. This means that the logistics workflows involved are to be redesigned and the

blockchain system trained in the activities of all the staff to interact with it.
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Enhancing Autonomy and Empower: Staff empowerment in the use and
adjustment to new technologies is crucial for realizing the tools' benefits. The issue of
autonomy is one that STS emphasizes: employees who participate in integrating
technologies and who have authority are seen to innovate and improve. The research will
build on how fostering a culture of autonomy within the UN can enhance meaningful
utilization of frontier technologies, through which staff can tailor such tools to their needs
and the demand context.

Adaptability to Change: It is, therefore, a must that UN entities, at best, be
adaptable in the rapid face of technological advancement. The argument of STS theory
for adaptability, thus, holds that social and technical systems must present themselves as
flexible and responsive to challenges. The research works into how such adaptability can
be built into the UN system and, in doing so, shall examine features like continuous
training programs, iterative processes of implementation, and feedback mechanisms that
allow constant improvement and adjustment of both sets of technological tools and
technological working practice.

Socio-technical systems theory is a broad perspective that acknowledges and
deals with the complicated interactions between the social and technical constituents of
an organization. Using the principles of STS, this research shall attempt to fish out the
strategies by which the UN can effectively apply frontier technologies in a manner such
that both the technological and people facets of the organization are optimized. This
approach enhances operational efficiency and effectiveness and, at the same time,
promotes a sustainable and adaptive organizational culture capable of meeting future

global challenges.

2.10 Structuration Theory
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The structuration theory provides a lens through which to view technology as both
a medium and an outcome of the existing rules and resources, suggesting a dynamic

interplay where technology and structure co-evolve (Giddens, 1984).

The interplay
between structure

—> and agency is
where change can
take place

Figure 12. Structuration Theory. Adapted from Whittington, R. 2015

The theory is a central element in modern social theory, attempting to reconcile
theoretical dichotomies such as agency vs. structure and micro vs. macro sociological
phenomena (Jones and Karsten, 2008). The theory remains a powerful tool for analyzing
the continuous process of social change, providing a nuanced understanding of how
individuals and structures interact dynamically (Giddens, 1984). It challenges researchers
and theorists to consider not just how society shapes individual actions but also how
individuals can reshape their social environments (Giddens, 2014). In the context of
integrating frontier technologies in international organizations, the theory could guide
understanding of how technologies redefine organizational structures and practices, and
how individuals within those organizations adapt to and influence these changes.

Structuration Theory provides a reasonably inclusive framework within which the

dynamic interplay of activities of individuals and society may be understood. Giddens, in
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1984, first introduced the theory he had devised in his excellent book, "The Constitution
of Society." His main intention to argue was to underline the fact that social structures are
the medium and outcome at the same time of the practices, which they recursively
organize. This means structures do exert an effect on the actions of people, but human
practices also shape and modify those structures.

The core elements of Structuration Theory:

Duality of Structure: One of the core concepts propounded by Giddens is that of
structures in social interactions being enabling and constraining. The relations that
structures give rise to represent the actual guidelines for social practices, but the practices
themselves can also change the structure over time. As Giddens notes, the duality of
structure can be likened to the duality of space and time.

Agency: Human agents can act independently, under their own volition. Giddens
points out the role of agency: "in constant production and reproduction of social
systems." An agent uses the structure to execute the actions, but at the same time, they
can change those structures through their practices (Giddens, 1984).

Rules and Resources: Structures are defined by regulations (norms and codes of
conduct) and resources (authoritative, such as power, and allocative, such as material
goods). These elements are used by agents in their social practices and are subject to
change through the same practices (Giddens, 1984).

Structuration: The process by which structures and systems of society are
produced, and simultaneously, people reproduce these structures and systems in social
interaction. It explains how structures and actions are interrelated in that social systems
maintain their continuity by being adaptable to new circumstances.

Time and Space: Giddens insists that social practices are not realizable without

accounting for the temporality and spatiality of the modes. The doings of human actors
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are realized at given points in time and within given scopes, hence conditioning the

structural unfolding in the processes of their enactments and evolution (Giddens, 1984).

2.10.1 Real-life examples
Here are few examples on how the theory has been applied by organizations:
¢ Organizational Change in Corporations

The theory of structuration can be used to understand organizational change
within corporations. Suppose a multinational company acquires new technology intended
to enhance its operations. Indeed, the rules (standard operating procedures) and resources
(technological infrastructure) of the current organizational structure serve to determine
what type of interactions the employees have with the emergent system. The employees
(agents), using their understanding and expertise as resources, assimilate the new
technology, even as they continue contributing to the company's operational procedures
(structures). Through processes that take time, the interactions give rise to the change in
the technology's use and to the organization's structure, thus underscoring the notion of
the duality of the structure. Orlikowski (1992) used Structuration Theory in a study of the
introduction of CASE (Computer-Aided Software Engineering) tools into a software
company. She traced how the new tools changed work practices and how employees
adapted the tools to fit in with their existing practices to end up completely changing the
organizational forms.

e Government Agency Policy Development

Policy changes of government agencies are often viewed under the light of
principles of Structuration Theory. For example, a public health department could
develop new policies to deal with an emerging health crisis. That is, the current public

health infrastructure provides the framework within which public health officials create
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the policies and use their expertise to fashion and implement them. In turn, such feedback
from implementation can occasion a change in policies and the organizational structures
themselves, in which lies the demonstration of the interplay between agency and
structure. For example, during the time of COVID-19, for the exercise of various health
departments across the globe policymaking had to be restructured concerning the crisis.
Although pre-existing structures set the guidelines for action, the pandemic was novel
and, therefore, inappropriate to require great adaptation and innovation by health
officials; hence, this change in health policies and practices.
e Adoption of Sustainable Business Practices

Another prevalent instance where Structuration Theory applies in organizations
involves them taking up sustainability practices. An organization decides to adopt
environmentally friendly policies, such as using prescribed chemicals as dictated by law,
in the wake of current statutes and market conditions. Employees and managers, in this
case, agents, apply their stock of resources to enforce the policies. These become regulars
in business's operational norms and market behaviors but also extend to redefine them-
thus, a sustainable business model (Sharma, S. 2000). For example in the Fashion
industry, businesses such as Patagonia, embraced sustainable practices in doing business
by taking into account and considering environmental concerns as part of their business
models. In addition, the structural policies of the company are influenced by
environmental regulations and consumer expectations, while the agents of this company,
such as the employees and managers, continuously innovate and change practices for
more sustainability, therefore reconfiguring industry standards.

¢ Digital Transformation in Education
The structuration theory can thus best be explained by the transition of online

learning platforms within educational institutions. To be more particular, it is considered
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that online education relies on traditional classroom structures (rules, norms, and
resources). Educators and students are agents interacting with digital facilities and
platforms, which change their style of teaching and learning. These interactions conform
to the educational structures and, in turn, modify them; therefore, they are recursive.
Indeed, such recursion is the most critical aspect of online learning (Jones & Karsten,
2008). For example, across the globe, online learning had to be suddenly embraced
during the COVID-19 pandemic. Though the initial shift had to be carried out according
to the existing educational setups, the creative use of digital tools on both students and
teachers led to the birth of new forms of instruction and learning experiences toward a
changed educational landscape.

Structuration Theory provides a framework for understanding the dynamic
interplay between individual actions and societal structures. Relatable real-world
examples are derived from organizational change, policy development, sustainable
business practices, and digital transformation in education. The duality of structure,
agency, rules, and resources, processes of structuration, and the significance of time and
place in the understanding of how social systems are continually produced and

reproduced by human actions.

2.10.2 Relevance and connection to the research
Structuration Theory creates quite a robust framework regarding understanding
the dynamics between human agency and social structures. This would apply to my study
in mainstreaming frontier technologies in the United Nations for enhanced operational
efficiency and increased impact. The theory helps in sketching, with detail, a portrayal of
how technological innovations could change the practices and structures of the

organization through an analysis of duality in structure, agency, rules, and resources.
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Duality of Structure: At the heart of the theory of structuration is the duality of
structure, holding that social structures are both the medium and outcome of practices
they make possible. About the study, this means that while the available UN structures
shape specific ways of adopting new technologies, it may also be that the very
implementations and uses of these technologies transform these structures. For example,
the introduction of blockchain technology not only conforms to the existing protocol but
also requires changes in how transactions are logged, audited, and tracked. Such
organizational change will point to the interaction between technology and the
organizational form.

Agency: Structuration Theory is centralized on the human agency that talks about
the freedom available to a person to act with choice. UN staff and decision-makers,
therefore, stand at the center of this study in the implementation and adoption of frontier
technologies through the application of what they know, can do, and have experienced in
the process. What is revealed is that it is their experience in the implementation and use
of the technologies that, therefore, defines the structural path that the organization will
take. In data analysis and planning, for instance, the use of Al by UN staff exposes them
to new flows of work, better ways of utilizing information, and new operational
procedures. Hence, the effort of the agents results in the change of the organizational
landscape.

Rules and Resources: Structures consist of rules and resources, as per Giddens.
Rules are defined as norms and guidelines that guide organizational behavior. On the
other hand, resources are seen as inclusive of authoritative and allocative assets. The
research analyzes how the rules and resources available through the UN may ease the
integration of frontier technologies or set constraints on it. For instance, in adopting

monitoring humanitarian aid, say with Internet of Things devices, the organization has to
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understand the embedded rules of current regulations and the technical infrastructure
needed for such a task. Success in the incorporation of such technologies would,
therefore, depend on the UN's capability to adjust its rules and exploit its resources to
support new technological initiatives. This helps identify the organizational adjustments
that must be made for effective technology incorporation.

Structuration Process: This is very applicable to research—structuration, or the
process of production and reproduction of social systems via social interaction. The
never-ending cycle of action and structure within the UN proves that technological
appropriation is a series that keeps moving on without ever stopping or becoming static.

Through this research, it shall be examined how frontier technologies are being
operationalized into the fabric of the UN and how these technologies affect long-range
organizational change. For instance, implementations in an iterative manner of Al-
enabled tools for crisis response: a process in which algorithms are sharpened, the
strategy for responding is refined, and roles for the personnel are continuously in flux.
Understanding this dynamic process is at the core of strategy development that should
ensure sustainable and effective technology integration.

Structuration Theory concentrates on the relationship between agency and
structure; this gives a holistic perspective for understanding the challenges and
opportunities placed in integrating frontier technologies at the UN. In this context, the
research focuses on how individuals in the organization interact with new technologies
and how these interactions reshape organizational structures to develop practical
recommendations for enhancing the UN's technological capabilities. Extending the focus
beyond the realization of the technical dimensions of integration only, this strategy
emphasizes a holistic appreciation of the human and organizational dimensions that.

implications frontier technologies may have on the mission and operations of the UN.
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In conclusion, structuration theory helps to bring out the insights needed to
untangle the multifaceted/complex nature of technological integrations within such
prominent organizations as the UN. Analyzing the mutual influence of structures and
agencies in front of frontier technologies will seek a nuanced idea of its effective

adoption to improve efficiency and impact in addressing global issues.
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2.11 Summary

In this chapter, we explored various theoretical frameworks to understand the
integration of frontier technologies within international organizations, particularly
focusing on the United Nations (UN). These technologies, including blockchain, artificial
intelligence (Al), big data, and the Internet of Things (IoT), have significant impacts on
organizational structures, processes, and cultures, presenting both opportunities and
challenges.

The theoretical frameworks discussed offer diverse perspectives on how
technologies drive societal and institutional change. Key theories such as Technological
Determinism suggest that technological advancements inherently drive social structures
and cultural values, emphasizing the autonomous and inevitable influence of technology
on societal change. This perspective is crucial for understanding how technologies like
Al and blockchain can reshape the operational frameworks and strategic goals of
international organizations.

Anticipatory Governance and Adaptive Legal Frameworks emphasize the need
for proactive policy-making and strategic foresight. These theories advocate for the
development of flexible and responsive legal frameworks that can adapt to the rapid pace
of technological change. By incorporating anticipatory governance, the UN can better
prepare for future crises, ensure stakeholder inclusion, and create policies that are both
innovative and regulatory.

Intrapreneurship and Challenge-Oriented Innovation Policy focus on fostering an
entrepreneurial spirit within organizations to drive internal innovation. This approach
highlights the importance of cultivating an environment that encourages creativity, risk-

taking, and proactive problem-solving. For the UN, this means empowering staff to
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develop and implement technological solutions that address global challenges, thereby
enhancing the organization's responsiveness and effectiveness.

Actor-Network Theory (ANT) and Socio-Technical Systems (STS) Theory
provide insights into the complex interplay between human and non-human actors in the
technology integration process. ANT underscores the significance of both human and
non-human actors in shaping technological outcomes, while STS Theory emphasizes the
joint optimization of social and technical systems to achieve harmonious integration.
These frameworks highlight the importance of understanding the dynamic relationships
and power dynamics within networks to ensure successful technology adoption and
implementation.

Structuration Theory offers a nuanced understanding of the dynamic interplay
between organizational structures and technology. It suggests that technology and
structure co-evolve, with each influencing and reshaping the other. This theory provides a
lens to examine how frontier technologies can redefine organizational practices and how
individuals within these organizations adapt to and influence these changes.

The chapter also explored real-world applications of these theories, such as the
European Commission's integration of foresight into policy-making, Singapore's Smart
Nation initiative, and Finland's anticipatory approach to Al governance. These examples
illustrate the practical benefits and challenges associated with integrating frontier
technologies in diverse contexts.

In conclusion, the theoretical frameworks discussed in this chapter underscore the
transformative potential of frontier technologies. These technologies are not merely tools
but catalysts that reshape organizational practices, drive social and institutional change,
and necessitate adaptive strategies for governance and policy implementation. The

strategic integration of these technologies is critical for international organizations like
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the UN to navigate the complexities of the digital age, enhance operational efficiency,

and contribute effectively to global progress and sustainable development.
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CHAPTER III:
METHODOLOGY

3.1 Overview of the Research Problem

This study addresses the strategic integration of frontier technologies within
global organizations, specifically focusing on the United Nations. It aims to explore how
such technologies can enhance operational efficiency Guyo (2014), decision-making
Rosin et al. (2022), and overall impact in addressing global challenges Woolf et al.
(2013). In the swiftly evolving landscape of global governance, the strategic integration
of frontier technologies is increasingly recognized as pivotal for enhancing operational
efficiency and impact in international organizations like the United Nations (Garcia,
2020). These technologies promise transformative improvements in data-driven decision-
making, operational streamlining, and transparency, all of which are essential for
effectively addressing global challenges. However, the adoption and effective integration
of these technologies within the UN are hampered by significant barriers (Izmirli and
Kirmaci, 2017).

There is, at the heart of this research, a series of inherent, complex barriers that do
not allow for effective adoption of the technology and its success within the frameworks
of international governance. First, there is a gigantic gap in terms of a holistic
understanding and expertise required in the effective harnessing of such technologies
(Parthasarathy, 2010). It is further worsened by cultural and institutional resistance to
change, whereby embedded modes of working and the unknown may stifle innovation
and adaptability. Additionally, according to Deni et al.(2020) other layers of complexity,
such as those introduced by the bureaucratic nature of giant organizations, slow down the
process of decision-making and may, in effect, water down the urgency required in new-

technology integration.

80



Moreover, the integration of cutting-edge technologies often involves substantial
cost implications (Nguyen et al., 2011). These costs are not only financial but also
include the resources needed for training staff, restructuring processes, and maintaining
new systems. For an organization funded by member states and governed by budget
constraints, justifying the initial investment and proving long-term cost-effectiveness are
formidable challenges. Ethical considerations, equity in access to technology, and
sustainability of deployments also present critical challenges (Marshall, 1999).

The UN, being multi-stakeholder by definition, must manage its technology
integration strategies in such a way as to match the multi-faceted goals in international
development and humanitarian affairs. Therefore, this paper aims to break down these
barriers to entry by explaining the nuances at play and operational frameworks to enable
effective frontier technology adoption in ways that are both consistent with and augment
the UN's mission. This paper is also formulated to fill critical knowledge and expertise
gaps that the adoption and operationalization of best-in-class technologies face in an
international governance setting.

This will thus add to the academic debate, as well as some practical
implementations that might go a long way toward making the United Nations more
effective in tackling global challenges. This research will tread through the difficulties of
implementing such technologies into the frameworks of international governance, detail

the barriers, and formulate strategies for their effective integration..

3.2 Operationalization of Theoretical Constructs
The application of theoretical constructs is indispensable in assessing, in a
systematically concrete manner, the integration of frontier technologies specifically into

the UN system: Al, blockchain, big data, IoT, cloud computing, genomics, and
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behavioral science. Operationalization of barriers that appear at different levels against
the full potential of implementing these constructs shall be done. Each construct
measurement will be defined in specific terms bearing clear indicators for which methods
and ways data shall be collected.

Technology Adoption: Extent to which frontier technologies are utilized across
various UN departments. Indicators: Deployment levels, integration depth, frequency of
use, and scope of technology application in operational processes. Measurement: Surveys
with UN staff to assess technology utilization, interviews with IT, Digitalization or
Innovation managers, and review of project implementation reports.

Expertise Gaps: Shortfalls in necessary skills and knowledge among UN staff
regarding frontier technologies. Indicators: Number of trained staff, frequency of training
sessions held, and staff self-assessment of technological proficiency. Measurement:
Employee surveys to evaluate self-reported expertise and training needs, analysis of
training program records.

Integration Issues: Operational challenges encountered while embedding frontier
technologies into existing UN systems and workflows. Indicators: Reports of integration
delays, compatibility problems with existing infrastructure, and incidences of technology
project failures or rollbacks. Measurement: Analysis of project logs, interviews with
project managers, and case studies of specific technology integration efforts.

Data Security Concerns :Issues related to the protection of sensitive information
and risks associated with data breaches in the context of new technology adoption.
Indicators: Number of security incidents reported, perceived vulnerability, and
effectiveness of data protection measures. Measurement: Security audit reports, surveys
with UN data security officers, and documentation review of security protocols

implemented.
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Regulatory and Policy Concerns: Challenges related to compliance with internal
and external legal, regulatory, and policy frameworks in the deployment of technologies.
Indicators: Instances of non-compliance, delays due to regulatory reviews, and the extent
of revisions required for policy updates. Measurement: Review of compliance audit
reports, interviews with legal and compliance officers, analysis of policy revision
histories.

Limited Understanding: Lack of comprehensive awareness and understanding
among decision-makers and staff about the potential and functioning of frontier
technologies. Indicators: Misconceptions about technology capabilities, underestimation
of technology benefits, and resistance based on poor information. Measurement: Focus
groups with staff, assessment of internal communications for clarity and accuracy
regarding technologies, surveys assessing baseline knowledge levels.

Each of these constructs will be meticulously examined through a mixed-methods
approach, allowing for robust analysis of both quantitative and qualitative data. This
operational framework ensures a thorough exploration of how theoretical concepts
manifest within the practical operations of the UN, thereby offering insights into the real-

world challenges and opportunities of technology integration.

3.3 Research Purpose and Questions
The primary purpose of this research is to explore the strategic integration of
frontier technologies within the United Nations, with a focus on technologies such as Al,
blockchain, big data, IoT, cloud computing, GenAl, and behavioral science. The study
aims to understand the extent of technology adoption, pinpoint barriers to effective
integration, and develop strategies to overcome these challenges to enhance the UN’s

operational efficiency and impact.
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The study is structured around the following comprehensive research questions,

designed to address all facets of technology integration within the complex environment

of the UN:

What is the current state of adoption of frontier technologies within the
United Nations? This question aims to identify the degree to which Al,
blockchain, big data, IoT, cloud computing, GenAl, and behavioral
science are currently utilized across different UN departments and
initiatives.

What are the main challenges and barriers to the integration of frontier
technologies at the UN, and how can these be overcome? This inquiry will
explore internal and external challenges such as expertise gaps,
bureaucratic complexity, and regulatory constraints, alongside potential
strategies to mitigate these issues.

What best practices can be identified for integrating frontier technologies
within large, international organizations like the UN? Seeking to compile
effective strategies and practices from within and outside the UN that have
led to successful technology integration.

What future trends in technology integration can be anticipated for
international organizations such as the UN? This question forecasts
emerging technologies and integration patterns, helping the UN prepare
for and adapt to future technological developments.

How prepared is the UN to adopt and integrate these evolving
technologies? What support is needed to enhance this preparedness?

Assessing the current readiness of the UN to handle new technological
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innovations and identifying the types of support and resources required to
bolster this capacity.

e What actionable strategies and best practices can be recommended to
enhance the integration of frontier technologies within the UN? Based on
the research findings, this question seeks to synthesize actionable
recommendations for improving technology integration practices.

By addressing these comprehensive questions, this research aims to provide a
nuanced analysis of the state of technology integration at the United Nations. The
findings are expected to deliver valuable insights and practical recommendations that will
aid the UN and similar organizations in leveraging the potential of frontier technologies
more effectively, thereby enhancing their capacity to address the myriad global

challenges they face.

3.4 Research Design

This study adopts a mixed-methods research design, combining qualitative and
quantitative approaches to explore the integration of frontier technologies within the
United Nations. This design is chosen to capitalize on the strengths of both qualitative
and quantitative research, providing a more comprehensive understanding of the research
problem. The mixed-methods approach allows for an in-depth exploration of complex
phenomena, such as technology integration in a multifaceted international organization,
and supports the triangulation of findings, enhancing the validity and reliability of the
results.

Qualitative Component : To gain deep insights into personal experiences,
opinions, and contextual factors affecting the adoption and integration of frontier

technologies within the UN. This component includes semi-structured interviews with
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UN officials and key stakeholders involved in technology projects, and case studies
focusing on specific instances of technology implementation. Document analysis will
also be conducted, reviewing existing policies, reports, and internal communications
related to technology projects. Interviews will be conducted to collect data either in
person or via video conferencing, depending on the geographical location and availability
of the participants. Documents for analysis will be sourced from UN digital archives and
publicly availaible reports.

Quantitative Component: To quantify the extent of technology adoption and
assess the prevalence of various barriers and facilitators to technology integration within
the organization. The quantitative research will involve surveys distributed to a broader
range of UN staff to gather data on the levels of technology adoption, perceived
effectiveness, and the impact of these technologies on organizational processes. Surveys
will be designed to be completed online for convenience and to maximize response rates.
The survey will include both closed and open-ended questions to capture detailed
quantitative data and allow respondents to provide additional qualitative insights.

Data Analysis: For the qualitative data, information from interviews and
document analyses will be coded and analyzed using thematic analysis to identify
common themes and patterns. NVivo, a qualitative data analysis software, will be used to
assist in organizing and analyzing the data. For the quantitative data, statistical analysis
will be conducted on survey data using SPSS software. This will include descriptive
statistics to summarize the data and inferential statistics to test hypotheses related to
technology adoption patterns and the impact of identified barriers.

Data integration will occur at the interpretation stage, where findings from both
qualitative and quantitative components will be discussed in conjunction to provide a

holistic understanding of the research questions. This integration helps to corroborate
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data across methods, providing robust conclusions that draw on the strengths of diverse
data sources.

The research will adhere to ethical standards, ensuring confidentiality and
anonymity of all participants. Ethical approval will be sought from the appropriate review
bodies within the university and the UN, if required. Participants will be informed of the
study's purpose, their rights as participants, and measures taken to protect their data

before obtaining their consent.

3.5 Population and Sample

The study will focus on a population consisting of United Nations staff members
across various UN agencies, funds, and programmes who are directly involved in or
influenced by the integration of frontier technologies such as Al, blockchain, big data,
IoT, cloud computing, GenAl, and behavioral science. Including staff from a range of
entities within the UN system ensures a comprehensive view of the organizational and
technological dynamics at play, capturing diverse experiences and insights into the
technology adoption processes, challenges, and impacts.

The population includes employees from different UN entities, such as
specialized agencies, funds, and programmes but also in various department of the UN
Secretariat who work in roles related to technology management, policy making, program
implementation, or operations that utilize or oversee frontier technologies. This
encompasses staff at various organizational levels from technical specialists to
department heads and policy advisors. Staff members who have no direct interaction with
or influence over technology projects, will be excluded from the study. To ensure that the
study reflects the varied ways in which different UN entities approach technology

integration, a stratified random sampling method will be employed. The broader UN staff
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population will be divided into strata based on their departmental and agency affiliations,
roles in technology projects, and gender to ensure a balanced representation. Random
samples will be drawn from each stratum, allowing for an analysis that acknowledges the
specific contexts and challenges faced by different UN entities and by individuals of
different genders.

The sample size will be calculated using statistical power analysis, considering
the expected effect sizes, the number of comparisons, and the desired levels of statistical
significance and power. A preliminary target of approximately 400 participants is
anticipated to provide sufficient power for robust analysis across different departments,
agencies, and gender groups within the UN, ensuring generalizability of the findings to
the entire organization.

Participants will be recruited through official UN communication channels. Initial
outreach will involve emails that explain the study's purpose, participant involvement,
and confidentiality assurances. This will be followed by reminders and additional
communications as needed to confirm participation and coordinate the collection of data
through interviews or surveys.

The sample will include deliberate efforts to ensure gender diversity, along with
diverse geographic and functional representations from across the UN's extensive
network. This approach ensures the inclusion of a wide range of cultural backgrounds,
professional perspectives, and gender identities, reflecting the global and multifaceted

nature of the United Nations and enhancing the study's overall validity and relevance.

3.6 Participant Selection
Selecting participants for this study involves a targeted approach to capture a

diverse and representative sample of UN staff involved in the strategic integration of
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frontier technologies. This approach ensures a comprehensive understanding of the
challenges and opportunities associated with technology integration within various
components of the UN system.

Criteria for Selection: Participants must be actively involved in projects,
policymaking, or decision-making processes that include the integration of technologies
such as Al, blockchain, big data, IoT, cloud computing, GenAl, and behavioral science.
This includes individuals from technical, policy, management, and executive levels to
provide insights across the spectrum of strategic and operational aspects of technology
adoption. Ensuring a balanced representation from various UN agencies, funds, and
programmes is critical to capture the diverse practices and experiences of technology
integration across the organization’s different operational contexts. The selection process
emphasizes gender balance and geographic diversity, including individuals from
headquarters as well as regional and country offices, to ensure the findings are reflective
of the global and diverse nature of the UN workforce.

Initial Screening and Recruitment Process: Initial screening of potential
participants will leverage the UN Innovation Network and various technology-focused
working groups within the UN. These platforms provide access to individuals who are
not only knowledgeable about but also engaged in implementing technological solutions
within their respective entities. Simultaneously, direct contact will be made with the
heads of Innovation or Digitalization departments across all UN agencies, funds, and
programmes. This approach ensures that top-level insights are included, which are crucial
for understanding strategic decisions and policy formulations related to technology
integration.

After identifying potential participants through these channels, formal invitations

will be sent out explaining the study’s objectives, the expected contributions, the
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estimated time involvement, and confidentiality assurances. Participants will provide
informed consent, recognizing their voluntary involvement and their right to withdraw
from the study at any stage without any consequences.

Incentives: Participants will be offered access to the study's findings, potentially
benefiting their ongoing and future projects. This incentive aims to enhance participation
rates and ensure engagement throughout the study.

Ethical Standards: All aspects of participant interaction, from recruitment to data
handling, will adhere to international ethical standards, with protocols reviewed and
approved by the appropriate ethics committee. This ensures all data is anonymized and
participant confidentiality is maintained.

Follow-Up and Engagement: Participants will receive periodic updates about the
study’s progress to maintain interest and active engagement. Upon completing data
collection, participants will be invited to sessions where preliminary findings are
discussed, allowing them to contribute further insights and validate the data

interpretation.

3.7 Instrumentation

Instrumentation in this study refers to the tools and methods used for data
collection and analysis, tailored to capture detailed insights into the integration of frontier
technologies within the United Nations. Given the complexity of the research topic and
the diversity of the participants, a range of instruments will be utilized to gather both
quantitative and qualitative data effectively.

Surveys : The surveys will be structured to include both closed-ended and open
ended questions. Closed-ended questions will gauge the frequency, extent, and types of

technology usage and the perceived effectiveness and challenges associated with these
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technologies. Open-ended questions will allow respondents to provide more detailed
insights and personal experiences related to technology integration. Surveys will be
distributed electronically to ensure a wide reach across various UN agencies, funds, and
programmes. The online format facilitates ease of distribution and data collection, as well
as timely completion by participants around the globe.

Interviews: Semi-structured interviews will be conducted to allow for depth and
flexibility in responses. The interview guide will be developed based on preliminary
survey results and will include topics such as experiences with technology adoption,
barriers faced, and the impact of these technologies on organizational processes.
Interviews will be conducted either in person or via video conferencing, depending on the
location and availability of the participants. Each interview is expected to last between 45
to 60 minutes.

Document Analysis: Essential documents including policy papers, internal
reports, project documentation, and strategic plans related to frontier technology projects
within the UN will be analyzed. These documents will provide context and background,
helping to understand the institutional framework and policy environment surrounding
technology integration. Documents will be collected from public UN repositories and
internal databases, with permissions as required. Data extraction will focus on themes
like technology strategies, implementation outcomes, and reflections on the processes
involved.

Focus Groups: To gather collective insights and foster discussions on specific
topics such as the practical challenges of technology integration, cultural shifts required,
and future directions for technology adoption within the UN. Focus groups will be held

with 5-8 participants each, ideally grouped by similar roles or involvement in specific
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technology projects to stimulate relevant discussions. These sessions will be facilitated by
the researcher and are planned to last approximately 60 to 90 minutes.

Qualitative Data: NVivo will be used to assist in the coding, sorting, and analysis
of qualitative data from interviews, focus groups, and document reviews. This software
supports identifying patterns and themes across large sets of data.

Quantitative Data: Statistical analysis of survey data will be conducted using
SPSS, which will enable detailed statistical testing and exploration of correlations and
trends across the quantitative data collected.

Ethical Considerations: Each instrument and method used in this study will
adhere to ethical guidelines approved by the overseeing academic and UN bodies. All
participants will be informed about the purpose of each instrument, how the data will be

used, and their rights to confidentiality and anonymity.

3.8 Data Collection Procedures

The data collection procedures outlined below are designed to ensure a systematic
and efficient approach to gathering information from various sources, employing the
instruments discussed in the previous section. These procedures will enable the collection
of rich, comprehensive data necessary to address the research questions regarding the
integration of frontier technologies at the United Nations.

Surveys will be designed to capture quantitative data on the extent of technology
adoption, effectiveness, challenges, and perceptions of technology integration within the
UN. The survey will include demographic questions to ensure diverse representation
across different UN agencies, roles, and geographic locations. Surveys will be distributed
electronically via email and UN internal communication channels to reach a wide

audience within the organization. A unique link will be provided to each participant to
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ensure confidentiality and prevent multiple submissions from the same respondent.
Reminders will be sent bi-weekly to maximize response rates. The survey period will be
open for 8 weeks to allow sufficient time for participants to respond amidst their
schedules.

Potential interviewees will be identified based on their roles and involvement in
significant technology projects, as indicated in their survey responses or recommended by
department heads. Interviews will be scheduled at times convenient for the participants.
Invitations will include calendar options to accommodate different time zones, ensuring
flexibility and high participation rates. Interviews will be conducted using a semi-
structured format to allow for depth and flexibility in responses while maintaining focus
on key thematic areas relevant to the research questions. They will be recorded with the
consent of the participants, with assurances of confidentiality and data protection.

Relevant documents such as policy papers, strategic plans, project reports, and
internal communications will be identified through the UN's digital repositories and
departmental contacts. Permissions will be secured where necessary to access
confidential or restricted documents. Document analysis will involve extracting data
related to the adoption and impact of frontier technologies. A standardized form will be
used to collect specific information uniformly across all documents, including the
document type, date, technology discussed, and key findings or recommendations.

Focus groups will be organized around specific technology themes (e.g., Al, 1oT)
to gather nuanced insights from groups of participants with direct experience in these
areas. These sessions will be planned to ensure a diverse mix of participants from
different agencies and functions. Each session will be facilitated by the researcher, guided

by a discussion framework developed from initial survey and interview findings. Focus
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groups will be conducted in a conducive environment, virtually, ensuring that all
participants can freely share their experiences and opinions.

All collected data, including digital recordings, survey responses, and notes, will
be stored securely on encrypted servers with access restricted. Physical notes and consent
forms will be kept in locked cabinets. Transcriptions of interviews and focus group
discussions will be anonymized, with any identifying information removed to maintain
participant confidentiality. Transcripts will be analyzed using qualitative data analysis

software to ensure systematic coding and theme development.

3.9 Data Analysis and Validation

The data analysis and validation plan for this dissertation is structured to ensure a
thorough and rigorous examination of both quantitative and qualitative data, facilitating a
comprehensive understanding of how frontier technologies are integrated within the
United Nations.

Quantitative data from surveys will be analyzed using statistical software such as
SPSS or R. Initial analyses will include descriptive statistics to provide baseline measures
of technology adoption rates, perceived effectiveness, and the prevalence of various
challenges. Advanced analyses will include inferential statistical tests, such as chi-square
tests for categorical data and t-tests or ANOVA for comparing means across different
groups (e.g., departments, roles, and technology types). These tests will help identify
statistically significant differences and relationships between variables. Correlation
analyses will be conducted to explore relationships between different factors affecting
technology integration. Regression models will be used to predict the impact of specific
variables (e.g., organizational support, training) on successful technology adoption.

Qualitative Data Analysis
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Data from interviews, focus groups, and open-ended survey responses will be
transcribed and analyzed using NVivo for thematic analysis. This process involves
coding the data into themes and sub-themes, which will be refined iteratively. This
analysis aims to uncover common patterns, divergent views, and underlying reasons for
the challenges and successes in technology integration.

Document Analysis

A systematic analysis of policy documents, strategic plans, and project reports
will extract information relevant to technology adoption strategies. This analysis provides
a backdrop for interpreting qualitative findings and contextualizing survey and interview
data.

Data Validation

To ensure the robustness and credibility of the research findings, rigorous data
validation procedures were employed. Firstly, data triangulation was utilized, integrating
multiple data sources including interviews, surveys, and secondary data from UN reports
and scholarly articles, to cross-verify the information. This approach helped in
identifying consistent patterns and discrepancies, thereby enhancing the reliability of the
results.

Secondly, member checking was conducted, wherein preliminary findings were
shared with selected participants to confirm the accuracy of the interpreted data.
Feedback from these participants was incorporated to refine the analysis and ensure that
their perspectives were accurately represented.

Additionally, statistical validation techniques such as Cronbach's alpha were
applied to assess the internal consistency of survey instruments, ensuring that the scales

used were reliable.
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Lastly, peer debriefing sessions were held with experts in the field of international
organizations and frontier technologies, providing an external check on the research
process and findings. These combined methods ensured a comprehensive validation of
the data, bolstering the study's overall credibility and robustness.

Integration of Quantitative and Qualitative Data

Integration will occur at the interpretation stage, where findings from statistical
analyses and thematic analyses are combined. This mixed-methods approach enriches the
understanding of the research questions by linking quantitative measures with qualitative
insights. The final stage of the data analysis will involve synthesizing all data into a
coherent narrative that addresses the research questions comprehensively. This narrative
will connect statistical data with thematic insights, presenting a holistic view of the
integration of frontier technologies into the UN’s operations and the factors influencing
their success or failure.

Confidentiality and Anonymity

Throughout the data analysis and validation processes, confidentiality will be
strictly maintained by anonymizing data and ensuring that no personal or identifiable

information is disclosed in any reports or publications.

3.10 Research Design Limitations
While the mixed-methods approach adopted in this study provides a
comprehensive framework for investigating the integration of frontier technologies
within the United Nations, it is important to acknowledge the inherent limitations
associated with this research design. Recognizing these limitations will help in

interpreting the findings accurately and suggest areas for future research.
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Selection Bias: Despite efforts to achieve a diverse and representative sample, the
voluntary nature of participation might lead to selection bias, where individuals with a
particular interest in or positive outlook on technology are more likely to participate. This
could potentially skew the findings towards more favorable assessments of technology
integration efforts.

Limited Accessibility: Access to participants, especially high-ranking officials or
those in secure or sensitive positions, may be restricted, which could limit insights into
the strategic decision-making processes at higher organizational levels.

Reliance on Self-Reporting: Both surveys and interviews rely significantly on
participants' honesty and their willingness to share perceptions and experiences. There is
a risk that respondents may provide socially desirable answers or may not fully disclose
negative experiences or failures.

Language and Cultural Nuances: Given the UN’s diverse workforce, agencies,
language barriers and cultural differences might affect the clarity and interpretation of
survey questions and interview responses, potentially leading to misinterpretations of the
data.

Quantitative Analysis Limitations: While statistical analyses can highlight
correlations and trends, they do not establish causality. The quantitative data may indicate
relationships between variables, but without a longitudinal design, it is difficult to infer
the directionality or the strength of these relationships over time.

Qualitative Data Depth: While thematic analysis provides depth and context, the
interpretations are inherently subjective and can be influenced by the researcher's
perspectives and biases. Despite measures such as peer review and member checking to

enhance reliability, qualitative findings are not universally generalizable.
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Rapid Technological Change: The field of technology evolves rapidly, and the
study's findings might not fully capture the latest advancements or shifts in technology
usage by the time of publication. This temporal limitation could affect the relevance and
applicability of the recommendations.

Specificity of Technologies: The focus on specific technologies like Al,
blockchain, and IoT may not encompass other emerging technologies that could also
impact the UN's operations. This selective focus might limit understanding of the broader
technological landscape.

Data Privacy: Handling sensitive information, particularly from internal
documents or personal interviews, raises ethical concerns. Ensuring data privacy and
confidentiality might restrict the depth of information shared in the public domain,
affecting the richness of the reported findings.

Project Duration: Given the extensive scope of the study, time constraints might
limit the thoroughness of data collection and analysis phases. Additionally, resource
limitations may affect the breadth of data collection, particularly in terms of geographic

and departmental coverage within the UN.

3.11 Conclusion
Thus, the chapter presents the methodology developed to follow the process of
integrating frontier technologies into the United Nations by harmoniously applying both
qualitative and quantitative research methods. We will adopt a very integrative approach
to understand how Al, blockchain, big data, IoT, cloud computing, GenAl, and
behavioral science are integrated into the complex operational framework of the UN. The
chapter justifies that the method is developed to meet several key research questions

related to a wide variety of issues, starting from defining the current state of technology
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adoption and identifying barriers for the derivation of best practices and forecasting
future trends in the studied field.

A sequence of methods, such as surveys, interviews, document analysis, and
focus groups, shall be selected such that the purpose and research questions are aligned,
and, at the same time, every area of the subject matter is understood within the right
context. The methods that support the collection of views and opinions of different
stakeholders in the UN draw a rich tapestry of insights into the challenges and
opportunities birthed by the integration of technology.

The designing of meticulous procedures regarding the data collection and analysis
within the research asserts an avenue of methodological integrity and empirical
robustness. Reliability and validity were strengthened by adopting triangulation, member
checking, and peer review, forming the platform on which several conclusions and
recommendations can be made. Nevertheless, not all research can be perfect. There are
potential limitations such as potential selection bias, limitations because of the rapid
evolution of technology, and the intrinsic limitations of a cross-sectional study design.
The above limitations are critically appraised to clearly define the scope for the
interpretation of the study's outcomes and to encourage future research initiatives. With
such a methodology, the chapter seeks to enrich the knowledge in technology integration
for international organizations.

Based on the UN, the study gives not only the knowledge that relates to this
particular organization but also generalizations that can inform other similar entities
faced with the challenge of modernization of their operations through technology. Policy-
making out of such research findings, strategic planning, and the concretization of
operations supported by this research will have global governance taken into

consideration in the most effective and efficient manner.
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In other words, this chapter well grounds the empirical research study of the
research questions. Attention to choices in methodologies and a sound plan for data
collection and analysis will follow that the present study is well-set-off to provide key
insights into the detailed manner of the integration of frontier technologies at the United
Nations. The methodologies described in this chapter will guide a systematic exploration
of this complex and dynamic topic to contribute to the strategic objectives of the UN and

wider international administration and technology.
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CHAPTER IV:
RESULTS

This chapter presents an analytical exploration into the adoption and utilization of
frontier technologies within the United Nations. It evaluates mainly the integration of
Artificial Intelligence across various UN agencies and initiatives. As global paradigms
shift, the imperative for the UN to strategically adopt these technologies underscores their
potential to enhance governance effectiveness and promote sustainable development. The
results outlined herein are derived from a robust compilation of data sources, including
surveys of over 400 UN staff members, interviews with digital, policy, programme, and
operations experts, a review of both internal and publicly available documents, and an
examination of more than 500 Al initiatives and projects. These multifaceted inputs
provide a comprehensive perspective on the current state of technological integration
within the organization, highlighting how these digital tools are reshaping operational and
strategic functions.

This chapter methodically reveals both the successes achieved and the obstacles
encountered by the UN in its digital transformation endeavors. It offers an in-depth
examination of the differential adoption rates of these technologies and their
consequential impacts on the agency's capabilities to address complex global issues.

Through quantitative analysis and qualitative insights, this discussion articulates
the significant role that advanced technologies play in the UN's operational frameworks.
It underscores the organization's commitment to harnessing innovation in service of its
core mandates—enhancing peace, justice, and human dignity, while also striving for

operational efficiency and inclusivity in its digital transformation strategy.

4.1 Stock tacking
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The United Nations' adoption of Artificial Intelligence (AI) and other frontier
technologies reflects room for improvements on concerted effort to enhance global
governance and operational efficacy across its agencies. This section analyzes the
integration, scope, and depth of Al applications within the UN, revealing a diverse array
of projects that underscore the organization’s strategic embrace of technology to address

multifaceted global challenges.

Table 1. Number of Projects Reviewed by entity

UN Entities Projects | UN Entities Projects

CTBTO 15 | UN Habitat 10
FAO 15 | UNHCR 15
IAEA 16 | UNICEF 20
IFAD 5 | UNICRI 10
ILO 15 | UNIDIR 5
IMF 5 | UNIDO 10
IMO 10 | UNITAR 10
IOM 5 | UNODA 10
ITU 20 | UNODC 5
OHCHR 20 | UNOOSA 5
UNAIDS 2 | UNRISD 5
UNCTAD 10 | OSGET 5
DESA 15 | UNU 15
UNDP 30 | UN WOMEN 5
DPPA-DPO 5| WTO 5
UNECE 15 | WFP 20
UNEP 15 | WHO 10
UNESCO 25 | WIPO 15
UNFPA 15 | WMO 15
Global Pulse 15 | WB 30

TOTAL 498

4.1.1 Project Types and Technological Focus
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This research attempted to classify 500 projects and initiatives into several key
categories, reflecting the diverse technological focus and project types within the UN.
These categories include predictive analytics, natural language processing (NLP),
workflow automation, and image recognition. Predictive analytics projects are geared
towards forecasting future trends and optimizing resource allocation. NLP initiatives
focus on enhancing communication and data analysis by enabling computers to
understand and interpret human language. Workflow automation projects aim to
streamline administrative processes and increase operational efficiency. Image
recognition initiatives are utilized for analyzing visual data to support monitoring,
evaluation, and intervention efforts. It is important to note that some projects may span
multiple categories due to their comprehensive and multifaceted nature. Together, these
Al projects are designed to optimize processes and improve decision-making across

various UN agencies, driving more effective and efficient operations

M Predictive
Analytics

® Natural Language
Processing (NLP)

= Workflow
Automation

Image
Recognition

Figure 13 Projects technological focus

4.1.1.1 Predictive Analytics and big data
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Predictive analytics is a branch of advanced analytics that uses historical data,
statistical algorithms, and machine learning techniques to identify the likelihood of future
outcomes based on historical data (Siegel, 2013). The goal is to go beyond knowing what
has happened to provide a best assessment of what will happen in the future. Notable
initiatives include projects like the UNHCR's efforts to predict refugee movements
leveraging machine learning to enhance crisis response strategies, helping governments
and organizations prepare for population displacements. These advanced technologies are
pivotal in enhancing the UN's operational capabilities, improving decision-making
processes, and addressing global challenges. Predictive analytics involves using
statistical techniques, thus the link with big data which is a massive volume of structured
and unstructured data generated daily. Big Data refers to extremely large datasets that
may be analyzed computationally to reveal patterns, trends, and associations, especially
relating to human behavior and interactions (Mayer-Schonberger and Cukier, 2013). It
encompasses data sets with sizes beyond the ability of traditional databases to capture,
store, manage, and analyze. The technologies are closely linked and employed by various
UN entities to optimize resource allocation, forecast events, and enhance the
effectiveness of interventions.

The UNCTAD’s CropWatch Program focuses on agriculture and food security
and uses earth observation satellite systems and other climate-related data to monitor crop
conditions, drought, pests, and diseases. This assists in farm management and
policymaking by providing timely and accurate information. It enhances the ability of
countries to respond to agricultural challenges, improving food security and agricultural
productivity.

The ECLAC’s Satellite Monitoring System focuses on climate change and

environmental monitoring. This system tracks trends in greenhouse gas emissions in
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Latin America and the Caribbean. It provides real-time data on CO2 and other
greenhouse gases, facilitating the development and alignment of climate policies. It
supports regional and national efforts to combat climate change by providing critical data
for policy coherence and ambition.

The IMF’s Machine Learning Toolbox for Climate Policy and Emissions
Monitoring identifies and analyzes shifts in emission patterns, offering sector-specific
insights for climate mitigation. It serves as a one-stop-shop for historical climate policy
analysis. It enhances policymakers’ ability to develop effective climate strategies and
mitigate the impact of climate change.

The UNICEF and ITU’s Giga Initiative links education and connectivity using
machine learning and satellite imagery to map schools worldwide, facilitating efforts to
connect them to the internet. To date, it has mapped more than two million schools in 138
countries. It Improves educational opportunities by ensuring that schools, especially in
remote areas, have internet access, thereby enhancing learning outcomes and educational
equity.

The WHO’s Health Information Systems utilizes big data to track health trends,
monitor disease outbreaks, and manage health information systems. This includes real-
time data collection and analysis to support public health interventions. It enhances
global health security by providing timely and accurate health data, supporting rapid
response to health emergencies and informing public health policies.

The World Bank’s Geo-Enabling Initiative for Monitoring and Supervision
(GEMS) supports digital data collection in over 100 countries, using geo-spatial data to
monitor and supervise development projects. This initiative helps track project progress,

ensuring transparency and accountability. It improves the effectiveness and efficiency of
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development projects by providing accurate, real-time data for monitoring and
evaluation.

The UN’s integration of predictive analytics and big data reflects a proactive
approach; however, the decentralized nature and predominantly external focus of these
efforts indicate a need for more coordinated governance and a balanced approach that

also enhances internal efficiencies.

4.1.1.2 Natural Language Processing

Natural Language Processing (NLP) is a subset of artificial intelligence that
focuses on the interaction between computers and human languages. It involves enabling
computers to understand, interpret, and generate human language in a way that is both
meaningful and useful (Jurafsky and Martin, 2019). In the context of the United Nations,
NLP is being employed to enhance various operational and strategic initiatives,
particularly in the fields of communication, data analysis, and public engagement. NLP
technologies are leveraged to facilitate better data management, improve communication,
and support decision-making processes.

WHO’s Fides Network addresses health communication and misinformation. It is
an online community aimed at countering health-related misinformation on social media.
It leverages NLP to analyze and track health information being shared online and
supports the public in making informed, evidence-based health decisions. The network
has over 100 members and reaches more than 50 million people across social media
platforms, helping to combat misinformation and promote public health.

UNFPA’s NeMa Smartbot focuses on maternal health and education. Integrated
into the Safe Delivery App, NeMa is an Al-powered chatbot designed with and for

midwives. It uses NLP to provide a tailored user experience, enhancing the knowledge
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and skills of midwives by offering real-time, context-specific information. The smartbot
improves maternal health outcomes by providing critical support and information to
midwives, especially in remote areas.

UN Global Pulse’s Social Media Analysis focuses on public sentiment and policy
impact. It employs NLP to analyze social media data and gauge public sentiment on
various issues, such as health crises, economic policies, and social movements. This
analysis helps in understanding public opinion and its impact on policymaking. The tool
provides policymakers with real-time insights into public sentiment, aiding in more
responsive and effective policy decisions.

UNICEF’s U-Report on youth engagement and feedback is a mobile-based
platform that uses NLP to analyze feedback and responses from young people on various
issues. The platform collects data through polls and surveys, which are then analyzed to
inform UNICEF’s programs and initiatives. It enhances youth engagement by providing a
direct channel for young people to express their views and influence policy decisions that
affect them.

UNDP’s Policy Analysis Tools for sustainable development and policy analysis
uses NLP to analyze large volumes of text data from policy documents, research papers,
and reports. This helps identify trends, patterns, and gaps in sustainable development
efforts. It supports evidence-based policymaking by providing detailed insights and
comprehensive analysis of policy documents.

NLP is a critical technology for the United Nations, enabling improved
communication, data analysis, and public engagement. By leveraging NLP, the UN can
enhance its ability to deliver accurate information, support health professionals, and

engage with the global community more effectively. As the technology continues to
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evolve, its applications within the UN are likely to expand, further supporting the

organization’s mission to promote peace, security, and sustainable development.

4.1.1.3 Workflow automation

Workflow automation refers to the design, execution, and automation of processes
where tasks, information, or documents are passed from one participant to another for
action, according to a set of procedural rules (Lacity and Willcocks, 2018). It involves the
use of technology to streamline and automate complex business processes, reducing the
need for manual intervention and increasing efficiency. In the context of the United
Nations (UN), workflow automation has been adopted across various agencies to improve
administrative operations, enhance data management, and support decision-making
processes.

Workflow automation involves the use of software and technologies to automate
routine tasks, manage workflows, and process data more efficiently. Below are notable
projects that illustrate the application of workflow automation across different UN
entities.

UNIDO’s Robotic Process Automation (RPA) for administrative efficiency
streamlines the creation of travel requests for personnel. This automated solution
processes travel advances and settlements, reducing the time and effort required for these
administrative tasks. The automation has resulted in substantial time savings and
improved user experience for UNIDO staff, allowing them to focus on more strategic
activities.

UNOG’s Fully Automated Speech-to-Text (FAST) Project focuses on
documentation and accessibility and has been developed in partnership with WIPO.

FAST generates transcripts of meeting recordings. These transcripts are made available in
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multiple languages (English, French, and Spanish) on the Digital Recordings Portal. The
project enhances accessibility and record-keeping by providing accurate and timely
transcripts of official meetings, supporting transparency and information dissemination.

UNDP’s Automated Data Collection and Reporting Tools streamlines the process
of monitoring and evaluating development projects. These tools facilitate the aggregation
and analysis of data from various sources, ensuring accurate and timely reporting. It
improves monitoring and evaluation of development projects and enhances accountability
and help ensure that initiatives are on track to achieve their objectives.

UNICEF’s Supply Chain Automation manages the supply chain operations more
efficiently. The automated systems track inventory levels, process orders, and manage the
distribution of supplies to various regions. It enhances the efficiency and reliability of
supply chain operations, ensuring that critical supplies reach their destinations promptly
and accurately.

UNHCR’s Al-Powered Job Application Review System focus on Human
Resources and Recruitment and designed to streamline the review of job applications.
This tool utilizes artificial intelligence to analyze, sort, and prioritize job applications,
enhancing the efficiency of the recruitment process. The Al system significantly reduces
the time and effort required to review applications, ensuring a faster and more efficient
hiring process. It also improves the accuracy and consistency of application assessments
by using predefined criteria and machine learning algorithms.

Workflow automation is a critical technology for the United Nations, enabling
more efficient and effective administrative operations, data management, and public
services. By leveraging automation, the UN can enhance its operational capabilities,
reduce costs, and improve the quality of its services. As technology continues to evolve,

its applications within the UN are likely to expand.
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4.1.1.4 Image recognition

Image recognition is a technology that allows computers to interpret and make
decisions based on visual data from the world. It involves the identification and detection
of objects or features in digital images or videos using machine learning and artificial
intelligence (Szeliski, 2022). Image recognition technologies are leveraged by several UN
entities to improve data collection, environmental monitoring, and crisis response. The
following are key projects that illustrate the application of image recognition within the
UN:

UNICEF and ITU’s Giga Initiative uses image recognition in conjunction with
machine learning and satellite imagery to map schools globally. This technology helps
identify schools and their connectivity status, facilitating efforts to connect them to the
internet.

UNITAC’s Building and Establishment Automated Mapper (BEAM) Tool
supports urban planning and infrastructure. BEAM employs image recognition to
accelerate the detection and spatial recognition of informal settlements and building
structures from aerial imagery. This tool helps city planners in mapping and analyzing
urban areas more efficiently. The tool is capable of mapping informal settlements in cities
within hours, significantly reducing the time required compared to manual mapping
methods. It is currently applied in multiple cities, aiding in better urban planning and
infrastructure development.

FAOQO’s Forest Monitoring Using Satellites uses image recognition to analyze
satellite images for monitoring deforestation and forest degradation. The technology

helps in tracking changes in forest cover and assessing the health of forest ecosystems. It
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enhances the ability to monitor and manage forest resources, supporting conservation
efforts and contributing to global environmental sustainability goals.

WEFP’s Disaster Response with SKAI support emergency response and disaster
management. SKAI is an image recognition tool, co-developed with Google Research, to
assess damage after disasters such as earthquakes. The tool analyzes satellite and aerial
imagery to quickly evaluate the extent of damage. It speeds up disaster assessment and
response by providing accurate damage evaluations 13 times faster than traditional

methods, enabling quicker delivery of aid and resources to affected areas.

4.1.2 External vs Internal focus
The United Nations (UN) has been implementing various technological projects to
enhance its operations and achieve its mission. These projects can be broadly categorized
based on their focus: external projects that benefit global communities directly and
internal projects that improve the efficiency and effectiveness of UN operations. This
section examines the balance between these two focuses, providing examples from
different UN entities.

External focus projects are designed to deliver direct benefits to global
communities. These initiatives often address large-scale challenges such as health,
education, environmental sustainability, and disaster response. More than 70% of UN
technological projects fall into this category, demonstrating the organization’s
commitment to impacting the broader global population.

Internal focus (30%) projects aim to improve the efficiency, accuracy, and
effectiveness of UN operations. These initiatives often involve automating routine tasks,
enhancing data management, and streamlining administrative processes to support the

organization’s internal functions. While external projects often receive more attention
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due to their direct impact on global communities, internal projects are equally important
for several reasons. It’s crucial for the UN to streamline administrative processes, to
reduce the processing times speeding up the recruitment process, to minimize the human
error, to support decision-making by providing data-driven insights or to enhance
accountability, transparency and strategic planning. The Organization can optimize its
internal functions, thereby enabling more effective and responsive operations. This, in
turn, supports the organization’s mission to promote peace, security, and sustainable

development on a global scale.

71%

® Internal = External

Figure 14. Repartition of projects by focus
4.1.3 Collaborative Efforts
The complexity and global scale of the issues addressed by the UN necessitate
coordinated efforts both within the organization and with external partners. Collaborative
efforts enhance the effectiveness and impact of UN technological initiatives,
demonstrating how inter-agency cooperation and partnerships with external entities

contribute to the success of these projects. Collaboration is a cornerstone of Al projects,
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with nearly 88% involving partnerships across different UN entities and external
stakeholders such as academia, governments, and the private sector. These collaborations
are crucial for leveraging a wide range of expertise and resources, ensuring that
technologies are developed and deployed in a manner that is both inclusive and effective.

Collaboration among various UN agencies fosters the sharing of resources,
expertise, and technologies, leading to more efficient and impactful projects. The Giga
Initiative is a collaborative effort between UNICEF and ITU aimed at mapping and
connecting schools globally. This partnership leverages ITU's expertise in
telecommunications and UNICEF’s focus on education to achieve a common goal of
improving global connectivity and educational opportunities. By combining their
strengths, these agencies can better tackle complex challenges more effectively than they
could individually, resulting in broader and more sustainable outcomes.

Joint efforts among UN agencies allow for a more coordinated and
comprehensive response to global challenges such as health crises, natural disasters, and
climate change. The FAST project, a partnership between UNOG and WIPO, that
automates the transcription of meeting recordings leads to more streamlined operations,
reducing duplication of efforts and maximizing the impact of available resources.

Collaborating with external partners allows the UN to access cutting-edge
technologies and specialized expertise. The SKALI tool, co-developed by WFP and
Google Research, uses image recognition to assess disaster damage quickly. This
partnership combines WFP's field experience and humanitarian focus with Google's
technological prowess. These external partnerships enable the UN to enhance its
technological capabilities, implement innovative solutions, and respond more effectively

to emergencies and other critical situations.
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External collaborations help mobilize the financial and technical resources
necessary to scale up UN projects and ensure their long-term sustainability. The Giga
Initiative receives support from various external stakeholders, including governments,
tech companies, and international donors. This broad-based support is crucial for
mapping and connecting schools on a global scale. By leveraging external resources, the
UN can expand the scope and reach of its projects, ensuring that more communities
benefit from technological advancements.

Collaborative efforts lead to more efficient use of resources and greater
effectiveness in achieving project goals. Pooling resources and expertise from multiple
agencies and external partners reduce redundancy and ensures that efforts are
strategically aligned and targeted for maximum impact. Partnerships foster innovation
and knowledge sharing, enabling the development of new technologies and approaches.
By sharing best practices and lessons learned, collaborative projects drive continuous
improvement and innovation, enhancing the overall capabilities of the UN. The
collaboration with external partners helps also ensure the sustainability and scalability of
projects and an external support, whether financial, technical, or logistical, enables
projects to be scaled up and maintained over the long term, ensuring lasting benefits for
target communities.

While collaboration is essential it requires robust coordination and
communication mechanisms to align goals and activities. Establishing clear
communication channels and regular coordination meetings helps ensure that all partners
are aligned and working towards common objectives while balancing the diverse interests
and priorities of various stakeholders can be challenging. Developing a shared vision and
mutually agreed-upon goals helps align stakeholders and foster cooperation. It is crucial

to maintain accountability and transparency in collaborative projects for building trust
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and credibility and to implement transparent reporting and monitoring mechanisms
ensures that all partners are accountable, and that project progress is tracked and
communicated effectively.

Collaborative efforts between UN agencies and external partners are vital for the
success of technological projects aimed at addressing global challenges. By leveraging
the strengths and resources of multiple stakeholders, the UN can enhance the efficiency,
effectiveness, and sustainability of its initiatives. It fosters innovation, enables the sharing
of knowledge and best practices, and ensures that projects can be scaled up to deliver
lasting benefits. Addressing the challenges associated with collaboration through clear
communication, aligned goals, and robust accountability mechanisms will further
strengthen these efforts, supporting the UN’s mission to promote peace, security, and

sustainable development.

No external
collaboration

Collaboration
with one more
UN entities
42%

Collaboration

with non-UN

entities
46%

Figure 15 Collaboration in the development of new projects

4.2 Challenges and barriers
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The integration of frontier technologies into the operations of the United Nations
(UN) presents significant opportunities. However, it also faces several challenges and
barriers that must be addressed to achieve successful adoption. This section summarizes
the main issues and barriers based on external knowledge, surveys, interviews and

insights from various UN documents.

4.2.1 Organizational challenges and barriers

The successful integration of frontier technologies within the UN is often hampered
by a range of organizational challenges. These challenges stem from structural
inefficiencies, cultural resistance, and rigid policies that can slow down the adoption of
new technologies. Understanding and addressing these organizational barriers is crucial
for the UN to fully leverage technological advancements and enhance its operational
capabilities.

4.2.1.1 Lack of Coordination and Fragmentation
One of the primary organizational challenges is the lack of coordinated efforts

across different UN agencies. The integration of new technologies often occurs in silos,
with each agency or department pursuing its projects independently. More than 53% of
the reviewed projects are conducted solely by individual agencies/departments without
collaboration, leading to inefficiencies. Additionally, 30% of the projects are found to be
"duplicated," meaning similar initiatives are being carried out independently by different
agencies. This lack of collaboration results in duplicated efforts and missed opportunities
for synergy. Moreover, 55% of the interviewees working in technology and innovation
are not aware of the projects conducted outside their respective agencies, highlighting a

significant communication gap. Additionally, 85% of the staff members are not aware of
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the ongoing projects within their own agency, further exacerbating the issue of
fragmentation and silos.
4.2.1.2 Risk Aversion

Risk aversion significantly influences the adoption of new technologies within the
UN agencies. Decision-makers often hesitate to implement novel solutions due to the
perceived uncertainty and potential negative outcomes. This cautious approach stems
from a fear of disrupting established processes, incurring financial losses, or facing
resistance from employees who are comfortable with existing systems. Furthermore, the
lack of concrete evidence on the long-term benefits and reliability of new technologies
exacerbates this apprehension. Consequently, organizations may prefer to stick with
tried-and-tested methods, potentially missing out on innovations that could enhance
efficiency, competitiveness, and growth. Addressing risk aversion requires
comprehensive risk assessments, pilot programs, and effective change management
strategies to build confidence and demonstrate the tangible advantages of new
technological investments. At least 70% of the experts working on digitalization and
innovation mention that 3 out 5 of their initiatives are not implemented because of risk
aversion.

4.2.1.3 Resources Constraints

Resource constraints are a significant barrier to the implementation of new
technologies in organizations. Financial limitations often hinder the ability to invest in
cutting-edge solutions, as the costs associated with acquiring, deploying, and maintaining
new technologies can be substantial. According to the survey, 36% of projects and
initiatives are delayed for one year or more due to financial constraints. Additionally,
limited human resources with the requisite skills and expertise to manage and operate

new systems can pose a challenge, with 42% of projects not being initiated due to a lack
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of technical expertise. Time constraints also play a role, as integrating new technologies
often requires a significant commitment of time for planning, testing, and transitioning
from old systems. Furthermore, 58% of projects fail because of insufficient testing and
prototyping. UN must balance these resource demands with ongoing operational needs,
which can lead to delays or scaling back of technological initiatives. Overcoming these
constraints typically involves strategic planning, prioritization of investments, and

exploring alternative funding sources or partnerships to support technology adoption.

4.2.1.4 Recruitment Policies and Access to Expertise

Recruitment policies and access to expertise are critical factors influencing the
successful implementation of new technologies in the UN. Effective recruitment
strategies are essential for attracting and retaining talent with the specialized skills
necessary to manage and operate advanced systems. Furthermore, stringent or outdated
recruitment policies can exacerbate these challenges by limiting the pool of potential
candidates. Additionally, access to expertise is often constrained by geographic location,
industry competition, and financial limitations, leading to significant gaps in
organizational capability. Many positions, including lower managerial roles, require at
least five years of professional experience. This requirement can exclude younger, highly
skilled professionals who may have the specialized expertise needed for frontier
technologies but lack extensive work experience.

The emphasis on years of experience over specific technical skills can limit the

pool of candidates capable of driving technological innovation. A young data scientist
with cutting-edge Al skills might be overlooked in favor of a candidate with more years

of experience but less relevant expertise. For instance, a junior Al engineer with less than
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two years of experience working for a tech company can earn a salary equivalent to or
higher than that of a professional with ten years of experience in the UN, in New York.
There is often a lack of targeted recruitment policies to attract specialized technical
talent. Without specific strategies to recruit experts in fields like Al, machine learning,
and blockchain, the UN may struggle to find and retain the necessary expertise.
Opportunities for continuous professional development and upskilling may be limited
within the UN compared to the private sector, where there is a strong emphasis on staying
current with technological advancements. This can lead to skill stagnation among existing
staff and make the UN less attractive to top talent who prioritize ongoing learning and

career growth in this rapidly evolving field.

4.2.1.5 Procurement Policies

Similarly, the UN's procurement policies need modernization to better facilitate the
deployment of new cutting-edge systems. Existing procurement frameworks often impose
significant constraints, hindering the ability to adopt innovative technologies efficiently.
Some of these outdated policies may require lengthy approval processes and extensive
documentation, delaying the acquisition of essential technological solutions.
Additionally, the inability to prototype and test new systems before large-scale
procurement poses a substantial risk, as it limits the organization's capacity to evaluate
the effectiveness and suitability of technologies in real-world scenarios. To overcome
these challenges, the UN should streamline its procurement processes, incorporate
flexible and adaptive approaches, and foster partnerships with tech companies to enable
rapid prototyping and iterative testing. By doing so, the UN can ensure that it remains
agile and capable of leveraging the latest technological advancements to fulfill its mission

effectively.
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4.2.2 Technical challenges

Integrating frontier technologies into UN agencies and departments presented
several potential technical challenges. Firstly, interoperability issues arose when new
technologies had to be integrated with existing legacy systems, often requiring complex
and costly modifications. According to the survey, 61% of experts stated that they did not
collaborate with other agencies due to these interoperability issues. Additionally, 67%
reported that upgrading their current systems would cost more than creating new ones,
highlighting the financial burden of modernization. Cybersecurity risks increased with
the adoption of new technologies, introducing vulnerabilities that required robust security
measures, and 55% of experts mentioned that these cybersecurity challenges were
difficult to mitigate with a limited budget. Ensuring adequate data management and
governance was also challenging, particularly with technologies that generated and
processed large volumes of data. Furthermore, the steep learning curve associated with
new technologies necessitated comprehensive training and support for employees, which
strained resources, with 90% of experts indicating that staff training would cost more
than hiring new personnel with the required expertise. Addressing these technical
challenges requires careful planning, investment in compatible infrastructure, and
ongoing training and support to ensure successful integration and maximize the benefits
of frontier technologies.

Access to data posed another significant challenge for UN agencies and
departments, particularly in relation to big data. Often, data was siloed across different
departments, creating barriers to comprehensive data analysis and decision-making.
Additionally, varying data standards and formats across agencies complicated efforts to
integrate and utilize data effectively. The sheer volume, velocity, and variety of big data

required advanced data processing and storage capabilities, which many existing systems
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lacked. Data privacy and security concerns also restricted access to critical information,
as stringent regulations and policies were in place to protect sensitive data. These
limitations hindered the ability of agencies to leverage data-driven insights and advanced
analytics, which are essential for optimizing operations and achieving strategic
objectives. Overcoming these challenges requires the establishment of unified data
standards, improved data-sharing protocols, and investments in secure data management
systems to facilitate access while ensuring compliance with privacy regulations.

The legacy infrastructure of many UN agencies and departments further
compounded the difficulties in adopting frontier technologies. Legacy systems, often
characterized by older hardware and software, lacked the scalability and flexibility
needed to support modern technological solutions. This legacy infrastructure not only
limited the performance and capabilities of new technologies but also increased
maintenance costs and operational inefficiencies. Transitioning from these legacy
systems to more advanced infrastructure requires significant financial investment and
meticulous planning to avoid disruptions in essential services. Upgrading infrastructure is
essential to create an agile and robust foundation capable of supporting the integration of
cutting-edge technologies, enhancing overall efficiency, and driving innovation within

UN operations.

4.2.3 Ethical and Regulatory Challenges
The integration also presented significant ethical challenges. The deployment of
advanced technologies, such as artificial intelligence and big data analytics, raised
concerns about privacy, data security, and the potential misuse of sensitive information.
Ensuring that these technologies are used responsibly and ethically requires establishing

clear guidelines and frameworks to protect individuals' rights and prevent discrimination
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or bias in decision-making processes such as in the automated recruitment system of
UNHCR. Additionally, there was a need to address the ethical implications of automation
and its impact on employment, as the increased use of automated systems could lead to
job displacement. Al systems can perpetuate existing biases if not carefully monitored
and regulated. Ensuring that these technologies are used responsibly and ethically is a
significant challenge for UN agencies. Ensuring transparency, accountability, and
inclusivity in the development and implementation of these technologies is essential to
maintaining public trust and upholding the UN's commitment to human rights and ethical
standards.

In addition to ethical, regulatory challenges are another critical hurdle in the
integration of frontier technologies. Navigating the complex landscape of international
regulations and compliance requirements often slowed the adoption of new technologies.
Different countries and regions have varying legal frameworks governing data protection,
cybersecurity, and the use of emerging technologies, making it difficult to implement
uniform solutions across the organization. Additionally, the rapid pace of technological
advancement frequently outstripped the development of relevant regulations, creating a
regulatory lag that could lead to uncertainty and risk. Ensuring compliance with these
diverse and evolving regulations requires significant legal expertise and resources, as
well as continuous monitoring and adaptation of policies and practices. Addressing these
regulatory challenges is crucial to ensuring that the deployment of new technologies is

both legally compliant and aligned with the UN's broader mission and objectives.

4.3 Best Practices
The integration of frontier technologies within the UN has seen varying degrees

of success. Analyzing the case studies of different projects provides insights into best
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practices that can be leveraged for future technological integrations. Based on these case
studies and supported by academic research on technology integration, this section
highlights the best practices that have emerged. Best practices in technology integration
emphasize the importance of collaboration, flexibility, and continuous learning. These
principles are not only supported by successful UN projects but also by broader academic
research, which underscores the necessity of adaptive strategies, stakeholder engagement,
and the alignment of technological initiatives with organizational goals. For instance,
Westerman et al. (2014) indicates that collaborative efforts enhance innovation by
pooling diverse expertise and resources, while Brynjolfson and McAfee (2014) argue that
flexibility in processes allows for iterative development and risk management.

In the context of the UN, these best practices include fostering partnerships with
external entities, engaging local communities, allowing for prototyping and iterative
development, investing in capacity building, setting clear objectives and metrics,
managing risks and ethical considerations, and leveraging data for informed decision-
making.

4.3.1 User Centered-Design

User-centered design is a pivotal best practice that ensures innovations are
tailored to meet the specific needs and preferences of the end-users. This approach
involves engaging directly with the target population throughout the development
process, gathering their input, feedback, and insights to shape the solution. For instance,
the School Feeding App, piloted in Guatemala, was developed with extensive input from
school administrators and local farmers, ensuring that the app addressed their unique
challenges and requirements effectively. Similarly, the IMMI Watch, launched in
Burkina Faso and Moldova, empowers girls and young women during their menstrual

cycles by directly addressing cultural taboos and misinformation, thereby promoting
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informed decision-making and boosting self-esteem. ITU epitomizes user-centered
design through a wide range of initiatives; each specifically pinpointed to specific needs
across various sectors. Tools and frameworks are delivered under the Al Readiness for
Government Initiative through tailor-made capacity-building workshops targeting the
needs of different industries and opening the door for governments to assess their
readiness to adopt and further develop Al in a setting where public administration can
excel. The Al for Health Focus Group ensures the critical input of health providers,
researchers, and policymakers to produce standardized solutions that are effective and
adopted by the health sector. This enables the Al and Data Commons Projects to have the
capacity to develop an open global repository through which resources can be accessed,
shared, and reused by researchers and policymakers from different sectors for innovation
and collaboration. Lastly, the Al for Development Series is instituted to share reports,
guidelines, and toolkits in the provisioning and helping in the implementation of Al
solutions that are relevant and accessible to developing countries, particularly of their
unique developmental challenges. In conclusion, Machine Learning for 5G again is being
designed in mutual collaboration with the telecom operators to ensure that the work done
enhances network efficiency and performance practically and effectively.

User-centered design in the spree of projects by the World Bank Group targets a
large base of stakeholders. Tools for the identification and classification of ethical risks
on account of Al for the project Al for Human Rights Impact and Algorithmic
Accountability will be oriented to the staff benefiting and the communities being
impacted with the goal of the protection of human rights. This, therefore, means that
GEMS will provide a real-time data collection tool for the staff in the field and the
project manager according to the project needs. These are real-time information projects,

like weather, crop disease, and price projections in the market of agricultural products,
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under Agricultural Risk Management using Al. This shows that proper means will be
used to gain access and ease while providing proper judgment toward productivity. The
project "Identifying Gender Gaps in Education using Al" is going to give user-friendly
dashboards that will give help to the policymakers and educators in rolling out targeted
interventions—to be sure that the genders are treated in parity in the same. The project
"Pandemic Preparedness and Response using AI" models the spread of the infectious
disease and provides decision support for health experts to act in time. Lastly, Al for the
delivery of social protection programs optimizes the processes and resources in ways that
guarantee efficiency and better reach for the vulnerable populations.

By prioritizing the end-users' perspectives, user-centered design fosters greater
acceptance, relevance, and impact of innovative solutions, ensuring they effectively

address the real-world issues faced by the communities they aim to serve.

4.3.2 Open Source and Open Data

Open source and open data are critical best practices in the integration of
innovation and new technologies, promoting transparency, collaboration, and efficiency.
Open-source platforms, like AgroWeb3, facilitate the development of interoperable
digital solutions by providing accessible, modifiable code that can be tailored to specific
needs, thus fostering innovation across diverse contexts. Open data principles enhance
this further by making data freely available for use, reuse, and redistribution, as
demonstrated by the DiCRA platform for climate-resilient agriculture, which uses remote
sensing and Al

The UN has already piloted an approach to some of the critical challenges by
using open data and Al. The project “Improving Resilience to Flood Disasters”

developed a Web-Based WSDSS and Vulnerability Mapping of Population Hotspots
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through the Al and Open Earth Data to support the development of flood risk maps. The
Geo-Enabling Initiative for Monitoring and Supervision (GEMS) within the World Bank
Group gives out mobile technologies to project teams with in-field, real-time data
collection capacity to monitor and offer support in the supervision of these projects. The
GIEWS uses satellite data in the monitoring of water stress in agriculture. For the
tracking of water productivity, the WAPOR portal is used together with available
geospatial data. For example, UNICEF's "AI4D Research Bank" applies geospatial
analytics and a series of open datasets to enhance the estimation of poverty and to
research air quality. "iSharkFin" applies FAO commissions for artificial intelligence to
determine the types of sharks based on how their fins are shaped so that the ocean can be
conserved. An example about UNDP would be "SURGE Data Hub," where a human-
centric data setup would be done to base decisions on evidence for the user. These
demonstrate how data sources that are open in nature will help build innovations, grow
resilience, and mainstream in the development of sustainable progress.

By leveraging open data, organizations can ensure that information is accessible
to all stakeholders, enabling data-driven decision-making and fostering a collaborative
environment for addressing complex challenges. These practices not only reduce costs
and barriers to entry but also encourage a broader community to contribute to and benefit

from innovative solutions, driving widespread and sustainable impact.

4.3.3 Leveraging Organizational Architecture for Support
Leveraging organizational architecture for support is essential in ensuring the
successful integration and scaling of innovative technologies. This practice involves
utilizing the existing structures, processes, and relationships within an organization to

foster a cohesive and collaborative environment. For instance, the UNDP Accelerator
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Labs effectively integrated into the broader UNDP framework, aligning their goals with
the strategic priorities of the organization. This integration facilitated access to resources,
expertise, and institutional support, enhancing the labs' ability to implement and scale
innovations. Similarly, RapidPro's transition from the Global Innovation Centre to the
ICT Division within UNICEF increased cohesion across departments, enabling more
efficient deployment and support for the platform.

These projects exemplify how international organizations leverage existing
organizational architecture to enhance operations and support systems. For instance,
IFAD's Al-based intervention dashboard integrates seamlessly with their current data
systems and ICT infrastructure, using machine learning to analyze historical project data
and improve decision-making processes. Similarly, UNHCR's Project ARiN optimizes
hiring practices by incorporating Al into their established HR systems, enhancing
decision-making and inclusivity without overhauling the organizational structure. The
World Bank also utilizes Al and machine learning within its existing frameworks for
procurement optimization and audit reporting, further illustrating the effective integration
of advanced technologies into current workflows.

UNDP’s Digital Public Infrastructure (DPI) Playbook and DPI Compendium
support countries on their digital transformation journeys by building on existing ICT
infrastructure to enhance inclusivity and rights-based digital public infrastructure. The
United Nations University (UNU) APV-MaGa project leverages existing agricultural and
community systems in The Gambia and Mali to integrate agrophotovoltaics, providing
sustainable food, water, and electricity solutions without overhauling current structures.
Similarly, in Ukraine, UNFPA's blockchain-backed cash aid initiative uses existing
financial and ICT systems to deliver secure and transparent financial assistance to

survivors of gender-based violence. These projects exemplify how international
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organizations utilize existing infrastructure to incorporate advanced technologies,
enhancing operational efficiency and support systems without extensive structural
changes.

These examples highlight how leveraging existing organizational structures can
enhance efficiency and support without necessitating extensive changes. By leveraging
organizational architecture, innovations benefit from established governance structures,
streamlined processes, and collaborative networks, which are crucial for sustaining and

expanding the impact of new technologies within and beyond the organization.

4.3.4 Sustainability and Scalability

They are fundamental principles in the design and implementation of innovative
solutions, ensuring that their benefits endure and expand over time. Sustainability
involves creating solutions that can be maintained with local resources and capabilities,
reducing reliance on external support. For example, the Al Sandbox by WFP provides a
platform for experimenting with AI models and use cases, facilitating quick testing and
deployment of Al systems, and improving efficiency in data management and decision-
making. Another example is the R2C2 (Rapid Response Connectivity Carrier) project,
which uses tethered drones to provide continuous internet access in disaster-stricken
areas, ensuring communication remains uninterrupted and enhancing the resilience of
emergency response efforts. Scalability, on the other hand, ensures that successful
innovations can be expanded to reach broader populations and geographies. The Giga
Initiative, a partnership between UNICEF and ITU, exemplifies scalability by extending
internet connectivity to 13,400 schools, benefiting millions of students across multiple
countries. Similarly, the DiICRA platform by UNDP uses remote sensing and Al to

support climate-resilient agriculture, showcasing its potential for broader application and
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scalability as a digital public good. This dual focus on sustainability and scalability
ensures that innovations not only provide immediate benefits but also have the potential
for wider adoption and lasting impact, contributing significantly to development goals

and improving lives on a larger scale.

4.3.5 Innovation Culture and Organizational Support

Fostering an innovation culture and developing effective strategies are essential
for driving impactful and sustainable technological advancements within organizations.
An innovation culture encourages creativity, risk-taking, and continuous learning,
enabling teams to explore novel solutions and improve existing processes. For instance,
UNDP’s Accelerator Labs have embedded a culture of innovation by promoting cross-
functional collaboration, leveraging diverse expertise, and encouraging experimentation.
UNICEF exemplifies this approach through its establishment of Innovation Nodes—
transdisciplinary and collaborative spaces that generate novel insights in areas like
renewable energy, precision health, and biotechnology. These nodes put young
researchers at the center, fostering a dynamic environment for creative problem-solving.
Strategies such as the establishment of dedicated innovation units, like WFP's Innovation
Accelerator, provide structured support for ideation, prototyping, and scaling of new
technologies. Additionally, the implementation of ethical governance frameworks ensures
that innovations are aligned with organizational values and social responsibilities. By
integrating these elements, UN agencies created an environment that not only supports
the development of innovative solutions but also ensures their ethical and strategic
alignment with long-term goals, ultimately enhancing their ability to address complex

challenges effectively.
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4.3.6 Partnerships and Collaboration

Partnerships and collaboration are crucial for the successful integration and
scaling of innovative technologies, as they bring together diverse expertise, resources,
and perspectives. For instance, the WFP's AHEAD (Autonomous Humanitarian
Emergency Aid Devices) project exemplifies effective collaboration by partnering with
the German Aerospace Center (DLR) to develop semi-autonomous vehicles for
delivering aid in hazardous environments. This partnership leveraged DLR's technical
expertise and secured additional funding to advance the project.

Similarly, the Giga Initiative, a collaboration between UNICEF and ITU, aims to
connect schools worldwide to the internet. This initiative not only enhances educational
opportunities for millions of students but also demonstrates the power of multi-
stakeholder partnerships in achieving scalable and sustainable impact.

Another example is the Al Sandbox by WFP, which collaborates with external
partners to develop and experiment with Al solutions, ensuring responsible and impactful
deployment. These partnerships highlight how collaboration can drive innovation,
enhance resource mobilization, and ensure the successful implementation of technology-

driven solutions.

4.3.7 Flexibility and Adaptation
Flexibility and adaptation are essential components of successful innovation,
enabling UN agencies to respond to changing needs and unforeseen challenges
effectively. By adopting a flexible approach, they iterate on their solutions, incorporate
feedback, and make necessary adjustments to enhance effectiveness.
For example, the WFP’s SKAI is an Al-powered tool designed to manage large

volumes of unstructured data. Developed with user input, SKAI continuously adapts to
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the evolving needs of humanitarian operations, ensuring it remains relevant and efficient.
Similarly, the RapidPro platform by UNICEF has demonstrated remarkable adaptability
by being customized for various contexts, such as monitoring immunization campaigns in
Indonesia and tracking service availability in Sierra Leone. The UNDP’s Accelerator
Labs also exhibit flexibility by adjusting their focus based on local needs and feedback,
such as shifting strategies to tackle depopulation in Serbia by aligning with government
policies and socio-economic realities. Additionally, the IMMI Watch, developed by
UNFPA in Burkina Faso and Moldova, adapts to local cultural contexts to empower girls
and young women during their menstrual cycles, demonstrating the importance of
continuous feedback and cultural sensitivity in innovation.

This iterative process of testing, learning, and refining allows innovations to
remain resilient and effective in diverse and dynamic environments, ultimately leading to
more sustainable and impactful outcomes. By embracing flexibility and adaptation, UN
entities can better navigate the complexities of their operating environments and drive

continuous improvement in their technological solutions.

4.3.8 Clear Strategic Direction

Clear strategic direction is crucial for guiding innovation efforts and ensuring that
they align with organizational goals and broader developmental objectives. A well-
defined strategy provides a roadmap for innovation, helping to prioritize initiatives,
allocate resources effectively, and measure impact. For example, UNICEF’s Innovation
Strategy focuses on harnessing new technologies to address critical challenges in child
health, education, and protection. This clear direction has led to successful initiatives like
the Giga project, which aims to connect every school in the world to the internet,

enhancing educational opportunities globally. Similarly, the WFP's Innovation
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Accelerator provides a structured approach to identifying, nurturing, and scaling
innovations that can address hunger and improve food security. By setting specific goals,
such as reducing hunger through technology-driven solutions, the WFP ensures that its
innovation efforts are aligned with its mission and can be scaled effectively. Another
example is the UNDP Digitalization Strategy, which align their innovation strategies with
the Sustainable Development Goals (SDGs), ensuring that their initiatives support global
development priorities. This clear strategic direction helps organizations stay focused,
make informed decisions, and achieve meaningful impact through their innovative

efforts.

4.4 Operational Impact

The integration of frontier technologies within the United Nations (UN) has
significantly influenced its operational efficiency and effectiveness. The potential of this
integration has been recognized to revolutionize operations and drive significant
improvements. Academic research and industry reports consistently highlight the
transformative impact of technologies such as Al, on organizational performance. For
example, a study by McKinsey & Company (2018) found that organizations leveraging
Al technologies could increase their profitability (or impact) by an average of 38%.
Additionally, the World Economic Forum (2020) reported that the adoption of advanced
digital technologies could contribute an estimated $100 trillion to the global economy by
2025.

Brynjolfsson and McAfee (2014) emphasizes that the strategic implementation of
these technologies enables organizations to automate routine tasks, analyze vast amounts
of data for insights, and enhance decision-making processes. In the context of the UN, the

integration of these technologies is not merely about adopting new tools but
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fundamentally transforming how the organization operates to achieve its mission more
effectively. By harnessing the power of Al, blockchain, big data, IoT, cloud computing
and other cutting-edge technologies, the UN can improve its operational processes,
enhance resource management, and deliver services more efficiently to the communities

it serves.

4.4.1 Enhanced Decision-Making

The adoption of big data analytics has empowered the UN with the ability to
process vast amounts of data, deriving actionable insights that inform strategic decisions.
The UN Global Pulse initiative leverages big data to analyze social media, mobile phone
data, and other sources to identify trends and patterns. This real-time data analysis helps
in understanding public sentiment and early detection of crises. Predictive analytics
enable the UN to forecast future scenarios and proactively address potential issues. This
capability enhances preparedness and response strategies across various domains. The
World Food Programme (WFP) uses predictive models to anticipate food shortages and

deploy resources more effectively to areas at risk of famine.

4.4.2 Process Optimization and Efficiency
Automation of routine tasks has streamlined administrative processes, reducing
the time and effort required for manual interventions. This allows staff to focus on
higher-value activities and strategic planning. UNHCR's Al-powered job application
review system automates the initial screening of applications, significantly speeding up
the recruitment process and ensuring a more consistent and objective evaluation of

candidates.
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The Blockchain technology, particularly with smart contracts, has optimized
procurement and supply chain management processes by ensuring transparency, reducing
fraud, and speeding up transactions. The UN's World Food Programme’s (WFP) Building
Blocks project utilizes blockchain to distribute food assistance to refugees in a secure and
transparent manner. This system has enhanced the efficiency and accountability of aid

distribution.

4.4.3 Improved Resource Management

The integration of IoT devices has enhanced the ability to monitor resources and
environmental conditions in real-time, facilitating better management and allocation of
resources. In disaster response scenarios, [oT sensors provide real-time data on
environmental conditions, helping the UN to deploy resources more effectively and
respond to emergencies more swiftly.

Technologies such as Al and blockchain have improved the efficiency of logistics
and supply chain operations, reducing costs and ensuring timely delivery of goods and
services. The UN's Logistics Cluster uses Al to optimize the routing and delivery of

humanitarian aid, ensuring that supplies reach their destinations quickly and efficiently.

4.4.4 Enhanced Service Delivery
Al technologies have improved the delivery of health and education services by
providing personalized and efficient solutions. UNESCO’s use of Al-driven platforms to
deliver educational content tailored to the needs of different learners has enhanced
educational outcomes and accessibility. Natural Language Processing (NLP) and Al-
driven communication tools have enhanced the UN’s ability to disseminate information

and engage with stakeholders. The use of chatbots and Al-driven communication
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platforms in various UN agencies has improved stakeholder engagement by providing

timely and accurate information to beneficiaries and partners.

4.4.5 Strengthened Monitoring and Evaluation

The ability to collect and analyze data in real-time has strengthened the UN’s
monitoring and evaluation capabilities, ensuring that programs are responsive and
adaptive to changing conditions. UNICEF’s RapidPro platform enables real-time data
collection and monitoring, allowing for quick adjustments and improvements in program
delivery based on real-time feedback and data analysis.

Advanced data analytics and visualization tools have enhanced the UN’s capacity
to generate comprehensive and evidence-based reports, improving accountability and
transparency. The Data Must Speak initiative by UNICEF uses data analytics to improve
educational outcomes by providing detailed reports and insights on school performance

and resource allocation.

4.4.6 Effectiveness and Efficiency
Estimating the exact gain in time or cost savings from these technological

innovations can be challenging due to the varying contexts and scales of implementation.
However, a rough estimation can be provided based on general impacts observed from
similar technological integrations. Additionally, non-tangible impacts can be highlighted
to illustrate the broader benefits. The examples below are from some of the projects
mentioned earlier in this document.

e Health and Well-being: Diagnosis and intervention times can be reduced by up to

50%, as Al tools can process and analyze data faster than manual methods. Reduced

need for specialized equipment and personnel in remote areas can save healthcare
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systems significant amounts, potentially reducing costs by 30-40%. In the meantime,
improved maternal and infant health outcomes, reduced mortality rates, and
increased trust in healthcare services. Faster dissemination of accurate information
can mitigate misinformation more quickly, potentially reducing response times by
20-30% and avoidance of costs associated with treating misinformation-related
health issues. This increases public trust in health information, better health
outcomes through informed decisions.
Education: Streamlined implementation of Al tools in classrooms can reduce the
time spent on developing individual school policies by up to 60%. Centralized
guidelines reduce the need for schools to individually consult experts, saving costs
on policy development and training. This creates safer educational environments,
better student engagement, and equitable access to Al tools. Giga Initiative will
enable a faster deployment of internet connectivity and resources to accelerate
educational improvements by several years, while bulk negotiations for internet
services and standardized connectivity solutions can reduce costs by 20-30%. At the
end Giga will enhance learning opportunities, improve digital literacy, and reduce
educational inequalities.
Sustainable Cities and Communities: The Smart City Initiatives providing
optimized service delivery can reduce wait times for urban services by up to 50%
associated and an efficient resource allocation and reduced waste can save
municipal budgets by 10-20%.
Climate Action and Environmental Sustainability: Al-driven projects can accelerate
climate adaptation measures by several years, preventing climate-related damages
and saving millions in recovery and adaptation costs. The Al tools used to predict

floods will help coordinate responses up to 13 times faster, reducing damage and
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recovery costs by anticipating and mitigating flood impacts. A better prevision will
save lives, reduce displacement, and enhance community resilience.

e Youth Engagement and Peacebuilding: The DPPA Al platforms can engage and
mobilize youth more quickly and effectively, reducing time to impact by up to 30%,
and the costs in organizing and maintaining peacebuilding initiatives through digital

platforms.

4.5 Conclusion

This chapter presents a comprehensive exploration into the adoption and
integration of frontier technologies within the United Nations (UN). The analysis,
grounded in data from over 400 surveys, numerous interviews with experts, and an
examination of more than 500 projects, provides valuable insights into the operational
impact of technologies such as Al, blockchain, big data, [oT, and cloud computing.

Our findings reveal both correspondences and differences in the literature
regarding the integration of frontier technologies in international organizations.
Consistent with the theoretical underpinnings laid down by Rogers (2003) and Latour
(2005), the study established that adopting technologies like blockchain, Al, and IoT
significantly enhances operational efficiency and transparency. This aligns with Rogers'
Diffusion of Innovations theory, which posits that technological change offers a relative
advantage and improves decision-making processes.

Furthermore, our results validate the Actor-Network Theory (ANT) by Latour,
demonstrating that successful integration of these technologies relies on robust
collaboration between human and non-human actants within the UN system. Contrary to
the views of Cimatti (2016) and Brulle and Norgaard (2019), who emphasize institutional

inertia and bureaucratic complexities as significant barriers to technological adoption, our
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study found these challenges to be notable but addressable through strategic frameworks
and targeted capacity-building initiatives. Additionally, while previous literature, such as
that by Litke et al. (2019), has highlighted ethical concerns, our findings suggest that
these issues can be effectively managed with strong ethical guidelines and adaptive
governance models, as advocated by anticipatory governance theories (Guston, 2014).

The study also provides new insights into the scalability and sustainability of
technological deployments, extending beyond the predominantly Western-centric
perspectives prevalent in current literature. The findings underscore the importance of
context-specific strategies in development cooperation, as evidenced by the diverse case
studies from various UN agencies, supporting Faure et al.'s call for dynamic and
responsive models.

In general, our results align with existing theories on the benefits and challenges
of adopting frontier technologies, emphasizing the need for a nuanced understanding of
contextual factors and the importance of continuous adaptation and learning within
international organizations.

The integration of these technologies has significantly enhanced decision-making
processes within the UN. Big data analytics and predictive models have enabled the
organization to derive actionable insights, forecast future scenarios, and proactively
address potential issues, exemplified by initiatives such as the UN Global Pulse and the
World Food Programme’s predictive models for food security.

Process optimization and efficiency have improved through workflow automation
and blockchain technology. Automated systems, such as UNHCR's Al-powered job
application review system, have streamlined administrative tasks, reduced processing

times, and increased consistency in evaluations. Blockchain projects like the World Food
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Programme’s Building Blocks have ensured transparency and efficiency in aid
distribution.

The integration of IoT devices and advanced data analytics has enhanced resource
management, particularly in disaster response scenarios, by providing real-time data on
environmental conditions. Al technologies have optimized logistics and supply chain
operations, ensuring timely delivery of goods and services, as demonstrated by the UN's
Logistics Cluster.

Service delivery in health and education has seen significant improvements
through Al-powered solutions. UNESCO’s use of Al-driven platforms has tailored
educational content to learners' needs, while NLP and Al-driven communication tools
have improved stakeholder engagement and information dissemination.

Strengthened monitoring and evaluation capabilities have been achieved through
real-time data collection and advanced analytics, enabling responsive and adaptive
program management. Initiatives like UNICEF’s RapidPro platform have facilitated real-
time adjustments and improved program delivery.

However, the integration of these technologies has not been without challenges.
Organizational issues such as lack of coordination, risk aversion, and resource constraints
have impeded progress. Recruitment policies and procurement processes have further
limited access to necessary expertise and the flexibility needed for prototyping and
iterative development. Technical challenges, including interoperability issues,
cybersecurity risks, and legacy infrastructure, have also posed significant barriers. Ethical
and regulatory concerns, such as data privacy, bias in Al systems, and varying
international regulations, have added complexity to the integration efforts.

Despite these challenges, the reviewed case studies highlight best practices in

technology integration, emphasizing the importance of collaboration, flexibility, and
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continuous learning. Successful projects have leveraged partnerships, engaged
communities, allowed for prototyping, invested in capacity building, and maintained
clear strategic directions.

In conclusion, while the UN has made considerable progress in integrating
frontier technologies to enhance its operations, addressing the identified challenges
through coordinated efforts, improved policies, and strategic collaborations will be
crucial for realizing the full potential of these technologies. The ongoing commitment to
innovation and adaptability will enable the UN to better serve its mission of promoting

peace, security, and sustainable development globally.
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CHAPTER V:

DISCUSSION

This chapter offers more insight into the complex integration of frontier
technologies into the UN and the associated dramatic impacts and challenges along this
course. Building on recently advanced theoretical frameworks, we describe in detail how
Al, blockchain, big data, IoT... are remodeling the operational canvas of the UN. The
discussion in this chapter not only interprets the above key findings in the light of the
theories but also highlights best practices and comes up with an insight into how barriers
can be overcome in this successful technological way forward. This, therefore, suggests
ways in which the UN can tap new technological developments to intensify its mission in

making peace, security, and sustainable development around the world.

5.1 Discussion of Results
In essence, the overarching objectives of this study were to explore how the UN
has incorporated frontier technologies into its work. The study was guided by the
following questions: How has frontier technology been adopted and integrated into
different United Nations agencies? How does this impact the capacity of the UN in
delivering on its mandate? What challenges and barriers have organizations faced in
adopting these technologies? What, therefore, are some of the best practices that can be

drawn for the proper adoption of technologies in international organizations?

5.2 How have frontier technologies been adopted and integrated?
In fact, development and integration with the UN of frontier technologies paint a
picture of Technological Determinism that technological change causes social change

(McLuhan, 1994; Mumford, 2010). For example, using Al for the purposes of predictive
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analytics in efforts such as UNHCR's predictions of the movement of refugees effectively
alters the very nature through which the UN prepares for and responds to crises. WHO’s
Fides Network utilizes Al to track and analyze health misinformation on social media.
The project showcases how Al technology can reshape public health communication
strategies, emphasizing the technological determinism perspective where technology
drives societal change.This means that new forms of governance and interactions in
international organizations are molded by technological advancement in a given area of
interest (Hughes, 1993).

Technological Determinism is a belief that technologies are prime movers of
change in societies and, therefore, shape the structures and practices of organizations.
This means that as these frontier technologies are changing the modus operandi and
strategies of an organization, it would be expected to convey the same kind of play of
importance on the operations and strategy. For example, predictive models under the
aegis of the Athena project illustrate how Al influences project design and
implementation. In following Technological Determinism, Al indicates that it is one of
the prime forces for change within IFAD. UNICEF's End Year Summary Narrative
Quality Assurance Tool is another in-house Al tool for scanning draft reports to flag
reputational risk, therefore ensuring compliance with guidelines; once more, this is how
Al can enhance internal processes. For instance, Al used in UNICEF's quality assurance
of reports indicates where technology can lead to improvements in organizational
practice with a leaning toward Technological Determinism. Such is ITU's Al for Good
Global Summit. It identifies practical uses of Al, scales impactful solutions, and shows
potential changes Al has in surmounting global challenges. Al for Good is an example of
Technological Determinism. It demonstrates how Al can be used to achieve Sustainable

Development Goals.
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Actor Network Theory (ANT): The Actor-Network Theory, in integrating
technology, insists on the need for the networks of relationships in this process. The
collaborative project mechanisms that are demonstrated in the UN, including the Giga
Initiative and the SKAI tool, all show the importance of networks. The ANT framework
is evidenced through the UN initiative to incorporate technologies through its
collaboration with outside agencies, ranging from governments, technology companies to
academia. Such collaborations ensure that there is diversity in skillsets as well as
resources, all which guarantee the success of the implementation of the technologies.
Studies have shown that technology integration is very successful when the area is rich in
resources.

ANT pays attention to the networks and associations of human and non-human
agents in the process associated with mainstreaming technology. It is concerned about
complex interactions among stakeholders and how such influences technology adoption.
IFAD's Collaborative Approach Applied in the Athena Project Within the different IFAD
divisions, there are teams of economists, data scientists, and social scientists. For
example, the IFAD Athena project builds networks among individuals from all the
different divisions of IFAD to harness the potential of Al. This effectively typifies what
ANT focuses on, that is, the role of networks and relationships within its model.

AI4D Research Bank by UNICEF — Closing Data Gaps: It uses updated, more
granular data to input decisions and reaches decisions through collaboration with many
other stakeholders. An example of such is the multi-stakeholder approach underlining the
work of the AI4D Research Bank. A good example is a union of the Global Initiative on
Al and Data Commons—the principles of ANT, multiplying the work to be an enabling
platform for impactful Al implementations to accelerate the race toward SDGs by

following a multi-stakeholder ethos.
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Socio-Technical Systems Theory (STS) : STS theory is concerned with the
harmony that is to exist between social and technical systems in an organization (Emery
and Trist, 1965; Mumford, 2000). The use of Al big data, and other technologies in the
UN needs to work in a way that both social and technical systems are optimized in order
for harmonious and effective implementation. For instance, how the use of Al has made
the UN work harmonized in the conduct of its administrative work through workflow
automation is an example of the fact that the technical solution must always be infused
with alignment with the human factor for the overall effectiveness and satisfaction of the
employees (Trist, 1981).

Here, STS theory explains that technology solutions are to be harmonized with
the social systems since it is the technology, at the end of the day, that must interact with
the social structure. The successful operationalization of this integration postulates itself
to be conditional on successful harmonization between human factors and organizational
norms. Harmonization at IFAD: The Athena Project Athena integrates Al harmoniously
with existing IFAD frameworks and operations, showing technological solutions
concordant with social solutions. Example: The Development of the Al-based
Intervention Dashboard with stakeholders illustrates that technical solutions should be
compatible with human factors, which emerge most transparently from STS principles.
UNICEF Venture Fund: invests in startups and UNICEF country offices at the early stage
of technology development, including those applying Al. Sample STS in action:
Investments in Al solutions through UNICEF's Venture Fund. Show collaborative efforts
to create innovation. ITU AI/ML Competitions are happening. Students and professionals
come together to solve real-world problems by applying AI/ML with a mission to do it
from a community-driven standpoint. A few examples: The ITU AI/ML Competitions

thus clearly indicate the building of social learning into these frontier technologies and
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would fit within the STS framework to ensure that contextually technological solutions
ensure being socially responsive.

Technological Determinism, Actor-Network Theory, and Socio-Technical
Systems theory can be used for analyzing how frontier technologies are adopted and
integrated by UN organizations such as IFAD, UNICEF, and ITU. It only shows how
technology drives organizational changes, the significance of networks and relationships
in successful integration, and the need to harmonize technological solutions with the
social structure. At a more granular level, these theories can be seen in practice through
numerous projects and initiatives, giving an all-encompassing understanding of the

complexities involved in adopting and integrating frontier technologies.

5.3 What are the impacts of these technologies?

In this section, we discuss how various projects within the UN align with the
theoretical frameworks presented in Chapter II. Specifically, we explore the impacts of
frontier technologies through the lenses of Diffusion of Innovations, Technological
Determinism, Actor-Network Theory, and Intrapreneurship and Challenge-Oriented

Innovation Policy.

5.3.1Diffusion of Innovations
The theory of Diffusion of Innovations, is centralized on the process adopted by
organizations and societies for new technologies. In the case of the UN, several projects
exemplify this transition from awareness to adoption.
Predictive Analytics - UNHCR Project Jetson: Project Jetson provides predictions
for refugee movements based on environmental, political, and economic data. This

project aligns with the Diffusion of Innovations theory as it moves from the knowledge
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stage, where the need for predictive tools is realized, to the decision and implementation
stages, where the machine learning model is built and used. By increasing preparedness
for crises, Project Jetson demonstrates how innovation can improve efficiency and
decision-making within the UN.

Satellite Imagery for Disaster Response - WFP: The World Food Programme’s
utilization of satellite imagery for disaster response services aligns with Rogers' attributes
of trialability and observability. These technologies are tested on smaller scales to ensure
their reliability, and their use in improving disaster response showcases the

transformative power of adopting frontier technologies within international organizations.

5.3.2 Technological Determinism

Technological Determinism argues that technological developments drive societal
changes, a theory reflected in the UN's infusion of technology.

Automation in Peacekeeping Operations: The utilization of automated systems in
peacekeeping operations enables streamlined logistics and operations, reshaping
traditional practices and workflows to ensure efficiency and effectiveness. This
automation shift describes the inevitable changes in the functional paradigm at the UN,
driven by technological advancements.

Blockchain for Transparency in Aid Distribution: The use of blockchain
technology for transparent aid distribution illustrates the one-way predisposition of
technology toward enhancing transparency and accountability. By foregrounding the
deterministic nature of technology, it enforces new paradigms of transparency and
changes the perception and practice of aid distribution.

5.3.3 Actor-Network Theory (ANT)
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Actor-Network Theory (ANT) emphasizes the role and integration of human and
non-human actors in technological convergence. UN projects often exemplify this
dynamic interplay, ensuring successful adoption of technology.

IoT in Smart Peacekeeping: The use of loT-enabled devices in smart
peacekeeping operations highlights a network of IoT devices (non-human actors) and
peacekeeping personnel (human actors) working together to improve operational
effectiveness. The linkage of technology and personnel in these operations presents an
example of the complex networks necessary for successful technology implementation.

COVID-19 Vaccine Distribution Network: This network leverages a network of
stakeholders, including governments, healthcare providers, and technology providers, for
effective distribution. This translation process aligns with ANT, as various actors—
vaccines, distribution technologies, and healthcare workers—connect to form a cohesive
network. The success of this network underscores the importance of coordinated efforts
and the roles of both human and non-human actors in technological projects.

Intrapreneurship and Challenge-Oriented Innovation Policy (COIP)

The theory indicates that the development of intrapreneurial talent and the
incorporation of demand perspectives should be present in the innovation policy toward
the development of UN (Ambos & Tatarinov, 2022; Daimer et al., 2012). UN in its
various initiative flows, such as the Giga project, including the WFP Al Sandbox,
underlines that the fostering of an intrapreneurial culture and the role challenge-oriented
policies play in effecting radical change in organizational capabilities and impact can not
be ignored (Kalenzi, 2022).

This theory emphasizes fostering innovation within organizations by empowering

individuals and aligning innovation efforts with societal goals.
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UNDP Accelerator Labs: A network of labs focusing on innovative solutions for
development challenges exemplifies intrapreneurship by encouraging UNDP staff to
develop and test new ideas. They also align with COIP by addressing specific societal
challenges such as climate change and sustainable development. This initiative
demonstrates how intrapreneurial efforts within the UN can be scaled up to make a
significant impact in solving social problems.

Smart Nation Initiative - Singapore Collaboration: This collaboration with
Singapore on smart city solutions aligns with COIP by being goal-oriented towards urban
development and sustainability. This collaboration highlights how the UN can work with
nations on innovative projects that drive meaningful societal improvements,
demonstrating the potential of focused innovation policies to enhance the UN’s mission

of promoting sustainable development.

5.3.4 Anticipatory Governance

The use of Al in predictive analytics, for example predicting UNHCR refugee
movements, embodied also the principles of Anticipatory Governance in the very conduct
of being proactive with policy and involving all the stakeholders in the process. All such
projects indicate the UN's ability to predict and prepare, thereby being better able to stand
up to tackle complex global challenges.

By aligning these projects with the theoretical frameworks discussed in Chapter
II, we can see how the UN effectively integrates frontier technologies to enhance its
operations. These alignments not only demonstrate the practical applications of these
theories but also highlight the UN's role in pioneering innovative solutions for global

challenges.
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5.4 What challenges and barriers have been encountered?

These frontier technologies integrated within the United Nations and other such
international organizations have gone through umpteen challenges and barriers in one
way or another. On a broad classification, technical, organizational, ethical, and
contextual challenges are seen.

5.4.1 Practical analysis
5.4.1.1 Technical Challenges

A prime challenge technically experienced is access to high-quality data.
Common bottlenecks for many technologies, including Al and big data analytics, in most
cases, are data silos and inconsistent data standards at the global level. The UN is aware
of significant parts of these limitations in developing countries; technological
infrastructure lags significantly, while digital competencies form merely a tiny
proportion. This readiness gap in these countries hinders scalability and the effectiveness
of country-wide technology deployment.

Success in “Somleng” associates itself with access to reliable and quality data for
telephony services. The data projected was, though, below an average level and
sometimes overly integrated across entities. By way of example, it programmatically
tackled this by establishing data validation protocols towards consistency, as supported
by local data sources. Another is the UN Digital Transformation Strategy for
Peacekeeping. However, this approach encountered something which was much more
prominent. The highest differences existed in technological infrastructures between
various peacekeeping operations, which were sited mainly in locations with little scope
for digital capacities. Investment by the initiative into the ICT infrastructure and training
was aimed at integral sectors like digital literacy among setups meant for peace-keeper

personnel.
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5.4.1.2 Institutional Challenges

In most cases, the UN and other international organizations keep citing
convoluted bureaucracies that slow down fast-track decisions for rapid technology
adoptions. This inertia is further compounded by a risk-averse culture characterized by
stability over innovation. There are finite resources as well as humans. Defunding to even
contribute towards technology projects often relies on the patronage of donors, that can
be unreliable in many aspects and tied to specific short-term outcomes. Also resulting is a
lack of technical talent who can run and maintain such advanced technologies.

According to Innovation Update 2024 published by the UN Innovation Network,
one of them is the bureaucracy inertia that resists the implementation of new innovative
projects due to rigid structures and processes. It also mentioned that by developing a
culture for innovation with pilot projects and sandbox environments where new ideas
could be tested in an environment with fewer bureaucratic strictures, the UN would be
able to present the value of innovations and turn on, at least, the organizational culture
steadily. The constraints on financial and human resources, as it would seem,
circumscribed Accelerator Labs' infections about their scope and scale. Nonetheless,
these labs made an impact even out of a resource-constrained environment by moving
their boundaries outward through partnerships with private sector companies,
universities, and other UN bodies to pool their resources and expertise.

5.4.1.3 Ethical and Regulatory Challenges

Integrating Al with other new frontier technologies has continued to lead to

several questions deliberated between ethical issues related to data privacy, bias in Al

algorithms, and prospective causes for growing existing inequalities. Any organization
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seeking to operate legitimately must move cautiously within these fast-changing ethical
landscapes of legitimacy and trust.

As seen in the case of blockchain, clear regulatory frameworks are yet to be put.
By multi-jurisdictional legal jurisdictions characteristically, international-based
organizations, the cradle of their uniqueness in regulatory environments, makes it a
gazillion times harder, taxing any informed person how best it should be complied with
and implemented. The introduction of Al with associated big data analytics in practice
greatly awoke ethical concerns about data protection, bias, and fairness. The project,
therefore, involved expansive ethical guidelines and governance frameworks to ensure
transparency, equality, and conformance with universal international human rights
standards about data utilization.

The lack of harmonized regulatory frameworks for Frontier Technologies across
different countries was an aspect that created uncertainty in the deployment of Frontier
Technologies for SDG. In that regard, the United Nations General Assembly adopted
resolution A/78/L.49, "Seizing the opportunities of safe, secure and trustworthy artificial
intelligence systems for sustainable development," on March 11, 2024. It emphasizes the
potential of Al to accelerate progress towards the Sustainable Development Goals
(SDGs) while addressing associated risks and calls for human-centric, ethical, and
transparent Al, underlines the importance of international cooperation for developing
interoperable safeguards and standards, and highlights the need for capacity building and
technical assistance for developing countries to close the digital divide. The resolution
also stresses the importance of data governance, stakeholder involvement, risk
management, public awareness, and investments in digital infrastructure to ensure Al
benefits are equitably distributed and human rights are protected throughout the Al

lifecycle.

151



5.4.1.4 Contextual Challenges

Resistance in the UN and similar bodies can be massive from staff used to
traditional ways of working in these organizations. Usually, such cultural resistance
arises from misunderstandings and mistrust of new technologies in which little faith and
comprehension have been put. The globally politically affiliated nature of work in the UN
is complicated by the possible element of geopolitics that would impact recent
technology integration efforts. For example, issues on data sovereignty and different
national priorities inhibition the joint technology--Scaling Toolkit - UND-Acclabs. The
new technologies were also hampered by staff and central stakeholders' change
resistance. Again, appreciable efforts rested on intensive stakeholder engagements,
training, and sensitization programs toward building trust in the latest technologies and
the download practical benefits, thus loosening resistance and improving innovation-
friendly surroundings. These also differed in collaborative technology initiatives because
of geopolitical tensions and divergent national priorities-which the UN has successfully
navigated through its multi-stakeholder dialogues and created platforms for global
cooperation focused upon commonly shared goals: maturation of sustainable

development and humanitarian aid, thus unifying the diverged geopolitical interests.

5.4.3 Correlation with the identified theories
Seen relating to the issues and obstacles as various theories explicated in chapter
II, namely:
Socio-Technical Systems Theory:
STS is very fundamental to the discussion of change challenges related to
integrating new technologies at the UN. It thus focuses on the optimum optimization of

both social systems and technical. The problem areas of organizations, like lack of
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coordination, risk aversion, or resource constraint, bring out the importance of aligning
the social structures about technological upgradation for proper integration.

Structuration Theory:

It is in light of this that forthcoming challenges shall be examined in detail
whereby Structuration Theory points toward dynamic interaction existing between the
technology and the structures element of the organization. For example, upgrading the
policies of the recruitment and procurement procedure from time to time to be up-to-date
advancement of the technologies explains the painful job of co-evolution and constant
arrangements.

Diffusion of Innovations:

Stages of Adoption: Tagged with slow resistance for change and low
appropriation rates as per Rogers's stages of embracing the development. Most UN
projects appear to be in the early stages of knowledge and persuasion, with no ability to
proceed toward decision-making and implementation.

Innovation Attributes: Relative advantage, compatibility, complexity trialability,
and -observability obstacles can be identified regarding new technologies. For example,
Al will appear as if it is too complicated for easy absorption into the current frameworks
in the UN thus uptake will be low.

Actor-Network Theory:

Role of Actants: ANT brings to the fore the relationalities between human and
nonhuman actors in technology assimilation. The technical and infrastructural issues
express a challenge of enrolling these technology, UN staff members, and supervisory
organs into stable networks.

Translation and Network Formation: To persuade different stakeholders to adopt

new technologies and to maintain these networks against organizational inertia and
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resource constraints have been activities often describing the dynamic and sometimes
unstable nature of these networks.

Technological Determinism:

The theory also highlights some of the failure-related problems, more precisely
resistance to change that can be anticipated during the induction of newer technologies
amidst existing processes (McLuhan, 1994). Essential hindrances, as seen in the findings,
are risk aversion and Resource constraints that reflect a tension between technical
potential and organizational readiness to change (Hughes, 1993). Signs that appear to
corroborate deterministic arguments:

One-way Causality: This hypothesis maintains that technological change precedes
social change. However, the perception that encountering resistance within the UN and
the experience of introducing new technologies are painful has partially, at least,
informed the driving power of new technologies as, by and large, disruptive to
entrenched structures and practices of the organization.

Inevitability and Irreversibility: The fact that technology adoption process
reversal or delay is hard work, once started, supports the deterministic vision. Once Al or
blockchain systems are embedded, their impacts-both positive and negative-are difficult
to attenuate or reverse.

Intrapreneurship and Challenge-Oriented Innovation Policy:

Internal Innovation Barriers: Organizational and resource challenges reflect
barriers to an intrapreneurial culture fostered in the UN. Supportive policies provide risk
tolerance and resource allocation to allow innovation from the inside. Impactful and
targeted innovations towards this end have focused attention on COIP, while on the other
hand, failing to unwrap how UN organizations define their technology subjects around

broader organizational goals and particularly desired sustainable development outcomes.

154



These are just a few challenges that must be surmounted in integrating frontier
technologies into UN work. If planned along these theories, it shall bring into focus the
realization that people and non-human issues, enabling cultures, and navigation through
an ethical and regulatory environment that is quite complex would have to be taken into
account in its effective integration into UN activities. It shall be noticed from these
accomplished projects that the combination of strategic planning, involvement of
appropriate stakeholders, an adaptive framework, and several other factors go a long way
in reducing the challenges in integrating frontier technologies into big international

organizations such as the UN.

5.5 What best practices can be identified?
Identifying and analyzing best practices is crucial for understanding how frontier
technologies can be effectively integrated within the UN. Highlighting successful
strategies and approaches that have been employed, will provide valuable lessons and

actionable insights for future implementations.

5.5.1 Intrapreneurship and Challenge-Oriented Innovation Policy

The policy practices marked out as best in the research, such as innovation culture
and support by intrapreneurial initiatives, are in line with the Intrapreneurship and
Challenge-Oriented Innovation Policy theory (Ambos & Tatarinov, 2022). It is in this
management that the success demonstrated by projects like the Giga Initiative and the Al
Sandbox within WFP is possible; that is, significant advancement in the promotion of
intrapreneurship and challenge-oriented policies shows how (Kalenzi, 2022). UNICEF
has established Innovation Nodes, which are transdisciplinary collaborative spaces

focused on generating novel insights in areas such as renewable energy, precision health,
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and biotechnology. These nodes prioritize young researchers and promote a dynamic
environment for creative problem-solving, illustrating the value of fostering
intrapreneurial talent and challenge-oriented innovation within the organization. The
World Food Programme's Innovation Accelerator supports the ideation, prototyping, and
scaling of new technologies aimed at addressing hunger and improving food security.
This structured approach to innovation aligns with challenge-oriented policies, driving

significant advancements in addressing complex global issues.

5.5.2 Actor-Network Theory (ANT)

The theory states that the importance of collaboration and partnerships for
successful technology integration is because of the significance of networks to ANT.
They bring out very effectively the critical role of inter-agency and external partnerships
in the utilization of diverse expertise and resources towards the achievement of the
implementation goal. One of the best practices promoted by this theory is mapping
relationships: Understanding the roles and interactions of all actors in a network and
maintaining communication and cooperation among all stakeholders. The Giga Initiative
is a partnership to connect schools worldwide to the internet. This collaboration leverages
ITU's expertise in telecommunications and UNICEF's focus on education, demonstrating
how effective partnerships and networks of relationships can drive impactful
technological integration. The SKAI (System for Knowledge Acquisition and Insight)
tool, developed in collaboration with Google Research, uses image recognition to assess
disaster damage quickly. This partnership combines WFP’s field experience with
Google’s technological prowess, highlighting the importance of leveraging external
expertise for successful technology deployment. Another example can be found in the

development of COVID-19 Vaccines, showcasing how a network of pharmaceutical
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companies, governments, and healthcare providers collaborated and the UN's COVID-19
Response Network integrating efforts from various UN agencies, member states, and
healthcare providers to ensure effective vaccine distribution and public health

communication.

5.5.3 Socio-Technical Systems Theory (STS)

The integration of technologies within the UN illustrates best practices aligned
with STS theory, emphasizing the need for a balanced approach to optimizing both social
and technical systems (Mumford, 2000). Practices such as user-centered design, open-
source initiatives, and leveraging organizational architecture demonstrate the importance
of aligning technical solutions with human and organizational factors to enhance overall
efficiency and effectiveness (Trist, 1981). The School Feeding App, piloted in
Guatemala, was developed with extensive input from school administrators and local
farmers. This user-centered approach ensured that the app addressed the unique
challenges and requirements of its end-users, leading to higher acceptance and
effectiveness of the technological solution. RapidPro is a mobile-based platform used for
real-time data collection and monitoring. It has been customized for various contexts,
such as monitoring immunization campaigns in Indonesia and tracking service
availability in Sierra Leone. This flexibility and user-centered design underscores the
importance of optimizing both social and technical systems for effective technology

integration.

5.5.4 Structuration Theory
The theory highlights the co-evolution of technology and organizational structures

(Giddens, 1984). Successful integration practices involve continuously reassessing and
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updating policies and procedures to align with technological advancements, ensuring
ethical considerations are addressed, and supporting the organization's broader mission
and values (Giddens, 2014). The UNDP’s digitalization strategy aligns its technological
initiatives with the Sustainable Development Goals (SDGs), ensuring that innovations
support global development priorities. This strategic alignment reflects the co-evolution
of technology and organizational structures, as new technologies redefine practices and
policies within the UNDP. The WFP’s Building Blocks project uses blockchain
technology to distribute food assistance securely and transparently. The implementation
of blockchain required new procurement policies and operational procedures, illustrating
the dynamic interplay between technology and organizational norms. The project’s
success highlights the importance of continuously updating organizational structures to

accommodate technological advancements.

5.5.5 Anticipatory Governance and Adaptive Legal Frameworks

Anticipatory governance involves policy formulation in an anticipatory manner
with an anticipation of what will come and planning towards it. It also involves ensuring
the active engagement of various stakeholders in society and building dynamic legal
systems that can work in an inherently dynamic environment. As part of the best
practices identified, the establishment of foresight units responsible for determining the
challenges that can occur in the future and preparing for them with the aid of big data
analytics and scenario planning combined with the inclusion of many different
stakeholders and the dynamism that policies and strategies can have. The UN's Climate
Action Unit utilizes Al in the modeling of climate and, hence, very possible to forecast
disasters linked with the environment as well as develop proactive strategies in response

to this kind of disaster. Thus, it embeds Anticipatory governance and a wide stakeholder
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inclusion as member states, NGOs, and local communities are stakeholders who develop

this comprehensive and adaptable strategy.

5.5.6 Innovation in Development Cooperation

The innovation in development cooperation taps new technologies and new
innovative approaches for development that will broadly frame the development
outcomes. Innovation in development cooperation is well understood as dynamism,
responsiveness, and efficiency in promoting development models. The identified best
practices are: The Development of partnerships with technology firms, academic
institutions, and local innovators and the implementation of pilot projects for new
technologies in controlled environments before scaling. The WFP's Blockchain for Food
Aid (Building Blocks), increased transparency and efficiency by using blockchain
technology to enable transparent and traceable transactions, reducing fraud and
increasing accountability. This, at the core, lies in the innovation of development
cooperation. Done with local governments and technology companies to pilot and scale
blockchain systems. The UNDP's Accelerator Labs: Acts globally to experiment with and
scale transformational solutions, e.g., affordable solar in Uganda, in line with pilot best
practices and harnesses the local wisdom and innovators. Hence, the solutions created are

the most relevant and viable in the future.

5.5.7 Convergence of Technologies
The theory of the convergence of technologies gives an idea about the
assimilation of different streams of technologies to form new functionalities and

openings. This results in innovation within the industries.
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Good practices: Inculcation of interdisciplinary and cross-sector collaboration and
investment in supporting infrastructure. How do we build the systems that encourage,
allow for, and support the integration of multi-technologies?

The Smart City Projects are an example of integration of [oT and Al This is
through the implementation of IoT sensors and Al to optimize the operations of a city in
real-time and shows the synergistic potential of integrated technologies. The same
technology is used by the UN to monitor logistics of humanitarian aid to adequately

allocate resources.

5.5.8 Intrapreneurship and COIP:

Intrapreneurship stimulates innovation in the workplace, while COIP guides
innovation towards societal goals. It is founded on innovation, risk, and social issues.

Best Practices: Intrapreneurship programs, where employees are encouraged to be
innovative in their work. Challenge-oriented goals: Goals that are specific and actionable,
clear in what needs to be done or achieved, and working toward overcoming other larger
problems. For example, the Intrapreneurship Program of the Innovation Labs calls
members of the UN staff to pitch ideas for new technologies and develop and test them to
inculcate an entrepreneurial mentality in the staff Clear. All its projects have the end goal
of being able to solve some kind of global issues, such as the improvement of health

standards in remote parts of the world.

5.5.9 Diffusion of Innovations Theory:
It is an explanation of how new technologies spread within societies and
organizations; it focuses on the stages of adoption and the characteristics of innovations

that influence their acceptance.
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Best Practices: Pilot projects and demonstrations where small-scale is
implemented to prove or find data on whether an innovation is workable; championing
early adopters in promoting new technologies.

To achieve these goals, the project started with programs for financial inclusion
utilizing mobile banking and blockchain technologies. By piloting the use of these
technologies in camps, it ensured the privacy and security of all transactions post-
adoption. This initial testing phase helped identify potential issues and establish a secure
framework for broader implementation. Early adopters of these technologies within the
project acted as evangelizers, sharing their success stories to drive wider adoption across
the organization. Additionally, the adoption of electric vehicles (EVs) in UN logistics can
further enhance sustainability efforts. By learning from Norway's successful strategies
and incentives for EV adoption, the UN can implement green transport solutions
effectively. This approach not only supports its commitment to sustainability but also
serves as a practical application of diffusion strategies, demonstrating the benefits and

feasibility of EVs in reducing our environmental footprint.

5.5.10 Technological Determinism
The theory of technological determinism maintains that technological
advancement causes the evolution of society to establish new forms of existence, thus
redefining cultural values, social systems, and human behavior.
Best Practices: Identifying and developing the changes for the impacts of
technological improvement. What is needed is flexible policy formulation, which allows
dynamism with technological changes. For example, the AI-Powered Data Analysis for

Peace Operations or new training schedules tuned in line with Al-driven processes
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because of the unidirectional effect of technology are developed based on flexible policy
framing to be responsive to dynamic changes in technologies.

The best practices found in this chapter have demonstrated excellent compatibility
with the theoretical frameworks presented in Chapter II. Some specific projects of the UN
offer the best examples of these practices because they are directly related to theories,
like those around anticipatory governance, innovation in development cooperation,
convergence of technologies, intrapreneurship, diffusion of innovations, technological
determinism, and actor-network theory. To the extent that these practices have been
developed and honed over time by the UN, operations can therefore be ramped up to
maximize the effective and sustainable management of global challenges and increased

achievement of results with the help of frontier technologies.

CHAPTER VI:

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS

6.1 Summary

This chapter has reviewed the broad implications of the integration of frontier
technologies by the United Nations from practical, theoretical, and policy perspectives.
The discussion reflected on frontier technology in artificial intelligence, blockchain, and
big data, and the Internet of Things and cloud computing; frontier technology has
transformational potential in enhancing the operational efficiency and effectiveness of the
UN.

Implications for Practice: The frontier technologies have equipped the UN with
the optimization of processes, data-driven decision-making, management, and better

allocation of resources to meet high-priority needs. For instance, Al-based predictive
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analytics enhanced the capability to be more responsive to crises; on the other hand,
blockchain technology secured and made transparent the process of distributing aid. One
of the key challenges in sustaining technological advancement is the need to balance a
culture friendly to innovation by the internal team and the number of external projects.

Related Ethical Theories: Several theoretical frames of reference are supported by
the empirical results. Related to that are the views that technology is a driver of
organizational change and that ANT has focused attention on the networks and
relationships. What STS has noted is the premise for a balance between social and
technical systems, and the dynamic interplay between technology and social structures
has been established under Structuration Theory.

Policy Implications: This would make the integration of frontier technologies in
areas of human life a concern of high ethics and regulation in all cases. So, developing
guidelines and framings that are robust and give an ethical guide in care for responsible
and fair use of technologies should be key. The UN should marshal the way in setting
international norms, more so on privacy, security, and data, and on the ethical use of Al.
There is a need to have harmonized regulatory frameworks across the regions for
inclusive innovation in the parts that benefit all strata of society.

This is how the UN should target some of the key areas in optimizing benefits
from technological advancement:

Encourage collaboration and partnership with governments, academia, the private
sector, and other external stakeholders in the efforts to harness diverse capabilities and
resources.

e Infrastructural, Resource Investment
¢ Implementing user-centered design approaches

e Develop Ethical Frameworks.
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e Sustainability and scalability
e Improved human resource and recruitment policies.
e Made Lean Procurement Processes
e Coordination Mechanisms
¢ Internal project improvement
The chapter concludes with the notice of the limitations of the study, and a few
recommendations for future research to better understand the long-term impacts and

wider implications of technology integration in international organizations.

6.2 Implications
This section explains the broader implications for frontier technology

implementation within the United Nations and will cover the potential of these frontier
technologies in improving the operational effectiveness and efficiency of the United
Nations with practical, theoretical, and other normative implications. We also make
several actionable recommendations to optimize the challenges identified and the benefits
from technological advancement. The recommendations range from technological
infrastructure, recruitment policy, procurement procedures, capacity building, and
balancing between internal and external projects. Hereby, the United Nations will use

technology to further promote peace, security, and sustainable development in the world.

6.2.1 Practical implications
These implications highlight how advanced technologies can enhance operational
efficiency, decision-making, and foster an innovation-friendly culture, while also

emphasizing the need for robust internal projects and infrastructure improvements.
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Operational Efficiency: These frontier technologies have enabled the UN to
integrate technologies at the frontier: Al, blockchain, big data, IoT, and cloud computing.
It has demonstrated or shown tremendous improvements in operational efficiency in UN
agencies. Optimized processes, improved decision-making, and enhanced management of
resources are a few of the examples. Projects such as the UNHCR's use of Al in
predicting refugee movement have improved resource allocation and crisis response and
have been a real demonstration in practice of how predictive analytics can bring
anticipation to needs, hence improvement in operational preparedness. The use of
blockchain in the case of the WFP's Building Blocks ensures guaranteed, secure, and
transparent distribution of food assistance to refugees, hence lessening cases of fraud
while enhancing trust.

Big data and predictive analytics have helped the UN in the initiation of data-
driven decision-making; therefore, it improves the ability to forecast future situations and
respond with a proactive attitude. Illustrations include projects like UN Global Pulse,
which leverages real-time data to identify trends and patterns that inform policy-making.
Analysis of social media and other big data sources in real time supports the UN in
identifying issues that are emerging and helps with improving interventions.

The innovation culture of the UN further spurs technological adoption. Support to
initiatives such as the WFP's Innovation Accelerator and the UNICEF Innovation Nodes
is a case in point; it shows the importance of support to intrapreneurial talent with a
placement focus on challenge-oriented policies to date in addressing global challenges.By
creating an enabling environment where staff are enabled to experiment with new ideas
and technologies, the organization continuously grows and refines its operation with the

pace of technological advancements.
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While the UN has been successful in adopting and implementing various
outward-facing projects that take its message and objectives to other communities around
the world, there will also be a need to balance this with other internal projects that aid in
the efficiency and effectiveness of the internal operations of the organization itself.
Workflow automation, Al-backed administrative tools, and internal data management
systems are worthy tools for overhead reduction, shortening internal processes, and

enhancing coordination between multiple departments.

6.2.2 Theoretical Implications

These findings support the theory of Technological Determinism, illustrating how
the adoption of frontier technologies can cause significant changes in organizational
practices and structures. The transformative nature of Al, blockchain, and big data within
the UN demonstrates also how technology can reform organizational processes and
decision-making frameworks, reinforcing the premise that technology is a key driver of
social and institutional change. We note that the interplay of technologies in the
successful implementation of collaborative projects attests to ANT's concern with the
networks of relationships and that the partnerships of agencies with, for example,
governments, tech companies, and academic institutions, illustrate the importance of
diverse actors and their relationships in the successful implementation of technological
solutions.

The UN technology integration improvements require a dual optimization from a
social and technical systems perspective. It can be seen from the user-centered design
approach and focus on flexibility and adaptability that a technological improvement
should be harmonized with human and organizational factors, which will bring effective

and sustainable improvement. The dynamic interplay in technology and organizational
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structures noted in the UN's initiatives is in line with Structuration Theory. As newer
technologies get integrated, they redesign organizational norms and practices, which in
turn needs continuous reassessment and adaptation of policies and procedures to be

aligned with technological capabilities and organizational goals.

6.2.3 Policy Implications

Where frontier technologies are introduced, several questions are raised regarding
their ethical considerations, that is, data privacy, security, and bias in Al systems. In the
development of robust ethical guidelines and frameworks, their use in a responsible and
equitable manner to be cultivated is essential. The UN should take the lead in setting up
all international standards on the use of technologies in an ethical way and take them
across national borders. Technologies shall be used following the principles of
transparency, accountability, and fairness. It is not simple to navigate the international
regulatory landscape. The harmonization of the regulatory frameworks of the regions
would make the integration of technology smooth thus the UN’s role in advocating and
contributing to global regulatory standards that support innovation while ensuring the
observance of the requirements of data and cybersecurity.

Technologies that benefit all the members of society is a prerequisite. The UN
will prioritize projects which address the needs of the marginalized and other different
populations to ensure that technology is a tool for inclusive development and ensure
policies are constructed that make technologies accessible to all, especially in
underserved regions, to bridge the digital divide and enable all communities to enjoy the

benefits of technological advancements.

6.3 Recommendations
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This section brings forth a set of actionable recommendations for the United
Nations in case it needs to mainstream frontier technologies effectively. The
recommendations are clear on the domains of collaboration and partnerships,
organizational culture and capacity, and investment in infrastructure and resources. We
underline the importance of user-centered design, the need for ethical frameworks, and
the design core to be sustainable and scalable in its solutions. Another is a review of HR
and recruitment policies that would attract young digital scientists and procurement that
would ensure agile procurement practices that encourage rapid prototyping and testing.
Similarly, the importance of mechanistic coordination will play out at national and
regional levels to ensure coherence in the implementation of frontier technologies across
UN organizations. Correctly addressing these priority areas will bring the UN closer to
harnessing the full potential of technological progress in boosting its internal efficiency
toward more effective fulfillment of its mandate to keep the peace, protect the vulnerable,

and promote sustainable development worldwide.

6.3.1 Adopt an Al Upskilling Framework

In the rapidly evolving landscape of artificial intelligence (Al), organizations face
significant challenges in upskilling their workforce to harness the full potential of Al
technologies. According to the 2024 Annual Work Trend Index from Microsoft and
LinkedIn, Al is already transforming the workplace, with 75% of knowledge workers
using Al to enhance their creativity, efficiency, and job satisfaction (Microsoft and
LinkedIn, 2024). Despite this, 60% of organizational leaders express concern over the
lack of a clear plan and vision for Al implementation (Microsoft and LinkedIn, 2024).

The report emphasizes the urgency for companies to build a culture of continuous

learning, where talent development professionals play a crucial role (Raman, 2024). The
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key to success lies in a strategic and personalized approach to learning Al skills across all
levels of the organization. LinkedIn has developed a five-level Al upskilling framework
to address this need, ranging from foundational Al knowledge for all employees to
advanced, specialized skills for technical experts (LinkedIn Learning, 2024).

The framework begins with basic Al understanding for all employees, progresses
through practical applications, and culminates in deep specialization for roles requiring
advanced technical expertise. Each level includes targeted learning paths and courses
designed to build relevant Al skills. For example, introductory courses cover the basics of
Al and responsible Al use, while more advanced courses focus on building Al
applications, training Al models, and specialized Al tools for cybersecurity and cloud
solutions (LinkedIn Learning, 2024).

The UN should establish a baseline understanding of AI Across the Organization
with the goal to ensure all employees have a foundational understanding of Al To
achieve this, the UN can develop or adapt introductory Al courses similar to LinkedIn
Learning’s "What is Generative AI?" and "Introduction to Artificial Intelligence."
Additionally, hosting workshops on Al fundamentals will emphasize the ethical use of
Al, its potential applications, and limitations. Creating a tailored learning path focusing
on how Al aligns with the UN's mission, using examples relevant to humanitarian aid,
peacekeeping, and sustainable development, will further contextualize the training.

The UN should equip employees to integrate Al into their daily tasks effectively.
Providing hands-on training for employees to use Al tools in their specific roles, such as
chatbot prompting for communication tasks, data analysis using Al, and collaboration
with Al assistants, will be crucial. Offering role-specific courses like "Applying
Generative Al as a Program Manager" and "Using Al to Foster Collaborative Team

Culture" tailored to the UN’s various entities can enhance this effort. Implementing pilot
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programs within entities to demonstrate the practical benefits of Al and collecting
feedback to refine the approach will also be essential.

The next step could be empowering advanced users and developers to build Al
solutions. Advanced training in low-code and no-code Al tools, as well as API
integration for business power users and developers, can help achieve this objective.
Encouraging UN entities to undertake Al development projects that address specific
organizational challenges, such as optimizing resource allocation in humanitarian
missions, will drive innovation. Collaboration with IT and technical teams to develop and
deploy Al solutions, leveraging internal expertise and external courses like "Develop
Your Skills with the OpenAl APL" will be vital.

Ensuring engineers and technical staff can train, maintain, and fine-tune Al
models will be crucial. Offering specialized courses in deep learning and neural
networks, such as "Deep Learning: Getting Started" and "AI Workshop: Build a Neural
Network with PyTorch Lightning," will build necessary skills. Establishing a continuous
reskilling program for technical staff to keep pace with rapid advancements in Al
technology and holding regular meetings with senior engineering leaders to assess skill
gaps and plan ongoing training initiatives are critical steps.

The last step involves developing deep Al expertise among R&D specialists, data
scientists, and cybersecurity professionals. Providing access to expert-taught courses and
certification programs in Al cloud solutions, cybersecurity applications of Al, and
advanced Al methodologies will build this expertise. Ensuring that learning is practical
and involves hands-on activities will prepare specialists to apply their skills in real-world
scenarios. Maintaining up-to-date learning content to reflect the latest developments in Al

will ensure specialists have access to the most current knowledge and tools.
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This structured approach to Al upskilling ensures that employees at all levels can
effectively integrate Al into their roles. Practical examples, such as Kraft Heinz’s Al
learning initiatives and PwC’s comprehensive Al training programs, illustrate the benefits
of tailored learning experiences (Kraft Heinz, 2024; PwC, 2024).

The United Nations can replicate and readapt such a structured approach to Al
upskilling, enabling all the employees—whether entry, midlevel, or technical
specialists—to exploit Al effectively.

A I U pS ki]]i n g FI‘CI m eWO r k Build business-critical Al skills at every level of your organization

For tech specialists and R&D roles. Includes DevOps, ML researchers, cybersecurity and data scientists,

© Deeply Speciclizing Featured skills: AlOps, MLOps, LLMOps, Al security, Al cloud solutions

. For engineers implementing Al/Machine Learning. Includes technical applications of Al and ML
o Training and madels, deep learning, and fine-tuning models.

Maintaining Models Factzred sicfla: ELilching M1 miclals: S Tagmings Aesircl nabnacs, NLP: At tack ane lbranes

For power users and devel building Al d applications and selutions. Includes
o Building low-code methodologies and hands-on practice with APls.
Featured skills: no/low code GAl, GPTs, APls, databases
o Acclyi For all professionals, including leaders/managers. Includes prompt engineering and copilots.
pRiying Featured skills: prompt engineering, strategy, copilots & Al pair programming, Al preductivity

For all professionals, including leaders/managers. Includes responsible Al, GAI

o Understanding fluency and awareness.
Fe d skills: Al literacy, jve Al, ible Al
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Figure 16 LinkedIn Al Upskilling Framework

6.3.2 Increasing Cooperation and Partnerships
The UN, therefore, needs to continue its work with external stakeholders,
including governments, academia, and the private sector. This pooling of diverse
expertise and resources can be operationalized in practice through innovative cases like
the Giga Initiative and SKALI tool for successful technology integrations. Innovation
Labs, in partnership with academic institutions, tech companies, and research

organizations, to co-develop cutting-edge technologies that will be fit-for-purpose for the

171



UN. This may include collaborations with universities based on advances in artificial
intelligence that are directly valuable for humanitarian action, thus making the UN
mission more effective and efficient.

It is, therefore, strategic to partner with those private sector companies that bring
in technological know-how and resources. Collaboration on projects involving Al,
blockchain, and big data can drive huge improvements in how the UN operates. The
development of blockchain systems through partnerships with tech giants may be focused
on securing the aid distribution in terms of transparency and security.

Important initiatives along this line include better coordinating the sharing of
resources, knowledge, and best practices among the different UN agencies. For specific
technology-driven projects, inter-agency task forces will simplify the ability to
collaborate as a team for maximum impact. Working with universities and research
institutions on joint research projects, organizing workshops, and running training
programs on emerging technologies would also further expose UN staff to the frontier of
technological development.

This might be organizing technology expos and hackathons that would bring
innovators, developers, and stakeholders from every section into one room to stimulate
creative solutions, besides networking. They could act as seedbeds for new ideas to push
forward the UN's innovation agenda. Developing and creating shared platforms for data,
analytics, and software tools that will be utilizable by multiple agencies of the UN are
going to enable big data and Al to be used in many projects, raising the bar of decision-
making and operational efficiency.

This is further reinforced by hosting roundtables and forums (such as Al for
Good) that bring together all the major stakeholders from government, the private sector,

academia, and civil society to ensure a multi-stakeholder approach that will provide
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effective problem resolution in areas of technology integration. An even more specific
example includes creating funding consortia with other international organizations or
philanthropic entities to pool resources for massive technological initiatives that could
magnify the impact of the UN.

Partnerships with external experts and organizations to design and deliver training
programs on emerging technologies for UN staff are essential in maintaining a skilled
workforce. Implementation should be piloted in collaboration with tech startups and
innovators to road test and refine new technologies before full-scale adoption, which
helps reduce risks and increase the effectiveness of technological integration.

Establish regional innovation hubs, i.e., places where many UN entities work
together to work jointly with the local governments, businesses, and NGOs of that region
toward addressing locally relevant issues using technology. Establish expert panels and
advisory groups comprising representatives from academia, industry, and other
international organizations for strategic advice regarding technology use.

In addition to this, developing guidances for Country Offices and setting up
formalized mechanisms of collaboration will standardize practices across the UN and
provide uniformity in the use of technology. All in all, through these comprehensive
actions, the UN can increase technological capacity toward effectively fulfilling its

mission in a more digitally driven world.

6.3.3 Enhance Organizational Culture and Capacity
An innovative UN culture is a prerequisite to any opportunities for the effective
implementation of technology. A multi-pronged approach to creating an organizational

culture and capacity that will integrate frontier technologies would see the United Nations
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focus on fostering organizational innovation, invest in continual learning, harness

strategic partnerships, and ensure the existence of robust governance frameworks.

6.3.3.1 Create an Innovative Culture

Encourage staff to experiment and take risks. This can be done through a process
of giving them the 'safe haven' to try out new technologies and approaches without fear of
failure. This can be accomplished through the recognition and rewarding of efforts
towards innovation, even if such attempts do not always work. For example, conduct an
innovation award or innovation recognition program to celebrate creative problem
solutions and initiatives. More importantly, it should be on the record that top
management values integrating technology and innovation. They must actively
participate in technology initiatives and lead by example to promote a culture of forward-
thinking across the organization. These can be done through effective communication of
how technology integration is critical and, in some instances, taking part in pilots or
technology shows. Other ways include encouraging multi-departmental teamwork and
collaboration, which can bring down silos and share knowledge and resources. The
building up of inter-agency working groups for specific technological initiatives, whether
data analytics or the adoption of Al, can help drive home the point that efforts are
collaborative in nature. For example, Google’s “20% Time” policy allows employees to
spend 20% of their time on projects that interest them, fostering innovation and leading to

the creation of products like Gmail and Google News (Sutton, 2004).

6.3.3.2 Invest in Lifelong Learning
One essential means to continue with such development is by putting in place a

training curriculum that imparts both basic and advanced concepts and skills around

174



frontier technologies. This has to be organized for staff at any level and role. Setting up
onboarding classes for Al, Blockchain, [oT, and data science using help from universities
and online platforms such as LinkedIn Learning would be an example of foundational
knowledge. It will further boost the effort by setting up mentorship programs where
experienced staff guide others in learning and applying new technology. It is also made
effective when peer-to-peer learning sessions are encouraged, from which the staff share
knowledge and experiences. This way, employees will stay updated on technological
changes if they receive continuous opportunities for professional development—such as
certifications, attending conferences, and participation in emerging new technologies
through workshops. Significant examples include funding attendance at international tech
conferences or enrolling staff in certification programs for the use of emerging
technologies.

The UN can be inspired by succesful pratices from Government or Pricvate Sector
institutions : IBM’s Al Skills Academy offers comprehensive training programs that
cover both basic and advanced Al concepts, ensuring all employees are equipped to use
Al in their roles (IBM, 2020), while the UK’s Government Digital Service (GDS) runs a
mentorship program where experienced digital and technology professionals mentor civil

servants to enhance their digital skills (GDS, 2017).

6.3.3.3 Leveraging Strategic Partnerships
The UN can use technology firms as vehicles to access new tools, expertise, and
best practices. Partnerships with leading technology companies in projects involving Al,
blockchain, and big data would drive significant advancements in how the UN operates.
For example, private sector development of blockchain systems could ensure

transparency and security in the distribution of aid, replicating the success in similar
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applications in other sectors. The relationship with academic and research institutions
enables the UN to interact with the latest technological developments and extend its
possibility to collaborate on R&D projects. Strong partnerships with universities would
mainly be of great potential for joint research on technologies for sustainable
development. Through the development of public-private partnerships, resources and
expertise can be pooled for enormous technological initiatives. For example, such
collaborations can enhance the UN's impact in tackling global challenges through frontier
technologies with private companies, other international organizations, and NGOs. The
World Food Programme’s (WFP) Building Blocks project uses blockchain technology
developed in collaboration with tech firms to ensure the efficient and transparent
distribution of food aid (WFP, 2019); the UN’s partnership with the University of
Cambridge’s Centre for Risk Studies has resulted in advanced research on global risk and
resilience (University of Cambridge, 2020); the Global Partnership for Sustainable
Development Data involves multiple stakeholders, including private companies,
governments, and international organizations, to harness data for sustainable
development (GPSDD, 2021).
6.3.3.4 Robust Governance Mechanisms Be Established

Clear policies and guidelines should be laid down regarding the ethical use and
integration of new technologies. They should encompass issues arising from data privacy
and security besides responsible Al use. An all-encompassing policy document that
specifies how Al and data ought to be ethically used will be a way forward in the UN.
They may have a technology governance/oversight committee in place, whose
composition could involve monitoring the implementation and integration of new
technologies as defined by the UN's strategic goals and ethical standards. It may consist

of representatives across departments and external experts. Equally important is the
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establishment of systems for monitoring and evaluating new technologies' impact on
performance and mission outcomes continuously. The development of key performance
indicators, or KPIs, coupled with dashboards to measure the effectiveness and the impact
that technology initiatives will bring, gives gainful insights into future strategies. The
following best practices can inspire the UN :
e Policies AND Guidelines : The European Union’s General Data Protection
Regulation (GDPR) sets a global standard for data privacy and security,
influencing policies worldwide (European Commission, 2016);
e Technology Oversight Committee : The US Department of Defense’s
Defense Innovation Board advises on how to integrate new technologies
while maintaining ethical standards and strategic goals (DOD, 2016);
e Monitoring and Evaluationon the Impact : The International Monetary
Fund (IMF) regularly evaluates the impact of its technology initiatives

through performance indicators and impact assessments (IMF, 2020).

6.3.3.5 Foster Diversity and Inclusivity

The development of technology and its deployment must be such that it meets the
needs of all categories of people, including the marginalized and other vulnerable groups.
The design and testing of new technologies with stakeholders from different backgrounds
will likely enable technology access and benefit realization for all. Diverse teams in
technology ensure there is a cross-pollination of perspectives and ideas. Employ practices
in hiring encourages diversity of genders, ethnicities, and cultural backgrounds within
technology roles. As examples we note that UNICEF’s Innovation Fund invests in early-
stage, open-source technology solutions that address the needs of children and

communities worldwide, ensuring inclusivity (UNICEF, 2021). Accenture’s commitment
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to diversity in its workforce has led to a variety of perspectives and innovative solutions,
driving the company’s success in technology consulting (Accenture, 2020).
6.3.3.6 Improved Communication and Transparency

Keeping stakeholders up to date with the state of technology initiatives indicates
to them their importance. A quarterly tech update newsletter could even be published to
showcase current projects, successes, and some lessons learned. This will support
transparency in decision-making about how technology is to be incorporated, bringing in
all views on board. Holding public forums or town hall meetings whereby staff can voice
their opinions and concerns over new technology initiatives may even ensure a more
inclusive and participatory approach. In this regard, incorporating these strategies would
enrich the UN organizational culture and its capacity to integrate frontier technologies
with increased effectiveness and efficiency in delivering on global challenges. The World
Bank’s regular updates and publications on its technology projects keep stakeholders
informed and engaged, promoting transparency (World Bank, 2020). The European
Space Agency (ESA) holds public forums and consultations to involve stakeholders in

decision-making processes for its space technology projects (ESA, 2019).

6.3.4 Invest in Infrastructure and Resources
Sufficient investment in technological infrastructure and human resources is
crucial for the effective integration of advanced technologies within the UN. When
adequately addressed, the challenges of resource constraints and legacy system
modernization can significantly enhance the operational capacity of the organization. To
achieve this, the UN should prioritize upgrading outdated IT systems and software to
support the implementation of advanced technologies. This includes continuing the

adoption of cloud computing platforms to enhance data storage, processing capabilities,
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and scalability, allowing for more flexible and efficient management of large datasets and
applications. For example, Estonia has transformed its public administration through
comprehensive digitalization, known as e-Estonia. By upgrading its IT systems and
software, Estonia provides 99% of its public services online. This modernization has
significantly increased efficiency, transparency, and accessibility for citizens, making
Estonia a global leader in digital governance (Government of Estonia, 2021).

Ensuring high-speed internet connectivity across all UN offices and field
locations is essential for facilitating real-time communication, data sharing, and remote
operations. High-speed connectivity is foundational to modern technology infrastructures,
enabling seamless interaction between various UN divisions and improving operational
efficiency. Google’s Project Loon aimed to provide high-speed internet connectivity to
remote and underserved areas using high-altitude balloons. This initiative has
successfully connected people in regions with limited infrastructure, enabling them to
access online education, healthcare, and economic opportunities. Project Loon’s success
demonstrates the transformative impact of high-speed internet on remote communities
(Google, 2020). Alongside this, establishing state-of-the-art data centers with robust
cybersecurity measures will protect sensitive information and ensure data integrity.
Facebook has invested in state-of-the-art data centers that incorporate advanced cooling
technologies and renewable energy sources. These data centers not only ensure robust
data storage and security but also reduce environmental impact. By prioritizing
sustainability, Facebook has set a benchmark for energy-efficient data management
(Facebook, 2020). This is particularly important given the global and sensitive nature of
the UN's work.

In addition to these foundational elements, deploying Internet of Things (IoT)

devices and sensors for real-time monitoring and data collection in areas such as
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environmental monitoring, disaster response, and logistics can significantly improve
operational effectiveness. This technology enables the UN to gather crucial data quickly,
leading to more informed decision-making and more effective responses to crises.
Barcelona has implemented IoT devices and sensors across the city to improve urban
living. These sensors monitor air quality, traffic, and waste management in real time,
enabling the city to respond proactively to issues. The Smart City initiative has enhanced
the quality of life for residents and made Barcelona a model for urban innovation
(Barcelona City Council, 2019).

Complementing the infrastructure upgrades, investing in advanced analytics
platforms and tools that enable predictive analytics, machine learning, and data
visualization will support decision-making processes. By enhancing data analysis
capabilities, the UN can better predict and respond to global trends and emergencies.
Moreover, purchasing advanced hardware such as high-performance servers, Al
accelerators, and other specialized equipment required for running complex
computational tasks is essential. This hardware investment ensures that the UN has the
capacity to handle advanced technological applications and large-scale data processing.
The European Organization for Nuclear Research (CERN) has invested in high-
performance computing infrastructure to support its complex experiments. Advanced
servers and specialized equipment are crucial for analyzing the massive data generated by
the Large Hadron Collider. This investment has been instrumental in groundbreaking
discoveries in particle physics (CERN, 2019).

To foster innovation within the organization, creating dedicated innovation labs
within the UN to experiment with and develop new technologies can serve as incubators
for innovative solutions tailored to the UN’s needs. These labs provide a space for

creative problem-solving and the development of cutting-edge technologies. Developing
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and implementing comprehensive training programs to build the technical skills of UN
staff, including both general technological literacy and specialized training in emerging
technologies, is also crucial. Such programs ensure that staff are well-equipped to utilize
and implement new technologies effectively.

Updating recruitment policies to attract and retain talented professionals with
expertise in frontier technologies will help build a skilled workforce. A skilled workforce
is critical for the successful integration and utilization of advanced technologies. Google
has updated its recruitment policies to focus on diversity and inclusion. By implementing
measures to attract and retain talent from various backgrounds, Google has created a
more innovative and inclusive workplace. These efforts have not only improved company
culture but also driven creative solutions and business growth (Google, 2019).

Allocating funds for R&D projects that explore the application of new
technologies in addressing global challenges and partnering with research institutions to
co-develop innovative solutions can drive significant advancements. The Bill & Melinda
Gates Foundation allocates significant funds to R&D projects aimed at addressing global
health challenges. Investments in vaccine development, disease eradication, and
innovative health technologies have led to substantial advancements in global health,
showcasing the impact of dedicated R&D funding (Gates Foundation, 2020). These
partnerships can bring fresh perspectives and cutting-edge research to the UN’s
technology initiatives.

Furthermore, creating shared digital platforms for collaboration, project
management, and data sharing among different UN agencies enhances coordination and
resource utilization. These platforms facilitate seamless collaboration and improve the
efficiency of multi-agency projects. Investing in sustainable technology solutions that

reduce the environmental impact of UN operations, such as energy-efficient data centers,
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green IT practices, and the use of renewable energy sources, aligns with the UN’s
commitment to sustainability. Sustainable technologies not only reduce the
environmental footprint but also often result in long-term cost savings. Apple has
committed to using 100% renewable energy for its global facilities. By investing in
energy-efficient data centers and green IT practices, Apple has reduced its carbon
footprint and set an industry standard for sustainability. These efforts align with broader
environmental goals and showcase the benefits of sustainable technology investments
(Apple, 2020).

To ensure new technologies are effective before full-scale implementation,
allocating resources specifically for the prototyping and testing of new technologies
allows for iterative development and refinement. This iterative approach helps identify
potential issues early and optimize solutions for larger deployment. Investing in Al and
automation tools to streamline administrative tasks, improve accuracy, and free up human
resources for more strategic activities is also essential. Automation can significantly
reduce the workload of staff, allowing them to focus on more complex and impactful
tasks. JP Morgan has implemented the COIN (Contract Intelligence) program, which uses
Al to automate the review of legal documents. This automation tool has significantly
improved accuracy and efficiency, freeing up human resources for more strategic
activities. The success of COIN highlights the potential of Al and automation in
streamlining administrative tasks (JP Morgan, 2017).

Finally, securing financing for the necessary technological upgrades and the
hiring of technical experts is crucial. Adequate funding ensures that the UN can
implement and sustain these technological advancements. Investing in scalable and
flexible infrastructure solutions ensures that the UN can adapt to future technological

advancements and continue to enhance its operational capacity. This forward-thinking
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approach ensures that the organization remains resilient and capable of addressing global

challenges effectively.

6.3.5 Human-Centered Design Approach

There should be a guiding principle of solutions for technology—user
requirements. User-centered design, such as the School Feeding App and the RapidPro
platform, is the benchmark approach to effectively integrating technology; it ensures that
solutions are real user-driven and, therefore, impactful and sustainable.

First and foremost, it is essential that stakeholders be engaged. A good example is
Airbnb's platform development process. Airbnb is in a continuous practice of gathering
information from users regarding their needs as hosts and guests to refine experiences
through surveys, user studies, usability tests, and feedback from experts. This feedback
cycle ensures seamless guest and host experience on the platform (Airbnb, 2018).

Deep user research is critical to knowing the needs, challenges, and preferences of
the targeted users. For instance, global design firm IDEO used to go deep into
ethnographic research that uncovers behaviors and users' desires. This served as a
foundation for designing products and services that genuinely related to the users. For
instance, the IDEO working experience with Apple on the first mouse was a result of
plenty of user research, which was carried out to come up with a highly innovative and
user-friendly device (IDEO, 2015).

Detailed personas representing different types of users can assist through the
entire design and development process. This could ensure that developed solutions fit
varied user groups' diverse needs, making the technology inclusive and effective. For

example, Microsoft uses personas during the design phase to ensure products like Office
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365 meet the requirements for use by people from any walk of life, be they a student,

homemakers, or business professionals (Microsoft, 2019).

Co-design workshops ensure that ideation and prototyping of solutions are held
with the contribution of user input from the early stage, organized by end users,
designers, and developers. The same collaborative approach has been applied at IBM for
the platform redesign at Watson Health. Health professionals were involved in the design
process to ensure that Watson Health would meet the practical needs of its users (IBM,
2018).

The second critical feature is iterative usability testing in the development
process. Testing prototypes with real users and getting feedback keeps improving the
solutions. Such an iterative approach was followed during the development of Slack.
Based on user feedback, one after another has developed a communication platform that
one can say is intuitive and very effective for team collaboration (Slack, 2019).

A pilot among real users, with the results collected and necessary corrections
made, gives a reasonable basis for launching a new technology with its users in small
numbers before a broader roll-out. Before its failed consumer launch, Google Glass
underwent rigorous pilot testing with select users to gather insights and refine the
product. The feedback obtained here has been invaluable during developing enterprise
applications for Google Glass, even after the failed consumer launch (Google, 2017).

Hence, establishing metrics that can evaluate the degree of success of the
technological solutions from a user's perspective is quite fundamental. Metrics like user
satisfaction, ease of use, and overall user experience are very indicative of the suitability
of the technology for meeting the user's needs. Apple conducts strict tests with users and

creates the necessary feedback for its products, particularly the iPhone and MacBook

184



products. This is to ensure a high level of satisfaction and use of the products among the
users.

Empathy mapping can also be done to acquire deeper insights into the emotions,
thoughts, and experiences of the users. This aids in designing solutions that genuinely
address user pain points and add to the overall experience of using any product. Adobe
uses empathy mapping in the development process of tools that will cater to the creative
needs of designers and artists, hence creating the most intuitive products, including
Adobe Creative Cloud (Adobe, 2016).

Prototyping in low and high fidelity is critical to providing visualization and
trying out design concepts at the initial stages of creating a product. Prototypes also allow
fast iterations driven by user feedback, which enables the designer to make necessary
changes before setting the design in stone. Tesla is comprehensive in its use of both low-
and high-fidelity prototypes while developing its vehicles, making it possible to iterate
and refine the car quickly based on user feedback (Tesla, 2019).

Hence, with these user-centered design techniques, the UN will be able to develop
more appropriate, usable, and sustainable technology solutions. It helps in empowering

technology initiatives further, resulting in increased user involvement and satisfaction.

6.3.6 Develop and Implement Ethical Frameworks
The UN should define and set clear-cut ethical guidelines regarding privacy,
security, and bias for the ethical use of technology. In promoting appropriate practice for
technology, the UN can set a standard for responsible use globally.
First, therefore, elaborate and precise ethical frameworks and training programs
should be developed on issues, principles, and implementation processes. In that respect,

the European Union has implemented the General Data Protection Regulation (GDPR)
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that stands as an overall framework for protecting data and privacy to ensure personal
information is conducted within ethical realms and safely (European Commission, 2016).
Similarly, the UN can develop, review and adapt robust frameworks to guide its
technology use.

It makes sure that such guidelines in areas of data privacy, security, Al bias, and
responsible use of technology are within the requirements of the world's human rights
laws. The Information Commissioner's Office has made interventions with policy
guidance on Al and Data Protection to see that the use of Al systems is responsible and
does not interfere with individual rights (ICO, 2020).

This would include establishing committees of ethicists, technologists, legal
experts, and community representatives to review and guide the projects. The UNESCO
Ad Hoc Expert Group on the Ethics of Al is an example in which voices come together
from diverse experts to give recommendations for Al ethics (UNESCO, 2020). This can
be replicated by other UN agencies to ensure thorough ethical oversight.

A further critical action concerns assessing potential ethical implications that new
technologies may pose before deployment. The Model Al Governance Framework by the
Government of Singapore lays a place for doing ethical impact assessments to ensure the
Al systems developed are fair, transparent, and accountable (Singapore PDPC, 2019).
Such an assessment would ensure harm is avoided and trust is built with the new
technologies.

Therefore, the UN must put in place mechanisms and measures for such
incidences of unethical behavior to be reported and redressed. The UN must audit and
oversee its enforcement mechanisms for ethical standards to assure accountability. For

example, the WEF's Centre for the Fourth Industrial Revolution published a list of
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recommendations for ethical Al policy that covered some ways to ensure companies are
held to account and provided redress to affected communities (WEF, 2019).

It also ensures that diverse voices are at play in formulating and reviewing such
ethical frameworks, ranging from the highest levels of marginalization and vulnerability.
For instance, the Australian government's Al Ethics Framework was developed through
consultations with several stakeholders that included members of the public to formulate
guidelines that are inclusive and representative (Australian Government, 2019).

This can also be facilitated by the production of training modules for UN staff and
partners in matters related to the ethics of frontier technologies. The IEEE Global
Initiative on Ethics of Autonomous and Intelligent Systems offers a complete set of
resources, as well as training programs, in the ethics of Al. This model of initiative may
serve as the training program for UN entities.

Standards and certification procedures for technologies that meet ethical standards
will support the certification as a sign of meeting the standards set. In Europe, through
the initiative Al4People, certification for Al systems has been suggested in case of
conformity with the ethical standards listed (Al4People, 2018). The UN might just
consider starting an issuance process along the same lines in creating ethically developed
technologies.

Sharing the best practices and lessons learned through the documentation and
publication of case studies on ethical dilemmas and their resolutions in technology
projects would enable reaching a broader audience. For instance, the Partnership on Al
publishes its case studies and research related to the practice of ethical Al (Partnership on
Al, 2019). By spreading this knowledge, the UN would assist other organizations in
dealing with such challenges and cement the collective commitment to ensuring that the

technology used is ethical.
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The UN, by doing so, will be at the forefront of leading ethical technology
practice through emulating best practices adopted by other international organizations
and governments. This way, technological development will benefit all members of

society and safeguard fundamental rights and values.

6.3.7 Focus on sustainability and scalability

Planning for sustainability and scalability in any tech initiative can help to ensure
the impact is long-lasting and has the potential to be extended to a broader population.
Successful projects, like the Giga Initiative, show the importance of designing solutions
that can be deployed globally. To create in a modular and flexible way, one might
provide facilities that allow the designing of incrementally growable and adaptable
modules. This means that technologies can be replicated and redeployed in all areas and
contexts, respective of all needs and challenges. For example, Giga's modular design
propagates internet expansion into all schools around the world by adapting to specific
requirements with respect to the location. Similarly, Microsoft's cloud-based Azure uses
modular infrastructure, which helps in incremental scalability, whereby businesses and
institutions can increase their cloud functionalities over time as per business demand
(Microsoft, 2020).

It is one of the other most essential criteria to consider. Concerning energy-
efficient technologies, e-waste lessens, and green materials reduce environmental
concerns. Deployment of the IT Green technique ensures a positive contribution from the
technological solution toward ecological sustainability. For instance, Google has data
centers known to be energy efficient and reduce the company's carbon footprints, thus

maintaining high-performance levels (Google, 2020). The International
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Telecommunication Union ensures the promotion of green ICT standards, which will
help in making sure that telecommunication and technology play a role in the global
goals for sustainability (ITU, 2019).

Scaling up of initiatives to ensure sustainability is also paramount. Needed
financial assistance could be availed by developing detailed funding proposals and
engaging with the international donor, government, and private sector partners to the
level they welcome proposals. Some vivid examples are large-scale projects like the
Global Fund to Fight AIDS, Tuberculosis, and Malaria, which successfully managed
diverse funding sources. The Bill & Melinda Gates Foundation invests in these world-
scalables: ample investments funding for health and technology scalable initiatives
worldwide.

Open-source software and platforms are also used, they reduce costs, simplify
collaboration, and enable a much more extensive community to contribute to and benefit
from the technology. One such example is the OpenMRS project, a platform freely
available and modifiable, to ensure health informatics is scalable in resource-constrained
environments. Another is the Linux Foundation, which provides support by hosting open-
source projects that drive technological innovation.

Documentation and sharing of best practices are vital for scalability. Develop
detailed toolkits and guidelines so other jurisdictions and agencies can effectively
implement a similar solution. The World Health Organization often releases toolkits and
policies for successful health interventions, which facilitate replication and localization
for different parts of the world. The United Nations Environmental Program also
disseminates best practice guidelines to implement projects towards environmental

sustainability.
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It is essential to understand the impact of technological solutions by collecting
and analyzing data. This will enable the organizations to make informed decisions that
are reasonable and will help in their implementations and scaling of the programs. For
instance, data analytics within the UNDP have significantly improved its monitoring and
evaluation process in any development project to ensure its effectiveness and scalability.
IBM Watson Analytics also includes critical analysis tools aimed at aiding the
organization to make data-oriented decisions regarding their projects. Focusing on these
strategies, tech initiatives ensure that sustainability and scalability are ultimately

achieved, leading to long widespread impact.

6.3.8 Realign HR and Procurement policies.

Therefore, modernization and the UN's capabilities may be better achieved by
adapting some of the recruitment policies and engaging young, specialized scientists and
professionals with digital and associated technical skills. Highlighting the level of
technical experience more than the number of professional work experience years will
bring innovative, fresh perspectives into the organization.

The second important step is to update the job descriptions from 'experience-' and
'degree-based' to competencies and technical skills-oriented; moreover, the review
grading criteria accordingly. The UN can, therefore, achieve a more diverse and capable
workforce by emphasizing competencies and technical expertise. For instance, IBM can
maintain its competitiveness in technological areas that are quickly growing, such as Al
and cloud computing, by using a skill-first hiring approach rather than traditional
qualification-based hiring ("IBM," 2021).

One can speed up the screening of applications by Al-based recruitment tools,

digital interview platforms and virtual assessment centers streamline recruitment and
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make recruitment more accessible while quickly assessing skills and fit the individual
poses in the organization. Siemens had already incorporated the use of digital assessment
centers, and, as a result, recruitment was not hampered even during COVID-19 lockdown
(Siemens, 2020).

Training programs, workshops, and certifications, for their significant share based
on new age technologies, help update current employees. Accenture never stands still but
continues to learn so that it can quickly adapt to technological changes and innovations.
Accenture also claims their investment in learning and partnering with the leaders both
from industry and academia put them at an advanced point for keeping a workforce up to
date with technological trends.

Importantly, taking an active interest in professional associations related to the
sector and attending conferences and career fairs may help develop a proper pipeline of
talent. More importantly, such events enhance the visibility of the company to top talent
and provide them with a chance to interact with professionals with the required skills and
experience. Microsoft's active engagement with professional associations, including
participation in industry events, contributed to retaining a solid talent pipeline within
cybersecurity, Al, and cloud (Microsoft, 2019).

Building full-time remote work-supporting policies and infrastructures, along
with flexibilities in working hours and time zones, accommodates varied lifestyles and
geographies. This resonates particularly well with younger professionals who highly
value their work-life balance, geographically spread across the globe. Google's remote
work policies have successfully attracted a geographically diverse talent pool from across
the world.

This sets up a pipeline for early-career professionals to come in at a professional

level into the organization. The latter includes internship programs, fellowship programs,
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and entry-level positions offering career growth opportunities in the organization. For
instance, Amazon's AWS Educate and internships orient young talents toward clear and
tangible career advancement within the company (Amazon, 2019).

Rationalization of procurement processes to fast-prototype new technologies is
critical to keeping pace with the rapid development of technology. Creating procurement
protocols that will enable several pilot tests, significantly reduce bureaucratic hurdles,
and ensure protocols are set up for fast iteration and feedback at the procurement stage
can vastly increase the agility of the UN and its capacity to innovate. The UK
Government's agile procurement policies, which allowed for the fast development and
deployment of the NHS COVID-19 contact tracing app, are a case in point. NASA's open
innovation and procurement strategy further exemplify the benefits of reformed
procurement rules. NASA is working toward removing the bureaucratic barriers with
initiatives such as NIAC that aim to test pioneering technologies, enabling rapid feedback
iteration (NASA, 2018).

With these strategies, it will be possible to have the UN draw and retain young,
skilled professionals that would allow the organization to keep a competitive edge

concerning technological and operational developments.

6.3.9 Make Coordination Mechanisms More Strong
Specific coordination mechanisms must be established at national, regional, and
headquarters levels to ensure coherence in applying technologies across UN agencies.
The mechanisms will provide the possibility of frictionless infusion of technologies and
drive them towards the attainment of the broader strategic goals of the United Nations.
Making these principles come to life are examples from other organizations and

businesses.
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First, it is essential to create inter-agency technology task forces at the country
and HQ levels. This task force will be held responsible for technological alignment,
sharing best practices, and monitoring progress. An example is the US Digital Service
(USDS), which is an inter-agency team of the most talented technologists working with
various federal agencies to improve government service through the use of technology.
Through the bringing together of experts from multiple agencies, the USDS ensures
alignment in technology strategies, shares best practices, and monitors progress across
the government.

Equally important is the assurance that the technology plans of the different
agencies form part and parcel of the more significant strategic objectives of the UN. Joint
strategies tap into competencies and resources across agencies to lead toward more
effective and efficient use of technology. A clear example is the Digital Single Market
Strategy launched by the European Commission. In this case, the digital plans of all the
member states must lead them to the accomplishment of broader EU goals and be
grounded on the valuable exploitation of more than one member state's respective
strengths and resources in unison so that an integrated unified digital market may emerge
(European Commission, 2019).

This can be best achieved by implementing collaborative tools such as shared
databases, project management software, and communication platforms. A case in point
is how IBM uses Slack: Slack is a collaborative tool used across the global workforce at
IBM. This has increased coordination and effective collaboration within its cross-
boundary teams. This tool ensures real-time communications, project tracking, and

instant exchange of information that aligns and informs all the teams.
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Another of the most critical steps towards furthering the course of interoperability
is developing and sharing guidelines and policies regarding project planning and
procurement processes, data processing, and reporting activities. This way, there would
be uniform standards adopted by all organizations; this will, to a great extent, avoid
duplication of efforts and cut on any inconsistencies. Another good example is an
organization such as the International Organization for Standardization. The ISO sets
international standards used in several sectors ranging from industry to other economic
sectors. For instance, ISO 27001 requires ways and methods to manage information
security. Such guidelines ensure that all the agencies involved adopt similar and uniform
ways of protecting the data (ISO, 2020).

Organizing training sessions, workshops, and seminars that involve participants
from multiple agencies can foster a collaborative approach to technology integration.
This objective can be achieved by organizing internal training sessions, workshops, and
seminars involving participants from different departments. There should be cross-cutting
skills and approaches for the integration of technologies adopted in these training
sessions (Google, 2019). Establishing data-sharing agreements and protocols to ensure
that information is exchanged safely, in essence, raises coordination to some meaningful
levels. The data-sharing initiatives of the Nordic Councils are a good example. It has
been able to set strong data-sharing agreements and protocols between the Nordic
countries. Integrated data systems and platforms have been adopted to exchange data
securely. Such kind of agreement has, therefore, succeeded in increasing the cooperation
for many regional issues such as health and environmental safety (Nordic Council, 2018).

The UN, using implementing the aforesaid mechanisms of coordination, will
ensure there is a coherent approach towards technology integration among all its

agencies, hence making its functions more effective and efficient. It will ensure that
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strategic objectives are achieved by the UN to enhance further its ability to respond to

global challenges.

6.3.10 Strengthen internal projects

It is, therefore, equally important to balance work on external projects with
initiatives that improve operational efficiencies within the UN. Ideally, investment in
internal projects can help reduce overhead and coordinate processes, making operations
effective and efficient. Perhaps some successful examples from other organizations could
be thrown at this point to find ways to implement these strategies.

First, the specific internal systems and operations that require enhancement
should be identified through surveys, audits, and consultation with staff. Prioritizing
programs that will have the most significant impact means that resources are spent
wisely. For instance, the National Health Service (NHS) in the UK had complete surveys
of the staff and audits to establish choke points of its processes, and that has dramatically
bettered patient care and administrative efficiency (NHS, 2019). This was done by
identifying activities that were repetitive and were taking much time. This would be made
possible by employing software solutions and Al-powered tools to implement workflow
automation. When executed and set, this will save much time for a given task but also
reduce the burden on the staff. In addition, it reduces errors and speeds up processes. For
instance, compliance and regulatory reporting have been automated at Deutsche Bank,
thereby decreasing labor intensiveness and time demands and increasing accuracy,
according to (Deutsche Bank, 2018).

More importantly, a budget earmarked for internal improvements is critical. It
will allocate resources for improving technology, staff training, and process optimization

to ensure sustainability and proper support of such initiatives. Notably, a dedicated
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budget to underpin an organization's commitment to continuous improvement also
permits specific investments in areas with high potential returns. For this reason, Google
has invested many resources in its internal infrastructure and employee development
programs that would keep it innovative and efficient (Google, 2019).

Giving employees time and resources to develop new ideas can nurture a culture
of unrelenting improvement. Establishing internal innovation labs or incubators that can
further build staff's ideas and test the ideas in the market can spark creativity and allow
for quick prototyping of emerging solutions. The 15% Rule of 3M is, for instance, where
personnel spend 15% of their time on 'anything,' and this practice gave birth to one of the
most celebrated innovations, the Post-it Notes (3M, 2020).

It is, therefore essential to engage the senior leaders in the process planning and
implementation of all projects if they are to succeed. Ensuring that projects done in-house
by the Toyota team are aligned with the firm's strategic goals and well supported by the
company's top management ensures that such projects will be taken seriously and enough
support can be availed to them. In Toyota, this is achieved by ensuring that the company's
top management plays a critical and active role in the Kaizen approach to continuous
improvement projects. All this is geared towards making strategic improvements and
creating a constant enhancement culture at Toyota.

This mechanism of steps and specific instances provided will help the UN
transform all its internal operations, which will accordingly lead to increased efficiency,

lessened overhead costs, and effective process coordination.

6.4 Acknowledging Limitations
Although this study lends important insights into the adoption and integration of

frontier technologies in the United Nations, certain limitations must be considered in
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interpreting the results in guiding future investigations. The main sources tapped for this
study were internal UN reports, surveys, and interviews. Although it is rather a source of
valuable information, such a source is often biased. For example, internal documents and
the interviews with the staff may lead to some overemphasizing on the successes and
underplaying of challenges or failure, for reasons of organizational culture or politics.
The paper has confined itself primarily to a few frontier technologies: Al, blockchain, big
data, and the Internet of Things, commonly referred to as [oT, and cloud computing.
While these technologies are indeed quite impactful, the others—Ilike quantum
computing, augmented reality, and biotechnology—are in the menus of emerging
technologies and do not qualify to be highlighted within the purview of this paper. This
fact may limit the findings of the paper in terms of comprehensiveness.
e Methodological Limitations: The study's findings are based on more than
200 surveys among staff within the UN and interviews conducted with
selected experts. While it provides insight for this sample size, it might not
represent all UN organizations and the diverse contexts in which they are
operating. Larger and more diverse samples could provide more
generalizable results. The design that this research made use of was a
cross-sectional design in capturing data at a single point in time. Such an
approach therefore leaves no room for the long-term impacts of changes
that result from technological adoption and its evolution over time. A
longitudinal study would deepen how technological adoption and its
effects change over time.
e Technological Evolution: Since frontier technologies are in a constant
state of change and development, there are always innovations and

improvements underway, meaning that some of the results presented here
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become outdated immediately after publication. Monitoring and updating
the research would thus be necessary to have it kept up to date with those
changes.

Variability in Implementation: This is studied with reference to a number
of UN organizations between which there are marked differences and
operates in quite different situations. In this regard, outcomes and practice
may differ in ways that do not therefore render the findings universally
generalizable across all agencies or settings. Detailed case studies of
individual agencies may offer more nuanced insights.

Organizational and Cultural Factors: Though the study identified some of
the organizational problems of being risk-averse and resource-strapped, it
did not fully investigate the underlain cultural elements contributing to
these. It remains to further explore the role of organizational culture in
these technology-adoption dynamics.

Ethical and Regulatory Challenges: Many integrated frontier technologies
bring about associated ethical and regulatory challenges, namely, data
privacy, security, and bias in Al systems. While these are recognized, the
study does not go deep, for instance, into how the UN is grappling with
these actual challenges in implementation. More in-depth analysis of the
ethical frameworks and regulatory compliance would be worthy.
Geographic and Contextual Limitations: It is beyond the scope of the
paper to discuss in detail how regional variations and local contexts
impact the diffusion and assimilation of technologies. Implementation and

assimilation of technology may be very effective and vary in nature from
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place to place; that is, basically due to differences in infrastructure,
governance, and socio-economic conditions.

Comparative Analyses: While this paper is on the UN, comparative
analyses have not been conducted with other international bodies or
governmental organizations. This makes comparisons between the
experiences of the UN with those of other similar bodies and brings in
broader issues concerning best practices and common challenges in
technology integration. Recognizing these limitations would also put the
findings into perspective, would therefore further future work.
Furthermore, overcoming these limitations regarding data collection,
longitudinal character of the studies, deeper cultural factors, and
comparative analyses might significantly contribute to understanding how
frontier technologies are adopted in international organizations. However,
it should be noted that there are several limitations of the study, and it
further serves as a scaffold for the future studies and practical insights into

how to use technology to further the United Nations mission.

6.5 Recommendations for Future Research

Features of frontier technologies in the UN will be elaborated on through

longitudinal research that will enable the exploration of long-term impacts of technology

adoption on organizational efficiency, effectiveness, and adaptability. Studies of this kind

can trace the development of selected technological initiatives over the course of several

years in a manner that would allow one to see dynamics in their influence and to find

trends that cross-sectional studies are unable to detect. Given the fact that technology

changes very quickly, the integration of new technologies must be monitored and
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continually assessed. Factors that may influence the integration process, for example,
could include the mode of new technology selection, implementation, and management at
the UN. Above may then be seen in a longitudinal study of how the assessment of new
technologies, such as quantum computing or augmented reality, for example, have been
integrated and their impact thereafter on the working of the UN.

In addition, these factors could be subject to comparison with other international
organizations or governmental bodies to make recommendations in terms of best possible
results. A comparison of the UN's experience with other similar organizations could
throw light on successful strategies and potential pitfalls, thus promoting knowledge
transfer and collaboration. Research on regional divergence in the adoption and
assimilation of technologies would show how different contexts innervate outcomes.
Comparative studies cutting across different regions can provide insight into the unique
challenges and opportunities UN agencies are faced with in their operations in different
socio-economic and infrastructural environments. It will shed light on sector-specific, in-
depth case studies of specific UN agencies or projects to unveil the nuanced enabling
factors behind successful technology integration.

Of course, sector-specific studies focusing on health, education, or disaster
response will help tailor the strategies of technology integration. Sector-specific studies
would explore technologies and how these would advance sectoral outcomes against
unique challenges. Examples of ways in which more frontier technologies might have
ethical implication, which requires further research, include how the UN is to address
issues of data privacy and security, Al bias and discrimination, etc. A more developed
ethical framework on the use of technology on the part of international organizations is

essential to ensure that the resulting implementation is responsible and just.
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Research into how the UN is indeed working in tough legal landscapes could be
supplemented through more research at developing strategies for policy harmonization
around the integration of technologies so that this is in line with general international
standards. More research needs to be directed at organizational culture and its
implications for technology adoption. Studies may be done on how culture, such as
different styles of leadership, the attitude of employees, and values of the organization,
affects the success of technological initiatives.

Also, very useful would be research done on how change strategies for the
organization in anticipation of implementing technological change are developed and
implemented, including how resistance can be overcome and innovation or culture of
continuous learning and adaption developed. Understanding new technologies, how they
can be applied and their impacts on international organizations is crucial. Future research
may investigate the use of blockchain for secure identity management, drones for
logistics, or Al for advanced analytics in policy administration. An approach that
integrates computation, social science, and public management would ensure an
understanding of technology integration within this setting. In this way, it is possible that
interdisciplinary research can act as a bridge between technical abilities and
organizational requirements.

Research should be conducted to develop and validate policies that facilitate
technology integration, in line with organizational goals and ethical standards. How
policy frameworks could be designed to ensure innovation, flexibility, and accountability
remains an area in which more research could be undertaken. Similarly, research into
governance structures responsible for the integration of technologies might suggest new
ways of going about effective decision-making processes. How different models of

governance impact the efficiency and effectiveness of technological initiatives at the UN
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might be researched. In so doing, the research of the future might be in a position to
advance action-oriented insights into the integration of frontier technologies in
international organizations, not only to further clarify how to optimize technology for
global good but also for the organizations, such as the UN, to be in a position to navigate
the increasingly complex landscape of technological innovation in order to remain
effective, ethical, and adaptive on their mission of peace, security, and sustainable

development.

6.6 Conclusion

The chapter has, therefore, presented the results, practical implications, and
actionable recommendations towards integration of frontier technologies by the United
Nations. the deployment of frontier technologies in the functioning of the United Nations
is a complex and transformative direction, underlining both tremendous and meaningful
changes that have occurred while setting forth the numerous issues. It posited that new
technologies—Al, blockchain, big data, and loT—are forming the operational landscape
of the UN from the starting point of theory with its different interpretative possibilities to
find potential best practices.

a) Summary of Adoption and Integration

Several adopted and integrated frontier technologies by the various UN agencies
indicate a paradigm change led by Technological Determinism, Actor-Network Theory
(ANT), and Socio-Technical Systems (STS) theory. For example, how Al in predictive
analytics of the movement of refugees is being used by UNHCR and WHO's Fides
Network for tracking health misinformation illustrates how technological advancements

drive social changes within the UN. These technologies reshape governance and
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interactions, making the deterministic role of technology in organizational evolution
much more pronounced.

b) Impacts of Frontier Technologies

The theoretical frameworks that can be used to analyze the adoption of frontier
technologies within the UN are those of Diffusion of Innovations and Intrapreneurship
and COIP. Some examples would be UNHCR's Project Jetson, predicting refugee
movements, and WFP's use of satellite imagery for disaster response. Such technologies
bring about process efficiency in decision-making as a part of technology adoption. By
extension, projects within WFP, such as the Giga Initiative and Al Sandbox, further
emphasize the need to encourage intrapreneurship and challenge-oriented policies as the
building block through which radical innovations can be effectively realized.

c¢) Barriers and Challenges of Using These Technologies

Several technical, organizational, ethical, and contextual obstacles have been
encountered to seamlessly integrate these technologies. The technical ones mainly
include data silos and heterogeneous data standards, organizational obstacles being
bureaucratic inertia and resource constraints. The ethical concerns lie in data privacy, Al
bias, and regulatory compliance. Contextual challenges include resistance to change and
geopolitical tensions. Such challenges underline the need for harmonizing technical
solutions with social systems, as expounded by STS theory, and the dynamic interaction
between technology and organizational structures highlighted by Structuration Theory.

d) Best Practices

Several practices have been identified, aligning with the theoretical frameworks
discussed. Intrapreneurship and COIP highlight building innovative capacity in the
organization, wherein some examples such as Innovation Nodes for UNICEF and

Innovation Accelerator for WFP. ANT insists on the need for collaboration and
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partnerships, and the good examples are the Giga Initiative and the SKAI tool. STS
theory directs one to the aspect of user-centered design, which is visible through the
examples of the School Feeding App and the RapidPro platform. Theories of
structuration outline the need for these policies and procedures to be continuously
updated to change with technological advances—perhaps speaking to UNDP's strategy of
digitalization and WFP's Building Blocks project.

¢) Recommendations

On making the integration of frontier technologies more potent, we submit the
following recommendations:

Adopt an Al Upskilling Framework—build baseline awareness of Al across the
organization and not just on awareness but integration of Al with activities; empower
advanced users to create Al solutions; and to develop deep Al expertise amongst
technical staff. Practical examples from Kraft Heinz and PwC illustrate how customized
learning experiences can have significant benefits:.

Increase cooperation and partnerships: Continue partnering with stakeholder
groups, including government, academia, and the private sector. Examples include the
Giga Initiative and the SKAI tool that show successful technology integrations through
partnership.

Improve organizational culture and capacity: Driving an innovation-friendly
culture, life-long learning, strategic alliances, governance mechanisms, and finally,
embedding diversity and inclusivity. This could be drawn from examples such as
Google's policy around "20% Time" and the IBM Al Skills Academy.

Invest in infrastructure and resources : IT systems should be updated to become
cloud-compatible to support the internet. The state of the art date centers should be built

for data storage and management, [oT devices used for multi-sensory collection of
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information, and advanced analytic platforms should be used to analyze big data. Some
examples of success stories in this regard are e-Governance in Estonia and Google's
Project Loon.

Ethical frameworks: There should be set rules and guidelines on technology
usage, and there must be established ethical review committees to provide the assessment
and approvals or rejections based on the extent of ethical implications involved in a
particular project. Ethical Technology: The European Union's GDPR and Singapore's
Model Al Governance Framework are examples of ethical technology use models. The
model includes a focus on sustainability and scalability, design for modularity and
flexibility, and energy efficient solutions. Some scalable solutions are focused on the
Giga Initiative and Microsoft's Azure.

HR and Procurement Policies Realignment: Update recruitment policies with in-
demand technical skills, Al-powered recruitment tools, investment in learning and
training programs, closer engagement with professional associations, support for remote
working, and streamlining procurement processes. Best practices include IBM's skills-
first hiring and NASA's agile procurement strategy. Examples from the NHS and
Deutsche Bank highlight the benefits of internal process optimization. It enhances
internal projects by balancing between external projects and internal improvements,
identifying potential areas for enhancement, implementing software solutions for the
automation of workflows, and sometimes even allocating specific budgets only for

internal improvements.
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APPENDIX A

SURVEY COVER LETTER

Aboubakri DIAW
DBA Student, SSBM

Dear colleague,

I hope this letter finds you well. I am currently a Ph.D. candidate at SSBM, and I
am conducting research as part of my dissertation project, which focuses on the
integration of frontier technologies within international organizations, specifically the
United Nations.

The purpose of this study is to explore the impacts of technologies such as
blockchain, artificial intelligence (Al), big data, and the Internet of Things (IoT) on
organizational structures, processes, and cultures. Your insights and experiences are
invaluable to this research, and I would be grateful for your participation.

You have been selected to participate in this survey because of your expertise and
experience in a field relevant to the survey. The survey will take approximately 15-20
minutes to complete and includes questions about the current state and challenges of
technology integration in your agency or department.

Your participation is entirely voluntary, and you may choose to withdraw at any
time without any consequences. All responses will be kept confidential and used solely
for academic purposes. The data collected will be anonymized, and no personal

information will be disclosed in any reports or publications resulting from this study.
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If you have any questions or require further information about the survey or the
research project, please do not hesitate to contact me at diaw2@un.org.
To participate in the survey, please click on the following link:

https://docs.google.com/forms/d/e/1FAIpQLSdCaPmyQ0z61XoveY18y0ggWduON9sgD

CSY8xgDOISSHNYOXA/viewform?usp=sf link

Thank you very much for your time and contribution to this important research.
Your participation is greatly appreciated and will significantly contribute to the
understanding of how frontier technologies can enhance the operations of international
organizations.

Sincerely,

Aboubakri DIAW
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https://docs.google.com/forms/d/e/1FAIpQLSdCqPmyQOz61XovcYl8y0qqWdu0N9sgDCSY8xgDOI55HNy0XA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdCqPmyQOz61XovcYl8y0qqWdu0N9sgDCSY8xgDOI55HNy0XA/viewform?usp=sf_link

APPENDIX B

INFORMED CONSENT

Informed Consent Form

Title of Study: Integration of Frontier Technologies within International

Organizations

Principal Investigator: Aboubakri DIAW
Institution/University: SSBM

Contact Information: diawabou@gmail.com

Purpose of the Study:

You are invited to participate in a research study conducted by Aboubakri DIAW, a
Ph.D. candidate at SSBM. The purpose of this study is to explore the impacts of frontier
technologies such as blockchain, artificial intelligence (Al), big data, and the Internet of
Things (IoT) on organizational structures, processes, and cultures within international
organizations, specifically the United Nations.

Procedures:

If you agree to participate in this study, you will be asked to complete an online survey.
The survey will take approximately 15-20 minutes to complete. The survey will include
questions about your experiences and perspectives on the integration of these

technologies within your organization.

208



Voluntary Participation:
Your participation in this study is entirely voluntary. You may refuse to participate or
withdraw from the study at any time without any consequences or loss of benefits. You

are free to skip any questions that you do not wish to answer.

Confidentiality:

All responses will be kept confidential. The data collected will be anonymized, and no

personal information will be disclosed in any reports or publications resulting from this
study. Only the principal investigator will have access to the data, which will be stored

securely.

Risks and Benefits:

There are no known risks associated with participating in this study. While you may not
receive any direct benefits from participating, your responses will contribute to a better
understanding of how frontier technologies can enhance the operations of international

organizations.

Contact Information:

If you have any questions about the study or your participation, please contact Aboubakri
DIAW at diawabou@gmail.com. If you have any concerns about your rights as a

participant, you may contact the Ethics Office within your agency.

Consent:
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By clicking the link to the survey and completing it, you indicate that you have read and

understood the information provided above, and that you consent to participate in this

study.

Participant's Statement:

I have read the above information, and I understand that my participation is voluntary and

that I can withdraw at any time. I consent to participate in this study.

[ ] T agree to participate in this study.

[ ]I do not agree to participate in this study.

Signature: (if applicable for physical forms)

[Participant's Name]

Date:
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APPENDIX C

INTERVIEW GUIDE

Interview Guide

Title of Study: Integration of Frontier Technologies within International
Organizations

Interviewer: Aboubakri DIAW

Interviewee: [Participant’s Name]

Date: [Date]

Location: [Location/Platform, e.g., Zoom, Office]

Introduction:

1. Greeting and Introduction:

0 Introduce yourself and explain your role.

0 Briefly describe the purpose of the study and the importance of the
interview.

0 Reassure confidentiality and the voluntary nature of participation.

0 Obtain verbal consent to record the interview (if applicable).

Interview Questions:

1. Background Information:

0 Can you please describe your current role within your organization?
0 How long have you been working in this organization?

2. General Views on Frontier Technologies:
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0 What are your general thoughts on the use of frontier technologies like Al,
blockchain, big data, and IoT in your organization?

0 Can you describe any specific examples where these technologies have
been implemented in your organization?

3. Impact on Organizational Structures:

0 How has the integration of these technologies affected the organizational
structure of your department or the organization as a whole?

0 Have there been any significant changes in reporting lines, decision-
making processes, or departmental interactions because of these technologies?

4. Impact on Processes and Workflows:

0 Can you describe how the implementation of frontier technologies has
impacted the day-to-day workflows and processes in your organization?

0 Have these technologies led to any improvements in efficiency or
effectiveness? Can you provide specific examples?

5. Cultural Implications:

0 How has the integration of these technologies influenced the
organizational culture?

0 Have there been any changes in employee attitudes, behaviors, or
collaboration practices due to the adoption of these technologies?

6. Challenges and Barriers:

0 What challenges or barriers has your organization encountered in
integrating these technologies?

0 How have these challenges been addressed, or what strategies do you
think could be effective in overcoming them?

7. Future Outlook:
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0 What do you see as the future of frontier technologies in your
organization?

0 Are there any upcoming projects or initiatives involving these
technologies that you are particularly excited about?

8. Stakeholder Engagement:

0 How have stakeholders, including employees, management, and external
partners, been involved in the integration process?

0 What role do you believe stakeholder engagement plays in the successful
implementation of these technologies?

9. Recommendations:

0 Based on your experience, what recommendations would you make to

other international organizations looking to integrate frontier technologies?

0 Are there any best practices or lessons learned that you would like to
share?

Conclusion:

1. Wrap-Up:

0 Thank the interviewee for their time and valuable insights.

0 Reiterate the importance of their contribution to the research.

0 Provide information on how they can access the findings of the study (if
applicable).
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APPENDIX D

LIST OF ABREVIATIONS

Al - Artificial Intelligence

AI/ML - Artificial Intelligence/Machine Learning

AHEAD - Autonomous Humanitarian Emergency Aid Devices

ANT - Actor-Network Theory

BEAM - Building and Establishment Automated Mapper

CASE - Computer-Aided Software Engineering

CERN - The European Organization for Nuclear Research

COIN - Contract Intelligence

COIP - Challenge-Oriented Innovation Policy

CTBTO - Comprehensive Nuclear-Test-Ban Treaty Organization

DESA - Department of Economic and Social Affairs

DiCRA - Data in Climate Resilient Agriculture

DL - Digital Learning

DLR - German Aerospace Center

DOI - Diffusion of Innovations

DPI - Digital Public Infrastructure

DPPA-DPO - Department of Political and Peacebuilding Affairs - Department of
Peace Operations

ECLAC - Economic Commission for Latin America and the Caribbean

EHR - Electronic Health Record

ESA - European Space Agency
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EU - European Union

EV - Electric Vehicle

FAO - Food and Agriculture Organization

FAST - Fully Automated Speech-to-Text

GAVI - Global Alliance for Vaccines and Immunization
GDS - Government Digital Service

GENALI - General Artificial Intelligence

GEMS - Global Environmental Monitoring System
GIEWS - Global Information and Early Warning System
GIGA - UNICEF-ITU Initiative for Global Connectivity
GDPR - General Data Protection Regulation

IAEA - International Atomic Energy Agency

IEEE - Institute of Electrical and Electronics Engineers
IFAD - International Fund for Agricultural Development
ILO - International Labour Organization

IMF - International Monetary Fund

IMMI - Institute for Molecular Medicine Ireland

IMO - International Maritime Organization

IOM - International Organization for Migration

IT - Information Technology

ITU - International Telecommunication Union

IoT - Internet of Things

NASA - National Aeronautics and Space Administration
NHS - National Health Service

NLP - Natural Language Processing
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OECD - Organisation for Economic Co-operation and Development

OHCHR - Office of the United Nations High Commissioner for Human Rights

OSGET - Office of the Special Envoy for the Great Lakes Region

R&D - Research and Development

R2C2 - Rapid Response Connectivity Carrier

RPA - Robotic Process Automation

SDGs - Sustainable Development Goals

SKAI - System for Knowledge Acquisition and Insight

SPSS - Statistical Package for the Social Sciences

STS - Socio-Technical Systems

UNAIDS - Joint United Nations Programme on HIV/AIDS

UN - United Nations

UN WOMEN - United Nations Entity for Gender Equality and the Empowerment
of Women

UNCTAD - United Nations Conference on Trade and Development

UNDP - United Nations Development Programme

UNECE - United Nations Economic Commission for Europe

UNERP - United Nations Environment Programme

UNESCO - United Nations Educational, Scientific and Cultural Organization

UN Habitat - United Nations Human Settlements Programme

UNHCR - United Nations High Commissioner for Refugees

UNICEF - United Nations Children's Fund

UNICRI - United Nations Interregional Crime and Justice Research Institute

UNIDIR - United Nations Institute for Disarmament Research

UNIDO - United Nations Industrial Development Organization
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UNITAR - United Nations Institute for Training and Research
UNODA - United Nations Office for Disarmament Affairs
UNODC - United Nations Office on Drugs and Crime

UNOG - United Nations Office at Geneva

UNOOSA - United Nations Office for Outer Space Affairs
UNRISD - United Nations Research Institute for Social Development
UNU - United Nations University

USAID - United States Agency for International Development
USDS - United States Digital Service

WB - World Bank

WHO - World Health Organization

WIPO - World Intellectual Property Organization

WMO - World Meteorological Organization

WEFP - World Food Programme

WTO - World Trade Organization

WSDSS - Water Supply and Demand Simulation System
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APPENDIX E:
GOOGLE FORM SURVEY

https://docs.google.com/forms/d/e/1FAIpQLSdCqPmyQ0z61XovcY18y0qgWdul

N9seDCSY 8xgDOI5S5SHNy0XA/viewform?usp=sf link
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APPENDIX F:
EXTRACT SURVEY DATA
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