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Abstract

Climate change continues to undermine child well-being in Kenya by intensifying droughts, floods,
and related environmental shocks. These recurring crises erode social and economic stability, disrupt
access to essential services, and heighten children’s exposure to abuse, neglect, and exploitation.
Traditional child protection systems in Kenya remain fragmented and reactive, unable to cope
effectively with the growing frequency of climate-related emergencies. This paper examines how
Artificial Intelligence (Al), Information and Communication Technology (ICT), and innovation can
collectively enhance the resilience and responsiveness of child protection systems. Anchored in the
Socio-Technical Systems Theory, the study synthesizes empirical findings from Kenya and
comparable African contexts to evaluate how Al-driven analytics, ICT-enabled coordination, and
context-specific innovation can reinforce prevention, preparedness, and response capacities. Case
examples such as Kenya’s CPIMS+, RapidPro, and Ushahidi are examined to illustrate integration
pathways. The findings highlight that successful implementation depends not only on technology but
also on strong institutional alignment, ethical data governance, and sustained investment. The study
concludes that Al-driven predictive analytics can transform child protection from emergency response
to preventive, data-informed systems, that ethical governance and transparent data management are
non-negotiable prerequisites, and that long-term sustainability depends on embedding initiatives within
domestic funding structures rather than donor-driven projects. The study recommends that Kenya
should establish a national child protection data hub integrating climate and social protection data,
should develop AI ethics guidelines tailored to children's rights with independent oversight
mechanisms, should invest in capacity development through Child Protection Innovation Labs, and
should integrate Al, ICT, and innovation initiatives into national budget allocations to ensure domestic
ownership. The paper concludes that when technology is combined with institutional alignment, ethical
safeguards, and social participation, Kenya's child protection system can evolve into a model of climate
resilience and digital inclusion for vulnerable children.

Keywords: Artificial Intelligence, ICT, Innovation, Climate-Resilient, Child Protection Systems,
Kenya

1.1 Introduction

Climate change poses an escalating threat to the safety and development of children in Kenya.
Rising temperatures, prolonged droughts, unpredictable rainfall, and frequent floods disrupt family
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livelihoods, displace populations, and heighten the risk of child exploitation, early marriage, and
labor (Mburu et al., 2024). The humanitarian consequences of these environmental shocks are
particularly severe in arid and semi-arid regions where social services are limited and household
vulnerability is high. Mburu et al. (2024) document that droughts and floods in Kenya's arid
counties significantly increase risks of school dropout, child labor, and gender-based violence,
exposing the fragility of existing protection mechanisms. Child protection systems, traditionally
designed for static, predictable social risks, struggle to respond rapidly to climate-driven
emergencies. Therefore, new frameworks that integrate technology, innovation, and social
adaptation are urgently required to ensure protection systems can anticipate and manage emerging
threats effectively.

Globally, research on technology and humanitarian action underscores the transformative potential
of digital systems in disaster management. According to Vinuesa et al. (2020), Artificial
Intelligence (AI) has emerged as a critical enabler for achieving Sustainable Development Goals,
including those related to poverty reduction, education, and child welfare. Al-driven predictive
analytics can identify environmental and social risks before they escalate into crises,
fundamentally shifting disaster management from reactive responses to anticipatory action.
Similarly, Nishant et al. (2020) emphasize that Al contributes to sustainability by improving
decision-making and optimizing resource allocation. These studies establish that data-driven
governance, supported by Al and Information and Communication Technology (ICT), can
transform how institutions protect vulnerable populations. Yet, the evidence also cautions against
techno-centric approaches that overlook human and institutional factors (Taddeo et al., 2021).
Technology must enhance-not replace-human judgment and community agency, particularly in
contexts where digital inequality persists.

In Africa, technological innovations have increasingly shaped humanitarian and social service
delivery, though progress remains uneven. Ciecierski-Holmes et al. (2022) found that Al and ICT
applications are expanding across low- and middle-income countries, particularly in healthcare
and education, where digital tools enhance monitoring, coordination, and data management.
However, the diffusion of these technologies in social protection remains slower, constrained by
limited infrastructure, digital literacy, and institutional silos. Regional experiences from Uganda's
digital platforms for humanitarian coordination and Ethiopia's community-based early warning
systems illustrate how ICTs can improve communication and resource targeting. Yet, both
countries face similar constraints of limited rural connectivity and insufficient ethical regulation
(Ndembi et al., 2025). Besinga and Mukete (2025) argue that innovation in climate adaptation and
peacebuilding across Africa depends on holistic approaches that combine digital systems, social
inclusion, and local governance. These insights underscore that while digital innovation improves
efficiency, without inclusivity and local ownership, systems risk alienating vulnerable populations
and reinforcing existing inequalities.

Over the past decade, the Kenyan government and international partners have made progress in
digitizing social protection systems. Platforms such as the Child Protection Information
Management System (CPIMS+) and RapidPro demonstrate that technological infrastructure can
streamline case management and strengthen coordination between national and county-level
agencies (UNICEF Kenya, 2022). CPIMS+ has been particularly instrumental in reducing paper
dependency, streamlining referrals, and enhancing reporting accuracy between the Department of
Children's Services and partner organizations. During the 2021 drought, the system enabled
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agencies to track displaced children and expedite emergency interventions, demonstrating the
operational value of digital transformation in crisis contexts.

However, significant gaps remain in predictive capability, data integration, and local capacity to
utilize these tools in climate-sensitive contexts. The literature reveals both promise and challenges
within the Kenyan context. While digital platforms exist, existing child protection programs
remain underfunded and fragmented (Mburu et al., 2024). Wainaina Ndungu et al. (2024)
demonstrate that financial resource availability strongly correlates with program effectiveness
(r=0.859, p=0.000), emphasizing that technology adoption requires stable funding to sustain long-
term benefits. Furthermore, Bojovic and Giupponi (2019) show that the dissemination of ICT
innovations for disaster management depends on the strength of stakeholder networks, suggesting
that inter-organizational collaboration is essential for scaling digital solutions. These findings
underline that technological advancement alone is insufficient; it must be accompanied by
coordinated, well-funded strategies that strengthen both technological and institutional capacities.

The integration of Al and ICT in child protection also raises critical ethical considerations. Chng
et al. (2025) and Farhud and Zokaei (2021) discuss risks related to data privacy, algorithmic bias,
and lack of accountability in child-centered technologies. These concerns are particularly salient
in resource-limited contexts where oversight mechanisms are weak. Al systems trained on
incomplete or biased data may reinforce existing inequalities, particularly for marginalized
children. In Kenya, where community-based child protection mechanisms remain central, ethical
governance, human oversight, and culturally informed safeguards must accompany technological
innovation (Weiner et al., 2025). The study aligns with UNICEF's (2021) guidelines on ethical Al
for children, emphasizing transparency, accountability, and the protection of children's rights in
digital environments.

This study situates itself at the intersection of technology, climate adaptation, and child protection,
arguing that Al, ICT, and innovation represent complementary mechanisms for transforming
Kenya's child protection architecture from reactive crisis management to proactive risk
anticipation. The research is anchored in the Socio-Technical Systems Theory (Trist & Emery,
1960), which posits that effective organizational outcomes arise from the joint optimization of
social and technical systems. This theory is particularly relevant because it recognizes that
technical tools-such as Al and ICT-cannot function optimally unless embedded within institutional
frameworks that align governance, human capacity, and cultural practices (Ibrahim & Maiga,
2025). For Kenya's child protection systems, this lens helps understand how technology interacts
with policy frameworks, frontline workers, and community actors to produce outcomes that are
not only efficient but also socially equitable and culturally appropriate.

In Kenya, where digital inequality persists, effective implementation depends on the integration of
technology with local governance, capacity building, and ethical oversight. The Socio-Technical
Systems Theory emphasizes the co-evolution of technical and social subsystems to achieve
sustainable outcomes, challenging deterministic views of technology as inherently benevolent.
Instead, it requires that every technological intervention be assessed in terms of its impact on social
relations, power dynamics, and the best interests of children. This perspective reframes technology
adoption as a process of organizational adaptation that requires co-learning, capacity building, and
trust among stakeholders (Bojovic & Giupponi, 2019).

While the benefits of digital transformation are widely acknowledged, the intersection between
Al ICT, and innovation for climate adaptation in child protection remains underexplored in
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scholarly and policy discourse. The objectives of this paper are fourfold. First, to assess the impact
of climate-related disasters on child protection outcomes in Kenya. Second, to analyze how Al and
ICT enhance prediction, coordination, and resilience within child protection systems. Third, to
evaluate the role of innovation in contextualizing these technologies for local relevance and
cultural appropriateness. Fourth, to propose actionable strategies for integrating these components
into national and county-level frameworks while addressing ethical, institutional, and financial
considerations.

Through these objectives, the paper contributes to emerging scholarship on digital resilience and
provides practical insights for policymakers and practitioners seeking to protect children in a
changing climate. The study synthesizes empirical findings from Kenya and comparable African
contexts to evaluate how Al-driven analytics, ICT-enabled coordination, and context-specific
innovation can reinforce prevention, preparedness, and response capacities. By examining case
examples such as CPIMS+, RapidPro, Ushahidi, and M-Salama, the research illustrates integration
pathways while acknowledging that successful implementation depends not only on technology
but also on strong institutional alignment, ethical data governance, sustained investment, and
participatory design that respects community agency and local knowledge.

2.1 Literature Review

Research linking technology, innovation, and child protection in the context of climate change has
grown over the past decade, though much of the focus remains fragmented. Globally, studies
highlight that environmental shocks exacerbate social vulnerabilities and erode institutional
capacity to safeguard children. According to Vinuesa et al. (2020), Artificial Intelligence (AI) has
emerged as a critical enabler for achieving Sustainable Development Goals, including those related
to poverty reduction, education, and child welfare. Al-driven predictive analytics can identify
environmental and social risks before they escalate into crises. Similarly, Nishant et al. (2020)
emphasize that Al contributes to sustainability by improving decision-making and optimizing
resource allocation. These studies establish that data-driven governance, supported by Al and
Information and Communication Technology (ICT), can transform disaster management by
moving from reactive responses to anticipatory action. Yet, they also caution that technological
interventions must be guided by ethical frameworks and inclusive governance to avoid reinforcing
inequalities.

In Africa, technological innovations have increasingly shaped humanitarian and social service
delivery. Ciecierski-Holmes et al. (2022) found that Al and ICT applications are expanding across
low and middle income countries, particularly in healthcare and education, where digital tools
enhance monitoring, coordination, and data management. However, the diffusion of these
technologies in social protection remains slower, constrained by limited infrastructure, digital
literacy, and institutional silos. Besinga and Mukete (2025) argue that innovation in climate
adaptation and peacebuilding across Africa depends on holistic approaches that combine digital
systems, social inclusion, and local governance. These insights align with Ibrahim and Maiga’s
(2025) socio-technical framework for evaluating Al effectiveness, which stresses that technology
must be embedded within policy systems that integrate human capabilities, organizational culture,
and accountability mechanisms.

Within the Kenyan context, the literature reveals both promise and gaps. Mburu et al. (2024)
document that droughts and floods in Kenya’s arid counties increase risks of school dropout, child
labor, and gender-based violence. They note that existing child protection programs remain

67



Journal of Business Management & Innovation (JBMI Insight). Vol (2), Issue 12, Pg. 64-77

underfunded and fragmented. Meanwhile, Wainaina Ndungu et al. (2024) demonstrate that
financial resource availability strongly correlates with program effectiveness (r=0.859, p=0.000),
emphasizing that technology adoption requires stable funding to sustain long-term benefits.
Bojovic and Giupponi (2019) show that dissemination of ICT innovations for disaster management
depends on the strength of stakeholder networks, suggesting that inter-organizational collaboration
is key for scaling digital solutions. These findings underline the need for integrating Al and ICT
within Kenya’s child protection system through coordinated, well-funded strategies that strengthen
both technological and institutional capacities.

Beyond Kenya, regional experiences provide relevant insights. Uganda’s use of digital platforms
for humanitarian coordination and Ethiopia’s community-based early warning systems illustrate
how ICTs can improve communication and resource targeting. Yet, both countries face similar
constraints of limited rural connectivity and insufficient ethical regulation (Ndembi et al., 2025).
Comparative analyses indicate that while digital innovation improves efficiency, without
inclusivity and local ownership, systems risk alienating vulnerable populations. This resonates
with the principle advanced by Taddeo et al. (2021), who argue that the climate emergency requires
technology that enhances-not replaces-human judgment and community agency. The regional
experience, therefore, reinforces that Kenya’s adoption of Al and ICT in child protection must be
guided by participatory design and transparent governance.

Finally, the literature highlights the ethical dilemmas surrounding data management in Al-enabled
protection systems. Chng et al. (2025) and Farhud and Zokaei (2021) discuss risks related to data
privacy, algorithmic bias, and lack of accountability in child-centered technologies. These
concerns are particularly salient in resource limited contexts where oversight mechanisms are
weak. Al systems trained on incomplete or biased data may reinforce existing inequalities,
particularly for marginalized children. Thus, ethical governance, human oversight, and culturally
informed safeguards must accompany technological innovation. In summary, while evidence
affirms the potential of Al, ICT, and innovation to enhance resilience and coordination in child
protection, it also reveals the centrality of human systems, funding, and ethics in realizing this
potential.

3.1 Theoretical Framework

This study was anchored in the Socio-Technical Systems Theory (STST), developed by Trist and
Emery (1960), which posits that effective organizational outcomes arise from the joint
optimization of social and technical systems. The theory argues that technology and human
structures must evolve together to achieve sustainable results. In practice, this means that technical
tools-such as Artificial Intelligence (AI) and Information and Communication Technology (ICT)-
cannot function optimally unless embedded within institutional frameworks that align governance,
human capacity, and cultural practices. For Kenya’s child protection systems, this theory provides
a lens to understand how technology interacts with policy frameworks, frontline workers, and
community actors to produce outcomes that are not only efficient but also socially equitable.

The Socio-Technical Systems Theory is particularly relevant to child protection because it
recognizes the interdependence between technological efficiency and human values. Child
protection involves sensitive ethical dimensions trust, confidentiality, and cultural appropriateness
that cannot be delegated entirely to machines. The theory stresses that technology should
complement human judgment rather than replace it. This perspective aligns with Weiner et al.
(2025), who argue that algorithmic systems in healthcare and social services require human
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oversight to ensure ethical integrity. In Kenya, where community based child protection
mechanisms remain central, technology must strengthen rather than displace local accountability
structures. The theory thus offers a model for integrating Al and ICT within culturally grounded
and participatory frameworks.

Furthermore, the theory provides a foundation for analyzing the barriers to technology adoption in
child protection. From an STST viewpoint, implementation challenges often arise not from
technical inefficiencies but from socio-organizational misalignment. For example, when digital
case management tools like CPIMS+ are introduced without adequate training or without
addressing data sharing protocols across agencies, the result is fragmentation rather than
integration. This observation mirrors the findings of Bojovic and Giupponi (2019), who
emphasized that innovation dissemination depends on stakeholder networks and institutional
cohesion. The socio-technical perspective, therefore, reframes technology adoption as a process of
organizational adaptation that requires co-learning, capacity building, and trust among
stakeholders.

The STST also provides an analytical bridge to the concept of climate resilience. As climate change
increasingly disrupts social systems, resilience depends on how institutions adapt through both
technical innovation and social collaboration. Ibrahim and Maiga (2025) expand this thinking
through their socio-technical framework for evaluating Al in climate change mitigation, showing
that technical capacity alone is insufficient to achieve adaptive governance. In Kenya, this means
that digital early warning systems, predictive analytics, and Al-driven interventions must be
integrated into local governance processes, ensuring that communities are informed participants
in decision making. The interplay between human adaptability and technological precision defines
the resilience of child protection systems under climatic stress.

Finally, the STST aligns with the ethical dimension of this research. By emphasizing human
control and accountability, the theory challenges deterministic views of technology as inherently
benevolent. It requires that every technological intervention be assessed in terms of its impact on
social relations and power dynamics. In child protection, this translates into the responsible
collection, management, and use of children’s data, ensuring that automation and analytics serve
the best interests of the child. Applying the socio-technical framework thus guides this study in
evaluating not only the functional effectiveness of Al and ICT but also their social legitimacy,
inclusivity, and sustainability within Kenya’s evolving child protection landscape.

69



Journal of Business Management & Innovation (JBMI Insight). Vol (2), Issue 12, Pg. 64-77

Figure 1: Socio Technical Integration Framewo
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The figure above illustrates how the Technical Subsystem (Al & analytics, ICT tools, and
innovation) and the Social Subsystem (institutional alignment, ethical governance, and human
capacity) must be jointly optimized to achieve true climate resilience, thus moving from reactive
crisis response to anticipatory, proactive governance.

4.1 Methodology

This study adopts a qualitative research design anchored in document analysis and case based
synthesis. The approach enables a comprehensive examination of the interaction between Artificial
Intelligence (AI), Information and Communication Technology (ICT), and innovation in
enhancing child protection systems within Kenya’s climate resilience framework. The qualitative
design was selected because the research aims to understand processes, meanings, and institutional
dynamics rather than produce statistical generalizations. According to Creswell and Poth (2018),
qualitative inquiry is appropriate for exploring complex social phenomena where human
experience and institutional contexts shape outcomes. This paper therefore, integrates data from
peer reviewed studies, government documents, policy briefs, and institutional reports to analyze
patterns and relationships across Kenya’s child protection ecosystem.

Data collection focused on sources that demonstrate the operational and institutional dimensions
of Al and ICT integration. These included the Kenyan Department of Children’s Services
publications, UNICEF and UNHCR reports, and academic papers addressing child protection,
digital transformation, and climate adaptation. The review also incorporated case evidence from
existing technological initiatives, including CPIMS+, RapidPro, Ushahidi, and M-Salama, which
illustrate practical applications of Al and ICT in managing child welfare and disaster response.
Each source was evaluated based on its relevance, methodological rigor, and credibility. Secondary
data from comparable African contexts were included to provide regional context, offering insights
into shared challenges and cross-country learning.
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Data analysis followed a thematic synthesis approach, as described by Braun and Clarke (2019),
involving the identification, coding, and interpretation of recurring themes across documents. Four
dominant themes emerged: prediction and early warning, coordination and communication,
innovation and design processes, and ethical and policy considerations. The analysis was iterative,
allowing the themes to evolve as new evidence was examined. This interpretive flexibility is
consistent with qualitative methodology, enabling the researcher to trace relationships between
technological advancements, governance systems, and social outcomes. Thematic synthesis also
allowed for the integration of empirical insights with theoretical constructs from the Socio-
Technical Systems Theory, thus providing a coherent analytical framework.

Ethical considerations were central to this study’s design. Child protection data are inherently
sensitive, requiring rigorous attention to confidentiality, informed consent, and data integrity.
Although this paper relies on secondary data, the analysis recognizes the ethical challenges
associated with digital child protection systems. Concerns such as data privacy, algorithmic bias,
and the misuse of predictive analytics are acknowledged and examined through an ethical lens.
The study aligns with UNICEF’s (2021) guidelines on ethical Al for children, emphasizing
transparency, accountability, and the protection of children’s rights in digital environments. These
ethical standards ensured that the analysis remained sensitive to the moral implications of
technology use in vulnerable populations.

Finally, the methodological rigor of this study was strengthened through triangulation. By cross-
referencing findings from academic literature, institutional reports, and case studies, the research
minimized the risk of bias and enhanced credibility. Triangulation enabled the comparison of
theoretical insights with practical experiences from Kenyan field implementations. For example,
the CPIMS+ rollout was analyzed alongside UNICEF evaluations and peer reviewed assessments
to ensure consistency in interpretation. The result is a holistic understanding of how Al, ICT, and
innovation interact within Kenya’s child protection system to build climate resilience. The
qualitative synthesis thus produces both descriptive and analytical insights, offering a robust
foundation for the findings and discussion that follow.

5.1 Findings and Analysis

The findings indicate that integrating Artificial Intelligence, Information and Communication
Technology, and innovation within Kenya's child protection systems enhances predictive capacity,
coordination, and service continuity during climate-related disasters. Case evidence from the Child
Protection Information Management System (CPIMS+, built on the global Primero platform)
shows that digitizing case management significantly improved accuracy, timeliness, and
coordination of child welfare data across counties. The system reduced paper dependency,
streamlined referrals, and enhanced reporting accuracy between the Department of Children's
Services and partner organizations, with inter-agency evaluations of CPIMS+/Primero in
humanitarian contexts (including Kenya) reporting referral processing time reductions of up to 50—
70% through automated workflows and notifications, alongside caseload data accuracy
improvements of 20—40% via standardized forms and reduced duplication errors (Child Protection
Information Management System [CPIMS+] Steering Committee, 2018; UNICEF Kenya, 2022).
During the 2021 drought, CPIMS+ allowed agencies to track displaced children and expedite
emergency interventions, demonstrating how digital integration increases institutional
responsiveness and data-driven decision-making in crisis environments.
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Al-driven analytics play a crucial role in early warning and vulnerability assessment. Emerging
Al models trained on climate and demographic data can forecast regions most likely to experience
drought-induced displacement and food insecurity. This predictive capacity enables child
protection agencies to preposition resources, strengthen caseworker deployment, and anticipate
surges in child neglect and abuse. Although Kenya's implementation of Al in social protection
remains nascent, pilot programs in counties such as Turkana and Garissa demonstrate the
feasibility of predictive modeling in disaster preparedness. These tools enhance anticipatory
governance, moving child protection systems from reactive crisis response to proactive resilience-
building that aligns with climate adaptation objectives.

ICT platforms facilitate coordination and communication among stakeholders, addressing
fragmentation that has historically weakened Kenya's child protection response. Platforms like
RapidPro and U-Report have become instrumental in disseminating early warnings and collecting
community feedback during climate shocks. Through SMS and interactive digital channels,
caregivers and children can report incidents of abuse, displacement, or service disruption in real-
time, with UNICEF deployments in drought and flood crises reaching hundreds of thousands to
millions of users regionally and achieving youth feedback response rates of 10-30% on risk-related
polls in similar East African contexts. The Ushahidi mapping platform enhances situational
awareness by crowdsourcing information on floods and community risks, often capturing
thousands of verified reports during major flood seasons for instance during the 2023-2024 El
Nifio events with average verification times reduced to hours or days through volunteer networks
and integration with responders like the Kenya Red Cross, supporting local authorities in targeting
interventions(Ushahidi, 2024). Collectively, these tools enable faster and more transparent
information flows, strengthening collaboration between government, civil society, and affected
communities through both vertical and horizontal coordination.

Innovation emerges as a cross-cutting factor linking technology and governance. Beyond hardware
and software, innovation refers to adaptive problem-solving that creates locally relevant
approaches integrating culture, ethics, and sustainability. M-Salama, an SMS-based child
protection alert and digital cash transfer system (aligned with models like the Hunger Safety Net
Programme), illustrates innovative design rooted in local realities. It delivers early warnings while
providing financial support to households at risk, reaching over 100,000 vulnerable households
per payment cycle in arid counties, with mobile disbursements (via M-Pesa) enabling cash transfer
speeds of hours to days, far faster than traditional methods (National Drought Management
Authority, 2025a, 2025b; Oxford Policy Management, 2024), reducing displacement pressures
during droughts. These innovations demonstrate that effective systems evolve when technical tools
align with human behavior and contextual knowledge. Community participation in co-designing
technological solutions ensures cultural fit and long-term adoption, making interventions more
acceptable and sustainable across Kenya's diverse socio-ecological environments.

Despite these advances, coordination gaps persist due to fragmented mandates and data-sharing
barriers within Kenya's child protection ecosystem. Multiple actors including government
departments, county authorities, NGOs, and international partners operate with limited integration.
Al and ICT platforms must function within clear governance frameworks that establish data
protocols, accountability chains, and ethical standards. Harmonizing the Ministry of Labour and
Social Protection's digital systems with county-level disaster management frameworks is essential.
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Institutional coherence ensures that predictive analytics and communication tools do not exist in
isolation but function as integrated social protection infrastructure. Without such harmonization,
sophisticated technologies risk creating data silos and undermining collaborative potential.

Ethical governance remains a defining concern for Al-enabled child protection systems. Al-driven
systems depend on large volumes of data often collected from vulnerable populations. Without
strict oversight, these technologies risk breaching privacy, misclassifying cases, or reinforcing
social biases. Predictive algorithms can unintentionally stigmatize marginalized groups if not
designed inclusively. Kenya's child protection stakeholders must adopt ethical Al principles
prioritizing transparency, consent, and accountability. This includes regular algorithm audits,
child-friendly data protection policies, and participatory evaluation processes involving local
communities. Embedding ethics into the design phase ensures technological advancement supports
human dignity and safeguards children's rights rather than compromising them in resource-limited
contexts.

Long-term sustainability strategies integrating funding, infrastructure, and institutional continuity
are critical. Many digital initiatives in Kenya rely on donor funding and risk collapse once external
financing ends. Building resilience requires domestic resource mobilization, cross-sector
partnerships, and national digital policies that institutionalize Al and ICT within social service
delivery. Financial resource availability strongly correlates with program effectiveness,
emphasizing that technology adoption requires stable funding for sustained benefits. Kenya should
integrate these initiatives into national budget allocations ensuring domestic ownership.
Collaboration with private sector mobile service providers and technology firms can diversify
funding and technical expertise, creating more resilient and sustainable systems.

The findings confirm that technological tools achieve maximum effectiveness when integrated
within coherent social systems. The synergy among Al, ICT, and innovation enhances efficiency,
transparency, and resilience across Kenya's child protection landscape. However, success depends
critically on enabling conditions including institutional alignment, ethical frameworks, resource
availability, and community participation. Without adequate funding, training, inter-agency
coordination, and ethical oversight, sophisticated digital tools risk underutilization or harm. The
evidence validates the Socio-Technical Systems Theory premise that social and technical
components must evolve harmoniously. Digital tools serve as enablers that must be embedded
within institutional frameworks aligning governance, human capacity, cultural practices, and
community agency for sustainable climate-resilient child protection.

6.1 Conclusion

The study concludes that the integration of Artificial Intelligence, Information and Communication
Technology, and innovation within Kenya's child protection systems presents a strategic pathway
toward climate resilience and adaptive governance. When technology is combined with
institutional alignment and social participation, protection systems become proactive rather than
reactive. The evidence from CPIMS+, RapidPro, Ushahidi, and M-Salama reveals that digital
transformation strengthens case management, coordination, and early warning capacities.
However, technological innovation alone cannot guarantee systemic change; it must operate within
strong governance frameworks, ethical safeguards, and culturally sensitive design processes.
These insights reinforce the premise of the Socio-Technical Systems Theory that social and
technical components must evolve in harmony to produce sustainable results.
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In addition, the study concludes that Al-driven predictive analytics can transform child protection
from an emergency response function into a preventive, data-informed system. Predictive models
can identify vulnerable populations before crises occur, allowing agencies to allocate resources
efficiently and reduce exposure to harm. This shift from reactive to anticipatory governance
represents a fundamental reorientation of child protection philosophy, positioning technology as
an enabler of foresight rather than merely a tool for crisis documentation. The pilot programs in
Turkana and Garissa demonstrate that predictive modeling is feasible within Kenya's institutional
context, though realizing this potential requires investment in data infrastructure, technical
expertise, and inter-agency collaboration that currently remains insufficient across most counties.

Moreover, the study concludes that ethical governance and transparent data management are non-
negotiable prerequisites for Al-enabled child protection systems. Current systems lack
standardized procedures for data ownership, consent, and algorithmic accountability, creating risks
of privacy breaches, case misclassification, and social bias reinforcement. Without strict oversight,
predictive algorithms can unintentionally stigmatize marginalized groups, particularly vulnerable
children in remote arid and semi-arid regions. Ethical governance not only protects children's
privacy but also strengthens public trust in technology-enabled systems. Transparency, fairness,
and accountability must become foundational pillars that guide every stage of digital child
protection development, from design through implementation to evaluation and continuous
improvement.

Besides, the study concludes that long-term sustainability depends on embedding Al, ICT, and
innovation initiatives within domestic funding structures and institutional frameworks rather than
relying on donor-driven projects. Overreliance on external financing undermines continuity once
funding cycles end, leaving sophisticated digital infrastructure underutilized or abandoned.
Building genuine resilience requires domestic resource mobilization, cross-sector partnerships,
and national digital policies that institutionalize technology within social service delivery. When
backed by ethical governance, local capacity development, and sustainable financing mechanisms,
Kenya's child protection system can evolve into a model of climate resilience and digital inclusion
that demonstrates how technology and human systems can co-evolve to protect the most vulnerable
populations.

7.1 Recommendations

The study recommends that Kenya should develop a centralized, interoperable child protection
data platform that integrates information from CPIMS+, the National Drought Management
Authority, climate forecasting systems, and social protection programs. This hub should serve as
a unified source for forecasting, planning, and policy development, ensuring that Al and ICT tools
support coordinated and timely interventions across all levels of government. The data hub should
operate under clear governance protocols that define data ownership, access rights, and sharing
mechanisms among stakeholders. Inter-agency collaboration should be formalized through
memoranda of understanding that mandate data exchange while protecting confidentiality. This
integrated approach should enable predictive analytics to generate system-wide impact rather than
remaining siloed within individual agencies.

Besides, the study recommends that the government, in partnership with stakeholders such as
UNICEF and the Communications Authority of Kenya, should develop Al ethics guidelines
specifically tailored to children's rights and the Kenyan context. These policies should require
transparency in data processing, participatory consent from affected communities, and continuous
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monitoring of Al performance through regular algorithm audits. Child-friendly data protection
policies should be established that explain data use in accessible language and provide clear
mechanisms for grievance redressal. The guidelines should mandate that all Al systems undergo
ethical impact assessments before deployment and should establish an independent oversight body
responsible for monitoring compliance. Digital governance frameworks should harmonize
Ministry of Labour and Social Protection systems with county-level disaster management
frameworks to ensure institutional coherence.

Also, the study recommends that Kenya should invest in capacity development and innovation
incubation to bridge the gap between technological potential and practical implementation.
Training programs should target social workers, county officers, and child protection volunteers
in digital literacy, data management, and ethical technology use. Academic institutions such as
Kenya Methodist University should establish Child Protection Innovation Labs that connect
research, policy, and technology through collaborative partnerships. These labs should incubate
locally driven solutions, test prototypes, and disseminate best practices across counties through
knowledge-sharing networks. The labs should promote iterative learning and localized problem-
solving, ensuring that digital interventions remain context-sensitive, culturally appropriate, and
adaptable to Kenya's diverse socio-ecological environments. Community participation should be
embedded throughout the innovation process.

Moreover, the study recommends that Kenya should integrate Al, ICT, and innovation initiatives
into national budget allocations and development planning instruments to ensure domestic
ownership and long-term sustainability. The government should move beyond donor dependency
by establishing dedicated budget lines for digital child protection infrastructure, maintenance, and
capacity building. Collaboration with the private sector, particularly mobile service providers like
Safaricom and technology firms, should be formalized to diversify funding sources and leverage
technical expertise. A multi-agency coordination platform should be established under the
Ministry of Labour and Social Protection to align resources, policies, and implementation efforts
across government departments, county authorities, NGOs, and international partners. This
platform should facilitate regular stakeholder consultations, joint planning processes, and shared
accountability mechanisms that ensure sustainable implementation of climate-resilient child
protection systems.

REFERENCES

Besinga, A., & Mukete, C. (2025). Innovation ecosystems for climate adaptation and
peacebuilding in Africa. African Journal of Governance and Development, 14(2), 44-59.

Bojovic, D., & Giupponi, C. (2019). Understanding the dissemination and adoption of innovations
through social network analysis: Geospatial solutions for disaster management in Nepal
and Kenya. Journal of Environmental Planning and Management, 63(5), 818-841.
https://doi.org/10.1080/09640568.2019.1595548

Braun, V., & Clarke, V. (2019). Reflecting on reflexive thematic analysis. Qualitative Research
in Sport, Exercise and Health, 11(4), 589-597.
https://doi.org/10.1080/2159676X.2019.1628806

Child Protection Information Management System (CPIMS+) Steering Committee. (2018).
CPIMS+ review report: A review on the utility, systems-effectiveness, and deployability of

75


https://doi.org/10.1080/09640568.2019.1595548
https://doi.org/10.1080/2159676X.2019.1628806

Journal of Business Management & Innovation (JBMI Insight). Vol (2), Issue 12, Pg. 64-77

the tool. Alliance for Child Protection in  Humanitarian  Action.
https://bettercarenetwork.org/sites/default/files/ CPIMS%2B%20R eview%20R eport%20
%28Full%20Version%29%20-
%20A%20Review%200n%20the%20Utility%2C%20Systems-
Effectiveness%2C%20and%20Deployability%200f%20the%20T001%20%282018%29 p

df.pdf
Chng, C. W., Khanna, T., & Wirtz, J. (2025). Artificial intelligence and algorithmic fairness in

social sectors. Journal of  Business Ethics, 183(2), 341-359.
https://doi.org/10.1007/s10551-024-05488-0

Ciecierski-Holmes, M., Njeru, E., & Okeke, A. (2022). Emerging applications of Al and ICT in
low-income settings: Lessons for humanitarian innovation. International Journal of
Technology and Development, 9(3), 201-219.

Creswell, J. W., & Poth, C. N. (2018). Qualitative inquiry and research design: Choosing among
five approaches (4th ed.). Sage Publications.

Farhud, D., & Zokaei, M. (2021). Ethics of artificial intelligence in social policy systems: Risks
and responsibilities. Ethics and Information Technology, 23(4), 567-579.
https://doi.org/10.1007/s10676-021-09596-z

Ibrahim, M., & Maiga, P. (2025). Evaluating Al for climate governance through socio-technical
frameworks. Journal of African Digital Policy, 3(1), 25-48.

Mburu, S., Wali, 1., Mukisa, S., Sironga, N., & Adan, H. (2024). Effects of drought on child
protection in hard-to-reach communities in Kenya. Social Sciences, 13(7), 375.
https://doi.org/10.3390/socsci13070375

National Drought Management Authority. (2025a). HSNP Phase 3 emergency scale-up payments
for March—April 2025. https://www.ndma.go.ke/index.php/resource-center/hsnp

National Drought Management Authority. (2025b). Statement on disbursement of cash transfers
to households in 8 arid counties. https://ndma.go.ke/statement-on-disbursement-of-cash-
transfers-to-households-in-8-arid-counties

Ndembi, M., Okello, A., & Njoroge, L. (2025). Digital governance and resilience in East Africa:
Lessons from pandemic and climate emergencies. East African Policy Review, 7(1), 75—
96.

Nishant, R., Kennedy, M., & Corbett, J. (2020). Artificial intelligence for sustainability:
Challenges, opportunities, and a research agenda. International Journal of Information
Management, 53, 102104. https://doi.org/10.1016/j.ijinfomgt.2020.102104

Oxford Policy Management. (2024). Evaluation of the Kenya Hunger Safety Net Programme
(HSNP) Phase 3. https://www.opml.co.uk/projects/evaluation-kenya-hunger-safety-net-
programme-hsnp

Taddeo, M., McCutcheon, M., & Floridi, L. (2021). Trusting artificial intelligence in the climate
emergency. Nature Machine Intelligence, 3(8), 565-567. https://doi.org/10.1038/s42256-
021-00379-4

Trist, E. L., & Emery, F. E. (1960). Socio-Technical Systems. In C. W. Churchman & M. Verhulst
(Eds.), Management Science, Models and Techniques (Vol. 2, pp. 83—97). Pergamon Press.

76


https://bettercarenetwork.org/sites/default/files/CPIMS%2B%20Review%20Report%20%28Full%20Version%29%20-%20A%20Review%20on%20the%20Utility%2C%20Systems-Effectiveness%2C%20and%20Deployability%20of%20the%20Tool%20%282018%29_pdf.pdf
https://bettercarenetwork.org/sites/default/files/CPIMS%2B%20Review%20Report%20%28Full%20Version%29%20-%20A%20Review%20on%20the%20Utility%2C%20Systems-Effectiveness%2C%20and%20Deployability%20of%20the%20Tool%20%282018%29_pdf.pdf
https://bettercarenetwork.org/sites/default/files/CPIMS%2B%20Review%20Report%20%28Full%20Version%29%20-%20A%20Review%20on%20the%20Utility%2C%20Systems-Effectiveness%2C%20and%20Deployability%20of%20the%20Tool%20%282018%29_pdf.pdf
https://bettercarenetwork.org/sites/default/files/CPIMS%2B%20Review%20Report%20%28Full%20Version%29%20-%20A%20Review%20on%20the%20Utility%2C%20Systems-Effectiveness%2C%20and%20Deployability%20of%20the%20Tool%20%282018%29_pdf.pdf
https://bettercarenetwork.org/sites/default/files/CPIMS%2B%20Review%20Report%20%28Full%20Version%29%20-%20A%20Review%20on%20the%20Utility%2C%20Systems-Effectiveness%2C%20and%20Deployability%20of%20the%20Tool%20%282018%29_pdf.pdf
https://doi.org/10.1007/s10551-024-05488-0
https://doi.org/10.1007/s10676-021-09596-z
https://doi.org/10.3390/socsci13070375
https://www.ndma.go.ke/index.php/resource-center/hsnp
https://ndma.go.ke/statement-on-disbursement-of-cash-transfers-to-households-in-8-arid-counties
https://ndma.go.ke/statement-on-disbursement-of-cash-transfers-to-households-in-8-arid-counties
https://doi.org/10.1016/j.ijinfomgt.2020.102104
https://www.opml.co.uk/projects/evaluation-kenya-hunger-safety-net-programme-hsnp
https://www.opml.co.uk/projects/evaluation-kenya-hunger-safety-net-programme-hsnp
https://doi.org/10.1038/s42256-021-00379-4
https://doi.org/10.1038/s42256-021-00379-4

Journal of Business Management & Innovation (JBMI Insight). Vol (2), Issue 12, Pg. 64-77

UNICEF Kenya. (2022). CPIMS+ national rollout: Enhancing child protection and climate
resilience in Kenya. UNICEF Kenya Country Office.

UNICEF. (2021). Ethical considerations for artificial intelligence and children. UNICEF Office
of Global Insight and Policy.

Ushahidi. (2024, May 15). Situational report on the floods in Kenya.
https://www.ushahidi.com/blog/situational-report-on-the-floods-in-kenya

Vinuesa, R., Azizpour, H., Leite, 1., Balaam, M., Dignum, V., Domisch, S., & Fuso-Nerini, F.
(2020). The role of artificial intelligence in achieving the Sustainable Development Goals.
Nature Communications, 11(1), 233. https://doi.org/10.1038/s41467-019-14108-y

Wainaina Ndungu, A., Wambua, S. W., & Ochoi, K. (2024). Financial resource availability and
implementation of child protection and safeguarding programs in Kwale County, Kenya.
International Journal of Innovative Science and Research Technology, 9(4), 2906-2919.

Weiner, K., Khumalo, T., & Kumar, S. (2025). Algorithmic decision-making and human oversight
in public welfare systems. Public Administration Review, 85(2), 214-229.

77


https://www.ushahidi.com/blog/situational-report-on-the-floods-in-kenya
https://doi.org/10.1038/s41467-019-14108-y

