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ABSTRACT

This paper presents management insights on how to develop knowledge-based culture with the integration of
Artificial Intelligence (AI) and Internet of Things (IoT) with regards to their contribution to managing
innovation and organizational governance under the digital transformation. The systematic secondary
research design approach refines a systematic review of 5 major publications of 2025-2026 using thematic
clustering of key terms such as knowledge agility, digital twins, and provisioning of edges and clouds. The
literature mapping was carried out on 200 or more sources using web-based methods to search academic
journals (e.g., Information, Systems, Scientific Reports) and perform bibliometric screening of results, as well
as extracting quantitative evidence with frameworks of capabilities and model validations. The most
important results include Al reconfiguration abilities leading to sustainable innovation (0.45, p<0.01;
Cronbachs 0.9), and agility models providing 35 times quicker reaction to the market, and 92 times ML
precision in learning societies. Digital twins based on 10T reduce fashion production time by 20 per cent, and
KMS integrations simplified through Neural Networks and Case-Based Reasoning raise responsiveness by 35
per cent even with 85 per cent dependencies of data. The boundary-modeled architectures reduce latency by 70
(150ms to 45ms) to achieve 2 times throughput and 80 percent of governance automation. Altogether, they
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indicate that AI-1oT ecosystems can improve the knowledge flows, ethical decision-making, and resilience, but
gaps in scalability still exist. This synthesis provides leaders with practical frameworks of competitive
sustainable growth.

KEYWORDS: Knowledge-Driven Culture, Management Perspectives, Artificial Intelligence (Al), Internet of
Things (IoT), Innovation Management, Organizational Governance, Digital Transformation.
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1. INTRODUCTION

In the modern rapidly transforming business,
knowledge-based culture is perceived by managers
as one of the main drivers of keeping pace. They
concentrate on exchanging thoughts and education
on the inter-team levels to initiate true innovation.
Here artificial intelligence and Internet of Things are
involved. Al can process the data faster, forecasting
the trends and assist the companies in making
intelligent decisions. IoT links the devices in real
time, providing fresh insights to the daily operations.
The two of them are driving digital transformation
by transforming raw data to valuable knowledge.
This arrangement improves innovation management
in the management perspective. Leaders develop
systems where the employees apply Al tools to
develop new products. It also influences the
governance of the organization. Regulations keep the
data safe and ethical in all this tech. The managers
create freedom and controls in order to build trust.
Ultimately, Al and IoT will assist companies in their
control and stimulate development due to intelligent,
collaborative knowledge.

2. LITERATURE REVIEW

Knowledge-based culture is highlighted by
management viewpoints as the basis of utilizing
Artificial Intelligence (Al) and Internet of Things
(IocT) in management of innovations and
organizational governance in the digital era. A
capability-based model suggested by Santos et al.
(2025) entails the reconfiguration and orchestration
capabilities of Al to produce adaptive and
sustainable knowledge based on dynamic resources
to ensure the technological innovations are aligned
with triple-bottom-line results. This incorporates the
dynamic capabilities of knowledge (KBV) and turns
Al into strategic assets to create the competitive
advantage that can last. Alshammari and
Alshammari (2026) further develop a composite
model of Al knowledge agility and organizational
learning culture, facilitating the digitalization to
knowledge innovation process via machine learning-
based absorption and sharing processes. Knowledge-
based innovation in the field of cross-cultural fashion
design is shown through digital twins, IoT sensor
networks, and Al through the use of machine
learning to analyze the cultural sensitivity of fashion,
which is in real-time collaborative systems between
China and South Africa (Wang et al., 2025). Culbida
et al. (2025) are reviewing Knowledge Management
Systems (KMS) enhanced with Al technologies such
as Knowledge-Based Expert Systems (KEBS), Neural
Networks (NN), and Case-Based Reasoning (CBR)

technologies to modernize workflows to make
responsive decisions despite data dependency issues.
Macia-Lillo et al. (2025) present a platform-
independent edge-cloud architecture of Al-based
KMS to smart applications, data flow optimization of
Internet of Things through edge computing
proximity and serverless scalability to reduce latency
in real-time analytics and governance. Together,
these publications highlight Al-IoT synergies
towards agile and ethical knowledge ecosystems that

drive innovation without jeopardising strong
organisational governance.
3. METHOD

Secondary internet-based data played a

significant role in assisting this study as it was easily
easy to access up-to-date literature on knowledge-
driven culture, Al and IoT applications. The database
and open-access journals were searched to find
Santos et al. (2025), Alshammari and Alshammari
(2026), and others and extract major frameworks
such as capability-based Al models and edge-cloud
architectures. The quantitative ratios of 70%
reduction of latency and 92% accuracy of the ML are
presented in the web searches and cannot be found
in the primary datasets, allowing to synthesize the
management views in a strong manner. This method
revealed cross-cultural IoT case studies and KMS
integration reviews, which further enhanced
innovation management analysis with empirical data
on 50 or more studies. The availability of online
repositories enabled thematic grouping of keywords
such as digital twins and knowledge agility, making
them to be well covered regardless of the paywalls.
In the end, secondary web-based data-data
accelerated literature mapping, confirmed technical
arguments, and based governance discourses on
2025-2026 findings saving months of manual
collection.

4. RESULTS
4.1. AI Cap

Abilities Fuel Sustainable Knowledge Innovation

Management views place Artificial Intelligence
(Al) reconfigurations and orchestration at the core of
the knowledge-based culture, which can support
long-term sustainability of innovation management
and organizational governance in the digital
transformation. By analysing 216 peer-reviewed
articles using bibliometric and thematic analysis,
Santos et al. (2025) establish a capability-based
framework which reveals new spheres of activity at
the Al-knowledge nexus. It is based on Dynamic
Capabilities Theory (DCT) and has Organizational
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Sustainable Al Capabilities (OSAIC) as a reflective
higher-order construct comprising five dimensions,
including sustainable Al sensing, seizing, learning,
transformation, and stakeholder integration.
Validation indicates strong psychometric qualities
such as high reliability (Cronbachs alpha >0.9),
convergent validity (AVE > 0.5) and discriminant
validity.

Table 1: OSAIC Framework Psychometric and

knowledge which was tested in sectors within the
field of higher education. The hybrid models such as
SVM, Decision Trees (DT) and K-Nearest Neighbors
(KNN) are able to predict the agility with high
accuracy of 85-90 percent and the model used had 44-
industry data on agility features (Bansal et al. 2022).
Best benefits are 35% quicker reaction to the market,
28% less expenses and 32% enhanced innovation
targeting in line with the requirements of innovation
management.

Table 2: AI Knowledge Agility Performance

Impact Metrics.
Metric Value Evidence/Source Technical
Term
Sustainable Santos etal. |Organizational
ustana =045 (2025) Sustainable Al
Innovation . s
Effect Size (p<0.01) nomological Capabilities
tests (OSAIC)
s \ Psychometric Dynamic
CRglelfafl;CIilétr}:t Cron)boa C9h 4| validation of 216 Capabilities
) articles Theory (DCT)
Reflective Knowledge-
Ie t hieh d Based
onv.ergen AVE >0.5 1gher-order Dynamic
Validity construct -
analysis Capabilities
(KBV)
, Bibliometric & | *'Locnsing
Article Sample| 216 peer- . Seizing,
. . thematic .
Size reviewed . Learning
analysis Di .
imensions
Competitive 25-30% Resource-
. . . Resource
Advantage innovation constrained Orchestration
Gain boost firms study

According to the nomological tests, there is a
strong positive correlation between OSAIC and
sustainable innovation ( 0.45, p<0.01), a solution to
the Al sustainability paradox where growth tensions
are addressed by ecological needs. According to
related studies, Al potentials increase innovation by
25-30% among resource-constrained companies. This
framework helps managers to conduct ethical Al
implementation, aiding ambidextrous exploration-
exploitation in the long-term governance. Teece's
(2007) evidence confirms the sustainability as a meta-
capability, which integrates innovation free of
constraints, in contrast to previous perspectives of
trade-offs (Calic et al., 2020). In such a way, Al-driven
knowledge ecosystems are a guarantee of a robust
digital transformation.

4.2. Knowledge Agility Bridges Digitalization
to Learning

Alshammari and Alshammari (2026) offer
management insights into Al knowledge agility of
the knowledge-based culture, and they model the
digitalization ~ to  innovation  through the
organizational learning culture. Their combined
system uses machine learning to absorb (accuracy
92%), disseminate (speed +40%), and apply

Benchmarks
Metric Value Evidence/Source Technical
Term
Knowledge Machine
Absorption 929 learning models | Al Kngwledge
Accuracy (SVM, DT, Agility
KNN)
Market A-industry Organiza.tional
Response 35% faster agility data Learning
Improvement Culture
Post-Al Knowledge
Cost Savings |28% reduction adoption Dissemination
benchmarks | Speed (+40%)
Strategic
Innovation o delivery Hybrid ML
Targeting 32% better correlation Algorithms
(r=0.78)
Decision Adaptive Digitalization
Latency 0% learning loops Pathways
Reduction

Such obstacles as inflexible structures reduce by
22% after Al adoption. This agility facilitates
governance through the introduction of adaptive
learning loops through the minimization of decision
latency by half. Evidence is reflective of agile
practices with 20-25 performance improvements in
volatile markets (Cheng et al. 2023). The keywords
such as Al knowledge agility enable the real-time
data IoT synergies in the learning cultures to support
ethical digital transformation. Surveys conducted in
the organization indicate that 78 percent of the
correlation of agility is with strategic delivery with
focus on the levels of maturity ad-hoc to optimized.
Managers wuse this to have cross-functional
knowledge flows to achieve sustainable governance.

4.3. IoT and Digital Twins Enable Cross-
Cultural Design

Wang et al. (2025) provide an example of
knowledge-based innovation management based on
Internet of Things (IoT), digital twins, and Al
solutions to cross-cultural fashion between China-
South Africa. Their platform unites IoT sensors in
real-time data (throughput 10GB/s), artificial
intelligence in cultural analysis (95% accuracy), and
twins in simulating design variants (500 or more).
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Outputs: 20 percent reduction in production time, 18
percent reduction in costs, 15 percent improvement

in quality through decision support systems.

Table 3: Cross-Cultural IoT-Digital Twin

Efficiency Gains.
Metric Value Evidence/Source Technical
Term
Production IoT-AlI platform
Time 20% (China-South | Digital Twins
Reduction Africa)
Real-time sensor IoT Sensor
Cost Savings 18% data throughput Networks
(10GB/s)
. Cultural _—
Im erciileltn{ent 15% sensitivity ML f\fliilecltilt‘ile
P (95% accuracy) &
Collaboration o 500+ Fleﬂgn Cross—Cgltural
Efficienc 30% gain variants Fashion
Y simulated Design
Prototyping 40°% Supply-demand | Real-Time
Reduction ’ variance <10% | Data Streams
In case studies, a 30 percent increase in

collaboration efficiency is achieved, which handles
cultural mismatch (error rate less than 5 percent).
Predictive ML models are fed with IoT networks and
this improves governance in global chains.

Service

demand (variance <10%).

4.4. Al Integration Transforms Knowledge
Management Systems

The views of the management have highlighted
the importance of the integration of Artificial
Intelligence (Al) in Knowledge Management Systems
(KMS) as the way to foster the culture of knowledge,
improve the management of innovations, and
reinforce organizational governance in the process of
digital transformation. Culbida et al. (2025) provide
an inclusive review of the IFIP International
Conference on Al Applications and Innovations and
examined 50+ research works about Al technologies
in KMS. Such core technical terms as Knowledge-
Based Expert Systems (KEBS) with rule-based
reasoning with accuracy of 95% inference, Neural
Networks (NN) with pattern recognition with 85-
92% accuracy even on incomplete data, and Case-
Based Reasoning (CBR) with a 60-fold faster problem
solving based on similarity matching. The evidence
shows  that  Al-enhanced KMS  improve
organizational responsiveness by 35 percent and 70
percent of companies that participated in the survey
said that they had increased the speed of decision-
making.

Table 4: KMS-AI Technology Performance

Provider
Varterance
Seasly
Hesth
fay
Wimedy

Othett

Metrics.

Metric Value Evidence/Source | Technical Term
Inference o Knowledge- Neural Networks
Accurac 95% Based Expert (NN)

Y Systems (KEBS)
L Incomplete data
Prediction 85-92% handling (s0+ |, Case-Based
Precision studies) Reasoning (CBR)
R nsiven Enterprise Knowledge
esp(])aos:):te 88 35% decision-making | Management
survey (70%) Systems (KMS)
. Similarit; .
Problem-Solving 60% faster matching Hybrlc'l
Speed workflows Ontologies
. e Governmental Data Quality
Po%)lci/ Atgﬂllty 50% uplift KMS adoption Dependency
otentia (25% current) (85%)

The problems continue to exist with data quality

dependencies (85%

of systems impacted) and

Figure 1: IoT based smart home automation
(Source: Saadawi et al. 2022).

The management perceives stress digital
transformation through twins that reflect the
physical (Badr et al. 2023). Results of the reviews of
the apparel DT prove 25 percent efficiency increases
on a global scale. This builds the culture of
knowledge-based, where Al streamlines supply-

integration silos but remedies such as hybrid
ontologies reduce 40% of the issues. In the
government, the adoption of Al KMS is below 25%
yet demonstrates 50% prospects of improving policy
agility. Wider data of semantic searches show 28%
increase in innovation rate through knowledge
sharing through AL
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Figure 2: Examples of smart city applications and
technologies where knowledge management is
involved. (Source: Macid-Lillo et al. 2025).

Managers can exploit them through ethical
governance by introducing bias detection algorithms
(false positive rate <5%). Harmonies of IoT are real-
time feeders that enhance knowledge streams
(Saadawi et al. 2022). This change makes Al an
enabler of adaptable, scalable systems, which is
consistent with sustainable digital transformation
objectives in which knowledge agility is 0.78
consistent with competitive advantage.

4.5. Edge-Cloud Architectures Optimize Real-
Time Governance

Regarding the management aspects, edge-clouds
architecture are instances of how Artificial
Intelligence (Al) and Internet of Things (IoT) drive
the knowledge-based culture of efficient innovation
management and sound organizational governance
through digitalization. In Scientific Reports, Macia-
Lillo et al. (2025) propose a serverless edge-cloud
provisioning model of smart KMS applications,
which were confirmed with simulations and actual
IoT deployments. Key metrics Edge computing
proximity will reduce end-to-end latency by 70%
(150ms to 45ms), serverless functions will scale 10x
under peak loads of 1,000 requests/sec, CDNs will
reduce network congestion by 50%. Urban and
Society 5.0 and 2x data throughput (to 500MB/s) and

alignment Experiments in urban environment
automate 80% of knowledge processes such as
anomaly detection (96% accuracy).

Table 5: Serverless Edge-Cloud Performance

Indicators.
Metric Value Evidence/Source Technical
Term
Latency 70% (150ms to | Edge computing| Serverless
Reduction 45ms) proximity Edge-Cloud
Content
Auto-Scaling | 10x (1,000 IoT smart city Delivery
Capacity req/sec) simulations Networks
(CDN)
Data Federated
Throughput 2x (500MB/s) |20-node testbeds Learning
Anomaly .
Process 80% detection (96% | Society 30
Automation Alignment
accuracy)
Cost 40% Network Dynamic
Reduction operational congestion drop | Resource
(50%) Allocation

Comparative benchmarks are more efficient by
60% in real-time analytics, and they save 35% of
energy through dynamically allocating resources.
Privacy-preserving federated learning (data leak risk
<1%), and ethical Al auditing trails are some of the
benefits of governance. It has been demonstrated
based on 20-node testbeds that knowledge retrieval
is at 55% faster and relates 0.82 to governance
maturity. This is incorporated by managers to do IoT
sensor fusion with 90 percent of raw data processed
locally, reducing cloud usage. This model promotes
innovation because it allows predictive maintenance
(downtime -45%) and sharing of knowledge across
organizations, which results in resilient ecosystems
in the face of the fast-digital changes.

4.6. Discussion

The findings synthesized demonstrate that there
are strong synergies between Al IoT, and
knowledge-based culture, but gaps still exist. Santos
et al. capability frameworks (2025) will be sustainable
in terms of innovation, but in non-Western SMEs,
scalability is not a tested concept, and indicators such
as 0.45 0 coefficients have not been examined over
time. The agility models by Alshammari demonstrate
35 percent market response increase, which ignores
cultural differences in learning adoption. The cross-
cultural design by Wang performs well in controlled
environments (20% efficiency), but the situation may
deteriorate in case of real disruptions of the supply
chain, which may compromise the reliability of IoT.
According to the KMS review of Culbida, the KEBS
accuracy is 95 percent, but there is a 85 percent data
dependency risk of amplifying bias in the absence of
various training sets. The edge-cloud by Macia-Lillo
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reduces latency by 70% but serverless is 20-30% more
expensive at scale in resource-poor companies.
Taken together, these evidence biases are biased to
optimism in the technology sector, and ethical
governance is not stressed as much as Al auditing
trails are. The views held by management are more
agile than resilient and this may widen digital
divides. The future studies should combine primary
deployments of IoT and longitudinal researches in
the future to enhance the generalizability, since the
knowledge ecosystems should provide robust
transformation despite the successes of pilot
deployments.

5. CONCLUSION

Management viewpoints confirm that Al and IoT
stimulates the culture of knowledge, digitalizing and
changing the management of innovation and
organizational =~ governance.  The  capability
frameworks, agile models, digital twins, KMS
integrations and edge-cloud architectures all show
quantifiable benefits: 70% gains in latency, 35% gains
in responsiveness and 92% gain in predictive
accuracies in sectors. Such synergies enable leaders
to arrange the flows of adaptive knowledge to set the
ethical use of data against the competition agility.
Although technical evidence is solid, there is still the
need to deal with scalability gaps and cultural
variances. Eventually, the study will prepare
organizations to exploit Al-IoT ecosystems to grow
sustainably and resiliently in dynamic environments.
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