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ABSTRACT

This paper presents a documentary and comparative case analysis of the implications of Al-enabled
enterprise applications for Nalut University, a small, geographically dispersed public university in
the Nafusa Mountains region of western Libya. Drawing on Gartner’s Predicts 2026: AI’s Impact
on Enterprise Applications and a rigorous analysis of five official Arabic institutional documents of
Nalut University (the Second Strategic Plan 2025-2030, the Executive Plan 2025-2026, the 2020
Leadership Selection Guide, the 2019 Administrative Procedures Manual, and the current
organisational structure chart), and the systematic assessment of nine formal cooperation agreements
signed by the university between 2019 and 2023, the study investigates how intelligent applications,
agentic Al, and composable architectures may extend institutional capacity while transforming the
roles of academic, administrative, technical, and support staff. Deep comparative case studies are
drawn from universities across the Arab world (University of Benghazi and Sebha University in
Libya; Houari Boumediene University of Science and Technology in Algeria; selected Tunisian and
Moroccan initiatives), the Gulf (leading universities in the United Arab Emirates and Saudi Arabia),
Sub-Saharan Africa (University of Calabar in Nigeria; Bindura University of Science Education in
Zimbabwe; selected South African institutions), Asia (Singapore’s higher-education Al ecosystem),
and broader global practice. Both successful implementations and analytically examined failure
cases are included so that Nalut University can adopt proven practices and systematically avoid
documented pitfalls. The historical partnership analysis reveals a consistent pattern of general,
largely non-binding academic memoranda of understanding focused on staff exchange, joint
research and traditional scholarly activities, with almost no provisions addressing digital
transformation, artificial intelligence or enterprise-system modernization. Findings indicate that
Nalut University possesses explicit strategic intent under Strategic Goal 7 but operates from a largely
paper-based administrative baseline characterised by multi-step hierarchical procedures, limited
inter-campus connectivity, shortages of specialised academic expertise, and dependence on state
budgets. A five-layer Al Transformation Framework tailored to resource-constrained, multi-campus
universities is proposed, together with three future scenarios (Limited Adoption, Augmented
University, and Fully Enabled Digital University). Based on the documentary evidence and
comparative cases examined, augmentation of existing staff roles rather than large-scale replacement
appears to be the most plausible near- to medium-term trajectory under disciplined implementation,
provided that data foundations, continuous staff capability-building, ethical governance, outcome-
based implementation, and a deliberate redesign of future partnership instruments are prioritised.
Detailed practical recommendations, limitations, and a forward research agenda are presented. The
study contributes to the still underdeveloped literature on Al in small universities of the Global South
and offers transferable lessons for similar institutions across the Arab region and beyond.

Keywords: Artificial intelligence; enterprise applications; workforce transformation; digital
transformation; resource-constrained universities; failure analysis.
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1. Introduction

The rapid maturation of artificial intelligence is reshaping enterprise applications across every
sector, including higher education. Gartner’s Predicts 2026 report forecasts that intelligent
applications embedding connected data, autonomous orchestration, embedded insights, fluid
knowledge, adaptive experiences, and composable architectures will fundamentally alter how
organisations select, deploy, and govern software [1]. Key strategic planning assumptions to
2030 include limited replacement of commercial-off-the-shelf functionality by custom Al
agents (no more than 30 percent), modest value realisation rates (approximately 35 percent of
organisations leveraging agentic Al), the critical importance of Al-ready data quality, the rise
of worker-created tools to manage noise from fluid knowledge, and the shift toward outcome-
based application selection [1]. Workforce implications are framed primarily as augmentation
rather than wholesale replacement: automation of high-volume, low-judgement tasks;
enhancement of professional decision-making; role transformation; and the emergence of new
roles in Al governance, data stewardship, and human—AlI team supervision. In this paper, Al-
enabled enterprise applications refer to institutional software systems (including ERP, student
information systems, human-resource and financial platforms, workflow automation tools, and
intelligent service interfaces) that embed artificial intelligence capabilities such as process
automation, predictive analytics, natural-language interaction, and agentic orchestration. This
focus is distinct from the general use of generative Al tools (for example ChatGPT) by
individual staff or students for teaching or research support, although the two domains interact.

Yet the dominant discourse on Al in higher education remains heavily skewed toward large,
well-resourced research universities in high-income countries. Small public universities
operating in geographically isolated, resource-constrained settings of the Global South confront
a markedly different reality. They typically face chronic shortages of specialised academic
expertise, fragmented or unreliable digital infrastructure, multi-campus dispersion across
difficult terrain, largely paper-based administrative processes, limited inter-campus
connectivity, and tight fiscal dependence on central government budgets.

These structural constraints shape both the opportunities and the risks associated with Al
adoption in ways that generic global narratives rarely capture. Nalut University in western Libya
constitutes a particularly illuminating case. Serving approximately 2,300 students with 283 full-
time faculty and 425 administrative staff distributed across faculties located in Nalut, Jadu,
Kabaw, and Ghadames, the institution operates under classical hierarchical governance while
explicitly prioritising digital transformation and artificial intelligence in its Second Strategic
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Plan 2025-2030, where Strategic Goal 7 is devoted to these themes [2]. The companion
Executive Plan 2025-2026 translates this ambition into concrete activities covering ERP-style
systems, digital repositories, chatbots, Al training programmes, and the proposed establishment
of Al-related centres [3]. At the same time, the university’s internal administrative manuals
from 2019 and leadership selection criteria from 2020 document a still largely paper-
based, multi-step hierarchical operating model [18,19]. Between 2019 and 2023 the university
also signed nine formal cooperation agreements with international and national partners; these
instruments provide an important historical window onto Nalut’s partnership practices and their
current readiness to support digital and Al transformation [31-39].

This paper therefore addresses the fundamental research question: What will Al-enabled
enterprise applications mean for the future of Nalut University, what will they mean for its
academic and administrative staff, and how should Nalut University prepare for this
transformation? To answer this question rigorously, the study integrates four strands of
evidence: (a) Gartner’s 2026 technological forecasts; (b) a complete translation and thematic
analysis of five official Arabic institutional documents of Nalut University; (c) comparative
case studies drawn from universities across the Arab world, the Gulf, Sub-Saharan Africa, Asia,
and broader global practice, encompassing both successful implementations and analytically
examined failure cases; and (d) a systematic assessment of nine formal cooperation agreements
signed by the university between 2019 and 2023. The resulting analysis yields a context-
sensitive Al Transformation Framework, three plausible future scenarios, and a set of practical
recommendations tailored to Nalut’s specific conditions and informed by both international
experience and the university’s own partnership history.

This study makes four main contributions. First, it provides one of the few detailed analyses of
Al-enabled enterprise applications in a small, multi-campus, resource-constrained public
university in the Arab region, grounded in the institution’s own strategic, administrative and
partnership documents. Second, it systematically assesses nine formal cooperation agreements
signed by Nalut University between 2019 and 2023 and shows that these instruments currently
offer almost no scaffolding for digital or Al transformation. Third, it proposes a five-layer Al
Transformation Framework specifically designed for geographically dispersed universities
operating under severe resource and connectivity constraints. Fourth, it develops three plausible
future scenarios (2026-2035) and translates the analysis into concrete, sequenced
recommendations for institutional leaders.

2. Materials and Methods

An exploratory qualitative single-case design was adopted, supplemented by structured multi-
case comparative analysis and documentary analysis of institutional partnerships. The primary
case is Nalut University. Primary data sources consist of the full text of Gartner’s Predicts 2026:
AT’s Impact on Enterprise Applications [1]; five official Arabic institutional documents of Nalut
University: the Second Strategic Plan 2025-2030 [2], the Executive Plan 2025-2026 [3], the
Guide for the Selection and Assignment of Administrative and Academic Leaders (2020) [18],
the Administrative Procedures Manual (2019) [19], and the current organisational structure
chart [20]; and nine formal Memoranda of Understanding or cooperation agreements signed by
Nalut University between 2019 and 2023 [31-39]. All Arabic documents were professionally
translated into English and subjected to iterative close reading and thematic coding.
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Coding categories were derived deductively from Gartner constructs (intelligent applications,
agentic Al, Al-ready data, workforce transformation, governance, outcome-based selection)
and inductively from the institutional texts (strategic goals, SWOT elements, procedural
descriptions, staffing data, organisational structure, digital initiatives) and from the partnership
agreements (scope of cooperation, binding character, presence or absence of digital/Al
provisions, implementation mechanisms, and monitoring arrangements). Comparative cases
were selected according to explicit criteria: public or semi-public status, documented resource
or infrastructural constraints or rapid digital ambition, and availability of credible secondary
evidence. The selected cases comprise Sebha University and the University of Benghazi
(Libya), Houari Boumediene University of Science and Technology — USTHB (Algeria),
selected Tunisian and Moroccan initiatives, leading universities in the United Arab Emirates
and Saudi Arabia, selected South African institutions, Singapore’s higher-education Al
ecosystem, the University of Calabar (Nigeria), Bindura University of Science Education
(Zimbabwe), and documented global under-performance cases. Secondary sources include
peer-reviewed articles, institutional and national strategy reports, UNESCO analyses, and
official announcements [8—17,21-30].

No primary interviews or live system audits were conducted; the study therefore represents an
institutional-document-based and secondary-comparative analysis. Trustworthiness was
enhanced through triangulation across multiple institutional documents and partnership
instruments, transparent translation protocols, explicit linkage of every major claim to source
evidence, and systematic comparison with peer institutions facing similar structural conditions.
Limitations arising from the absence of primary interview data and from the incomplete text of
some partnership agreements are acknowledged in the final section.

3. Results

3.1 Institutional Profile of Nalut University

Nalut University operates under a classical hierarchical structure. At the apex stands the
University Council, followed by the President, the Vice-President for Academic Affairs, and
the Vice-President for Administrative and Financial Affairs. Specialised centres include the
Research and Consultancy Centre, the Innovation and Entrepreneurship Centre, the Information
and Documentation Centre, the Languages Centre, and the Training Centre. Nine faculties are
distributed across four geographic locations; Nalut, Jadu, Kabaw, and Ghadames; reflecting the
university’s regional service mission in the Nafusa Mountains [20]. Quantitative indicators
synthesised from the Strategic Plan indicate approximately 2,299 students, 283 full-time faculty
(the majority holding Master’s degrees), and 425 administrative staff [2]. The 2025-2030
Strategic Plan articulates nine strategic goals. Goal 7 is explicitly devoted to digital
transformation and artificial intelligence. It encompasses the establishment of Al-related
departments or centres, the updating of curricula to incorporate Al competencies, the expansion
of electronic administration, the adoption of integrated enterprise systems (including ERP-style
platforms), the creation of digital repositories and open-access portals, the deployment of
chatbots for student and staff services, and the strengthening of international cooperation in
digital and Al domains [2].

The companion Executive Plan 2025-2026 translates these ambitions into time-bound
activities, responsible units, and implementation matrices covering the period from late 2025
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through 2026 [3]. The SWOT analysis embedded in the Strategic Plan identifies, among other
factors, shortages of specialised academic staff, inadequate laboratory and building
infrastructure, the absence of a reliable inter-faculty internet network, weak research support
mechanisms, and relatively rigid administrative procedures as internal weaknesses. External
threats include dependence on state budgets, geographic isolation, and competition for scarce
talent [2]. These structural features define the opportunity space within which Al-enabled
enterprise applications must be assessed.

3.2 Administrative and Leadership Baseline

The 2019 Administrative Procedures Manual provides granular evidence of the university’s
pre-digital operating model. Processes for incoming and outgoing mail rely on physical serial
numbering, coded file systems assigned to each administrative unit, and paper archiving.
Attendance control depends on physical signature registers that are opened at the start of the
working day and closed with a red pen after a fixed interval; late arrivals and absences trigger
formal written warnings and, in repeated cases, salary deductions. Leave requests (annual, sick,
marriage, Hajj, iddah, unpaid), recruitment, promotion, internal and external transfer,
secondment, resignation, retirement, and disciplinary procedures all follow multi-step paper-
based routing through successive hierarchical levels [19]. This documentation constitutes strong
evidence of the baseline administrative environment that any Al-enabled enterprise application,
especially ERP and workflow-automation systems, would need to replace or overlay. The 2020
Leadership Selection Guide formalises criteria for academic and administrative leadership
posts. Academic leaders must be permanent faculty members with documented teaching
experience, thesis supervision, research output, conference participation, and quality-committee
service. Leadership competencies include influence, innovativeness, crisis management,
communication, teamwork, time management under pressure, problem-solving, independent
decision-making, strategic planning, and change management. Practical administrative
experience, training in management and leadership, knowledge of university regulations,
computer and internet literacy, integrity, and community contribution are also required [18].
The explicit inclusion of computer and internet literacy among selection criteria indicates early
institutional recognition of digital competence as a leadership requirement.

3.3  Systematic  Assessment of Nalut University’s Nine  Partnership
Agreements (2019-2023)

Nine formal cooperation instruments signed by Nalut University were systematically examined
(Table 1). They comprise partnerships with Ainul Hayat International University (Somalia,
2021), the International Union of Universities (2019), Guru Nanak Dev Engineering College
(India), International Astrolabe University (Turkey, 2021), University of Ghardaia (Algeria),
the Libyan Center for Future Studies (2023), University of Gabés (Tunisia), Jadara University
(Jordan), and the Nalut Health Services Administration [31-39].

Common strengths include presidential-level signature giving institutional weight; coverage of
core academic activities (joint research, staff and student mobility, postgraduate supervision,
publishing and, in some cases, curriculum development); presence of both international and
domestic partners; and, in the more detailed instruments (India, Tunisia, Jordan), relatively
clearer operational language.

Common and consequential weaknesses are structural. The great majority of agreements are
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general, non-binding and lack numerical targets, timelines, funding commitments or monitoring
mechanisms. Almost none contain any provision relating to digital transformation, e-learning
platforms, artificial intelligence, enterprise systems, data governance or staff digital upskilling.
Financial responsibility is frequently left undefined or placed on the sending institution. Several
instruments therefore risk remaining symbolic if not activated by annual action plans and
dedicated resources. The partnership portfolio demonstrates Nalut’s willingness to engage
internationally and nationally, yet simultaneously reveals a clear structural mismatch with the
digital and Al ambitions articulated in Strategic Goal 7 of the 2025-2030 Strategic Plan.

Table 1: Nine Cooperation Agreements Signed by Nalut University (2019-2023)

# | Partner Country/Type | Year | Key Character & Principal Limitation
. . . Staff exch & knowledge sharing; 1,
1 | Ainul Hayat Int. University Somalia 2021 . .e.xc ange nowlecge shating, genera
no digital clauses
5 International Union of | Turkey 2019 Historical/civilisational research focus; open-
Universities (network) ended, non-operational
. Joint h + student h ; licitl
3 | Guru Nanak Dev Eng. College | India — o r ess:arc stucenlt exchanges expletty
non-binding
4 Intc?rnati.onal Astrolabe Turkey 2001 Academic, scientific & business-technical,
University general
L . Scientifi tion + bility; Maghreb
5 | University of Ghardaia Algeria — clentitic  cooperation FOBHLy aghre
partner
6 Libyan Center for Future | Libya 2023 Academic & applied cooperation; domestic
Studies (national) partner
7 | University of Gabés Tunisia o P(.)stgraduate focus + labour-market curriculum
alignment
B ility + joint-venture fi k; non-
8 | Jadara University Jordan o .roa.d mobility + joint-venture framework; non
binding
9 Nalut' . H.ealth Services Libya (local) o Traini'ng,. field practice, public-health research;
Administration non-binding

3.4 Comparative Cases from Libya and the Maghreb

Sebha University, located in the remote southern desert region of Libya, shares with Nalut the
challenges of geographic isolation, multi-campus dispersion, and constrained infrastructure. In
recent years Sebha has launched a digital transformation programme that includes specialised
Al-related training for engineers of its Information Development Centre and progressive
implementation of an electronic personnel-affairs system [15,16]. These steps illustrate both the
feasibility of incremental digital progress under difficult conditions and the continued centrality
of human-capacity development.

The University of Benghazi, one of Libya’s largest institutions, has been the site of several
empirical studies on Al awareness and use. Research conducted in 2024-2025 found that while
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many students are familiar with generative Al tools such as ChatGPT, consistent educational
use remains limited. Participants recognised both benefits (engagement, assessment efficiency,
potential grade improvement of approximately 15 percent in Al-supported courses) and risks.
Critically, 90 percent of respondents identified internet instability as a primary barrier, and 60
percent reported insufficient Al-related training for faculty and students [12,13]. These findings
underscore that technological availability alone does not guarantee effective adoption;
infrastructure reliability and structured capacity-building are decisive.

Beyond Libya, Algerian higher education provides additional insight. Houari Boumediene
University of Science and Technology (USTHB) has pursued digital skills enhancement for
faculty through dedicated teaching-support units and has participated in regional discussions on
responsible Al. Algerian policy discourse emphasises that Al should empower rather than
replace teaching and research activities, and that clear guidance and continuous training are
essential [9,17]. Tunisian institutions have demonstrated high student engagement with Al
tools, including high-profile events in which large student cohorts rapidly prototype Al-
powered solutions, signalling strong latent capacity when organisational and infrastructural
conditions permit. Moroccan initiatives under national digital strategies have focused on
expanding ICT integration and Al literacy, particularly in efforts reaching beyond major urban
centres [17].

Across the broader MENA region, a multi-country analysis covering 259 institutions in 19
countries found that Al adoption remains in early stages for a substantial share of universities
(approximately 44 percent). Adaptive learning platforms and Al-enhanced research tools are
among the more frequently reported applications, yet financial constraints, infrastructure
deficits, and unclear policies constitute persistent barriers, especially in lower-income settings.
Significant positive correlations were observed between Al integration in administrative
functions and improvements in student support and institutional planning [8].

3.5 High-Performing Cases from the United Arab Emirates and Saudi Arabia
Universities in the United Arab Emirates have moved rapidly from national Al strategy to large-
scale institutional implementation. Several federal and emirate-level institutions have
embedded Al across student services, adaptive learning platforms, research analytics, and
administrative automation, supported by national Al strategies, substantial infrastructure
investment, and dedicated Al institutes or centres. Key success factors include strong top-level
political and institutional sponsorship, systematic faculty development programmes, clear data-
governance frameworks, and the coupling of Al initiatives with measurable service-quality and
learning-outcome indicators. These universities illustrate that when connectivity, funding, and
leadership alignment are present, Al can move beyond pilots to become part of routine academic
and administrative operations within a relatively short period [21,22].

In Saudi Arabia, Vision 2030 has driven significant investment in digital transformation and Al
across the higher-education sector. Leading universities have established Al research centres,
integrated intelligent systems into campus management, and launched large-scale upskilling
programmes for faculty and staff. Success has been associated with multi-year funding
commitments, partnerships with international technology providers under clear knowledge-
transfer arrangements, and the embedding of Al literacy into both curriculum and professional
development. Challenges remain in ensuring equitable access across all institutions and in
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maintaining focus on pedagogical value rather than technology acquisition alone [23,24]. For
Nalut, the Gulf cases demonstrate the catalytic effect of sustained leadership commitment and
the importance of treating Al as a multi-year institutional capability rather than a series of
isolated projects.

3.6 Cases from South Africa and Singapore

South African universities operate under resource pressure yet have produced notable Al and
digital-transformation initiatives. Several institutions have deployed Al-supported tutoring
systems, automated administrative workflows in student admissions and finance, and research-
analytics platforms. Success factors include the creation of dedicated educational-technology
or Al centres, strong collaboration between information-technology and academic units, and
careful attention to ethical guidelines in a context of high social inequality. Persistent constraints
include uneven connectivity, load-shedding (power interruptions), and the need for continuous
staff development [25,26]. These conditions share partial similarity with infrastructure
unreliability faced by Libyan universities.

Singapore represents a high-capacity Asian benchmark. National strategies have positioned Al
as a core economic and educational priority. Universities have integrated Al into curriculum
design, personalised learning pathways, intelligent campus operations, and research
management. Distinctive strengths include world-class digital infrastructure, a culture of
lifelong learning and rapid skills updating, close government—university—industry coordination,
and rigorous attention to Al ethics and governance frameworks. While Singapore’s resource
base far exceeds that of Nalut, its emphasis on human-capital development, outcome
measurement, and ethical guardrails offers transferable design principles [27,28].

3.7 Comparative Cases from Sub-Saharan Africa

The University of Calabar in Nigeria has pursued a dual-track digitisation strategy: streamlining
postgraduate administrative processes while simultaneously expanding access through an Open
and Distance Learning Centre. Interest in Al chatbots for student services has emerged as a
natural extension of these efforts [10,11]. Bindura University of Science Education in
Zimbabwe established a Centre for Educational Technologies, Innovation and Design, adopted
digital learning platforms, and began integrating Al tools. Progress has been real, yet the
institution continues to confront infrastructure gaps, uneven digital literacy, limited Al
governance frameworks, and constrained financial resources [10,11]. Broader literature on Al
adoption in higher education institutions of low-income countries reinforces that relative
advantage is most readily perceived when Al applications address immediate, observable
problems, while diffusion remains fragile because of infrastructural deficits, limited faculty
capacity, and weak governance frameworks [10].

3.8 Documented Failure Modes and Under-Performance Cases

Alongside success stories, the literature records recurrent patterns of under-performance and
failure that supply equally important lessons. Common faults include: launching ambitious Al
or ERP projects without adequate data-quality foundations, resulting in low user trust and
limited value realisation; treating Al as a purely technical procurement exercise while
neglecting change management and staff consultation, producing resistance or superficial
adoption; over-reliance on vendor promises without internal capability to configure, maintain,
and critically evaluate systems; fragmentation of initiatives across faculties with no institutional
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coordination, creating digital silos; and neglect of connectivity and power reliability in multi-
campus or resource-constrained settings, rendering sophisticated applications unusable for large
parts of the user population [8,10,12,29,30]. Gartner’s own forecast that only approximately 35
percent of organisations will realise measurable value from agentic Al underscores how
common these failure modes remain [1]. Nalut University must treat these patterns as explicit
risks to be designed against from the outset.

3.9 Mapping Gartner Predictions, Comparative Lessons and Partnership History onto
Nalut University

Table 2 synthesises the mapping of Gartner’s 2026 predictions and comparative evidence onto
Nalut University. The paper-based administrative environment documented at Nalut [19]
represents precisely the high-volume, rule-based process landscape that agentic Al and
intelligent process orchestration are designed to transform. Multi-campus dispersion further
amplifies the potential value of cloud-based, composable architectures capable of extending
scarce specialised expertise across sites. Nalut’s explicit Goal 7 places it ahead of many peers
that still lack a formal Al strategy. At the same time, the university must consciously avoid the
failure modes identified internationally (see Table 2). Table 1 further shows that the nine
existing partnership agreements, while valuable for traditional academic cooperation, currently
provide almost no operational scaffolding for digital transformation or Al. This gap constitutes
both a documented weakness and a high-leverage opportunity for redesign.

Table 2: Comparative Overview of Al-Related Maturity and Lessons for Nalut University

Nalut Key Lesson for
Dimension UAE / KSA South Africa Singapore o
(current) Nalut
. Institutional Leverage Goal 7;
. Strong national . . . .
Strategic .. R strategies under | National Al | convert intent into
. Explicit Goal 7 | & institutional . .
intent . resource priority funded multi-year
strategies
pressure roadmap
. . . Prioritise
Weak inter- | High-capacity ..
. Uneven; power connectivity
Infrastructure | campus digital World-class
) challenges before advanced
network infrastructure .
applications
Highl Target high-
. Largely paper- Sy . . Advanced & &
Admin automated  in | Partial . . volume paper
based (2019 . . intelligent
processes leading automation . processes first for
Manual) o operations .
institutions early wins
. . Launch multi-
Digital literacy . . Strong
. .| Systematic Ongoing . year role-
Staff recognised in lifelong- . .
- . large-scale development . differentiated
capability leadership 1 learning .
. upskilling needs capability
criteria culture
programme
Developin . . Mature Establish Al
Not yet . piig Active ethical .
Governance & . national and S ethical and | governance
) formalised for | . . . guideline
ethics institutional governance before large-scale
Al development .
frameworks regimes deployment
Consciously
High if data & .
Failure-mode chfn . Lower due to | Moderate; avoid  data-last,
) £ resources & | infrastructure & | Low tech-first, and no-
risk management .. o ..
coordination equity risks training
neglected
approaches
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4. Discussion

4.1 Synthesis of Cross-Case Findings and Application to Nalut University

The comparative evidence yields several convergent findings that can be applied directly to
Nalut University. First, strategic intent is a necessary but insufficient condition for successful
Al-enabled transformation. Nalut’s explicit articulation of Goal 7 places it ahead of many peer
institutions that lack a formal digital or Al strategy; however, the experience of Benghazi,
Sebha, Calabar, Bindura, and under-performing global cases demonstrates that strategy
documents do not automatically translate into operational change without parallel investment
in infrastructure, data foundations, and human capacity [12-16,29,30]. The same pattern is
visible in Nalut’s own partnership history: nine formal cooperation agreements signed between
2019 and 2023 demonstrate outreach capacity, yet almost none contain operational provisions
for digital transformation or Al [31-39]. Second, infrastructure reliability; particularly internet
connectivity and inter-campus networking; functions as a binding constraint. At Benghazi, 90
percent of study participants identified internet instability as the primary barrier to Al use
[12,13]. Nalut’s own SWOT analysis highlights the absence of a reliable inter-faculty network
[2]. Any Al or ERP initiative that assumes continuous high-bandwidth connectivity will
underperform unless foundational connectivity investments are prioritised. Third,
administrative process automation offers the most immediate and visible returns in paper-based
environments. Nalut’s 2019 Administrative Procedures Manual documents precisely the class
of high-volume, rule-based, multi-step processes; mail registration, attendance, leave, basic HR
transactions; that agentic Al and intelligent process automation are designed to streamline [19].
Peer institutions that have begun digitising postgraduate administration or personnel systems
report efficiency gains and reduced clerical burden [10,15,16]. Fourth, human capacity
development must run in parallel with technology deployment. Across Libyan, Algerian,
Nigerian, Zimbabwean, South African, and global cases, insufficient training emerges as a
recurrent bottleneck [9,12,13,11,25,26]. Nalut’s Leadership Selection Guide already recognises
computer and internet literacy as a criterion [18]; this recognition should be expanded into a
multi-year, role-differentiated capability programme. Fifth, governance and ethics cannot be
deferred. Regional and global analyses emphasise the absence of clear Al policies as a barrier
[8,9,27,28]. Nalut has an opportunity to embed data privacy, algorithmic transparency,
academic integrity, and staff consultation mechanisms from the outset of any Al or enterprise-
system initiative. Sixth, the internationally documented failure modes—technology-first
procurement, neglect of data quality, weak change management, fragmented initiatives, and
under-investment in people; must be treated as explicit design constraints. Gartner’s forecast
that only about 35 percent of organisations realise measurable value from agentic Al is a
quantitative reminder of how frequently these faults occur [1]. Seventh, partnership instruments
themselves require redesign. The systematic review of the nine agreements shows that
traditional academic MoUs, while valuable for staff exchange and joint research, currently
provide almost no scaffolding for Goal 7. Future agreements must explicitly incorporate digital
transformation, Al capacity building, joint virtual laboratories, data-sharing protocols,
measurable targets, and joint staff upskilling if they are to support rather than lag behind the
university’s strategic ambitions [31-45].
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4.2 Proposed Al Transformation Framework for Nalut University

Building on the cross-case synthesis and the partnership assessment, a five-layer Al
Transformation Framework tailored to small, multi-campus, resource-constrained universities
is proposed and applied to Nalut (see Figure 1). Layer 1 (Foundational) addresses connectivity
(including inter-campus networking), basic digital literacy for all staff categories, and the
establishment of Al-ready data governance practices. Layer 2 (Application) prioritises phased
deployment of core enterprise modules (HR, finance, student information), intelligent document
processing, academic decision-support tools, and student- and staff-facing chatbots, sequencing
toward the highest-volume paper-based processes documented in the 2019 Manual. Layer 3
(Workforce) encompasses continuous upskilling, deliberate role redesign around human—AlI
collaboration, and the creation of new specialised positions (Al governance officer, data
stewards, digital-worker supervisors). Layer 4 (Governance and Ethics) establishes formal
policies on data privacy, algorithmic transparency, academic integrity, staff consultation, and
alignment with emerging national digital and AI frameworks. Layer 5 (Value and
Sustainability) focuses on outcome-based metrics aligned with Gartner’s caution on value
realisation rates, phased investment calibrated to available budgets, partnership models that
deliberately upgrade existing Maghreb and domestic agreements (Ghardaia, Gabe¢s, Libyan
Centre for Future Studies, Nalut Health Services) while seeking new digitally oriented
collaborations, and continuous evaluation and learning.

A

Layer S: Value & Sustainability

Outcome metrics * Phased investment = Partnerships « Continuous evaluation

Layer 4: Governance & Ethics

Data privacy = Transparency = Academic integrity = Staff consultation

Layer 3: Workforce

Progression

Upskilling * Role redesign * New Al/data roles * Human—AT collaboration

Layer 2: Application

ERP modules * Intelligent document processing = Chatbots * Decision support

Layer 1: Foundational

Connectivity = Digital literacy * Al-ready data govemance

Figure 1: Five-layer Al Transformation Framework for resource-constrained, multi-campus universities
(Foundational, Application, Workforce, Governance & Ethics, Value & Sustainability).

The progression pathway envisaged is: Traditional — Al-Assisted — Al-Augmented — Al-
Transformed — Human—AI Ecosystem (see Figure 2). Nalut currently sits primarily at the
Traditional stage with pockets of Al-Assisted activity; Goal 7 and the Executive Plan provide
a formal bridge toward the AI-Augmented stage.
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1
Traditional

Paper-based processes Selective digital tools
Manual workflows Limited automation

3 4 5
ATI-Augmented AI-Transformed Human-AT

Ecosystem

Core processes automated Composable AT systems Deep collaboration

Staff supervise & decide New specialised roles Contmuous co-evolution

Current dominant position: Nalut University

Figure 2: Workforce progression pathway from Traditional through Al-Assisted, AI-Augmented and Al-

Transformed stages to a Human—AI Ecosystem.

4.3 Future Scenarios for Nalut University (2026-2035)

Three scenarios are constructed on the basis of the comparative evidence, Nalut’s documented
starting conditions, and the current state of its partnership portfolio (see Figure 3).

T T T T T
101 1
Scenario A: Limited Adoption Scenario zones (background) & peer institutions

ok | b’nlllt Scen. C

Lower probability

Partial digitisation, paper still dominant, marginal role change

7E 4
*’Nn]ul Scen. B

Scenario B: Augmented University
Most probable @ USTHB (Algeria)

Core ERP + Al tools, staff augmentation, capacity expansion

Institutional Capacity Extension

4+ @ Calabar (Nigeria) 1
‘?Jm{iﬂm_ imb.)
enghazi Univ.
Npjut _ Scen. A

3t ahutseen 1

Scenario C: Fully Enabled Digital University
[ Natut (current)

Aspirational

fulti-agent archi deep collat 1, isolation largely

( 2 a s 8 10
Digital / Al Maturity

Figure 3:Three future scenarios for Nalut University (2026-2035); Limited Adoption, Augmented University,
and Fully Enabled Digital University; with comparative positioning of peer institutions and implications of

partnership redesign.

Scenario A — Limited Adoption (Status-Quo Plus): Partial digitisation of selected
processes occurs, but most administrative work remains paper-based. Al tools are used
ad hoc by a minority of early adopters. Staff roles change only marginally. An internal
digital divide emerges between faculties or units with better connectivity and those
without. Existing partnership agreements remain largely inactive or confined to
traditional academic exchange. This scenario is consistent with the early-stage patterns
and under-performance cases observed when strategy is not matched by sustained
investment and coordination.

Scenario B — Augmented University (Most Probable under disciplined
implementation): Core ERP modules and selected intelligent applications are
successfully deployed under Goal 7. Routine administrative tasks (attendance, leave,
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correspondence routing, basic reporting) are substantially automated. Academic staff
gain reliable Al-supported tools for teaching and research. Administrative and support
staff transition into supervisory, exception-handling, data-quality, and stakeholder-
liaison roles. Overall institutional capacity expands without large net staff reduction.
Geographic dispersion is partially mitigated through shared digital platforms. Selected
existing partnerships (especially Maghreb and domestic ones) are activated and
upgraded with explicit digital and Al cooperation clauses, while new digitally oriented
agreements are pursued. This scenario aligns with the more successful trajectories
observed at institutions that combined administrative digitisation with targeted capacity-
building and with the early phases of Gulf implementations [10,15,16,21-24] (see
Figure 3).

Scenario C — Fully Enabled Digital University: A composable, multi-agent architecture
spans all campuses. Advanced personalised learning and research-support agents are in
routine use. Mature Al governance structures operate effectively. Geographic isolation
is largely overcome through digital means. New specialised digital roles proliferate. A
mature portfolio of digitally enabled international and national partnerships supports
continuous capacity exchange. Realisation of this scenario would require sustained
multi-year investment, high data maturity, and cultural transformation currently closer
to the demonstrated capacity of leading UAE, Saudi, and Singaporean institutions; it
remains an aspirational long-term horizon rather than a near-term probability for Nalut
(see Figure 3).

4.4 Implications for Staff Categories at Nalut University

Academic staff: The dominant prospect is augmentation rather than replacement. Al
tools can reduce the time spent on routine teaching preparation, literature searching, and
administrative reporting, thereby releasing capacity for higher-order pedagogical
design, student mentoring, and original research. The risk of deskilling exists if tools
are adopted uncritically; structured training and clear academic-integrity guidelines are
therefore essential. Comparative evidence from Benghazi suggests that perceived
benefits materialise when training and infrastructure are adequate [12,13].
Administrative staff: This group faces the highest potential for task automation.
Processes documented in the 2019 Manual; attendance, leave, mail routing, basic HR
transactions; are prime candidates for intelligent process automation. The constructive
pathway 1is role transition toward process supervision, exception management, data
stewardship, and enhanced service interaction with students and faculty. Early and
continuous involvement of administrative staff in system design and training is critical
to avoid resistance and to surface process knowledge that purely technical teams may
lack.

Technical and support staff: Demand is likely to grow for skills in infrastructure
maintenance, cybersecurity, system configuration, user support, and basic Al
operations. Investment in this cadre is a prerequisite for sustainable operation of any
new enterprise or Al systems.

Leadership: The 2020 Selection Guide already incorporates digital literacy and change-
related competencies [18]. Future leadership development should deepen strategic
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digital literacy, change leadership, ethical oversight, and the ability to evaluate Al
investments on outcome rather than purely functional criteria, consistent with Gartner’s
shift toward outcome-based application selection [1]. Leaders will also need the
capacity to redesign and activate partnership instruments so that they actively support,
rather than lag behind, the digital and Al agenda.

4.5 Practical Recommendations for Nalut University

Drawing together the institutional analysis, comparative lessons from the Arab world, the Gulf,
Africa, Asia, and global practice, the systematic assessment of nine partnership agreements, and
Gartner forecasts, the following recommendations are offered:

(1) Establish a Digital Transformation and Al Steering Committee reporting directly to the
University Council, with representation from academic, administrative, technical, and
quality-assurance units.

(2) Commission a rapid Al-readiness and data-maturity assessment, including a baseline
inventory of paper-based processes, data quality, connectivity, and staff digital skills,
before large-scale procurement.

(3) Prioritise inter-campus connectivity and foundational digital infrastructure as a non-
negotiable prerequisite for subsequent application-layer investments.

(4) Sequence enterprise-system and intelligent-application deployment to target the
highest-volume, most painful paper-based processes first (HR, finance, student records,
attendance, leave), thereby generating early efficiency gains and organisational
learning.

(5) Launch a multi-year, role-differentiated staff capability programme covering digital
literacy, Al awareness, data stewardship, human—AlI collaboration, and ethics, with
particular attention to administrative staff in transition and academic staff seeking to
integrate Al into teaching and research.

(6) Embed ethical and governance principles—including data privacy, transparency,
academic integrity, and formal staff consultation mechanisms—from the inception of
any Al or enterprise initiative.

(7) Redesign all future partnership agreements to include explicit clauses on digital
transformation, Al capacity building, joint virtual laboratories, data-sharing protocols,
measurable annual targets, and joint staff upskilling.

(8) Activate and upgrade existing Maghreb and domestic partners (University of Ghardaia,
University of Gabes, Libyan Centre for Future Studies, Nalut Health Services
Administration) as immediate test-beds for digital and Al-related cooperation, while
pursuing structured new partnerships with Libyan peers (Sebha, Benghazi), Gulf
universities, African partners, and international development actors.

(9) Adopt outcome-based evaluation criteria for all major digital and Al investments,
explicitly recognising Gartner’s finding that only a minority of such investments
currently deliver measurable value, and build feedback loops for continuous adjustment
[1].

(10) Explicitly monitor and design against the documented failure modes of technology-

first procurement, data-quality neglect, inadequate change management, initiative

fragmentation, and under-investment in people.
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5. Conclusions

Al-enabled enterprise applications offer Nalut University a strategically significant opportunity
to extend institutional capacity beyond the limits imposed by geography, specialised-staff
shortages, and traditional administrative processes. Comparative evidence from Sebha
University, the University of Benghazi, Houari Boumediene University of Science and
Technology, Tunisian and Moroccan initiatives, leading universities in the United Arab
Emirates and Saudi Arabia, South African institutions, Singapore’s higher-education Al
ecosystem, the University of Calabar, Bindura University of Science Education, and broader
global practice confirms that strategic intent is increasingly common, yet success remains
uneven and tightly coupled to foundational readiness, human capacity, and governance.
Equally, internationally documented failure cases demonstrate that neglecting data foundations,
change management, staff development, and ethical frameworks produces low value realisation
and organisational frustration. The systematic review of nine cooperation agreements signed by
Nalut University between 2019 and 2023 reveals a consistent pattern of traditional, largely non-
binding academic memoranda of understanding focused on staff exchange, joint research and
scholarly activities, with almost no provisions addressing digital transformation, artificial
intelligence or enterprise-system modernisation [31-39]. This historical gap is actionable:
future partnership instruments can and should be deliberately redesigned to support Strategic
Goal 7. Based on the documentary evidence and comparative cases examined, the most
plausible near- to medium-term trajectory for Nalut University, provided Goal 7 is pursued with
discipline, is the Augmented University scenario. In this scenario academic and administrative
staff work alongside intelligent systems rather than being displaced by them; routine processes
are substantially automated; scarce specialised expertise is partially extended across campuses
through digital means; and overall institutional capacity expands. Nalut University’s explicit
commitment to digital transformation and artificial intelligence in its 2025-2030 Strategic Plan,
together with the concrete activities set out in the Executive Plan 2025-2026, provides a
necessary and valuable starting point. The five-layer framework, comparative lessons
(including both success factors and failure modes), partnership assessment, scenarios, and
recommendations advanced in this paper are offered to support that journey and to contribute
to the still limited literature on Al in small universities of the Arab region and the wider Global
South. The study is limited by its reliance on official documents and secondary comparative
sources; no primary interviews, surveys, or live system audits were conducted. Institutional
documents may contain aspirational elements, and Gartner predictions are themselves forward-
looking estimates subject to revision. In addition, several of the nine partnership agreements
were available only in partial form (missing pages or incomplete operative clauses), which
constrained the depth of analysis regarding implementation mechanisms, financial
arrangements, and monitoring provisions. Findings are therefore indicative and transferable
primarily to similar small public universities rather than statistically generalisable to all higher-
education contexts.

Future research should pursue longitudinal tracking of Goal 7 implementation and staff-role
evolution at Nalut University, evaluation of the activation rate and digital content of existing
and future MoUs, mixed-methods comparative studies across Libyan, Maghreb, and Gulf
institutions, systematic investigation of staff perceptions and skills gaps, rigorous evaluation of
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specific Al-enabled applications once deployed, and the development of ethical and governance
frameworks suited to Arabic-language, resource-constrained higher-education settings.
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