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Limitations Upon Investors in Benefiting from
the financial Accounting Product Even with the
Technological Innovation and Timely

Accounting Information Provision

Prof. Khalid bin Rashid Al-Adeem

Accounting Department, College of Business Administration, King Saud University

Abstract

After the concept of “serving decision makers” became part of the theoretical structure
of accounting theoretical; professional accounting bodies have undertaken their service
by providing accounting information and communicating it to the beneficiary. To rationalize
his investment and credit decisions, this service is carried out without defining the identity
of the decision makers, which prompted us to say that they were created theoretically,
and assuming their existence. There is another consideration in their ability to understand
the published data from corporate reporting and financial statements. Therefore, to what
extent might providing financial and non-financial data of publicly traded corporations to
those who are believed to be using them lead to rationalizing their decisions? Individual
investors may not have long-term investments, as the overload of published information
may not help them. Investing financial institutions also have their own mathematical
models on which they rely in their investment decisions.

The need still remains for a realistic understanding of the corporate model. Its standard
theory is that it is owned by individuals outside it, and that there is a function for those
who manage it by maximizing its value. This keeps the model facing a challenge. The
phenomenon of immediate savings will not make investors effective immediately after
engaging in the decisions and governance of their companies, which maintains the
problem of separation of ownership from management in the corporate model.

Keyword: investor, financial accounting, joint stock company, decision makers, capital market.
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syl el bod Al 3930l 2 gy dunaloll O Brcalonll culus¥l 2 5l
Al-Adeem, 2017a, 2020, 2021a, 2021b, 2022a 12024 2023 12020 ‘p:o.,uﬂ) Cilagised]
2023; Al-Adeem & Fogarty, 2010; Al-Hazzani & Al-Adeem, 2020; Anderson, 1977;
Belkaoui, 1995; Boedker & Chua, 2013; Burchell et al., 1980; Chambers, 1960, 1984;
Chatfield, 1977; Cowan, 1968; DR Scott, 1926; Hatfield, 1924;Hopwood, 1987; Lehman,
2005; Littleton, 1966/1981; Merino, 1993; Montgomery as cited in Nelson 1949 (Vatter,
(Chatfield: 1977) uwloell Hslas cngl Lo Hslas cuial Lully ;1963; Yamey 1947
38 5l #3530 5Lasl gey «(Al-Adeem. 2022a (12024 «qsaall) Ayaula Coed eljj Caals
e crumols LY clopldl Uiy dege Lo dasl Jleed 23918 Leall
(21936) ale Lao dlall 3umsll I S, Gle 35550 &l e Aaalall 38,4
A Statement of Objectives of the American ) dcwl=qll Z\_JS:U.ASI\ Lrasd! Calual ol o
: sl (Accounting Association

O5d ol BRI BB 55 (o,a Jo¥ 2 Leges & G cpull)
2510 prend Aghene dalgi oY Lguudh i (Galidl pllasll Gl J3 (e Jlee¥!
aasSondl il gl ¢ paieadl il L | ol Ayl Lo yeanilly (s Lonil ilideal
Braoloel AT a3 Camyg 3,810 35101 UASy cale JSay sgantly (Jlec¥l pliadg

S VONIR T WD N I N UREC DX P S DAV DTS DX PR

:A Statement of Objectives of the American Accounting Association (1936) 1 ixaall2. =il 5y .1

“Accounting, originally designed for the purpose of providing internal control of business affairs by private owners,
now finds itself faced with the responsibility of compiling and expressing the results of business operations in a
way which will meet the needs of investors, governmental units, and the public at large, as well as those of the
immediate management. The mechanism of private accounting must be adapted to serve these broad social and

economic purposes.” (p. 1)
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e ¢ (Rp3Lial Bads <l3 gl) Lsladl cilagles Juuogiy Gulidy s @k LdMs
comdl Sl @leglall olgs 3 puiicns byl By il 3ad Jee claglall enieiad mis
Ll LI Lgia (Q.Lu il i pall gy ey i g2 oyl il S g9 % el
11999, il g31) AU Acsloml| L] S Lga pan JULI Jinew Slad Aeculoell diga oy yus
otnions sl (sladl clasles Juogiy Gulidg s e @ o3l Aulesly Ll (7

agle Boslaidl &uly1 53 31 2 uleglall o2

et lldl (auly Casty Jumadn Ll 2001 Zelall conl adey

(inputs) 43N e cslaglall Ly Lallas La yaga |uzs ¢(146 :2009 « jpals) Aagles
(output) b j5ea a9 LQLA}.LLA L¢ia i (processing) élﬁ 1aS ué ol S alily
&_SLAj.Ltl“aUa.quJ.MWLJL“»).MML(7 8:1999 . Ll4ll) u\.nj.\.:.n‘aUa./SWL‘al‘
Accounting and) «leglall @lsiy ml_zl! 2 peaslly (a1971) ale J}.A.A.U a2

.(Information Systems

Lol Lo ) csgumall So e ugale Tamg Lgiliia ooy cilaglall @lad sl

Ll Jrmgs e 5355 @l 9l ois Jiag ¢ Lol Lobeagiy culaglall 3055 23 )55 (ya ]
ycjw‘&cﬁb‘)ﬁ%&nﬁ@3;@\xﬂ3»ﬁ| C)Bﬁ.&ul&bw‘ja\.n}\mﬂ
AU Aalonll ol y3ma a3 ()« oLt g Ao @313 (e AW Apaale | 725 Lais cilaglat |
‘q:v_x.:.nuab_@L@LABJEM?‘OAM)@L}MN}‘)‘ﬁMﬁ%L@LA&M
1Y 2 A yall el LW g cilaglall 2 Jamd aBy il diaal s 2 (piill Jpuda)
bl edlidsdy ddesall abldl ae dolaidl JEL Joew Gle cbladl re Jolaidly

:ASOBAT (1966): 1 5 152 355 LeS g yaill i .2

“...accounting...(is) the process of identifying, measuring and communicating economic information to permit in-

formed judgments and decisions by users of the information.”
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Ol (ye u.d‘ﬁ (decision usefulness) e}@.&m (ﬁASOBAT)) (1966) 3).;23 cJ_uS
MﬁY‘M‘L@pﬂ‘aﬂu&MHMuﬁs‘ )‘J.a.”(aé\.ﬂ‘)‘g‘ _,.LG:LQJG
B a1 Ghiie pdls Reas (e cdamd < gl Bl (s dloal
Ll=oll oa Slaglally H1,EN ga5ta slaly ;g (55 (laglall (ya @il
LU dl=all LSM)\Ju:.” GA5e Aadd (45S5 Ob (Crsans ISV (e Lo M_tsg sl
ol all (5slal) ol g Ayl ang (ol sl Leyd ((aDavidson & Trueblood: 1961)
The = Licwy dag 5211y (Trueblood) &t e ydiwl g «(x2000 ?1971/ﬁStaubus‘ 1961)
Accounting-“.g o) }é slaia ;\ “Study Group on Objectives of Financial statement
American) ‘Q.@Jum)i‘ e B L_,S:U.a‘zl\ oule=ll LgheS 3 Ll t“Objectives Group
O RS, :\f-\:n:! Lgie 7 132 «((Accounting for Certified Public Accountants (AICPA
Financial Accounting) 4 JUW! dul=l! yolas Gulza LAL/..C: Sl AUl dl=t Calaal
bl G Gl oo a3 AU dwletl CBlual g2 «(Standard Board (FASB
AR

Bealmll 2,0 sl JSaa 2 Uyl Laggae olall (33081) 5l adds asgds sl
Y S ol :;'_s” ] NESES TN @ealall Il caliay ((Belkaoui, 2004)
Chatfield. . aBelkaoui. 2004 . aAl-Hazzani and Al-Adeem, 2019) dealull &S ,al) LI
Jazy) Gulell o dl da gy . (aDavidson) (1978) Les LS «(»1977. Hendrickson, 1972
1N il Aes M ST sl AU Lpwalt
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Financial Accounting Standards Board) &JW! deul=ll yoles ules Gewls o
American Institute for Certified) «g! (s ! e B L_,S:’)A‘!‘ agall 1 s (FASB
B Lgp o yi U1 AU Gulall alaal bl i3 > (Public Accountants AICPA
Report of the Study on the Objectives of) &1 2_ 358l (31973) ‘a\.c (Trueblood)
e saclin (po Man cndua 1 yde LEY calua¥l e Sy . (Financial Statements
celall o u;.”u\ Jalg i) el Ld « (predict) 3.1 (forecasting) a4l 1 a1
G ppualonll amgll 5)l50 o dililney didghunes Gauaiill yall Pl e
sl e Bpualonll Bumgll 3503 Joo calaglalls 03933 O 3L @il5a11 (ye ooy
(pZeff. 2016) L,z Lzl e @glpimn @ (pag A5

5y9kawl g JL 1) pa1 giAie .3

Gs £
ﬁt%ﬁd@\ﬁ@blﬁ salaiil g g lamil syusi (s (aNumberg) (2015) J.s\é
Lol ll ylea Guloea 35050 Guloa sLiaey 205,815 IS (pe cued 0B 2IU oLl
Report of the) y i (b 4 (ol adl! (e olininds el o o 42 «(FASB) L

Accounting Principles) aw.l=11 sl Gul=s (Financial Accounting Standards Board FASB) 2t aulxl swiles Gulma cats 3
Establishing) (a1972) ale a5 (21972 21971 calatl 2 cibee s Wheat i 5,5 2uss e ;\.u #1973 ale —(Board (APB
American Institute for) egl (as )1 crealeall (S 231 sgaall olSs ((Financial Accounting Standards) (The Wheat Report
auly39. (32016 pZeff). (2015) deal 1o (Se «(Trueblood) aist aiuss wa oyal 31l Lensns 3 (Certified Public Accountants AICPA

(pZeff) (2013) Jiail cagll dplatl olaaY Jymsll (3541 (ye i
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5emd 88 T I (aSalehi) (2024) (ot «A(ilall Jumil 42000  ramnd! L) 2L
Al 3 dee 2 bl gl

BsLell g @) ol cilasles Ggime Capasedy taludl M I oyt
T
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Al-Adeem, 2021a; Anthony, 1983; Dopuch and Sunder, 1980; Horngren, 1981;) daal.ul!
Williams and Ravenscroft, 2015;:Macve, 1981; Nurnberg, 2015; Power, 1993; roe. 2000
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“2.34 Classifying, characterising and presenting information clearly and concisely makes it understandable

2.35 Some phenomena are inherently complex and cannot be made easy to understand. Excluding information
about those phenomena from financial reports might make the information in those financial reports easier to un-
derstand. However, those reports would be incomplete and therefore possibly misleading.

2.36 Financial reports are prepared for users who have a reasonable knowledge of business and economic activi-
ties and who review and analyse the information diligently. At times, even well-informed and diligent users may

need to seek the aid of an adviser to understand information about complex economic phenomena”
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“...information concerning economic events and objects should be kept in as elementary a form as possible to be
aggregated by the eventual user.”
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Abstract

The insurance sector in the Kingdom of Saudi Arabia is undergoing a significant transformation,
driven by the adoption of Insurtech, which refers to the use of innovative technological solutions to
improve insurance operations and offer new products and services to customers. Saudi Arabia is
one of the fastest-growing countries in adopting these technologies, thanks to strong governmental
support for entrepreneurship and innovation, a large base of young tech-savvy users, and an
increasing demand for insurance products and services. This study aims to explore the reality of
the Saudi insurance sector in terms of the use of Insurtech applications in the operational functions
of insurance companies, the buying and selling of insurance products and providing related
services, and to assess their impact on the performance of Saudi insurance companies. The
study also identifies the key challenges and concerns related to the use of Insurtech in the Saudi
insurance sector. An empirical study was conducted using a random sample of insurance customers
and insurance companies in Saudi Arabia. Main findings indicate that the primary motivators for
purchasing insurance and accessing services through electronic channels, from the customers’
perspective, were the ability to compare insurance prices, lower costs, and the quality of customer
service. The key barriers included cybersecurity risks, electronic payment issues, and the large
volume of data required. From the perspective of insurance companies, the results suggested that
Insurtech technologies significantly improveme performance and service quality in various aspects.
The main concerns regarding the adoption of these technologies were data loss risks and the
threat of cyberattacks. Based on the analysis of the results, the study recommended developing
innovative insurance products through the effective use of data analytics and artificial intelligence
to better assess risks and identify customer needs. It also recommended establishing a regulatory
framework to promote the adoption of Insurtech in Saudi Arabia, ensuring customer data protection,
and addressing the cybersecurity risks associated with those technologies.

Keyword: : Insurtech, Artificial Intelligence Applications, Digitization.
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Abstract

The “modern world” is also known as the “Era of Big Data” in the tech industry. Daily
data is generated due to exponential growth in science, engineering, and innovation.
We may find new things and rediscover old ones in medicine, law, and the humanities
with big data. This paper aims to provide a comprehensive overview of healthcare using
big data. In recent years, massive volumes of diverse, not always easily comparable
data have been created across industries and regions. Big data describes the massive
amounts of information now available and has become important in healthcare practices
and research. This paper discusses the challenges how Bahrain’s public and private
healthcare sectors should implement big data analysis. Tools for big data analytics
analyze, integrate, and store massive amounts of data that would otherwise be useless
or take longer to provide value.

Keyword: Big Data, Healthcare, Hadoop, Bahrain.
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LINTRODUCTION

Data is growing unmanageably fast, and our database management systems
are unable to analyze it. This new data, generated by mobile phones, social
media, search engines, healthcare, and other sources, need to be analyzed.
Big Data (BD) describes rapidly growing, massive datasets that do not follow
traditional database frameworks. These datasets need powerful analysis tools
and reorganized design models.

Healthcare is a BD industry. The rising health care costs, chronic illnesses
caused by an aging society, the lack of qualified healthcare experts, medical
misconduct, excessive paperwork, and wasted treatment opportunities are all
healthcare challenges [2]. “Big Data” refers to datasets that are extremely large
and complex to be processed using traditional methods, such as information about
consumers, patients, physiological changes, and medical issues [1]. Electronic
health records and value-based medicine have contributed to the growth of BD in
healthcare. Technology that can gather, analyze, and evaluate healthcare data is
essential for health systems to manage volume, velocity, variety, and veracity of
health records [2]. The aim of this paper is to offer a broad introduction to BD in
healthcare and to discuss its potential use in the healthcare system of Bahrain.

This study is broken down into six sections: introduction, literature review,
methodology, findings and results, conclusion, and future work. Section 2 will
include a literature review on the many aspects of BD, the present healthcare
system, and the identification of the scope of the effects of BD in health care in
the process of increasing significant data that can be used to enhance the health
services sector. In the third segment for methodology, we interview a healthcare
representative from Bahrain to learn more about the country’s existing system
and whether there are any signs of BD being implemented. Section 4 discusses
the results and findings drawn from the literature review and methodology, which
provide light on the stated challenge and potential approaches to implementing
BD in Bahrain. Next, we present our conclusion on the study and the directions we
want to take in future research.

Il. LITERATURE REVIEW
A. Big Data in the Healthcare Sector

Dicuonzo et al [1] discussed the eagerness to adopt cutting-edge technologies
is facilitating the spread of game-changing software in healthcare systems. Using
an Artificial Intelligence (Al) system in healthcare research might pave the way
for cutting-edge e-Health services. Their research is driven by a desire to better
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understand the ways in which BD is being used in the healthcare industry, as
well as the implications of recent changes to the industry’s underlying technical
infrastructure and the adoption of new methods for analyzing data. Their findings
imply that the collecting, management, and analysis of a massive volume and
variety of health data is essential for successful and patient-centered treatment.
This might allow for a faster and more accurate diagnosis while also making better
use of available medical resources. However, to reap the benefits of digitalization
and technological innovation, it is necessary to rethink conventional operational
and strategic procedures and develop novel competencies.

Furthermore, Ambigavathi and Sridharan [2] talked about the characteristics
and history of V’s as they pertain to BD in healthcare are discussed. Volume,
variety, velocity, and veracity are just a few of the many Vs that have been
proposed by scholars at multiple times. For effective BD analytics, several experts
have proposed raising it to 100 Vs in the near future. This article explores how
BD analytics may be a great asset for the healthcare sector by facilitating more
informed decision-making. It discusses the potential singularities, phases, and
analytic instruments of big health data.

To lower healthcare costs, improve treatment, and boost the quality of patient
care, some of the open research challenges and practical solutions are highlighted.
Data scientists can combine internal and external health information with the aid
of analytics tools. Ultimately, physicians can be informed to execute their therapy
and reach out to patients in an efficient method. This huge amount of data poses
a serious risk of data exposure because of its sheer size. Still, healthcare BD
analytics is a difficult and time-consuming operation that necessitates high-priced
software, hardware, storage, computing infrastructure, qualified data scientists,
and specialists in the healthcare sectors.

B. Nature of Data in the Healthcare Sector

According to Elham Nazari et al [3], the health sector generates three distinct
forms of data which may be essentially classified as follows:

+ Structured Data: Information presented in a standard manner, with elements
such column headings and row labels (such as database records). Widely
known methods of processing data may be used without difficulty in this format
(for example, using a relational database, files, etc.)

+  Semi structured data: In contrast to the relational database system, semi-
structured data can take on a variety of different forms. Emails, Hypertext
Markup Language (HTML) files, and Extensible Markup Language (XML) files
are all included. These formats all make use of tags to separate apart their
meaningful contents.
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+ Unstructured data: Data that is not specified nor ordered beforehand is said to
be unstructured. Text, audio, videos, imagery, and social media are all forms of
this information.

Hyoun-Joong Kong [4] stated in his article that 80% of medical data produced
is never used because it is unstructured and unanalyzed (e.g., text, image, signal,
etc.). To discuss medical Al, which is now based on Machine Learning (ML), it is
necessary to first address unmanaged, unstructured massive data in healthcare
systems. Better use of unstructured medical BD requires collecting, encrypting,
ensuring their quality, defining, organizing, and collecting to automatically show
unstructured medical meta data. Then, an open platform for integrating and
using unstructured clinical data should be established. Even the most accurate
ML algorithms would be useless without managed, standardized, and organized
medical BD. The entire healthcare sector should be involved in developing field-
specific educational programs to produce interdisciplinary specialists who can
interpret, analyze, and use unstructured medical BD.

C. Data Mining in the Healthcare Sector

Al-Zahrani and Safhi [5] covered the importance of Data Mining (DM) tools and
strategies for managing large amounts of data and how they may be shown. The
exponential growth of population, the rapid spread of disease, the accessibility of
modern technology —all these factors show the importance of DM, the existence
of a scientific challenge posed by DM in the healthcare sector, and the enormity
of BD. Their study involved tackling questions like: When it comes to healthcare,
how exactly do DM methods and applications contribute to a larger data set?
What role does DM play in the healthcare industry? What are the most common
methods and software used for healthcare DM? What difficulties does healthcare
DM face? The authors of this study used a descriptive analytical documentary
strategy, which involves examining necessary documentation and literature and
then describing and analyzing the results to draw conclusions and indicators that
are useful for answering the study’s questions.

Among the many findings of their research are the assertions that, in the
present era of the information and technology revolution, DM is one of the critical
topics, that needs everyone to consider its advances, and that there is a correlation
between BD and the requirement of a separate health service in the field of
healthcare, as well as initiatives to address epidemics and find vaccines for them.
They advocated for the establishment of models, planning processes, practices,
and techniques from which data in the health industry can be examined, as well
as for more innovative and exploratory research concerned with healthcare data
mining techniques and tools and their effect on the management of BD volumes,
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particularly in Arab countries. They reached the result that DM in the healthcare
field contributes to a great extent to the improvement of healthcare, treatment
of diseases, and the development of strategies through which pandemics and
epidemics could be overcome. They suggested more experimental and exploratory
research is needed to address DM techniques and technologies used in healthcare,
and their impact on the development of BD, especially in Arab nations.

DM in healthcare requires the creation of models, action plans, procedures,
and methodologies. Experimental research encompassing DM techniques and
technologies used in healthcare, and their impact on the expansion of BD, is
required, especially across all nations and healthcare organizations. For this
reason, it is essential to arrange conferences and seminars on a regular and
adequate scale in both the Arab world and beyond to share the most recent
developments in the area.

D. Big Data Tools in the Healthcare Sector Sector

Kumar and Singh [6] suggested a Hadoop-based architecture for healthcare
problem-solving, which would use BD created by multiple layers of medical
data and provide efficient data analysis to answer healthcare-related questions.
Given that BD includes large networks and is still developing, the solutions were
insufficient.

Sonnati [7] recommended Hadoop data processing in her paper. BD was used
to improve healthcare science, cost, and availability. It uses computers to assess
and provide patient-centered care. It shows how raw data flows through Hadoop
and analytical engines to the system’s purpose. According to the paper, geography
is important for analyzing healthcare data.

Similarly, in their article, Dhayne et al [8] investigated the efficiency of current
BD technologies, tools, and applications in a variety of Healthcare sector activities,
including data collection, connection, process, and analytics, during the past
several years. According to them, the current Hadoop-based model solutions that
rely on NoSQL and parallel programming were considered unsatisfactory.

Chauhan et al [9], discussed several tools that can be used in the healthcare
sector BD, some of them are listed below:

+ Cassandra database offers scalability, high availability, and efficiency. Its linear
scalability on commaodity hardware or cloud infrastructure and well-established
failure tolerances makes it the best platform for mission-critical data.

+ Hadoop was created in 2002 to support a web-based search engine. Since
then, analysts have used this ecosystem to analyze massive data sets. Data
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processing that differs from the relational database model is too complex to
be done all at once. Hadoop ecosystem and architecture include opensource
tools, libraries, and BD techniques for analyzing many datasets from different
sources (such as online images, audio, video, sensor recordings, and textual
documents).

+ Hive is a Hadoop layer that allows SQL-like tests and queries. It enables
real-time data analysis, summarization, and searching. Hive makes it easy to
extract, convert, and access data from files and storage systems.

E. Use of Al in the Healthcare Sector

In her paper, Roy [10] highlighted the uses of ML in health care sectors. She
mentioned that ML is a fast-growing field in computer science. ML is an Al subfield
that automatically learns new tasks by observing how humans do them. It uses
input data to forecast the model. Scalability, speed, accuracy (to a large extent),
and ability to predict healthcare outcomes make ML well-suited. ML can identify
diseases faster and more accurately in healthcare sectors. ML is used for diagnosis
and therapy in medicine. This may help doctors get a more accurate picture of a
patient’s condition. ML has also helped discover new medicines. Google and IBM
have developed ML platforms to find novel treatments. Moreover, Efthymiou et al
[11] explained how Al can change doctors’ and nurses’ roles. Doctors will monitor
Al’s time cycle study and actions to protect patients from statistical insignificance
and variable therapy results. This gives acute care Al programs important decision-
making details.

Shifting medical education from threshold decision making to time pattern
recognition may help policymakers ensure doctors can supervise Al. In healthcare,
biological imaging, lab test results, doctor’s notes, and health status indicators
require patient health tracking. High-level data on health care travel volume, variety.
BD improves healthcare efficiency. Many scholars use broad data strategies in
healthcare studies. BD for health informatics and its role in disease identification,
diagnostics, and treatment are reviewed.

F. Current System of Public and Private Hospitals vs. BD

Christine et al [12] conducted the same tests in both public and private hospitals,
reporting sensitivity differed by both diagnosis and facility type. Condition/
procedure and hospital type reporting standards vary. Public hospitals reported
diagnoses more accurately (higher sensitivities) and private hospitals reported
treatments more accurately. The lower postpartum hemorrhage rate in private
hospitals supports the differential discrepancy hypothesis. If the trend holds for
other conditions, routinely collected data may identify health risks and problems
at private hospitals.
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Public hospitals are more likely to record negative occurrences (diagnoses),
while private hospitals are more likely to share side effect management treatments,
but the effect on outcomes is unclear. It was discussed that researchers should
use caution when comparing public and private hospital patient outcomes due to
apparent inconsistencies in reporting. Adjusting for hospital type will be necessary
for predictive or causative analysis of adverse outcomes. Assessment and
improvement of routinely obtained population health data should be promoted.
As a first step, it is crucial that medical records have clear, precise, and full
documentation of all diagnoses and procedures.

The rising costs of medication research and the accompanying pressure on
prices are discussed in a paper by Oktay Yildirim et al [13]. Pharmaceutical firms
and numerous other stakeholders are considering strategies to enhance the
effectiveness of medication research & development to prevent the perception
that a lack of corporate perspective would result in unmet medical demands.

Prospects exist to improve drug development effectiveness through public-
private collaborations, dynamic systems, and the use of BD. To make the most
of these possibilities, though, it is important to be familiar with the constraints that
come with them. In each of these fields, the pharmaceutical business cannot rely
on itself alone to create new medicines. Instead, they argue that the development
of novel pharmaceuticals to meet unmet medical needs will be increasingly shaped
by early dialogue between pharmaceutical corporations, university researchers,
regulatory agencies, health technology assessment organizations, insurers, and,
most crucially, patients.

G. Benefits of Big Data in the Healthcare Sector

Raghupathi and Raghupathi [14] discussed the healthcare industry, from solo
practices to multi-provider groups to insurance companies, stands to gain greatly
from the combination, and effective use of BD. Below are the benefits of using BD:

+ Research and development: Predictive modeling for a leaner, quicker, more
focused R&D pipeline in pharmaceuticals and devices. Analysis of clinical
trials and patient information to identify follow-on indications and adverse
occurrences.

+ Public health: Tracking illness outbreaks and trends to enhance surveillance.
Developing better-targeted vaccinations faster. Using BD to detect needs,
deliver services, foresee, and avoid problems, especially for populations.

+ Evidence-based medicine: It integrates and analyzes a wide range of organized
and unstructured data, including Electronic Medical Records (EMRs), financial
and operational, clinical, and genetic data.
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+ Genomic analytics: Improve the quality and cost-effectiveness of gene
sequencing and incorporate genomic analysis into treatment choices and the
growing patient medical record.

+ Fraud analysis: Examine claims rapidly to reduce waste, fraud, and abuse.

+ Device/remote monitoring: Collect and analyze streaming data from hospital
and home devices to predict undesirable events.

+ Patient profile analytics: It can be used as segmentation and predictive
modeling, at-risk patients who might benefit from preventative therapy can be
identified.

+ Clinical operations: Research comparing different methods of diagnosis and
treatment to see which is more clinically useful and cost-effective.

In addition, BD demonstrates domain-specific benefits across key areas of
healthcare delivery. Pertaining disease or complications prevention, De la Torre
et al. [18] mentioned that predictive models evaluating routine, environmental,
and clinical data can help identify high-risk individuals before symptoms appear,
thereby improving screening effectiveness. In the context of diagnosis, Agarwal et
al. [19] highlighted that Al-enhanced analytics of medical imaging and multi-modal
data can accelerate disease detection and reduce false positives.

In pharmacy, the BD in Pharmacy [20] paper explained how integrated data
systems facilitate tailored prescription adjustments, real-time drug interaction
alerts, demand forecasting, and supply chain optimization. Similarly, the Global
Trends of BD Analytics [21] study emphasized that in medicine, combining
genomics, patient history, and BD-driven insights supports precision therapies and
improved outcome prediction.

H. Challenges of Big Data in the Healthcare Sector

Fatt and Ramadas [15] discussed the challenges of BD in healthcare, some of
them are listed below:

+ Security: Protecting BD from hacking, cyber theft, and phishing is crucial.
Before healthcare sectors start adopting BD, they need to find ways to manage,
protect and secure it.

+ Data Classification: BD is unstructured, large, and variable. Before using data,
it must be categorized. It is time consuming. Massive amounts of data need to
be interpreted or combined for it to make sense to people.

+ Data Modeling: BD is great for modeling and simulation, but the right data must
be found, organized, and gathered before it can simulate problems and lead
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to effective solutions. Without well-organized data, it is hard to analyze results,
create visuals, and extract relevant data.

+ Cloud storage: The cloud can store information or be used to build a system.
The cloud will require sufficient storage and upload speeds.

+ Miscommunication gaps: There is a major difficulty with BD because of the lack
of communication between users and data scientists. BD may not be used to
its full potential if consumers do not understand data scientists’ information.

+ BD can predict medical problems, but it can also undermine health care
professionals. Instead of doctors and nurses, patients will use gadgets.

lll. METHODOLOGY

In the previous section, we discussed BD in healthcare and offered a detailed
analysis of its position in healthcare informatics and the industry overall. The
capacity to prescribe suitable treatments for each person, rather than those that
work for most people, is made possible by the integration of BD and healthcare
analytics, leading to therapies that are successful for specific individuals.

It is well known that BD analytics is still in its development, and that the present
tools and techniques are inadequate to address the issues that arise from working
with such large datasets. As with any large system, BD poses considerable
difficulties. Thus, a lot of study in this area is needed to find answers to the
problems plaguing the healthcare system. This research was conducted with the
use of previous papers and books with standard keywords through databases.

Moreover, to strengthen the methodological accuracy, the paper explains that
four expert perceptions were collected through semi-structured conversations with
representatives from Bahrain’s healthcare network. Contributors included a Chief
of Health Programs and Policies, an IT Project Manager at the Ministry of Health,
a practicing physician, and a health insurance specialist. Each conversation
followed a guided query set encompassing system readiness, data integration,
and anticipated challenges in using BD and Al. The insights were evaluated
thematically, concentrating on repeating patterns linked to policy, infrastructure,
and technical expertise. This methodology positions the inputs as expert views
rather than formal practical data, positioning with the abstract nature of the paper.
Below are the main points from each individual:

+ Ms. Aisha AIMahmood, the Chief of Health Programs and Policies stated that:
“Bahrain has started implementing the system for both public and private but
now they started with public hospitals. The aim is to provide better care to
the patients and healthy society and to cover the needs of the stakeholders
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(health providers and patients). But this system is not used to read the pattern
of the data or predict treatment plan, it is not a BD tool. This system is used for
recording only.” Below are the current systems in Bahrain as mentioned by Ms.
Aisha:

- A centralized system called Sihaati is currently used for hospitals and health
insurance providers. It is an all inclusive database that stores information
centrally. Each patient has their own medical records in this system. From the
time a patient arrives at the hospital until they are discharged, a wealth of
information is gathered and stored in the system, even data on a patient’s
death is recorded. Many insurance providers may ask for this data because it is
essential to underwriting and claims-handling. Since the insurance procedure
varies by illness, insurance companies need this data from the national medical
report to determine if a patient has a certain illness.

- There is a system for medications. From the time they arrive in Bahrain until
they are administered to a patient, the technology monitors and traces the
drugs. All this data is stored in a system called Drug Utilization Review.

- There is a portal for patients to check their health data, schedule appointments,
and get lab work and diagnostic results. There is a connection between
hospitals and the health organization, and patient data is sent through these
interfaces.

- For data categorization, a coding method is used. Drug Registration Member
(DRM) system members must register and get licenses to use listed
pharmaceuticals. Before administering therapy, a patient’s diagnosis is verified
using an international coding system. Hospitals use Australian version of
the system. Public hospitals adopted a new data collection and organization
system in 2022. The drug codes reflect medication prevalence. Grouping is
only done for patients requiring extended hospitalization, and it is based on
various factors. For other data, hospital operations are coded using a special
system.

+ Mr. Mohd Abdulillah, an IT project manager at the Ministry of Health stated
that; ‘Huge detailed reports from iHealth application are prepared on demand
to provide information needed to make decisions. It helps them predict data
depending on a specific trend and make decisions or take preventative
measures if necessary. Under the auspices of the Supreme Council of Health,
the implementation of the compulsory health insurance project will help to
enhance the data process to establish a unified system between the public and
private sector by the early next year.’
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+ Dr. Mohd Barni, a doctor in the orthopedic department at Ibn Al-Nafees Hospital
said: ‘It is essential to determine the hospital’s needs as there is an increasing
demand of resources in certain departments and excess resources in other
departments where it is not needed. By extracting data through BD, we can
regulate the demand and supply of resources which will help to reduce costs
and increase future profits. Moreover, the system will be used also to determine
the quantity of the medical tools and medicines, they need on an average basis
to predict the future needs.’

+ Mr. Hasan Khalaf, a health insurance specialist from NextCare insurance
company said: “The insurance companies have begun to assign analytics and
specialized doctors to ensure the integrity of the pricing and procedures by
analyzing the data provided by the hospitals. Also, insurance companies rely
on this data to review insurance quotations and build future strategies.”

Given that this is a conceptual paper, the stakeholder discussions are positioned as
expert insights rather than formal data collection. These insights were intended
to enrich the conceptual analysis by reflecting real-world perspectives from
healthcare professionals and policymakers, not to serve as empirical evidence.
This framing aligns with the paper’s exploratory purpose and maintains
consistency with its non-empirical research design.

\TA FINDINGS AND DISCUSSION

There are now approximately 650 hospitals and clinics in Bahrain, with more
being approved annually [16]. Bahrain is witnessing an increase in hospitals,
clinics, and specialized therapies. Bahrain’s central location, talented workforce,
and strong foundation are boosting its healthcare sector. Performing data analysis
is a common practice for many companies since it helps them save costs, optimize
spending, and boost revenue. Al, cloud computing, and data visualization are just
some of the tools that can assist the healthcare business in Bahrain to enhance
treatment results and save lives.

Better treatment and care for patients’ health is hindered by the lack of a unified
system in both public and private sectors. Imaging, telemedicine, electronic health
records, and other sources of data will make it difficult for the rapidly expanding
health care sector in Bahrain to manage the sheer volume of information being
generated. Data professionals with the ability to analyze and derive insights
from the data and effectively communicate those results to diverse stakeholders
are essential if public and private hospitals and other providers are to meet and
conquer those difficulties.
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The integration of BD and Al into healthcare represents an evolutionary process
that can be understood through distinct developmental phases. Raghupathi
and Raghupathi [14] emphasize that BD analytics holds significant promise for
revolutionizing healthcare delivery.

The foundation of modern healthcare data management is built on technologies
like Electronic Health Records (EHR), which digitize and organize health
information. These systems frequently rely on Hadoop ecosystems and NoSQL
databases such as Cassandra for scalable infrastructure [6, 9]. Critical to generating
value is data mining, which extracts knowledge and insights from diverse data
sources. Advancements have led to the integration of Al tools to support clinical
decision-making and disease diagnosis [10, 11]. Ongoing research is dedicated to
achieving a fully integrated intelligent healthcare ecosystem, encompassing goals
like real-time disease monitoring, personalized medicine, automated diagnosis,
illness prevention, and Al-driven drug discovery [14, 15].

V. IMPLEMENTATION OF BIG DATA IN BAHRAIN
A. Centralized System

As discussed in the literature review, routinely collected population health data
should be evaluated and improved for medical records, diagnoses, and treatments
to be clear, exact, and comprehensive. With a centralized system, the applications
of BD analytics can boost the effectiveness and quality of healthcare delivery in
Bahrain’s public and private sectors, helping to diagnose disease early, facilitate
patients with evidence-based medical options, monitor the standards of medical
and healthcare establishments, and provide better treatment options. This new
system could revolutionize medical research and curing diseases.

B. Precise Medicine and Al

The patient’s current and prior medical issues, allergies, medication history,
and other information the hospital needs to treat the patient are all included in the
patient’s electronic health record. It does not pay much attention to a person’s DNA
or family tree. Precise medical care is only possible with this kind of information
as it will forecast an illness in a person’s rather than only treating the existing
symptoms. It examines the person’s rate, and suitable treatment procedures are
supplied.

High satisfaction rates may be achieved if the public and private healthcare
sectors in Bahrain incorporated BD analytics techniques. It is possible to reduce
death rates by using patient-focused, specialized health technologies. ML refers to
computers’ ability to “learn” from data to recognize patterns and make judgments.
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It helps researchers understand complex relationships and disease causes. To
evaluate information better we must use BD for illness management and Al-
enabled personalized medicine. The public and private healthcare sectors in
Bahrain might benefit from the proactive nature of Al technology, but thorough
study is required to fully realize this potential. Problems with ethics, privacy, and
data security need to be investigated as well.

C. Big Data Tool

One of the most cutting-edge options is Hadoop data processing. Hadoop’s
computational power will revive established medical statistics methods, improving
their effectiveness. Applications built on Hadoop are utilized in the healthcare
industry for a wide variety of purposes, including cancer and genomics therapy,
vitals monitoring for patients, hospital networks, fraud prevention and management.
A handful of workable BD and Analytics computer systems strive to promote
testing, cost, and usability in the field of medical care.

D. Limitations

BD analytics is still developing, as are solutions to the problems it causes.
The public and private healthcare sectors in Bahrain, as well as the project
team, must do much research before fixing the healthcare system’s problems.
BD applications are needed to improve patient care and provide individualized
treatment. Accessibility, consistency, usability, adaptability at different levels, data
protection, and quality assurance may be evaluated. Public and private healthcare
must have menu-driven, user-friendly, and clear BD analytics results to benefit.

VI. CONCLUSION AND FUTURE DIRECTIONS

When applied to healthcare, BD analytics has the potential to revolutionize the
way in which highly advanced technologies are used to mine clinical and other
data stores for useful insights that can then be used to guide strategic decision
making. There is a need to unify healthcare data through modifying data creation,
collection, storage, and utilization practices. Better and more convenient care for
patients at significantly reduced costs is the result. This is more effective for illness
prevention than disease treatment.

Data organization will facilitate the provision of individualized care to patients
located at considerable distances over the Internet. Many new employments will
be created because of using BD in the healthcare sector.

Both the public and private sectors in Bahrain would benefit greatly from
adopting BD technology because of the revolutionary computational tools they
provide for analyzing and giving treatment to patients based on their individual
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needs. Clinical decision support, disease management, patient screening, and
lifestyle monitoring are some of the stated goals. Collaborations between the
public and private healthcare sectors, adaptable designs, and the application of
BD present possibilities for enhanced drug development efficiency. While these
possibilities are intriguing, they can only be used fully if their limitations are
understood.

Our future work will be focused on enhancing this paper by doing more research
and conducting additional interviews with healthcare professionals and insurance
companies to have a comprehensive idea on how BD can be implemented in
Bahrain. For the sake of speedy data processing and transfer, our future studies
should focus on developing a single EMR standardized for the medical note
and more importantly on strategies for forming a public-private health sector
partnership, as it is crucial for the two sectors in Bahrain should be encouraged
to exchange data with proper security measures to aid one another in resolving
the demographic difference and ensuring that the data is representative of the
population. BD analysis will shorten and expedite the treatment choice, allowing
for a more effective reaction from authorities in times of emergency, therefore
future research should focus on data needed for real-time monitoring, such as
contagious illnesses or tracking that requires intervention. We should research
methods for using BD to perform preventative measurements and enable prompt
stakeholder participation in the case of illnesses, hence lowering the cost of
treatment and the burden of ongoing diseases.
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Abstract

Recently, there has been an increasing interest in exploring the field of using generative
artificial intelligence (Al) in the field of human resources management. The utilization
of this technology gives the organizations the ability to introduce recruitment strategies,
automate administrative duties, improve decision making and perform predictive analysis.
Purpose: Therefore, there is a need to explore the field and provide a framework that can
be used as a guide for improving different processes of Human Resource Management
(HRM). Methods: This paper reviews the use of generative Al in the Human Resources (HR)
department, highlighting its potential to improve operational efficiency and effectiveness
and provide a generic framework for integrating generative Al in HRM. Moreover, the
paper also discusses in detail the role of generative Al in employee onboarding. . In
addition, and experiment was conducted to compare between Al-generated model and
human expert evaluations of HR questions and answers conversations across three key
domains. The comparative analysis reveals strong alignment between human expert and
Al-generated evaluations across HR activities, with variations under 5%. Conclusion:
The paper concludes by discussing the implications of generative Al for the future of work
and the role of HR professionals in leveraging Al technologies.

Keyword: Human Resource, Human Resource Management, Generatvie Al, ChatGPT.
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Introduction

Human Resources Management (HRM) is an important component within
organizations, including the processes of recruitment, management, and employee
development. Its primary objective is to optimize organizational effectiveness
by building positive employee relations, providing staff training, and facilitating
overall organizational growth [1]. Integrating innovative technology into human
resource management systems allows managers to efficiently gather, distribute,
and communicate with employees [2]. The use of artificial intelligence (Al) in HRM
can improve productivity, reducing costs by streamlining procedures, therefore
improving overall productivity and efficiency [3]. The emergence of generative Al
systems, represented by ChatGPT, within the field of human resource management
has initiated a significant period of progress in the area of inventive workforce
management and employee engagement [4].

While various studies have explored generative Al in HRM, it is worthwhile
to invest more time and effort in conducting research that provides a generic
framework for HR professionals to use generative Al in HRM [5]. Existing
research lacks a comprehensive framework that integrates these technologies
across HR functions. Additionally, critical areas like employee onboarding remain
underexplored despite their strategic importance to organizational success.

Therefore, this paper fills the gap, provides a generic framework for using
generative Al tools in HRM, and especially provides an in-depth demonstration of
using generative Al tools as HRM assistants in employee onboarding.

The proposed framework improves HRM practices and provides different
contributions such as:

1. Proposing an integrated framework that maps generative Al capabilities to
specific HR functions.

2. There is no study that provides a specific framework for using generative Al in
employee onboarding. Therefore, this paper will fill in the gap and gives a clear
guide to the role of generative Al in employee onboarding.

3. Providing practical guidelines across multiple HR contexts
Background
A. Genrative Al

Generative Al can be defined as Al techniques and models specifically developed
to produce novel data that closely resembles the material they were trained on.
Generative models are employed to generate novel forms of content, including
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images, text, audio, and video. Generative (Al) models learn patterns from
preexisting data and subsequently generate new data instances by utilizing
these obtained patterns [6] .

To develop a generative Al tool, there are different components or phases that
need to be considered as shown in Fig.1 and explained below:

+ Data collection and preprocessing: the main step is collecting huge datasets
that are required to make the training phase. Then there is a need to perform
different preprocessing methods such as cleaning [7].

+ Selecting the type of generative model, which is dependent on the type of data
and their strengths and weaknesses [8].

+ Model training and optimization: the model is trained on the huge datasets that
were collected in the first step in order to learn the pattern and have the ability
to generate new content [9].

+ Model Evaluation: the model needs to be evaluated to assess the performance
using different measurements [10].

+ Deployment and application: After the completion of training, the generative
model can be deployed and used for the purpose of generating novel content
or data. The process of deployment includes the integration of the model into
an application or system that can effectively utilize its generative capabilities

[11].
Selecting the
Generative AT
Model training
and optimization
Deployment and
< s

Figure 1. The main components to build a generative Al model

Data collection
and preprocessing

B. Generative Al vs. Predictive Al

This section explores the basic differences between two well-known subfields
of artificial intelligence, generative Al and predictive Al, as summarized in Table I.
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+ Generative Al: primarily focused on producing new content, including text,
images, music, and code. These systems create new content based on learned
patterns using architectures like transformers, GANs, or VAEs [12], [13]. As
examples: GPT-4, DALL-E. The primary purpose is content generation and
creation.

+ Predictive Al: primarily intended to find underlying patterns in historical data to
predict future results. In order to forecast future events or make well-informed
judgments, these systems use statistical models and machine learning to
analyze historical trends and relationships [14].For instance: regression
models, classification algorithms. The primary purpose is the prediction of
specific values or categories.

Table I. Generative Al vs. Predictive Alkey differences summarized

Feature Generative Al Predictive Al
Focus Creating new content Forecasting future outcomes
Data Use Learn patterns to generate new Analyze historical data to identify
data trends
Novel creations Predictions
Output . L
(e.g., images, text) (e.g., probabilities, trends)

3. Related works

There are different studies that have been conducted in the field of using
generative Al in improving HRM processes. In 2023, the authors discuss the
significance of Generative Al in improving recruitment, training, and performance
evaluation in HRM [15]. Generative Al in recruitment can facilitate automated
candidate screening by utilizing algorithms to analyze CVs and requests. This
procedure not only speeds up the recruitment process but also promotes equity in
the selection of candidates. Furthermore, the ability of Al to produce dynamic job
descriptions can more effectively match candidate talents with the requirements
of the organization. Predictive analytics, which is a component of generative Al,
enables organizations to predict future employment needs by analyzing past
recruitment data. Moreover, Al enhances the efficiency of training initiatives by
tailoring learning routes to individual employee needs, learning styles, and career
objectives [15].

Furthermore, Al has the ability to analyze different sources of information in
order to assess the performance of employees. Al has the capability to investigate
key performance indicators (KPIs). Additionally, it has the capability to include data
from different sources, such as employee activity logs, customer feedback, and
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project schedules. By adopting a comprehensive model, artificial intelligence (Al)
offers a more precise and impartial evaluation of an employee’s performance [15].

In 2023, Pawn et al. present a review of the viewpoints and potential avenues
for utilizing ChatGPT in the field of HRM [16]. The paper discusses the effects
of ChatGPT on employment relations, employee well-being, and employee
engagement. It includes an example that was mentioned by Edlich et al. (2018)
[17], the authors emphasized the integration of chatbots and cognitive agents
within human resources service centers, which were responsible for addressing
employee inquiries and supervising record-keeping. Furthermore, the analytics
that are generated can contribute to enhanced decision-making by executives
and result in increased support for human resource management, ultimately
influencing employment relationships.

An additional important example of an Al-powered chatbot is Woebot, a
commercially conversational agent that offers mental health assistance to its
users [18]. During the experiment, the findings indicated a considerable decrease
in symptoms associated with depression [16].

In 2024, Rane examines the role and issues associated with ChatGPT, Gemini,
and other generative artificial intelligence systems in the field of human resource
management [4]such as ChatGPT, into Human Resource Management (HRM.
By utilizing their artificial intelligence capabilities in natural language processing,
these artificial intelligence systems optimize the recruiting process, guaranteeing
impartial candidate selection and improving the overall effectiveness of human
resources departments. Also, the paper discusses the role and challenges of
generative Al in different HRM aspects such as recruitment, training, employee
onboarding, employee engagement and support, and HR analytics and decision-
making.

The challenges in implementing generative Al in HRM include ethical concerns
in data privacy, data security, and continuous maintenance of Al algorithms to align
the changes in the organizations. In addition, there are different issues regarding
data storage and data sharing [4]such as ChatGPT, into Human Resource
Management (HRM.

In 2024, Aguinis et al. provide different contributions to the field. The paper
discusses how to use ChatGPT in eight HRM functions such as recruiting,
compensation management, performance management, benefits management,
training, strategic HRM, job analysis, and retention and separation [19].
Furthermore, the paper provided different recommendations to implement a
verification method to make sure that the assistant of ChatGPT is accurate and
trusted.
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Table Il shows that previous studies on the use of generative Al in HRM primarily
examined the role of tools like ChatGPT in the HRM process, their applications,
and potential challenges. However, to the author’s knowledge, there is no empirical
study that measures the accuracy and performance of applying such tools in HRM.
Additionally, it’s crucial to explore the Al-generative tools specifically designed for
the HRM domain. Furthermore, the employee’s onboarding is a very important
process in HRM, but the related works just give simple examples of how to use
generative Al tools in this process without discussing it in detail in all phases and

giving a clear guide to using generative Al in employee onboarding.

Table Il . RELATED WORKS

Creating personalized
training content

Study purpose Generative Al Predictive Al
-Automated resume
Recruitment Dynamic job descriptions scanning
-Predictive analysis
[18] Training Tailoring learning

routes to individual
employee needs

Performance man-
agement

Generating performance
review descriptions

Investigate (KPlIs)

[16]

Employment rela-
tions & wellbeing,

-Human resources service
centers chatbots

-Using Al-enabled chatbot
to support the mental
health of users

[4]such as Chat-
GPT, into Human

Onboarding

-Virtual tour content
creation.

-Interactive Q&A re-

Support the onborading
process.

Management

Resource Manage- sponses
ment (HRM -
Employee Engage- Engagement content Analysis of employee
ment and Support creation feedback.
[19] Compensation Policy documentation Designing a pay

structure

4. The proposed framework

This paper presents a generic framework for integrating generative Al in human
resource management, as illustrated in Fig. 2. Although some of the presented
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HRM aspects were discussed in previous studies [19], the framework classifies
the role of generative Al according to HR departments and also suggests tools that
can be used for each department. In addition, a step-by-step process shows in
detail how to integrate GenAl tools in the recruitment process, as shown in Fig.3.
Furthermore, the paper provides a specific framework for employee onboarding,
as shown in Fig. 4.

A. Generic Framework of Integraging Generative Tools in HRM

The generic framework for integrating generative Al in human resource
management, as illustrated in Fig. 2, divides HR activities into three departments,
which are recruitment and selection, training and development, and employee
relations. The HR activities of recruitment and selection include the following:

+ Creating a recruitment strategy
+ Workforce planning

+ Screening resumes

+ Coordinating interviews

+ Compensation and benefits

+ Defining job descriptions

The role of generative Al in recruitment and selection can be used in the
following:

+ Candidate sourcing

* Resume screening

* Interview Scheduling

+ Chatbots provide job seekers with quick responses to frequently asked questions.

The second department that presented in the framework is training and
development. The HR activities of this department include the following:

* Training
 Performance evaluation

The role of generative Al in training and development can be used in the
following:

* Personalized Learning Paths

+ creating learning content



Arabian Gulf Journal for Administrative Sciences April 2025 112

« Skill gap analysis
* create learning objectives.
+ Succession planning

The third department is employee relations. The HR activities of this department
include the following:

+ Employee satisfaction
+ Employee well-being
+ Employee Onboarding
* Employee Engagement
The role of generative Al in employee relations can be used in the following:
* Surveys and feedback analysis.
+ Chatbot (support mental health, human resources service).

The recruitment and selection activities can use the Xor.ai generative Al tool
[20], while for the training and development activities, Zavvy can be utilized [21].
In addition, Workable [22] can be used for the purpose of employee interaction
activities.

Furthermore, as an example of using ChatGPT for recruitment. The following
question is asked of ChatGPT, and the answer is presented below. The ChatGPT
suggested a recruitment plan as follows [23]:

Prompt: “As a human resource recruitment specialist for a medium-sized
human resources consultation firm in Saudi Arabia, Riyadh, your key objective
is to lead the digital transformation within the firm. Your role involves building a
diverse talent pool spanning various fields, including Software Engineering, Data
engineering and
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HR
Department

Activities

Role of
GenAl

GenAl Tools

Digital transformation Specialists. while promoting inclusivity, innovation, and
sustainability. Currently, the organization operates across multiple departments
but lacks specialists in digital transformation to drive diversity initiatives effectively.
Your recruitment plan must be comprehensive, detailing specific recommendations,
timelines, and resource allocation to align with diversity recruitment best practices.
Incorporating citations from authoritative sources will strengthen the credibility of

A Generic Framework for Integrating Generative Al in Human Resource ...

Generic Framework for Integrating Generative AI in HRM

Recruitment
and selection

Creating a recruitment strategy

Workforce planning
Screening resumes
Coordinating interviews
Compensation and benefits
Defining job descriptions

Candidate sourcing

Resume screening

Interview Scheduling
Chatbots {provide job seekers
with quick responses to
frequently asked questions)

Xor.ai

Training
and development

Training
Performance evaluation

Personalized Learning Paths
creating learning content
Skill gap analysis

create learning objectives
Succession planning

Employee

Relations

Employee satisfaction
Employee wellbeing
Employee Onboarding
Employee Engagement

Surveys and feedback analysis.
Chatbot (support mental health,
human resources service )

= Workable

@

Figure 2. A generic framework for integrating Generative

Al in Human Resource Management

your plan, highlighting successful diversity initiatives in similar sectors.”

Answer: To lead the digital transformation and promote diversity within the
human resources consultation firm in Riyadh, Saudi Arabia, | propose the following
comprehensive recruitment plan:

1. Assessment of Current Needs and Resources:

+ Conduct an internal audit to identify existing skill gaps and diversity representation

within the organization.

+ Analyze current recruitment strategies and resources available for digital

transformation initiatives.
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2. Define Objectives and Targets:

+ Set clear and measurable goals for diversity recruitment, specifying targets for
hiring Software Engineering, Data Engineering, and Digital Transformation
Specialists.

+ Align objectives with the organization’s mission, values, and long-term strategy.

3. Develop a Comprehensive Recruitment Strategy:

+ Utilize a multi-channel approach for sourcing candidates, including job boards,
social media platforms, professional networks, and industry events.

* Leverage technology such as Al-driven recruitment tools to eliminate biases and
broaden the candidate pool.

+ Partner with universities, coding boot camps, and professional organizations to
tap into diverse talent pipelines.

+ Implement employee referral programs incentivizing current staff to refer qualified
candidates from underrepresented groups.

+ Collaborate with diversity-focused recruitment agencies to reach diverse talent
pools.

+ Host recruitment events targeting specific demographic groups and showcasing
the organization’s commitment to diversity and inclusion.
4. Revamp Employer Branding and Messaging:

+ Highlight the organization’s commitment to diversity, innovation, and sustainability
in all recruitment materials and communication channels.

+ Showcase employee testimonials and success stories from diverse backgrounds
to attract top talent.

+ Ensure the company website and social media profiles reflect a diverse and
inclusive workplace culture
5. Training and Development:

* Provide unconscious bias training for hiring managers and recruitment teams to
mitigate biases in the selection process.

« Offer professional development opportunities and upskilling programs to existing
staff, fostering a culture of continuous learning and growth.
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6. Establish Key Performance Indicators (KPIs):

+ Define metrics to measure the success of diversity recruitment efforts, such as
the percentage of hires from underrepresented groups, employee satisfaction
surveys, and retention rates.

+ Regularly review and adjust strategies based on KPIs to optimize effectiveness.

7. Timeline and Resource Allocation:

+ Develop a timeline outlining specific milestones and deadlines for each phase of
the recruitment plan.

+ Allocate adequate resources, including budget, manpower, and technology, to
support the implementation of the plan effectively.

8. Monitor and Evaluate Progress:

+ Establish a monitoring and evaluation framework to track progress towards
diversity recruitment goals.

+ Conductregular reviews and assessments to identify challenges and opportunities
for improvement.

+ Solicit feedback from employees, candidates, and stakeholders to ensure
continuous refinement of recruitment strategies.

By implementing this comprehensive recruitment plan, the organization can
effectively attract and retain diverse talent in key areas of digital transformation,
fostering innovation, inclusivity, and sustainability in Riyadh’s human resources
consultation sector.

Furthermore, to illustrate how generative Al can be integrated into the
recruitment and selection process, the workflow that is presented in Fig.3. shows a
step-by-step process or decision trees to know how the HR specialist can use the
GenAl tools in different processes. Also, it presents the challenges and potential
issues of integrating generative Al into HR, which include providing inaccurate
information, bias in Al algorithms, and data quality.

B. Employee onboarding framework

As discussed previously, employee onboarding is a very important process
in HRM; however, there is no study that provides a specific framework for using
generative Al in employee onboarding. Therefore, this paper will fill in the gap,
discuss it in detail in all phases of employee onboarding, and give a clear guide to
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the role of generative Al in employee onboarding as shown in Fig.4. The process
of onboarding involves facilitating the integration of new employees into an
organization by implementing both formal and informal practices, programs, and
policies [24].

(% Identify the hiring % .. in AL Algorithms
' requirements. a
No Using Chatbot for
candidate interaction
candidate sourcing % Gl ifthe Yes
candidate st .
' s accepted Prepare interview
questions
Yes
% Check if the
- information
s correct Resume screening to determine Yes % - Check) é{‘m:‘
o erview Questions
if the candidate is qualified for the ' ey
o position.
No
n Inaccurate or C A F o) ;
[ “onducting interviews Data Quali
Y1 unreliable results [ “Kew g a iy

Figure 3. Decision tress of how generative Al tools integrated in the
recruitment process

Kole 01 Generative Al In Unboarding Frocesses oot wirkfow

Z
(01 Preboarding \; ~ - + | e

Figure 4. Employee onboaring
framework

Figure 5. Enboarder tools

As shown in Fig.4, the GenAl tools can be used in the employee onboarding in
all phases. First, in the pre-boarding process, the GenAl tools can help to write the
welcome emails and prepare the content of paperwork efficiently which can save
time and effort. Then, the GenAl tools can also create onboarding documents and
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a company handbook. Moreover, it can create a training path for each employee
according to different criteria. For the integration process, a chatbot could be used
to give the employee the required support and also collect their feedback.

There is also a generative Al tool which called Enboarder [25] as shown in
Fig.5., which is a platform for employee onboarding that uses artificial intelligence
(Al) to generate customized onboarding experiences.

In addition, ChatGPT can also be used for employee onboarding processes. As
an example, ChatGPT is used to answer the following question:
Prompt: “As a human resource specialist, could you please give me the

content of welcome package during employee onboarding process.”

Answer:

—

. Welcome Letter: Warm greeting from CEO or department head.
. Company Handbook: Policies, procedures, benefits.

. Organizational Chart: Company structure overview.

. Employee Benefits: Health, retirement, PTO.

. IT and Security: Setup info, cybersecurity tips.

. Office Facilities: Parking, cafeteria, gym access.

. Company Culture: Mission, values, stories.

. Welcome Gifts: Company swag or merchandise.

© 0O N o 0o~ W DN

. Contact Information: Key personnel contacts.
10. Next Steps: Onboarding tasks and timeline.
11. Feedback: Encouragement for input on process.
5. challenges of using generative ai tools in HRM

There are different challenges and issues in using generative Al in HRM, which
include the following [16]:

1. The provided information could be inaccurate or out-of-date.

2. The use of generative Al in research and selection could result in bias and
discrimination; this can be avoided by implementing an effective Al algorithm.

3. Privacy and data security: sharing data with a chatbot or any GenAl tools can
result in a privacy violation.
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4. Legal and ethical concerns: There are different national laws and regulations that
should be reviewed before using these GenAl tools to avoid doing something
illegal.

6. Framework Validation

To validate the proposed model, an experiment was concducted using Claude
[26]. The Generative Al tool is used to replace humans in generating Questions
and Answers conversations in different activities of HR domain.

Evaluating Human Resource activities through structured conversations is
crucial for organizational development and employee success. This experiment
aims to assess the quality and effectiveness of Al-generated HR conversations
across three key domains: employee satisfaction, training program evaluation,
and onboarding assessment.

The experiment was conducted in two phases:

1. Generation Phase: Claude Al was prompted to generate 10 professional HR
questions and model answers across three different HR scenarios

2. Evaluation Phase:
+ Al-based scoring of each conversation using standardized criteria
+ Independent evaluation by HR professionals for validation
« Comparative analysis of both evaluations
The scoring criteria focused on:
* Depth of Response (0-4 points)
+ Actionable Feedback (0-3 points)
+ Clarity/Specificity (0-3 points)
As an example, the following question is asked to Claude:

Prompot: Act as Hr professional and provide a conversation 10 open Questions
with their answers for an employee in three different actitivites which includes:
employee satisfaction, training program evaluation and onboarding evaluation

As an HR professional, I'll provide structured interview questions and model
answers for these three critical HR scenarios:

EMPLOYEE SATISFACTION QUESTIONS:

Q.1: “How would you describe your work-life balance in your current role?” A: “I
generally maintain a good work-life balance. The flexible hours help me manage
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personal commitments, though during project deadlines it can be challenging. |
appreciate that my manager respects our time off and doesn’t expect responses
outside work hours.”

Q.2: “What aspects of our company culture support or hinder your productivity?”
A: “The collaborative environment and open communication channels definitely
support my productivity. | can easily reach out to colleagues for help. However,
sometimes the number of meetings can interrupt focused work time.”

Q.3:: “How do you see your career progressing within our organization?” A: “I see
clear growth opportunities, especially with the recent expansion of our department.
I've had productive discussions with my manager about taking on more project
leadership responsibilities in the next year.”

TRAINING PROGRAM EVALUATION:

Q.1: “How relevant was the training content to your daily responsibilities?” A:
“The technical skills covered were directly applicable to my role. I've already
implemented the new project management techniques we learned, which has
improved my team’s workflow.”

Q.2: “What specific skills from the training have you applied in your work?” A: “I've
been using the data analysis techniques we learned, particularly the advanced
Excel functions. This has reduced my reporting time by about 30%.”

Q.3: “How could the training program be improved for future participants?” A:
“While the content was valuable, more hands-on exercises would help. Also,
having follow-up sessions after a few weeks would help reinforce the learning.”

ONBOARDING EVALUATION

Q.1: “How well did the onboarding process prepare you for your role?” A:
“The structured 90-day plan was very helpful. It clearly outlined expectations and
provided necessary resources. The buddy system particularly helped me navigate
internal processes.”

Q.2: “What additional information or support would have been helpful during
onboarding?” A: “Having a documented workflow of common processes would
have been useful. While my team was supportive, having standard operating
procedures would have reduced my reliance on asking basic questions.”

Q.3: “How effective was the communication during your onboarding period?”
A: “Communication was consistent and clear. Regular check-ins with my manager
and HR helped address concerns quickly. The welcome email with first-week
instructions was particularly helpful.”
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Q.4: “Did you feel adequately integrated into your team during the onboarding
period?” A: “Yes, the team integration was well-planned. The team lunch in my
first week and inclusion in department meetings helped me feel connected. The
introduction email to key stakeholders was also valuable.”

This experiment contributes to both practical HR management and the
advancement of Al applications in HR contexts. By comparing Al-generated
content with professional HR evaluation, we can better understand the potential
and limitations of Al in supporting HR functions.

7. Result and discussion

As shown in Table , this experiment presents an comparison between
Al-generated and human expert evaluations of HR questions and answers
conversations across three key domains.

The comparative analysis reveals strong alignment between human expert and
Al-generated evaluations across HR activities, with variations under 5%. Employee
satisfaction showed the largest gap (77% Al vs 80% human), the Al evaluation
showed greater in work-life balance clarity (3/3 vs 2/3), while the human evaluator
was more critical of skills application in training programs (4/4 vs 2/4).

The training program and onboarding evaluations demonstrated inverse
patterns (87% vs 83% and 85% vs 87.5% respectively). Both evaluators
consistently identified similar areas for improvement, particularly noting the need
for specific examples in employee satisfaction metrics. The high agreement in
overall assessment patterns suggests Al’s potential reliability in HR evaluation
processes, while minor variations highlight the value of maintaining human
oversight in HR assessments.

Based on the comparative analysis between Al and human evaluations, we
recommend implementing Al models for HR survey generation and assessment.
The system should automatically create customized surveys with open-ended
questions across various HR activities, including employee satisfaction, training
evaluations, and onboarding feedback. The Al model would evaluate responses
using established metrics for depth, actionability, and clarity, providing automated
scoring with detailed explanations. However, successful implementation requires
extensive research and testing. Key areas for future study include validating Al
scoring reliability across diverse populations, examining bias mitigation in language
processing, evaluating cultural sensitivity, and measuring correlation between Al
and human expert assessments. Implementation should maintain human oversight
for sensitive decisions, ensure regular model retraining, protect data privacy, and
integrate seamlessly with existing HR systems. Organizations should conduct
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thorough cost-benefit analyses and testing across different contexts before full
deployment.

8. conclusion and futrue works

In conclusion, there is a growing interest in utilizing generative artificial
intelligence (Al) in the field of human resources management. This trend presents
organizations with several opportunities in various areas such as recruitment,
administrative automation, decision-making improvements, and predictive
analytics. The need to explore this domain is emphasized by the necessity to
enhance human resources procedures through a well-organized framework. This
study investigated the incorporation of generative artificial intelligence (Al) in
human resources (HR) departments, focusing on its ability to enhance operational
efficiency and effectiveness.

The framework that has been presented for the integration of generative artificial
intelligence (Al) into Human Resource Management (HRM) shows significant
advantages in transforming traditional HR methodologies. Organizations can
improve their recruitment methods, automate administrative duties, and strengthen
decision-making processes by utilizing generative Al technologies. The present
study presents a comprehensive framework that offers a flexible approach to
incorporating generative Al technologies into (HRM) procedures. This framework
serves as a valuable resource for organizations seeking to

Table lll :Evlaution for the Questions and aNswers
coversations using Al-generated model

HR activities Question Depth of Actionable Clarity Overall
Response
Q1 - Work-life Balance 3/4 2/3 3/3 8/10
. Q2 - Company Culture 2/4 3/3 2/3 7/10
Employee satis-
faction Q83 - Career Progression 3/4 3/3 2/3 8/10
(Total: 23/30 (77%
Q1- Content Rel- 4/4 3/3 2/3 9110
evance
Training pro- Q2 - Skills Application 4/4 3/3 3/3 10/10
gram evaluation Q3- Improvement Sug-
gestions 2/4 3/3 2/3 8/10
(Total: 26/30 (87%
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- . Depth of . .
HR activities Question Response Actionable Clarity Overall

Q1- Role Preparation 4/4 2/3 3/3 9/10
Q2-Additional Support 3/4 3/3 2/3 8/10

Onboarding Q3-Communication Ef-

evaluation fectiveness 3/4 2/3 3/3 8/10
Q4-Team Integration 4/4 2/3 3/3 9/10

(Total: 34/40 (85%

Table IV : Evaluation for The Questions and Answers
Conversations by Hr Professional

HR activities Question Rzesl:)tcl:n(;fe Actionable Clarity Overall
Q1 - Work-life Balance 3/4 2/3 2/3 7110
Employee satis- Q2 - Company Culture 3/4 3/3 3/3 9/10
faction Q3 - Gareer Progression 3/4 3/3 2/3 8/10
Total: 24/30 (80%)
Q1- Content Relevance 4/4 3/3 3/3 10/10
Training pro- Q2 - Skills Application 2/4 3/3 2/3 7110
gram evaluation Qs3- |mgr§££§m Sug- /4 3/3 23 8/10
Total: 25/30 (83%)
Q1- Role Preparation 4/4 3/3 3/3 10/10
Q2-Additional Support 3/4 3/3 2/3 8/10
Onboarding | aa-Cammunicaon & 3/4 213 3/3 8/10
Q4-Team Integration 4/4 2/3 3/3 910
Total: 35/40 (87.5%)
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Figure 7. Evaluation for the question-and-answer
conversation using Al generate model

improve operational efficiency and accomplish strategic HR goals.

Moreover, the structure of employee onboarding procedures provides an
effective case for the significant impact of generative Al on HR operations. By
utilizing generative (Al) technology in the process of onboarding, organizations
have the ability to enhance the efficiency of introducing new employees, customize
training programs, and maximize the integration of new talent into the workforce.
The utilization of Al-powered onboarding technologies not only improves the
employee experience but also has a positive impact on the overall performance
and productivity of the organization.

For future work, it is suggested to conduct empirical studies to test the usability
of using Al tools in the field and measure their accuracy and performance.
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Abstract

As artificial intelligence (Al) becomes increasingly integrated into critical domains
such as healthcare, finance, and public services, ensuring its legitimacy requires more
than technical accuracy; it demands fairness and transparency. This paper proposes
a governance-centric framework to assess these attributes in Al algorithms. Grounded
in the principles of legitimacy, fairness, and transparency, the framework aligns with
leading global standards, including the EU Al Act, NIST Al RMF, and ISO/IEC 42001.
It examines Al systems across four dimensions: institutional environment, data lineage,
model behavior, and post-deployment outcomes. Through case studies in welfare, law
enforcement, and finance, we demonstrate how the absence of governance can result in
societal harm, and how structured evaluations can enhance trust and accountability. By
embedding transparency throughout each governance layer and employing a scorecard-
based approach, this framework serves as a practical tool for policymakers, developers,
and auditors seeking to ensure that Al systems support ethical and sustainable innovation.

Keyword: Index Terms—Al Governance, Fairness, Transparency, ISO/IEC 42001, EU Al Act, NIST
Al RMF, Accountability, Ethical Al.
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1. Introduction

As artificial intelligence (Al) systems increasingly permeate high-stakes
domains such as finance, healthcare, education,and law enforcement, the
urgency to ensure fairness and transparency in algorithmic decision-making has
never been more pronounced. These systems, often opaque and complex, are
capable of producing outcomes that have a significant impact on individual lives.
Yet, concerns persist regarding discriminatorybiases,opaquemodels,andalackofm
eaningful oversight.PublictrustinAlhingesnotonlyontheperformance ofalgorithmsb
utonthelegitimacyoftheirdesign,deployment, and governance [1],[2].

The global momentum toward Al governance, as evidenced by initiatives like the
EU Al Act [3],the U.S. Executive Order on Al [4],and frameworks such as NIST’s Al
Risk Manage- mentFramework(RMF)[5],reflectsagrowingrecognitionthat ethical
principles must be operationalized through auditable, measurable criteria. At the
heart of this transformation lies a fundamental question: How can we assess
whether Al algo- rithms are fair and transparent, and who gets to decide?

This paper proposes a structured, governance-driven frame- work for assessing
fairness and transparency in Al systems. Legitimacy,weargue,isnotanisolatedme
tric;itistheresultof how power is exercised through transparent processes and fair
outcomes.DrawinginsightsfromleadingvoicesinAlethics

and policy [2l,we aim to bridge the gap between normative
principlesandtechnicalpractice. Theframeworksupportsboth organisational
governance and algorithmic evaluation, making it relevant to developers, auditors,
and policymakers alike.

Il. LiteratureLandscape
A. GovernanceastheRootofAlLegitimacy

The legitimacy of Al systems is not something that can be
inheritedfromtechnicalaccuracyorregulatorylabelsalone; it must be built
from the ground up through visible, inclusive, andaccountablegovernance.
Whilemanyreportsidentifylegit- imacy, fairness, and transparency as pillars of
trustworthy Al, thesetermsareoftenleftabstract. Thisworkdefineslegitimacy as
the outcome of governance that includes public scrutiny, stakeholder input, and
structured accountability.

Rather than relying on external definitions, this paper po- sitions legitimacy as
something that must be demonstrated throughprocess:whomakesthedecisions,h
owthosedecisions are reviewed, and whether the system reflects the values of
the communities it affects. Existing industry commentaries have highlighted this
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challenge, but this paper takes it a step further by structuring legitimacy as an
assessable outcome embedded throughout system design.

B. FairnessBeyondMetrics

Technical literature has introduced many fairness definitions, ranging from
demographic parity and equalised odds to equality of opportunity and outcomes.
These metrics are useful for iden- tifying disparities, but they are often incomplete.
Many operate in isolation from real-world expectations and lack contextual
grounding. Fairness cannot be assessed solely through model outputs; it must
also be evaluated based on how systems are designed, who is impacted, and
whether those users had a chance to influence outcomes.

This paper treats fairness as both procedural and distribu- tive, encompassing
not only quantitative balance but also the processes themselves. The proposed
framework incorporates fairness checks as structured inputs and decision gates,
directly linking fairness to system development workflows.

C.Transparency as System Governance, Not Just Model Ex- plainability

In most Al projects, transparency is often reduced to model interpretability,
saliency maps, feature attributions, or Shapley values.However,transparencymu
stextendtotheentiresystem, encompassing data sources, update history, decision-
making authority,andinstitutionalmotivations.Thispaperexpandsthe definition of
transparency by embedding it into each gover- nance layer and tying it to traceable
artefacts such as logs, stakeholder reviews, and audit triggers.

Transparency here is not just about visibility; it is about accountability. Systems
must not only be open to inspectionbut also clearly define who is responsible
for what. This broader framing is reflected in how transparency indicators are
embedded throughout the framework’s lifecycle model.

lll.TheGovernanceTriad: Legitimacy, Fairness,Transparency

The framework introduced in this work rests on three connected principles:
legitimacy, fairness, and transparency. These are not treated as independent
goals but as mutually reinforcing conditions. Together, they define what it means
for an Al system to be trustworthy in both its technical function and social impact.

A. Legitimacy

Legitimacy depends on whether a system is accepted by
thoseitaffectsandwhetheroversightprocessesareinplace to justify its use. This
includes clear documentation of the system’spurpose,stakeholderinvolvem
entbeforedeployment, and channels for redress. Legitimacy is not earned
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through performance alone; it must be visible in governance structures,
publicaccountability,anddecision-makingrecords.lfasystem cannot be challenged,
it cannot claim legitimacy.

B. Fairness

Fairness involves both measurable outputs and procedural equity. Metrics
such as demographic parity help identify dis- parities, but fairness is not only
about numbers; it is about how systems are built, tested, and deployed. Equal
treatment must be ensured not only through validation data but also through design
processes that anticipate potential harm and incorporate diverseperspectives.
Asystemthatperformswellforonegroup but fails another is not fair, even if its
average performance looks acceptable.

C. Transparency

Transparencyrequiresmorethantechnicalinterpretability.It includes traceability
of data, visibility into design decisions, and accessible documentation across the
entire lifecycle. This includes not only how decisions are made, but also who is
responsible for those decisions and under what conditions. Without transparency,
neither fairness nor legitimacy can be verified. Transparency makes audit and
governance real, not just theoretical.

The triad acts as both a design lens and an evaluation structure. When one of
the three pillars is weak, the system’s governance weakens as a whole. This is
why the assessment framework developed later in this paper treats them as core
checkpoints,presentateachlayer,frompolicytodeployment.

Legitimacy
Accountability

Stakeholder trust

» Transparency

A

Fairness

Equity evidence

Fig.1.GovernanceTriad:Alignmentoflegitimacy,fairness,
andtransparencyin Al systems
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IV. ProposedAssessmentFramework

To operationalise the Governance Triad introduced earlier, this work presents
a layered assessment framework designedio evaluate Al systems across
organisational, technical, and deployment dimensions. The framework draws
from best prac- tices in risk management and documentation (e.g., NIST Al RMF
[6],Model Cards [7]).Still, it extends these by introduc- ingstructuredthresholdsan
dscorecard-basedtriggersexplicitly tied to fairness, transparency, and legitimacy
indicators.

A. Layered Model Design

The framework consists of four interconnected layers, each
correspondingtoacriticalgovernancecheckpoint. Theselayers aredesignedtodetect
governancegapsbefore,during,andafter system deployment:

1. Govern/Context Layer: Defines institutional policies, governance mandates,
risk appetite, and mechanisms for stakeholder engagement. This layer ensures
that system intent and oversight structures are documented and re- viewed
from the outset[6].

2. Data & Provenance Layer: Evaluates dataset quality, source credibility, bias
detection processes, and doc- umentation practices. Provenance logs and
datasheets help trace data lineage and assess transparency in input selection
[8].

3. Model Behaviour Layer: Assesses fairness across de- mographic groups,
evaluates interpretability techniques, and tests for stability under edge
conditions. Stress test- ing and disaggregated performance metrics are
essential here [9].

4. Impact&Post-DeploymentLayer:Capturesreal-world behaviour through
deployment logs, incident reports,and red-teaming exercises. This layer
supports post- deployment monitoring, feedback loops, and continuous
improvement.

Each layer aligns with the three governance dimensions: legitimacy (Govern),
fairness (Model Behaviour), and trans- parency (Data and Impact), enabling
traceability from design intent to deployed behaviour. This structure is illustrated
in Figure IV-D.

B. Inputs and Metrics

The assessment model incorporates a consistent set of inputs for each layer:
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Data provenance: documentation of dataset origins, col- lection methodology,
and bias indicators [10].

Model behaviour: fairness metrics across groups, inter- pretability scores, and
explainability techniques [7].

Deployment impact: system logs, user feedback, incident tracking, and policy
violations tied to governance gaps [9].

C. Scorecard Mechanism & Threshold Indicators

A key innovation in this framework is the introduction of a structured scorecard

that aggregates observations across all four layers. Each item is tied to an
assessment checkpoint and evaluated against a pre-defined threshold.

Assessment items include criteria such as: “dataset in- cludes full provenance
logs”, “demographic parity gap j 5%”, or “stakeholder review completed before
deploy- ment”.

Threshold indicators define action triggers. For example, if fairness scores fall
below a critical level, retraining is mandated; if provenance logs are missing, a
data audit is triggered.

Optional integration with internal maturity models (e.g., ISO/IEC 42001
compliance [11]) or external certification can extend the framework for audit
readiness.

D. Alignment with Existing Frameworks

While the structure is original, the framework is designed for compatibility with

existing governance ecosystems:

The Govern/Map/Measure/Manage model in the NIST Al RMF is reflected in
the four-layer structure [12].

Model Cards and datasheets provide recommended docu- mentation anchors
[7].

Equity indicators are compatible with Fairness Score tools and certification
processes [10].
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Figure 2: Layered Assessment Framework with Feedback Loop

V. CASE STUDIES & APPLICATIONS

This section applies the layered assessment framework to three real-world Al
deployments in critical domains: social welfare, law enforcement, and consumer
finance. Each case illustrates how governance failures across legitimacy, fairness,
or transparency contributed to systemic harm and how the proposed framework
could have mitigated these risks.

A. Social Welfare Benefit Systems

An Al system used by Dutch authorities to detect welfare fraud disproportionately
flagged single mothers, migrants, and ethnic minorities. As reported by the BBC
[18], affected individuals were denied support and subjected to punitive action
without recourse. The system was paused in 2021 after widespread criticism and
was later revised with greater transparency [14], [15].

Framework Analysis:

+ Govern Layer: The system lacked transparent intent statements and did not
involve stakeholders in defining acceptable risk.

+ Data & Provenance Layer: Insufficient documentation and bias audits allowed
historical discrimination to prop- agate unchecked.

+ Impact Layer: No feedback loop or redress mechanism existed for falsely
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accused beneficiaries.

Governance Leverage: The absence of institutional oversight and contestability
would have triggered warnings across all framework layers, specifically a
missing stakeholder review, unverified data lineage, and lack of appeal paths.

B. Facial Recognition in Policing

South Wales Police deployed live facial recognition at public events, resulting
in false favourable rates between 90-92%. These errors disproportionately
affected Black individuals and women [16]-[18]. Although some arrests were
made, indepen- dent evaluations found consistent misidentification and unclear
oversight [19].

Framework Analysis:

+ Govern Layer: Limited public mandate and unclear cri- teria for surveillance
deployment.

- Data & Provenance Layer: Watchlists were not consis- tently audited, and
deletion policies were vague.

+ Model Behaviour Layer: No demographic performance thresholds were
enforced.

+ Impact Layer: Weak human-in-the-loop verification and opaque complaint
handling.

Governance Leverage: The framework would have flagged fail- ure to meet model
parity thresholds and insufficient justification for deployment context, prompting
reassessment of both system readiness and legal alignment.

C. Credit Scoring Algorithms

In the U.S., several commercial credit scoring systems have been shown to
disadvantage Black and Latino consumers.

Proprietary risk models obscure logic and deny consumers access to
explanations or recourse [20].

Framework Analysis:

+ Govern Layer: Regulatory requirements for explainabil- ity were not matched
by system documentation.

- Data & Provenance Layer: Proxy features and historical bias were undetected
or ignored.
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+ Model Behaviour Layer: Fairness audits were either absent or undisclosed.

+ Impact Layer: Appeals and oversight mechanisms were opaque or
inaccessible.

Governance Leverage: Applying the framework would have identified transparency
violations, missing data documentation, and unequal outcomes, warranting
corrective retraining or certification failure.

A summary of these failures and corresponding governance checkpoints is
shown in Table I.

VI. POLICY AND STANDARDS LANDSCAPE

The evolving governance of Al is shaped by an intricate ecosystem of territorial
regulations, national strategies, and in- ternational standards, all of which seek to
embed accountability, safety, and trust into Al systems.

A. EU Artificial Intelligence Act

The EU’s Al Act [21], [22], the first comprehensive legal framework globally,
became enforceable on 1 August 2024, with full compliance phased in through
2027. It employs a risk-based classification (unacceptable, high, limited, min- imal,
and general-purpose Al). It mandates conformity as- sessments, transparency
obligations, fundamental rights impact assessments, and prohibitions on
unacceptable Al (e.g., social scoring, real-time biometric surveillance) [23]. In July
2025, the EU released a voluntary “Code of Practice” to guide firms in preparing
for the Al Act, placing special emphasis on transparency, copyright, safety, and
security for general- purpose Al [24], [25].

B. United States Al Executive Order & NIST Al RMF

In the U.S., governance is coordinated through a combination of executive
directives and voluntary standards. In 2023, the Biden-Harris Administration
launched an Executive Order to foster safe and trustworthy Al. This effort was
bolstered by the NIST Al Risk Management Framework (Al RMF 1.0), which
defines the functions of Govern, Map, Measure, and Manage, now widely adopted
by both the public and private sectors [26], [27].

C. International Standards: ISO/IEC 42001 & IEEE 7000

- ISO/IEC 42001:2023 is the first international standard for Al management
systems. It provides structured guidance for managing Al risks, ensuring ethics,
transparency, continu- ous improvement, and lifecycle-aligned governance. It
directly complements the Al Act’s requirements [28]-[30].
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- |EEE 7000 series (e.g. IEEE 7001 on transparency, IEEE 7003 on bias, and
IEEE 7000 overall ethical design) along with ISO/IEC/IEEE 24748-7000
(value-based engineering) em- bed ethical considerations into system design
via transparent methodologies and stakeholder alignment [26], [31].

D. Standards Alignment

ISO/IEC 42001 is designed to align with EU legal mandates, such as the Al Act,
encouraging organisations to adopt formal Al management systems that meet both
risk classification and documentation requirements [30], [32]. IEEE 7000 further
op- erationalises these principles at the product design level, ensur- ing values
such as fairness and stakeholder representation are considered from inception
[31]. Collectively, these standards form a layered compliance architecture that
addresses policy (Al Act), governance (NIST RMF), organisational systems (ISO
42001), and ethical technical design (IEEE 7000) (see Figure VI-D).

‘EU Al Act (Regulation) ‘

influences

| NIST AI RMF (U.S. Framework) ‘

codifies govemance

ISOEC 42001 (Management System)

informs design

IEEE 7000 (Ethical Tech Design) |

Figure 3: Layered Policy—Standards—Design Alignment

These global instruments provide a foundational structure, but practical
implementation still requires operational models that connect principles to
technical deployment. The proposed framework addresses this gap by offering
a scorecard-based method to assess governance maturity across system layers,
utilising indicators traceable to ISO 42001, NIST RMF, and IEEE 7000 guidance.
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VII.DISCUSSION

This section examines key tensions in Al governance, perfor- mance trade-
offs, organisational readiness, and audit credibility, and explains how the proposed
framework addresses these practical challenges.

A. Trade-offs: Fairness vs. Performance, Transparency vs. Se- curity

Al systems often face a trade-off between fairness and performance. Adding
fairness constraints such as demographic parity or equal opportunity can impact
predictive accuracy [33], [34]. However, research has shown that methods such as

TABLE I: MAPPING GOVERNANCE FAILURES TO FRAMEWORK
CHECKPOINTS ACROSS USE CASES

Domain Governance Failure Framework Leverage

Missing stakeholder engagement,
untracked provenance, weak
feedback loop

Lack of oversight, biased

Welfare Benefits data, no re- dress

High false positives,
FRT Policing demographic bias, unclear
legality

Failed parity thresholds, limited
model au- dit, vague legal basis

Proprietary logic, unequal | Opaque models, no fairness audit,
impact, no appeals blocked transparency channels

Credit Scoring

causal inference, re-weighting, or strategic sampling can reduce bias while
maintaining acceptable model utility [35], [36]. Institutions must decide which
fairness metrics align with their mandate and user expectations and under what
thresholds performance trade-offs are justifiable [37]. The scorecard layer of
the proposed framework enables this calibration, embedding context-specific
fairness indicators and thresholds that trigger model revision, retraining, or human
intervention.

Similarly, transparency demands can pose information se- curity risks.
Disclosing feature weights or decision traces may expose vulnerabilities, such as
prompt injection or model inversion [38]. The layered framework addresses this by
rec- ommending role-based access to governance artefacts, such as audit logs
or model explanations, balancing visibility for oversight with protection against
misuse.

B. Organisational Readiness for Implementation

Governance is often siloed or under-resourced. Many organ- isations lack
cross-functional alignment between engineering, legal, compliance, and ethics
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teams. Surveys continue to high- light that Al governance policies exist on paper
but are rarely embedded in actual development workflows [38]. To address this,
the proposed framework distributes responsibility across layers. For example, the
provenance layer integrates into data engineering pipelines, while fairness checks
and impact logs are integrated into the model development and deployment
stages. This design reflects how tools such as OneTrust or Vertex Al operationalise
governance via automation, policy- as-code, and team-specific alerts [39].

C. External Audits and Participatory Oversight

Institutional self-governance often fails to detect bias or misuse. External audits,
particularly those conducted by inde- pendent third parties, serve as a mechanism
to verify claims, mitigate conflicts of interest, and enhance accountability. Raji et
al. refer to this as “outsider oversight,” drawing on lessons from environmental and
financial auditing frameworks [40]. Within the framework, the scorecard serves not
only as an internal benchmark but also facilitates external verification by encoding
reviewable indicators across the governance triad.

Participatory governance adds a further layer. Involving af- fected communities
in the design of Al systems, data validation, and accountability enhances both
the fairness and legitimacy of these systems. Despite growing attention in policy
literature, participatory mechanisms remain under-implemented in real- world
systems [41]. The framework embeds this principle into

its impact layer, prompting institutions to include community feedback loops,
user redress channels, and public reporting mechanisms.

Together, these insights highlight a central point: effective Al governance
is not a trade-off between ideals; it is a design challenge. The proposed
framework addresses this challenge by enabling institutions to encode fairness-
performance trade- offs, secure transparent practices, implement roles based
on implementation, and establish external audit paths within a structured, score-
driven system. This allows decision-makers to move from reactive compliance to
proactive, participatory governance.

VIIl. CONCLUSION AND FUTURE WORK

This paper presents a layered governance framework grounded in legitimacy,
fairness, and transparency three pillars critical to the ethical deployment of
Al systems. Unlike existing guidelines that remain abstract or fragmented, the
proposed model introduces operational layers, assessment thresholds, and
scorecard indicators that enable organisations to detect, evaluate, and respond to
governance risks in practice.
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While standards such as ISO/IEC 42001 and frameworks like the NIST Al RMF
provide structural support, they often fall short of actionable implementation. The
framework presented here addresses this practical gap, offering a method that is
both standards-aligned and context-sensitive.

Future work will involve validating this framework across live Al systems, with
a focus on audit traceability, participatory governance, and adaptive risk controls
for evolving models.
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