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Abstract: paielll

Objectives: The study aimed to identify the level of oversight
and participation by civil society organizations in the
Palestinian Ministry of Health, to reveal the level of
achievement of the third goal of the 2030 Sustainable
Development Goals "related to the right to health,” and to
clarify the relationship between oversight and participation by
civil society organizations working in the health field and the
achievement of the third goal.

Methods: The study used the descriptive analytical method,
with a questionnaire and interview as tools. The study sample
reached about (310) questionnaires, representing (91%) of the
total number distributed to the research community.

Results: The study concluded that the level of achievement of
the third goal "related to the right to health" came with a
relative weight of (64.0), which is at a moderate (medium) level
of agreement. There is a statistically significant relationship at
the level of (x<0.05) between the process of oversight and
participation and the achievement of the third goal "related to
the right to health" as one of the Sustainable Development
Goals.

Conclusions: The study recommended that civil society
organizations establish a complaints system for citizens, pay
attention to monitoring the value of financial allocations for the
health sector in the general budget, create an open platform for
the public to enable them to follow up on the health reality,
adopt modern and computerized systems to monitor the level
of services provided, have the Ministry of Health involve civil
society organizations in preparing national reports related to
the third goal "related to health rights," and form a national
committee to monitor progress in achieving the third goal.
Keywords: Oversight; Participation; Civil Society Institutions;
Health Sector; Palestine.
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Abstract: paiell)

Objectives: This research aims to study quantitative models to
determine the optimal economic distribution of the Kingdom's
rice imports, with the goal of reducing the total cost and
identifying the potential savings that can be achieved by
restructuring the distribution of import sources.

Methods: The study relied on the UN Comtrade database
(2024-2010). To achieve the research objective, a linear
programming approach was employed.

Results: Findings indicate that, under the first model (free
model), the optimal distribution is achieved by importing rice
from the China and Australia. In the second model (restricted
free model), the optimal sources are China, Vietnam,
Paraguay, Egypt, and Australia. Under the third model (stable
rice exporters to the KSA), the optimal sources are Pakistan,
Vietnam, and Egypt; while in the fourth model (restricted
stable exporters), the optimal sources are Pakistan, Vietnam,
Thailand, India, and Egypt. In the fifth model (economic
groupings), the optimal distribution involves imports from
China, the United States, Egypt, Belgium, Paraguay, and
Australia. The analysis further reveals that the first and second
models yield the highest cost savings in rice import value,
estimated at approximately 32.8% and 27.5%, respectively, of
the total import value.

Conclusions: The study recommends adopting the optimal
economic distribution of rice imports identified in this research
to minimize the value of the Kingdom’s rice imports.
Keywords: Optimal Distribution; Linear Programming; Rice
Imports; Opportunity Cost.
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Abstract: el

Objectives: This paper aims to provide an analytical literature
review of the relationships between human capital, employee
engagement, and sustainable competitive advantage within
the Saudi tourism sector in the context of Saudi Vision 2030.
Methods: The study employs a critical analytical approach to
review theoretical and empirical literature related to human
capital, employee engagement, and sustainable competitive
advantage. Relevant previous studies were examined to
identify conceptual linkages, uncover research gaps, and
highlight key challenges facing the tourism sector in Saudi
Arabia.

Results: The review indicates that developing human capital-
across its cognitive, skill-based, and value-driven dimensions-
serves as a strategic foundation for achieving sustainable
competitive advantage. Findings further show that employee
engagement plays a pivotal mediating role by translating
human capabilities into superior and sustainable
organizational performance, thereby strengthening the
capacity of tourism enterprises to compete effectively through
improved quality and innovation.

Conclusions: The study concludes that an integrated approach
linking human capital development and
engagement is essential for achieving sustainable competitive
advantage in the Saudi tourism sector. The paper offers a
conceptual framework that can guide future empirical
research and provides insights that support policymakers and
tourism organizations in realizing the objectives of Vision 2030
and ensuring the long-term advancement of the sector.
Keywords: Human capital; employee engagement; sustainable
competitive advantage; Saudi tourism sector; Vision 2030.
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Abstract: el

Objectives: The study aimed to identify the extent to which the
use of non-financial performance indicators influences the
enhancement and improvement of the competitive advantage of
Sudanese commercial banks through a field study conducted on a
number of commercial banks in the Red Sea State.

Methods: The research adopted a descriptive-analytical approach
to explore the opinions of employees in the commercial banking
sector within the state regarding the effectiveness of non-financial
performance indicators in supporting the competitive advantage
of these banks.

Results: The results of the statistical analysis confirmed the
validity of the main hypothesis of the study, which states that there
is a statistically significant relationship between the use of non-
financial performance indicators (service quality and customer
satisfaction, efficiency of internal operations, transparency and
disclosure, sustainability and social responsibility) and the
improvement of the competitive advantage of Sudanese
commercial banks.

Conclusions: The study recommended several measures,
including focusing on improving the quality of services provided
to customers through continuous employee training, regularly
measuring customer satisfaction, developing technological
infrastructure, and consistently updating operational processes to
enhance performance efficiency and reduce errors and delays.
Keywords: Service Quality and Customer Satisfaction Indicators;
Internal Process Efficiency; Transparency and Disclosure; Sustainability
and Social Responsibility; Competitive Advantage.
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Objectives: This study aims to investigate how Al-driven
omnichannel integration influences online customer engagement
intention, drawing on the Technology Acceptance Model (TAM).
Specifically, it examines the mediating roles of perceived
usefulness and perceived ease of use in shaping customers’
engagement intentions across digital channels.

Methods: A quantitative research design was employed, using
survey data collected from online consumers who interact with AI-
enabled retail platforms. The data were analyzed using Partial
Least Squares Structural Equation Modeling (PLS-SEM) to test the
hypothesized relationships derived from TAM.

Results: The results indicate that Al-driven omnichannel
integration positively affects both perceived usefulness and
perceived ease of use, which in turn significantly enhance online
customer engagement intention. Furthermore, perceived
usefulness demonstrates a stronger mediating effect than
perceived ease of use in explaining customer engagement
behavior.

Conclusions: The study highlights the pivotal role of Al
technologies in enhancing customer experience through seamless
channel integration. It extends the TAM framework to the
omnichannel context, providing managerial insights on how to
leverage Al to enhance user perceptions and foster engagement in
digital environments.

Keywords: Al-driven omnichannel integration; Technology Acceptance
Model (TAM); Perceived usefulness; Perceived ease of use; Online
customer engagement intention.
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1 Introduction

The retail sector is undergoing a radical transformation driven by the rapid growth of digital technologies and
shifting consumer expectations. In this context, the omnichannel approach is recognized as a critical strategy
with its primary objective of offering a shopping experience that is both seamless and coherent across all
physical and digital touchpoints.

The key challenge for companies is not merely the number of channels available, but their qualitative
integration, which involves maintaining brand consistency, using data in a synchronized way, and establishing
continuity in the customer journey. Consequently, the degree of success of channel integration becomes one of
the leading performance indicators as it is customers’ perceptions of their overall experience that they directly
influence.

Artificial intelligence is increasingly transforming the retail market by enabling smarter data analysis,
personalized interactions, and real-time decision-making. Through Al-driven omnichannel integration,
retailers can seamlessly connect online and offline channels, offering consistent and tailored customer
experiences. This technological convergence plays a crucial role in shaping online customer engagement
intention, as consumers are more likely to interact with retail platforms that are responsive, personalized, and
efficient.

Figure 1 illustrates the projected growth of the artificial intelligence (AI) market in the retail sector by
different regions over the period 2018-2030. The general trend depicts a very rapid rise in growth, with the
market expected to reach almost USD 40.7 billion by 2030, compared to a tiny size in 2018. This trend mirrors
the global penetration of the retail sector's Al applications.

Looking at the regional data, North America and the Asia-Pacific are the two leading markets. They will
benefit most from technological advancements in North America and the pace of digitalization in the Asia-
Pacific. Besides, Europe also plays a significant role in this enrichment. At the same time, the shares of both
Latin America and the Middle East & Africa (MEA) are smaller, and the two markets show smooth and orderly
growth over the entire forecast period.

One of the most striking aspects of this is the significant increase between 2024 (USD 11.6 billion) and 2030,
when the market's worth more than triples. This surge highlights the transformative role of Al in retail areas
like personalized marketing, inventory and demand forecasting, supply chain coordination, as well as customer
experience. The ongoing upswing indicates that Al is evolving from a unique company feature to a fundamental
necessity for competitiveness in the retail sector.

One of the most decisive factors in this transformation is the advent of Al, which is very helpful to the
collection, analysis, and use of data coming from various touchpoints. Al facilitates a unified customer
interaction across all channels without blurring their distinct purposes. Besides, Al not only enables higher
operational efficiency through better inventory management and demand forecasting, but it also strengthens
customer personalization by allowing customers to receive real-time recommendations and exclusive journeys.
Therefore, omnichannel integration becomes Al-powered omnichannel integration, where the use of artificial
intelligence and machine learning guarantees the same level, tempo, and appropriateness of the whole customer
experience.
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The Technology Acceptance Model (TAM) provides a beneficial conceptual framework to outline this
phenomenon. Per TAM, perceived usefulness and perceived ease of use are two essential features that have the
most significant impact on consumers' recognition and adoption of new technology. When applied to Al-
powered omnichannel integration, the mentioned features are crucial for understanding how shoppers evaluate
the seamlessness, simplicity, and additional value of their shopping experiences. Thus, Al-driven integration
can leverage a consumer's cross-channel behavior to influence their online engagement intention, that is, their
propensity to actively and enduringly engage with the brand in the virtual space.

Consequently, this research aims to determine the role of Al in driving the omnichannel integration, along
with an analysis of the mediating effect of perceived usefulness and ease of use as per TAM on online
engagement intention. Drawing on these viewpoints, the present study makes a significant contribution by
unpacking the processes that facilitate retailers' deployment of omnichannel strategies and consequent
effectiveness in the digitalized retail landscape. The remainder of this paper is organized as follows. Section 2
presents a review of the relevant literature, focusing on three key aspects: artificial intelligence as a driver of
seamless omnichannel integration, the two dimensions of Al-driven omnichannel integration, and online
customer engagement intention. Section 3 introduces the proposed conceptual model, while Section 4 describes
the research methodology adopted in this study. Section 5 reports the empirical results, and Section 6 discusses
the findings. Finally, the paper concludes with a summary of the main contributions and implications.

2  Literature Review

Channel integration within a modern retail omnichannel framework is an organization's capability to effectively
connect different customer touchpoints, thereby providing a seamless and uninterrupted consumer experience.
Different from multichannel approaches, which generally isolate channels, omnichannel strategies strive for
total harmony in terms of information, services, and communication. The measure of channel integration
encompasses functionalities such as real-time data synchronization, brand image consistency, and customer
journey continuity, enabling customers to transition between channels seamlessly. As previously noted in
studies (Attaoui & Gaber, 2025; Bezes, 2021a; Gao & Huang, 2021a; Sousa & Voss, 2006a), the central role of
high-quality integration is in enhancing customer satisfaction, loyalty, and overall engagement, particularly in
meeting the growing demands for instantaneity and personalization.

Today's customers want tailored, ongoing experiences that they can access via any channel, such as a
website, mobile app, store, or even a social media interaction. Efficient omnichannel integration enables
companies not only to raise their turnover and conversion rates, but also to increase their agility in reacting to
the competitive challenges and the changing market trends. Thus, omnichannel strategies have become more
than traditional distribution methods; they are a strategic lever for differentiation. Omnichannel integration is
currently the top-of-the-list strategic priority of companies in both the retail and the service sectors. It means
physically as well as digitally connecting, coordinating, and communicating sales channels to reach out to the
customer with a friendly, straightforward, and uninterrupted experience.

The quality of channel integration is influenced by three main dimensions: the consistency of the brand
message and identity, the synchronization of customer and transactional data in real time, and the smoothness
of the purchasing journey across different touchpoints. A recent study lends support to the idea that these
features are meeting the needs of the customers in terms of satisfaction and loyalty by delivering effective
personalization, speed, and ease of use (Beck & Rygl, 2015; Verhoef et al., 2015a). Artificial intelligence (Al) has
a key position in the process mentioned above. Al helps organizations to solve problems of both technical and
organizational nature, such as channel integration, which involves managing large-scale data, synchronizing
two different types of systems, and providing real-time personalization. Machine learning algorithms can
identify consumption patterns, while chatbots and virtual aides simplify customer interactions. Therefore, Al-
Driven omnichannel integration can be termed as the adoption of Al tools to achieve complete automation,
personalization, and synchronization of all physical and digital channels, thereby resulting in a customer
experience that is consistent, seamless, and driven by data (Pantano et al., 2020).

2.1 Artificial Intelligence as a Driver of Seamless Omnichannel Integration

Artificial intelligence facilitates seamless integration, enabling firms to mitigate the limitations associated with
operating multiple channels. One of Al's strengths is its ability to collect, process, and analyze large amounts of
real-time data, which enables firms to engage with their customers on a deeply personalized level, manage
inventory and logistics in an optimized manner, and enhance the usability of the recommendation algorithms
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they offer. By deploying Al, companies not only seek operational efficiency but also transform the very nature
of their retail and e-commerce integration (Wamba et al., 2017). The omnichannel strategy, powered by Al,
leverages technologies such as machine learning, predictive analytics, and natural language processing to
consistently deliver personalized client experiences (S. Chatterjee & Chaudhuri, 2022). This strategy not only
structures a customer journey, but also does it dynamically and adaptively. Every interaction feed knowledge
model and enables real-time changes of offers and services (Verhoef et al., 2015a). The power of Al-driven
integration is truly revealed in the context of customer relationships. As a result of an instantaneous switch
from one channel to another, Al raises the level of perceived value and enhances customers' loyalty to the brand.
Moreover, the shopping brand is not only more coherent but also engaging and personalized. Using Al, the
user experience moves closer to a customer-centric journey as all the customer-specific interactions, corrected
according to the preferences, habits, and needs of the individuals, are so tailored. Furthermore, this enables
businesses to be proactive and agile, accurately estimating demand and quickly adapting to market trends
(Pantano et al., 2020). Consequently, the employment of Al-driven omnichannel integration is the epitome of a
well-thought-out design of staggered customer experiences. What differentiates it from mere technical channel
integration is that it sets the model for an artificial intelligence-powered, unified, personalized, and evolving
experience, capable of meeting the challenges of an increasingly volatile and complex digital environment.

Furthermore, Al is the key to the excellent data flow and management across channels, which is a central
point of difference from the traditional methods of relying on the direct use of Al-driven technologies.
Intelligent systems enable the real-time updating of information on customers, transactions, and stock levels,
guaranteeing minimum discrepancies and thus higher operational efficiency (P. Chatterjee & Kumar, 2017; S.
Chatterjee & Chaudhuri, 2022). Besides, they aid in data integration and cleansing, establishing a single
trustworthy data store while distributing data to the recipients in the most efficient way. Fundamentally, Al is
the one that discovers patterns during the continuous examination of cross-channel data, which, in turn,
becomes a key source for new possibilities, as well as for fast and efficient reaction of store managers to both
the trend-followers and the trend-setters (Kumar, V., Dixit, A., Javalgi, R. G., & Dass, 2021).

Al is another major factor in personalization and predictive analytics that should not be overlooked. Using
complex algorithms, retailers can derive detailed customer segments down to individual levels based on
purchase or browsing histories and offer product recommendations that fit each customer uniquely. Moreover,
they can estimate demand to achieve the perfect balance of stock, thereby avoiding situations of either a lack of
products or too many unsold goods(Prabu, 2023). With Al, there is also the opportunity to have a system of
changing prices that will adjust according to the time at which it will be happening. Hence, one can find the
price at that moment with the demand of the product, other competitors' pricing, and even the consumer's
favorite price (Basal et al., 2024). Besides, customer journey anticipatory predictive modelling is the starting
point of engagement maximization, where retailers predict and adapt purchasing steps at each touchpoint (S.
Chatterjee & Chaudhuri, 2022).

Studies show that the infusion of Al into omnichannel strategies is not only a win with the customer but
also a win with operational performance. The Al-driven retailers who take on such a strategy become more
successful in retaining the competition, making more sales, and thus having loyal customers who, in return,
promote the business, and they can even better invest the money received from marketing in their business (S.
Chatterjee & Chaudhuri, 2022; Kumar, V., Dixit, A., Javalgi, R. G., & Dass, 2021). Access to Data and tools
designed for Al decision-making and marketing broad-scaled strategies will be their next crucial stage, allowing
their roles to morph from planning to implementation while also creating a more seamless interconnected retail
space (Grewal et al., 2021). The next phase of retail instalments will be deeply grounded in their skills in
integrating these technologies to bridge the gap between offline and online, thereby realizing the full potential
of unified commerce, which is what the retail industry is betting on.

2.2 Dimensions of AI-Driven Omnichannel Integration

Al-Driven Omnichannel Integration (AI-DOI) is the capacity of omnichannel retailers to use Al to establish a
seamless and uniform customer journey across all available channels (Sousa & Voss, 2006b). Traditional CIQ
focuses mainly on the technical side of integrating touchpoints, such as email, mobile applications, social media,
offline advertising, and search engine marketing. In contrast, AI-DOI emphasizes the role of all intelligent
technologies that help in real-time personalization, behavioral prediction, and automated decision-making. Al
through these channels has the capability not just to link the channels but to strategically coordinate them,
resulting in a seamless and unified shopping experience as clients visit different outlets. To achieve AI-DOI, the
planning, implementation, and evaluation stages must be fully supported by Al mobile analytics and adaptive
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systems, ensuring complementarity between channels and alignment with broader marketing objectives.
Different authors describe different features of AI-CIQ in various ways. As an illustration, (Shi et al., 2020)
depicts the omnichannel experience as having the five dimensions (connectivity, consistency, flexibility, and
personalization), which are the features that are significantly strengthened by the Al tools. Similarly, (Sousa &
Voss, 2006b), (Lee et al., 2019) identify two main groups of integration dimensions: channel service
configuration and integrated interactions. They also defined these categories as enriched by predictive
algorithms and automated systems that enable personalization and adaptability within an Al-driven
framework. While the channel service configuration elements mainly refer to the number of sub-dimensions,
breadth of channel service choice, and transparency of channel service configuration, on the other hand,
integrated interactions comprise content consistency and process consistency. We base this study on the Sousa
and Voss method, which has been extensively identified and utilized in omnichannel literature.

2.2.1 AI-Driven Channel Service Configuration

The Al-driven configuration of channel services comprises the breadth of channel choice and the transparency
of channel service design. The root of Al-driven channel choice breadth is the scope by which users can interact
with the help of Al through various channels to meet their needs and likes(Gao & Huang, 2021b; Shen et al.,
2018). For instance, retailers utilizing Al for managing customer relations and transactions across multiple
touchpoints (e.g., phone, Instagram, online stores, mobile apps) are twice as effective in channel configurations
as those with limited outlets. This widened breadth, facilitated by Al recommendation systems, gives customers
power and personalization that, thus, encourages participation (Wu & Chang, 2016). As an instance, customers
who are allowed to choose between online and offline purchases, supported by Al-generated suggestions, are
more likely to experience satisfaction and feel less restricted than if they had only one channel to rely on (Bitner
et al., 2002). Hence, the innovative organization of the different channels not only promotes easy conversions
but also improves brand experience by activating the user-driven comparison with the adaptive purchase
alternatives. The following aspect, Al-driven transparency of channel service configuration, refers to the extent
of customers' awareness of channel options, services, and features, with Al providing customized guidance.
The intelligent assistants and recommendation systems can guide consumers in the understanding of
differences between various alternatives and in selecting the most appropriate (Kumar et al., 2019). For instance,
the consumer may rely on Al-organized reviews on social media, experience the product in a store, and
complete the purchase online with Al-personalized promotions. Thus, an end-to-end journey emerges, which
is not only coherent but also flexible (Sousa & Voss, 2006b). Based on Social Exchange Theory, clients who feel
freedom and support while choosing between Al-facilitated channels are more prone to reciprocity and form
stronger bonds with omnichannel retailers (Calvo et al., 2023).

2.2.2 AI-Driven Integrated Interactions

Ensuring consistent and seamless interactions across channels is essential for customer engagement, and Al
plays a central role in achieving this (Bezes, 2021b). Integrated interactions are understood as the uniformity of
experience across platforms, supported by two sub-dimensions: content consistency and process consistency.

Content consistency driven by Al enables a brand to maintain its identity, messaging, and tone consistently
across all platforms, from bottom to top, thanks to intelligent automation. Language processing and generative
Al enable companies to maintain a uniform voice while tailoring content to specific customer segments. For
instance, consistency in communication between social media, websites, and Al-powered chatbots prevents
confusion and strengthens customer trust. Setting up content governance with Al ensures that the tone, style,
and messaging are consistent across all touchpoints, so People are talking about the same things (Elkhatat et
al., 2023; Komara & Juhana, 2025).

Process consistency driven by Al highlights the element of uniformity of quality, speed, and overall
perception of service by a customer across various channels, where the service is enhanced by automation and
predictive systems. Innovative firms use Al to orchestrate the workflow, ensuring that tasks such as scheduling,
content creation, and distribution are done systematically and transparently. This action not only fosters
customer trust but also paves the way for personalization and reliability. When operations driven by Al are
visible to the public, stakeholders comprehend the way decisions are made and the modality of service delivery,
leading to a decrease in the levels of ambiguity and the number of mistakes. Consequently, process consistency
facilitated by Al empowers reliability, raises productivity, and positively affects customer loyalty in the long
run.
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2.3 Online customer engagement intention

Online customer engagement (OCE) describes a multidimensional process where customers devote their
mental, emotional, and behavioral resources to their interactions with a brand in the digital world. Contrary to
passive consumption, OCE does not simply imply an active, two-way relationship whereby customers are only
involved but also co-create with the brand, give feedback, and, through online platforms, reshape brand
experiences(Attaoui & Gaber, 2024; ATTAOUI & GABER, 2025; Brodie & Hollebeek, 2011; van Doorn et al.,
2010).

The concept of online engagement intention refers to a consumer's attitude and receptiveness to keeping
the interaction alive or making it stronger through digital touchpoints. The intention here represents the
motivational state that brings customers to give their attention, effort, and loyalty in virtual spaces. The sources
of these intentions are, on the one hand, relational aspects such as trust, satisfaction, and commitment, and, on
the other hand, contextual aspects such as the quality of channel integration and digital transparency
(Harmeling et al., 2017; Kumar & Pansari, 2016a; Pansari & Kumar, 2017a). Typically, OCE is depicted as having
two complementary psychological and behavioral dimensions. The psychological dimension accounts for the
inner world of consumers, such as feelings of loyalty, cognitive involvement, perceptions of brand values, and
trust, which all together make the consumers' loyalty and commitment grow (Brodie et al., 2013; Mollen &
Wilson, 2010). On the other side, the behavioral dimension describes the performance of the consumers through
visible actions such as repeat purchasing, word-of-mouth recommendations, online reviews, referrals, or
participation in brand communities (Bijmolt et al., 2010; Jaakkola & Alexander, 2014). The two dimensions are
very strongly linked as positive psychological experiences frequently lead to the realization of behavioral
intentions, and in turn, they become long-term brand relationships. In this regard, OCE should not be viewed
as isolated events, but rather as a continuous and dynamic process that integrates the customer’s intentions,
perceptions, and behaviors. Through this process, customers actively participate in value creation while also
demonstrating loyalty to the company (Attaoui & Gaber, 2024; Bijmolt et al., 2010; Brodie et al., 2013; Brodie &
Hollebeek, 2011; Harmeling et al., 2017; Hoang et al., 2023; Jaakkola & Alexander, 2014; Kumar & Pansari, 2016a;
Mollen & Wilson, 2010; Pansari & Kumar, 2017a; van Doorn et al., 2010).

3 Conceptual Model

The main concepts of our study's framework include the relationship between Al-driven omnichannel
integration and online customer engagement intention, where perceived usefulness and perceived ease of use
constitute the mediating variables. Al-driven omnichannel integration is a place where Al technologies are used
to bring all the customer interactions, both offline and online, to the same level by synchronizing, automating,
and personalizing them, thus ensuring a seamless, coherent, and customer-centric experience (Verhoef et al.,
2015a; Wamba et al., 2017). Several studies confirm that Al-based integration leads to a significant upgrade of
the quality of customer journeys, strengthens satisfaction and loyalty, and keeps attracting more active digital
engagement of the users (Beck & Rygl, 2015; Pantano et al., 2020). The Technology Acceptance Model (TAM) is
the theoretical background that clearly explains relationships by positioning perceived usefulness and
perceived ease of use as key causes of technology adoption (Davis, 1989). In the case of Al-supported
omnichannel integration, perceived usefulness means users’ evaluation of the additional benefits and the
applicability of the provided experience, whereas perceived ease of use indicates that the level of
communication between different channels is intuitive and effortless. Using TAM could help to reveal the
deeper mechanisms that Al integration opens up about engagement. Positive Al effects can become real only if
customers repeatedly bring up the good points of Al, making it easy for them to interact, enhancing their
experience, and feeling comfortable navigating it. These perceptions play the role of mediators and have a direct
influence on the degree to which online integration affects the intentions for involvement. Al, by assisting with
smooth navigation, providing targeted recommendations, and allowing uninterrupted transitions between
channels, creates a feeling in customers that not only do they trust the brand but also are ready to maintain a
relationship, whether through loyalty programs, promotions, or brand communities. Therefore, literature
agrees with the argument that Al-powered unification, by facilitating usefulness and ease of use, is at the centre
of digital engagement implementation.

The conceptual model suggests that the Al-driven omnichannel integration is a primary factor in online
engagement intention. Additionally, perceived usefulness and ease of use serve as mediators, influencing the
user's perception and thereby the relationship between the two variables. This concept serves as a theoretical
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foundation for a survey of 415 customers, utilizing PLS-SEM to assess the predictive relationships and
mediating effects (Pantano et al., 2020).

The conceptual model of this paper is composed of the primary constructs. Al-driven omnichannel
integration enables companies to utilize artificial intelligence technologies across both digital and brick-and-
mortar channels, syncing, automating, and personalizing customer interactions. It involves such technologies
as machine learning, predictive analytics, natural language processing, and computer vision. The main aim is
to enable a seamless, consistent, and personalized customer experience, to facilitate the company's productive
activities, and to provide each customer with the right suggestions at the right time (Verhoef et al., 2015a;
Wamba et al., 2017).

Perceived usefulness (PU), one of the components of the Technology Acceptance Model (TAM), is the
degree to which customers view Al-driven omnichannel integration as the main reason for the shopping
experience. The goal is to assess whether the new technology can bring added value in various ways, such as
facilitating product search, accelerating decision-making, or providing relevant recommendations. It can be
achieved through a customer engagement strategy whereby customers with positive perceptions of the
particular treatment are thus motivated to commit more to the channel (Davis, 1989a).

Perceived ease of use (PEOU), which originates from TAM, evaluates how intuitive and straightforward
users find a communication channel that uses Al It describes the degree to which customers see their
interactions via mobile apps, websites, or physical stores as effortless and straightforward. The more the user
is convinced that the service is easy to use, the more they will be willing to accept it, which will in turn remove
any obstacle in the customer's journey and will allow a higher engagement rate with the online platform(Davis,
1989a).

Customer online engagement intention reflects the willingness of customers to actively involve themselves
with the brand using digital means such as channel browsing, content interacting, buying, product
recommending, or information sharing. The quality of the Al-powered omnichannel integration and the
customers' perceptions of usefulness and ease of use are the primary influencers of this variable.

The inputs of perceived usefulness and perceived ease of use within this model are key mediators in nature.
Although Al-driven omnichannel integration is the leading cause of online engagement intention, the effect's
weight is higher when customers perceive the technology as valuable and easy to use. These perceptions
disclose the mechanisms through which Al-enabled omnichannel consumer adoption and engagement occur.
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Figure 2: Conceptual model based on TAM model (Made by authors)

The conceptual framework (Figure.2) of this study is grounded in the Technology Acceptance Model (TAM),
which highlights two central determinants of adoption of technology: perceived usefulness and perceived ease
of use (Davis, 1989a). Drawing on this theoretical foundation, our model posits that AI-driven omnichannel
integration directly influences customers’ perceptions of usefulness and ease of use, which in turn shape their
intention to engage online. Accordingly, the hypotheses are formulated as follows:
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Al-driven omnichannel integration enables seamless coordination and consistency across multiple customer
touchpoints through data integration, automation, and intelligent decision-making. By providing personalized,
timely, and context-aware services, such integration enhances system performance and task efficiency.
According to the Technology Acceptance Model (TAM), perceived usefulness reflects the degree to which a
user believes that a system improves task performance (Davis, 1989b). When artificial intelligence is embedded
in omnichannel systems, it strengthens information quality, service responsiveness, and decision support,
thereby increasing users’ perceptions of usefulness (Venkatesh & Davis, 2000; Verhoef et al., 2015b).
Consequently, Al-driven omnichannel integration is expected to have a positive effect on perceived usefulness.

H1. Al-driven omnichannel integration has a positive effect on perceived usefulness.

Al-driven omnichannel integration improves system usability by ensuring consistency, automation, and
intelligent coordination across channels. Through artificial intelligence, processes such as navigation,
information retrieval, and service interactions become more intuitive, personalized, and less cognitively
demanding for users. According to TAM, perceived ease of use refers to the degree to which a person believes
that using a system requires minimal effort (Davis, 1989b). Al capabilities such as recommendation systems,
chatbots, and predictive analytics simplify user interactions and reduce complexity, thereby enhancing
perceived ease of use (Huang & Rust, 2021; Venkatesh & Davis, 2000). Consequently, Al-driven omnichannel
integration is expected to positively influence the perceived ease of use.

H2. Al-driven omnichannel integration has a positive effect on perceived ease of use.

Al-driven omnichannel integration indirectly influences online customer engagement intention through
perceived usefulness. By enhancing system performance, information relevance, and interaction efficiency
across multiple channels, artificial intelligence strengthens users’ perceptions of the usefulness of omnichannel
systems. According to TAM, perceived usefulness is a key determinant of behavioral intentions (Davis, 1989b;
Venkatesh & Davis, 2000). When customers perceive Al-enabled omnichannel systems as useful for achieving
their goals efficiently, they are more likely to engage online through interaction, participation, and value co-
creation. Therefore, perceived usefulness is expected to play a mediating role in the relationship between Al-
driven omnichannel integration and online customer engagement intention (Hollebeek et al., 2014; Verhoef et
al., 2015b).

H3. Perceived usefulness mediates the relationship between Al-driven omnichannel integration and online
customer engagement intention.

Al-driven omnichannel integration can indirectly influence online customer engagement intention through
perceived ease of use. By simplifying navigation, automating interactions, and providing intelligent support
(e.g., chatbots, recommendations), Al reduces user effort and cognitive load, making the system more intuitive.
According to TAM, perceived ease of use is a significant determinant of user behavioral intentions (Davis,
1989b; Venkatesh & Davis, 2000). When customers perceive Al-enabled omnichannel systems as easy to use,
they are more likely to engage actively online, including interacting with content, participating in discussions,
or co-creating value. Therefore, perceived ease of use is expected to mediate the relationship between Al-driven
omnichannel integration and online customer engagement intention (Hollebeek et al., 2014; Verhoef et al.,
2015b).

H4. Perceived ease of use mediates the relationship between Al-driven omnichannel integration and online
customer engagement intention.

Perceived usefulness reflects the degree to which a user believes that using a system enhances their task
performance (Davis, 1989). In the context of Al-driven omnichannel systems, when customers perceive the
system as useful, they are more likely to engage actively online, including interacting with content, participating
in discussions, or co-creating value. Prior research in technology acceptance and digital engagement highlights
that higher perceived usefulness strengthens behavioral intentions and encourages online engagement
(Hollebeek et al., 2014; Venkatesh & Davis, 2000). Therefore, perceived usefulness is expected to have a positive
effect on online customer engagement intention.

Hb5. Perceived usefulness positively influences online customer engagement intention.

Perceived ease of use refers to the degree to which a user believes that using a system is free of effort (Davis,
1989). In Al-driven omnichannel environments, systems that are intuitive, user-friendly, and require minimal
effort encourage customers to engage actively online, including browsing, interacting, or co-creating content.
According to the Technology Acceptance Model (TAM), ease of use not only directly impacts behavioral
intentions but also enhances engagement by reducing cognitive barriers (Venkatesh, 2000; Hollebeek et al.,
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2014). Therefore, perceived ease of use is expected to have a positive effect on online customer engagement
intention.

Heé. Perceived ease of use positively influences online customer engagement intention.

The main objective of this work is to propose a research model aimed at exploring the effects of Al-driven
omnichannel integration on OCE intention.

4 Methodology
4.1 Data Collection

This study applies to a quantitative methodology and gathers primary data to depict the consumers’
perceptions within the retail context. It was carried out through an online questionnaire, which was available
on social media and retail-related networks for 5 months (March —July 20, 2025). There were 415 valid responses
in total that were used for the research. The emphasis on primary data was instrumental in capturing fresh
insights into consumers’ evaluation of Al-driven omnichannel practices. To test hypothetical relationships, the
PLS-SEM method was used along with SmartPLS 4.0 software. This method allowed for the examination of the
direct effects between the following latent variables: Al-driven omnichannel integration, perceived usefulness,
perceived ease of use, and online customer engagement intention.

4.2 Development of the Instrument

The questionnaire consisted of two major parts. The first section was concerned with demographic variables,
whereas the second contained study variables. As far as the measurement part is concerned, the scales were
taken from existing and well-known research (Sousa & Voss, 2006c¢), to ensure the validity and reliability of the
results. Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) items have been taken by (Davis, 1989c¢).
Moreover, technological integration, which is the main factor for Al-driven omnichannel integration, has been
described through the items due to the technology as well as the channel consistency between the physical and
the digital part. Finally, the Online Customer Engagement Intention was measured by the items that referred
to the studies of consumer intention and digital engagement (Kumar & Pansari, 2016b; Pansari & Kumar,
2017b). A five-point Likert scale (“strongly disagree” =1, “strongly agree” =5) was used to collect responses for
all statements.

4.3 Multivariate Normality

The dataset was checked for multivariate normality employing the Web Power method (Peng & Lai, 2012).
Results of Mardia’s tests for skewness and kurtosis (Kankainen et al., 2004) signified the presence of multivariate
normality, as illustrated by p-values less than the 0.05 threshold.

4.4 Data Analysis

Once the data checks for normality were confirmed, given the complexity of the model that includes several
reflective latent variables and a formative variable, we decided to use structural equation modeling, based on
SEM-PLS least squares, using the Smart PLS 4 software. The analysis progressed through three main steps,
starting with the measurement model assessment, then the structural model assessment, and finally, the
mediation and moderation network assessment. PLS modeling was identified as an appropriate tool for our
research, as it allows us to measure the relationships between the indicators and their respective latent
constructs (reflective and formative variable measurement model), the relationships between constructs
(structural model) at the same time, as well as the predictive capacity of the endogenous latent variable (Hair,
Risher, et al., 2019; Henseler, 2018).

5 Results
5.1 The Sample characterization

Data collection took five months, from March to July 2025. A convenience sampling approach was adopted to
facilitate access to respondents with relevant experience and familiarity with digital and Al-enabled
omnichannel environments. Our sample is composed of women (54.7%) and men (45.3%), with a relatively
balanced gender distribution. Respondents are of various ages, with the most common age range being 35 to 44
(67.7%). Senior managers are the most common socio-professional category in the sample (34.2%), with the
remainder shared between the various CSPs, which are common. Finally, most respondents have a 5-year



Al-Driven Omnichannel Integration and OCEI: Exploring the Mediating Role of PU and EOU through the TAM Lens 188

higher education qualification (71.3%). A detailed overview of the socio-demographic characteristics of the
respondents is presented in Table 1.

These sample characteristics are consistent with the research context, as Al-driven omnichannel systems
primarily involve users who interact regularly with digital platforms and technology-enabled services.
Moreover, respondents with higher managerial responsibilities and advanced educational backgrounds are
more likely to evaluate the perceived usefulness and ease of use of Al-based omnichannel solutions, which
aligns with the Technology Acceptance Model framework.

Table 1: Characteristics of the sample (n =415)

Variable Category Percentage (%) Number
Gender Female 54,7% 227
Male 45,3% 188
Under 18 0% 0
18-24 3,6% 15
25-34 18,7% 78
Age 35-44 67,7% 281
45-54 9.5% 39
55-64 0.5% 2
Over 65 0% 0
Student 2.9% 12
Employee 10.4% 43
Socio-professional Civil servant 14.3% 59
Manager 23.7% 98
category (SPC) Senior manager 34,2% 142
Entrepreneur 6.3% 26
Retired 0% 0
Secondary education 0% 0
Two-year university
degree (DEUG or 2.6% 11
equivalent)
Education level Bachelor.s degree or 26,1% 108
equivalent
Master’s‘ degree or 60 % 249
equivalent
Doctorate or equivalent 11,3% 47

5.2 Assessment of measurement models

At this stage, the evaluation of the measurement model or the external model is given, which identifies the
relationships between the items and the latent variables by checking the inbounds and outbounds validity, to
estimate the measurement model for our research. An assessment report of reliability and convergent validity
is proposed to establish the convergent validity of constructs; the reliability of individual items should first be
checked by outer loading, which looks for the strongest connection between the indicators and the constructs.
After that, composite reliability will be verified by assessing the internal consistency reliability (Cronbach's
alpha and rho a), which is the degree to which different parts of a measurement scale interact to present the
construct consistently. Finally, the average variance extracted (AVE) will be verified.

5.3 Assessing validity and reliability

The evidence presented in Tables 2, 3, and 4 strongly indicates that the measurement model is both consistent
and valid. From Table 2, all first-order constructs are well-defined in terms of their internal consistency and
convergent validity, as they exhibit both Cronbach's Alpha and composite reliability values greater than the
recommended 0.70 threshold, and AVE values above 0.50 (Hair, Ringle, et al., 2019). In addition, Table 3 shows
that the reliability and validity of the second-order constructs (CSC, II, and OCEI) are at the same level as those
of the first-order ones, thus providing support for their measurement soundness. Table 4 focuses on the third-
order formative construct, AI-Driven Omnichannel Integration, and its indicators are found to have statistically
significant path coefficients (p < 0.001) in conjunction with acceptable VIF values (< 5), indicating that there are
no multicollinearity issues and that this construct is robust to formative measurement. Collectively, this
outcome is a good indication of the measurement model's sufficiency and, therefore, a solid basis for further
structural analyses.
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Table 2: Reliability and validity of (First-order reflexive construct)

Cronbach's Rho_a Composite Average Variance
Alpha Reliability Extracted (AVE)

Channel choice breadth 0.812 0.824 0.882 0.653
Transparency of channel service 0.836 0.847 0.894 0.679
configuration

Channel content consistency 0.801 0.818 0.876 0.641
Process consistency 0.827 0.841 0.885 0.662
Perceived usefulness (PU) 0.932 0.935 0.942 0.831
Perceived ease of use (PEOU) 0.851 0.857 0.910 0.772
Social influence intention 0.846 0.853 0.902 0.699
Customer purchase intention 0.872 0.878 0.918 0.738
Recommendation intention 0.854 0.861 0.909 0.714
Sharing value intention 0.868 0.872 0.91 0.726

Table 3: Reliability and validity of (Second-order reflexive construct)

Cronbach's Alpha Composite reliability (Above 0,7) AVE (Above

(Above 0.7) 0,5)
Formulas M. T (2, Li)? LB
(1+(M-1).1) (M, L2+ XM var (ei) M
Second-order constructs of Cronbach's Alpha Composite reliability AVE
the model
Al-driven Channel Service
0.865 0.936 0.879
Configuration (CSC)
Al-driven Integrated 0.957 0.919
. 0.809
Interaction (II)
OCEI (Online Customer
Engagement Intention) 0913 0.940 0.751
Table 4: Reliability and validity of (third-order formative construct)
Fl;};;:ia(:irs: ' Ttem 2nd order VIF B t-value -value
Weights dimensions P
construct
— Al-driven
Channel
. Service 3.014 0.513 41.872 0.000
Al-Driven . .
. Configuration
Omnichannel Entre 0.670 (AI-CSC)
integration et 0.875 Aldriven
— AL
(AI-Driven OI) Inteerated
negra e 3.027 0.535 44.286 0.000
Interaction
(AI-II)

5.3.1. Assessing the discriminant validity

Discriminant validity was verified using the Fornell-Larcker criterion, a method that assesses whether each
construct is empirically distinct from the others. Table 5 shows that the square root of the average variance
extracted (AVE) for each construct (values on the diagonal) is more than the correlation of that construct with
all other constructs (off-diagonal values). For instance, the square root of the AVE for AI-Driven Omnichannel
Integration (0.898) is larger than the correlations with OCEI (0.798), Perceived Ease of Use (0.657), and Perceived
Usefulness (0.714), respectively. The AVE square root for OCEI (0.919) is above all the correlations with other
constructs as well. Moreover, Perceived Ease of Use (0.879) and Perceived Usefulness (0.912) show the same
pattern as well. This indicates that each construct shares a greater proportion of variance with its own indicators
than with other constructs, thereby satisfying the Fornell-Larcker criterion and confirming discriminant
validity in this study.

Table 5 also substantiates discriminant validity by displaying the Fornell-Larcker matrix (Fornell &
Larcker, 1981) of all constructs. The diagonal values, denoting the square root of AVE for each construct, are
always higher than the corresponding off-diagonal correlations, which provides the strongest indication that
the constructs are not identical with each other. Together, these tests give a solid confirmation of the
measurement model's discriminant validity.
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Table 5: Fornell-Lacker criterion for discriminant validity

Construct CCB TCSC CCC PC PU PEOU SII CPI RI SVI
CCB 0.808
TCSC 0.521 0.824
CCC 0.498 0.544 0.801
PC 0.507 0.533 0.511 0.814
PU 0.552 0.561 0.546 0.559 0.911
PEOU 0.498 0.529 0.512 0.524 0.642 0.879
St 0.466 0.491 0.478 0.489 0.611 0.537  0.836
CPI 0.514 0.537 0.522 0.534 0.675 0.621 0.658  0.859
RI 0.482 0.505 0.494 0.508 0.648 0593  0.628  0.671 0.845
SVI 0.495 0.523 0.507 0.519 0.661 0.607  0.641 0.684 0.663  0.852

Table 6: HTMT (Heterotrait-Monotrait Ratio) criterion for discriminant validity

Construct CCB TCSC CCccC PC PU PEOU SII CPI RI SVI

CCB
TCSC 0.61
CcCcC 0.58 0.63
PC 0.59 0.61 0.60
PU 0.66 0.68 0.65 0.67
PEOU 0.57 0.60 0.58 0.59 0.74
Sl 0.53 0.55 0.54 0.56 0.69 0.62
CPI 0.60 0.62 0.61 0.63 0.76 0.70 0.72
RI 0.56 0.58 0.57 0.59 0.73 0.68 0.69 0.74
SVI 0.58 0.60 0.59 0.61 0.75 0.69 0.71 0.76 0.73

CCB (Channel choice breadth), TCSC (Transparency of channel service configuration), CCC (Channel content
consistency), PC (Process consistency), PU (Perceived usefulness), PEOU (Perceived ease of use), SII (Social
influence intention), CPI (Customer purchase intention), RI (Recommendation intention, SVI (Sharing value
intention).

To confirm the results obtained using the Fornell-Larcker criterion, discriminant validity was re-examined
using the HTMT (Heterotrait-Monotrait Ratio) criterion (see table 6). All the obtained HTMT values are below
the recommended threshold of 0.85, confirming satisfactory discriminant validity among the different
constructs of the model. Consequently, the HTMT results reinforce and validate those derived from the Fornell-
Larcker criterion.

5.4 Structural Model Assessment and Hypothesis Testing

After confirming the measurement model, we moved on to the structural model assessment. The test was based
on various indicators of predictive quality and overall model fit. The first point is that the determination
coefficients (R?) for the four endogenous constructs are all relatively high, which means that these constructs
can explain a large part of the variance in Perceived Usefulness, Perceived Ease of Use, and Online Customer
Engagement Intention. The second point is that the predictive relevance (Q?) according to Stone-Geisser is more
than 0.35 for all the endogenous constructs, which implies that the model has a strong predictive capacity. The
last point is that the Goodness of Fit (GoF) index is 0.675, which is significantly higher than the recommended
threshold of 0.36 and, therefore, indicates the overall adequacy of the structural model.

Table 7 shows that all the hypotheses regarding the direct relationships between variables were
corroborated, with p-values equal to 0.000 and t-statistics greater than 1.96, showing that Al-driven
omnichannel integration had a significant impact on Perceived Usefulness (H1) and Perceived Ease of Use (H2)
as well as the influence of Perceived Usefulness (H5) and Perceived Ease of Use (H6) on Online Customer
Engagement Intention (OCEI) (see Table 7).

On the other hand, Al-driven omnichannel integration was found to have a non-significant direct effect on
OCEI ( = 0.045, t = 0.732, p = 0.464); thus, the relationship is fully mediated by Perceived Usefulness and
Perceived Ease of Use. Namely, the report shows that the Al-driven integration impact on customer
engagement unfolds mostly through the users' perception of the usefulness and ease of use of the integration
rather than through a direct route.

Besides that, the significance of the indirect paths (H3 and H4) is also evident in the sense that the
constructs of the TAM model play the leading role in the explanation of users' online engagement behavior.
The lack of a direct influence suggests the presence of specific sector-related factors that may be at play here,
such as personalized experiences, brand reputation, or digital trust mechanisms that could be shaping
consumers' engagement behaviors.
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Table 7: Result of Structural Model Assessment and Hypothesis Testing

Direct links Analysis

Hypothesis Path B t-value p-value Signification
H1 AI-DOI — PU 0.714 8.512 0.000 Significant
H2 AL-DOI — PEOU 0.657 7.843 0.000 Significant
H>5 PU — OCEI 0.664 7.245 0.000 Significant
He PEOU — OCEI 0.654 6.812 0.000 Significant
Mediation Analysis
Hypothesis Path B t-value (b{)itzf:fp) v;ﬁ;e Significance
Directlink ~ ALDOI — OCEI (direct)  0.045 0.732 [-0.052, 0.051] 0.464 Sigfj‘;;n .
H3 AL-DOI - PU— OCEI  0.466 6.123 [0.352, 0.574] 0.000  Significant
H4 AI'DOIC)_&EFOU - 0.429 5.843 [0.318, 0.539] 0.000  Significant

Source: Smartpls 4.

6 Discussion

This section presents the results from Table 7, which are based on a 5% significance level. According to the
literature, studies on how customers perceive Al-based omnichannel integration are still at the nascent stage,
and there are not much empirical research works that explore its impact on such variables as Perceived
Usefulness, Perceived Ease of Use, and Online Customer Engagement Intention (OCEI). The analysis backs up
the statements in hypotheses H1 and H2. In particular, the Al-powered omnichannel integration has a
statistically valid positive effect on the Perceived Usefulness (3 = 0.714, p = 0.000<0.05, t = 8.512>1.96), thus
indicating that the users acknowledge the real advantages of combined Al solutions. Correspondingly,
integration considerably improves Perceived Ease of Use (3 = 0.657, p = 0.000<0.05, t = 7.843), indicating that
hassle-free Al-driven web services become more user-friendly. These outcomes strengthen the argument for
the inclusion of the TAM variables when it comes to explaining online engagement behavior. Unexpectedly,
the direct correlation between Al-driven omnichannel integration and OCEI was not substantial (3 =0.045, p =
0.464>0.05, t = 0.732<1.96), thus implying that the engagement impact was not direct. The structural model
results indicate that the direct relationship between Al-Driven Omnichannel Integration (AI-DOI) and Online
Customer Engagement Intention (OCEI) is non-significant (f = 0.045; p = 0.464), whereas the indirect effects
through Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) are highly significant. This pattern
suggests the presence of full mediation, which can be justified at both theoretical and empirical levels.

Primacy of technological beliefs in the TAM: According to the Technology Acceptance Model (TAM)
(Davis, 1989), the influence of advanced technologies on behavioral intentions does not occur directly, but rather
through key cognitive beliefs, namely perceived usefulness and perceived ease of use.

Within this framework, Al-driven omnichannel integration represents a background technological
infrastructure that customers do not evaluate in itself but instead assess through its functional and experiential
benefits. Consequently, without an explicit perception of usefulness or ease of use, AI-DOI alone is insufficient
to trigger online engagement intention.

Al-driven omnichannel integration often operates in a transparent and seamless manner for end users,
through processes such as automation, channel synchronization, and algorithmic recommendations. As a result,
customers do not directly attribute their engagement intention to the technology itself, but rather to the
perceived value-in-use and the smoothness of the interaction experience. This technological invisibility helps
explain why the direct AI-DOI — OCEI relationship is weak and non-significant, whereas the mediated paths
through PU and PEOU remain robust and statistically significant.

The mediation research proves that both Perceived Usefulness (H3; 3 =0.466, p = 0.000<0.05, t = 6.123>1.96)
and Perceived Ease of Use (H4; 3 = 0.429, p = 0.000 <0.05, t = 5.843>1.96) completely dominate this association.
The central issue of these findings is that initial consumer involvement is more likely the result of the way it is
presented by helping them see that Al-integrated platforms are user-friendly and engaging.

Furthermore, the mediators themselves have a significant impact on OCEI. The higher the Perceived
Usefulness, the more probable is engagement (3 = 0.664, p = 0.000 < 0.05, t = 7.245), and this is equally true for



Al-Driven Omnichannel Integration and OCEI: Exploring the Mediating Role of PU and EOU through the TAM Lens 192

Perceived Ease of Use (3 = 0.654, p = 0.000 <0.05, t = 6.812), thereby confirming the importance of these TAM-
related determinants in the promotion of the customer activity in online stores.

Overall, the findings suggest that the sole use of Al-driven omnichannel integration is insufficient to
provoke customer engagement. The positive impact can only be realized via the perceptions of usefulness and
ease of use; thus, the importance of a customer-centric product and experience is highlighted in online
engagement strategies. There is also the possibility that these results could be due to certain contextual factors
such as sector-specific user behaviors, platform trustworthiness, or personalized service features, which deserve
to be explored in more detail.

These findings represent solid empirical evidence in favor of the theoretical framework in question,
demonstrating that Perceived Usefulness and Perceived Ease of Use are crucial pathways through which Al-
driven integration leads to online customer engagement.

Several theoretical and managerial implications might be identified based on the study findings. These
implications help to understand not only the theoretical knowledge of Al-driven omnichannel integration but
also the practical application of its use to improve customer engagement in digital retail environments.

Theoretical Implications: One of the contributions of this piece of research to theory is the expansion of the
Technology Acceptance Model (TAM) (Davis, 1989a) application range from the general context to the specific
case of Al-driven omnichannel integration in digital retail. The study reveals that Perceived Usefulness and
Perceived Ease of Use act as full mediators between Al-driven integration and Online Customer Engagement
Intention (OCEI). The result thereby underscores that adopting technology is not only a technical issue; instead,
the individuals' cognitive perceptions play an instrumental role in deciding the engagement behavior. The
empirical grounding in this study for the deployment of TAM latent variables in multi-channel retail
environments helps to corroborate the model's theoretical contribution to digital service scenarios of various
kinds (Venkatesh et al., 2003).

Moreover, this study reveals the theoretical framework for the relationship between technology and
marketing theories. Seamless customer interactions across different channels are enabled by Al-driven
integration; however, the impact on engagement is felt only through users' perceptions of usefulness and ease.
The importance of psychological mechanisms becomes evident owing to complete mediation when the
outcomes of digital innovations are evaluated, thus complementing previous works on cognitive and affective
mediators for technology adoption (Hassanein & Head, 2007; Verhoef et al., 2015a). These findings constitute
the theoretical foundation for understanding digital tools' success in specific contexts while, at the same time,
being unable to engage users in other contexts, which leads to the development of more sophisticated customer
engagement models in omnichannel ecosystems.

Managerial Implications: The findings from a managerial perspective have multiple major practical
applications. In the first place, companies must understand that merely having Al-supported omnichannel
systems does not, by itself, guarantee higher customer engagement. To turn technological potentials into real
engagement, organizations need to create platforms that reach the highest level of Perceived Usefulness and
Perceived Ease of Use. This can be done with services like easy-to-use interfaces, tailored product suggestions,
uninterrupted flow between online and offline touchpoints, and instant customer support (Lemon & Verhoef,
2016).

Another observation in this article is the importance of the existence of teaching programs and support for
both employees and customers. Users' training on how to take advantage of the Al-enabled services effectively
can enhance their ease and utility perceptions, thus setting engagement intentions higher (Grewal & Roggeveen,
2020). Managers can not only check the behavioral side of things (e.g., clicks, time spent, repeat interactions)
but also the cognitive side, as they can be leading indicators of engagement outcomes and service adoption
(Kumar & Pansari, 2016b).

Moreover, many research findings indicate that the customer-centric approach is the best way to introduce
Al-driven integration. By persistently collecting and analyzing feedback concerning usability and perceived
benefits, organizations can change t

Their systems in small increments to boost engagement. Furthermore, the total mediation effect implies
that managers should concentrate on elevating the user experience rather than just counting on the surprise or
the technological cleverness of Al gadgets. These insights can influence financing decisions, platform creation,
and customer experience management in Al-powered omnichannel environments.
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7  Conclusion

This research enhances the comprehension of online customer engagement by Al-driven omnichannel
integration, leading customers to perceive usefulness and ease of use, and improving their engagement. In
contrast to previous studies that are usually concentrated on one channel or engagement dimension, our
research covers both entirely digital and brick-and-mortar retail, checking how the integration of Al-powered
technology impacts engagement through cognitive mediators.

From a theoretical standpoint, this study contributes to literature by extending the Technology Acceptance
Model (TAM) to the context of Al-driven omnichannel integration. Rather than proposing a new theoretical
framework, the findings empirically confirm that perceived usefulness and perceived ease of use fully mediate
the relationship between Al-enabled omnichannel integration and online customer engagement intention. This
result reinforces the central role of cognitive evaluations in technology-enabled service environments and
suggests that the impact of advanced Al-driven integration mechanisms is indirect, operating through
customers’ perceptions rather than through direct effects on engagement.

The inclusion of Al in omnichannel retail is an overhaul of the department, which has a supply of limitless
possibilities to improve customer experience, optimize operations, and spur business growth. Seamless
integration powered by Al allows retailers to create a single customer profile, manage inventory live, deliver
marketing on a one-to-one basis, and make decisions based on data across all channels. As a result, well-
structured digital platforms not only extend the consistency and efficiency of customer interactions but also
allow firms to identify high-traffic touchpoints, allocate resources effectively, and reduce operational
redundancies.

The evidence of full mediation also carries important managerial implications. The results indicate that
investments in Al-driven omnichannel technologies do not automatically translate into higher customer
engagement. Instead, their effectiveness depends on the extent to which such technologies enhance customers’
perceptions of usefulness and ease of use. This finding suggests that retailers should prioritize Al-enabled
functionalities that simplify customer journeys, reduce cognitive effort, and deliver tangible functional value
across channels, rather than focusing solely on the multiplication of touchpoints or technological sophistication.

While the findings of our study are broadly consistent with integration quality theories emphasizing online
engagement through perceived usefulness and ease of use, we also draw attention to several practical and
methodological constraints. Challenges related to data privacy, the effective deployment of technology, and
staff preparedness remain critical areas requiring further consideration. In addition, difficulties encountered
during questionnaire administration, particularly in respondent recruitment and survey length, required the
implementation of a pre-test to refine the measurement instrument. Based on these observations, several
promising directions for future research can be identified:

e Identifying both internal and external barriers to effective Al-driven channel integration and adoption of
transparent practices.

o Testing the proposed model across various cultural and industry contexts, such as B2B environments, retail
sectors, or public services.

e Incorporating actual behavioral data (e.g., web analytics, navigation patterns, conversion rates) to
complement self-reported perceptions and strengthen validity.

e Exploring potential moderating influences of individual factors (e.g., digital literacy, age, expectations) or
organizational factors (e.g., digital maturity, technology readiness).

Altogether, this research unveils the fact that AI-driven omnichannel integration should not simply be seen
as a technical upgrade but rather as a strategic measure for developing one-to-one, uninterrupted user
experiences, which, in turn, results in higher user engagement and being ahead of the competition. As the IoT,
AR/VR, and 5G innovations merge with customer expectations that keep changing, retail will be an Al-driven
affair where the combination of physical and digital experiences will be utilized to offer fully integrated and
personalized shopping journeys. The retailers that fully exploit Al for omnichannel integration will not only be
able to satisfy the needs of highly digital consumers but also will be able to keep a competitive edge that is
sustainable in a fast-changing market environment.
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Objectives: This study examines the dynamic relationship
between environmental reporting and financial performance
within the manufacturing sector, aligning with United Nations
Sustainable Development Goal 12 (Responsible Consumption and
Production). Specifically, it aims to identify latent performance
patterns and transitions between environmental disclosure and
corporate profitability over time.

Methods: Panel data from sixty-three publicly listed
manufacturing firms in Saudi Arabia, covering the years 2020 to
2023, are analyzed. Hidden Markov Models (HMMs) are utilized
to identify latent performance states and monitor transitions in
environmental disclosure and return on assets (ROA). Firms are
classified by environmental impact level, and a customized
environmental disclosure index is developed through content
analysis of annual reports.

Results: The analysis identifies four hidden states, ranging from
high sustainability and high financial performance to low
sustainability and low financial performance. Notably, the
findings indicate strong persistence within states and gradual
transitions between performance states. Larger, older firms and
those in high-impact industries are more likely to attain and
maintain superior sustainability and financial performance states.
Conclusions: This study supports stakeholders, legitimacy, and
signaling theories by showing that transparent environmental
disclosure enhances corporate reputation, investor confidence,
and financial resilience. It introduces a new framework that
advances sustainability accounting and guides managers,
regulators, and investors in integrating environmental factors into
decisions.
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1 Introduction

In the current dynamic business environment, organizations face evolving disclosure requirements. They are
now expected to report not only on economic performance but also on the social and environmental
dimensions of their operations. (Mihalciuc et al., 2024; Jamaluddin et al., 2025; Saeed et al., 2025). This change
reflects a growing recognition of the critical role that social and environmental reporting plays in shaping
companies'long-term viability and prosperity(Wahyuningrum et al., 2022; Mihalciucet al., 2024; Zhang, 2025).
Accordingly, sustainability has become an integral part of strategic business considerations, with empirical
evidence indicating that strong performance in environmental, social, and governance (ESG) dimensions is
positively associated with lower cost of capital and improved financial outcomes (Saudi Exchange, 2019;
Dwomor & Mensah, 2024; Moussa et al., 2024; G. Zhang, 2025).

As a result, sustainability reporting (SR) has emerged as a prominent research area, driven by increasing
stakeholder demands for transparency on ESG issues. These disclosures are increasingly recognized as critical
instruments for managing risks and opportunities in a competitive global economy (Dincer et al., 2023; Perdana
etal., 2024; Mohamed et al., 2025). However, despite its growing prominence, the relationship between SR and
corporate financial performance remains complex and uncertain (Dincer et al., 2023; Akuoko-Sarpong et al.,
2024; Nnedu, 2024). Existing studies present a diverse range of findings —some confirm a positive relationship,
others find no significant impact, and a few report adverse effects (McWilliams & Siegel, 2000; Eccles et al., 2014;
Ning et al., 2021). Nevertheless, SR continues to be recognized for its non-financial benefits, encompassing
improved corporate reputation, better stakeholder trust, and enhanced risk management. These advantages can
translate into long-term financial outcomes, even in developing countries' markets where investors are short-
term oriented (Dincer et al., 2023; Zhou et al., 2024). In this context, understanding the nuanced dynamics of
sustainability disclosures becomes increasingly important.

This study concentrates on the intersection between sustainability accounting and corporate financial
performance, particularly emphasizing environmental reporting as a fundamental dimension of responsible
business conduct (X. Chen, 2024). In alignment with the United Nations Sustainable Development Goal 12 (UN
SDG 12) — “Responsible Consumption and Production” — the research emphasizes environmental reporting
not just as a compliance initiative, but as a strategic instrument through which enterprises communicate their
environmental footprint, operational risks, and long-term sustainability commitments(Uddin et al., 2023).
Admitting that environmental disclosures are generally the most measurable and comparable component of
sustainability reporting (Miklosik et al., 2021); this study places them at the vanguard of empirical analysis. To
examine this relationship in depth, the study applies Hidden Markov Models (HMMs), a powerful statistical
methodology for identifying hidden states in time series data. By applying HMMs to environmental reporting
data, the research aims to reveal underlying patterns and transitional dynamics that may not be discernible
through traditional analytical approaches. The central research questions guiding this investigationare: (1) How
do companies' sustainability accounting practices, particularly environmental reporting, influence financial
performance? (2) Can HMMs proficiently detect latent patterns that correlate with financial performance shifts?
(3) What transitional states or trajectories in environmental reporting are most predictive of performance
changes? (4) Are particular sectors more sensitive to the environmental reporting—performance relationship
than others?

This research is grounded in various frameworks, such as stakeholder and legitimacy theories, that
elucidate why companies engage in disclosure (Freeman, 1999; Patten, 1991). Stakeholder theory posits that
businesses should address various stakeholders' expectations by disclosing financial and non-financial
information (Dincer et al., 2023). Legitimacy theory further asserts that demonstrating a commitment to
sustainability and fostering trust with stakeholders are essential for long-term financial success (Mohd Fahmi
etal., 2022; Ma et al., 2023; Sordas. Additionally, signaling theory and agency theory provide insights into how
disclosures serve as credible signals of a company's commitment to sustainability and align managerial interests
with those of other shareholders (Jensen, M., & Meckling, 1976; Myers & Majluf, 1984; Ignatov & Rudolf, 2023;
Del Gesso & Lodhi, 2024).

Motivations for this study include the rapidly evolving SR landscape and the inconsistent conclusions
about its impact on corporate financial performance (Buallay et al., 2020; Dinceret al., 2023; Suhatmietal., 2024).
There is a noted gap in detailed assessments of sustainability practices, particularly in Saudi Arabia's
manufacturing organizations, which continue to pursue long-term market sustainability (Al-Algam et al., 2023;
Hessa & Hanan, 2024; Barakat, 2024; Kayal, 2024). Saudi Arabia's Vision 2030 emphasizes sustainability as a
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cornerstone (Al-Algam et al., 2023; Mohammed, 2024; Kayal, 2024), highlighting the need for further studies to
develop models for assessing sustainability in Saudi manufacturing organizations (Al-Algam et al., 2023; Chen,
2024; Hessa & Hanan, 2024). This research aims to fill this gap by providing empirical evidence from large
companies in Saudi Arabia and utilizing HMMs to identify hidden patterns that underpin sustainability
performance.

The originality of this study lies in its use of HMMs to uncover latent states within environmental reporting
data, a novel approach that has not been previously applied in this context. HMMs are beneficial for time-series
pattern recognition and have shown strong predictive power for identifying transition patterns (Ryou et al.,
2020; Sivakumar, 2025; Vidaurre et al., 2025). By applying HMMs, this research can reveal hidden states and
patterns that influence financial and environmental outcomes, providing a deeper understanding of the
dynamic relationship between sustainability accounting and firm performance.

The findings will deliver valuable insights for stakeholders, policymakers, and regulators by revealing how
companies manage environmental disclosures and proposing strategies toimprove SR practices. This study will
create a framework for sustainability disclosure that enhances corporate transparency and supports financial
performance. It will advance understanding of SR's relationship with financial performance and emphasize
HMMs' unique role in revealing hidden states in environmental reporting data. This innovative methodological
approach will yield new insights into the dynamic interaction between sustainability practices and firm
performance, offering essential guidance for companies, policymakers, and other stakeholders dedicated to
promoting sustainable development.

The structure of this study is as follows. Section 2 reviews social, environmental, and sustainability
accounting literature. Section 3 outlines the research methodology, with particular emphasis on the use of
HMMs to analyze SR data. Section 4 presents the results, while Section 5 discusses the main findings. Section 6
examines the implications of the research. Lastly, Section 7 concludes with remarks on the study's contributions
and suggests areas for future research.

2  Literature Review: SR and Financial Performance

SR is the measurement, disclosure, and accountability of organizational performance in achieving sustainable
development goals to internal and external stakeholders (Dincer et al., 2023; Giron et al., 2020). SR refers to the
information companies regularly provide to the outside world about their sustainability performance in a
structured way. The economic, environmental, and social dimensions are significant measures of corporate
sustainability quality because they determine the extent to which companies comply with good disclosure
practices (Nobanee & Ellili, 2016). Through sustainability reports, companies communicate their performance
and impact across environmental, social, and governance parameters (Dincer et al., 2023; Girén et al., 2020).
Thus, SR can reduce information asymmetry, increase transparency in the company’s sustainability activities,
and encourage investors to allocate capital to companies with positive impacts (Dincer et al., 2023; Girén et al.,
2020).

The relationship between SR and financial performance has been extensively studied across different sectors and
regions, revealing diverse findings and methodologies. Carnevale & Mazzuca (2014) found that investors appreciate
the additional and complementary disclosure provided by the sustainability report and that this disclosure
positively affects stock prices. Zhou et al. (2024)extended these findings by analyzing environmental and social
disclosures. They investigated the impact of sustainability disclosure on financial performance within the energy sector,
using secondary data from 239 energy companies across Belt and Road Initiative (BRI) nations from 2009 to 2022. This study
employed advanced econometric methods, including the Common Correlated Effect Mean Group and Pooled Mean Group
estimators, to examine the influence of environmental, social, and governance (ESG) disclosures. The research revealed a
positive relationship between environmental and social disclosures and financial performance, while governance
disclosures did not significantly contribute to financial outcomes. Additionally, ownership concentration was found to
positively moderate the impact of environmental and social disclosures on financial performance, suggesting that firms,
particularly in developing regions, should focus on these aspects to enhance long-term financial success.

Similarly, Dincer et al. (2023) examined SR and firm performance in Turkey using OLS regression with 920
observations from 46 companies. Their findings showed a significant positive effect of SR on financial
performance, primarily through ROA. They found that companies with higher environmental impacts benefited
more from SR in terms of short-term financial performance, emphasizing the role of such reporting in driving
financial success, especially in developing markets.

Ellili and Nobanee (2023) further supported the positive relationship between SR and financial
performance. They explored the sustainability disclosure practices of banks in the UAE, using a dynamic panel
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data regression to analyze their impact on banking performance. Their study revealed that, while SR levels were
generally low, they had a positive and significantimpact on bank performance. These findings underscore the
importance of robust corporate SR frameworks to enhance transparency, reduce information asymmetry, and
ensure alignment with sustainability standards, thereby improving financial performance.

Contrary to these positive findings, Nor et al. (2016) investigated environmental disclosure among
Malaysia's top 100 companies and found mixed results regarding the relationship between environmental
disclosure and financial performance. Their contentanalysis of annual reports highlighted the lack of regulatory
requirements for environmental disclosure in Malaysia, suggesting that while environmental reporting is
crucial for societal legitimacy, its impact on financial performance remains uncertain. Similarly, Moneva and
Cuellar (2009) examined the value relevance of environmental disclosures in Spain, focusing on compulsory and
voluntary reporting. Their study found that the market valued financial environmental disclosures, whereas
non-financial disclosures did not significantly impact market valuation. This suggests a need for more objective
and standardized measures in environmental reporting to meet market expectations.

Xu et al. (2024) investigated the adoption of the Global Reporting Initiative (GRI) in China, utilizing content
analysis of ESG reports from 48 firms and surveying 409 individual respondents. The study revealed that firms
that adhere to GRI guidelines are more actively engaged in sustainability activities than non-GRI firms.
However, it also identified a disconnect between stakeholder needs and current reporting practices, suggesting
that corporate social responsibility (CSR) reporting may be more responsive to governmental policies than to
stakeholder concerns. In this context, Ge et al. (2023) conducted empirical testing of the link between
environmental information disclosure and the risk of stock price crashes among Chinese A-share listed
companies from 2013 to 2018. Their study identified a significant negative correlation between environmental
information disclosure and stock price crash risk, with media coverage acting as an intermediary factor. They
noted that the effects of environmental disclosures varied across industries and were influenced by government
environmental governance, underscoring the complex dynamics of disclosure impacts.

Zamil and Hassan (2019) focused on the financial performance of Fortune 500 firms. This analysis examines
the effects of reducing greenhouse gas(GHG) emissions, waste, and water consumption on financial outcomes.
The study indicates that reductions in GHG emissions and water consumption positively impact financial
performance, while waste reduction negatively affects it. These findings underscore the need for firms to adopt
environmentally friendly practices to enhance stakeholder engagement and improve profitability.

Regarding ownership and governance, Abduh and AlAgeely (2015) analyzed the CSR disclosure among
Islamic banks in the Gulf Cooperation Council (GCC) from 2010 to 2014. They found a significant positive
relationship between CSR disclosure and board size, while government and managerial ownership did not
have significant effects. Their study also revealed a negative relationship between CSR disclosure and firm
value, as measured by market capitalization proxies, suggesting that CSR practices entail various economic
consequences. Amosh and Mansor (2020)investigated the impact of ownership structure on environmental
disclosure in Jordan, focusing on foreign, government, managerial, and blockholder ownership. The findings
revealed a significant influence of foreign ownership on levels of environmental disclosure, whereas the other
ownership types did not. These results underscore the pivotal role of ownership structure in shaping
environmental disclosure practices. Agyemang et al. (2024)assessed the relationship between environmental
accounting information disclosure, the environmental performance index, board attributes, and profitability in
China's mining sector. Their study revealed a positive correlation between environmental disclosure and
profitability. However, the influence of board attributes on disclosure practices was mixed, highlighting the
need for further exploration of governance effects on SR.

Girdn et al. (2020) examined factors influencing SR adoption in Asia and Africa. The research indicated that
being in the manufacturing sector and having a greater proportion of women directors were positively linked
to SR and improved economic performance. This result underscores the impact of industry characteristics and
board diversity on sustainability initiatives. In another context, Wahyuningrum et al. (2022) investigated the
influence of firm size, profitability, leverage, and managerial ownership on environmental disclosure in
Indonesia. Their findings reveal that profitability and leverage negatively affect environmental disclosure,
suggesting that firms with stronger financial performance or greater risk may be less willing to disclose
environmental information. Galeazzo et al. (2024) utilized neo-institutional theory to examine the influence of
industry type and country of origin on SDG engagement and financial performance. Content and regression
analyses of the world's 100 most sustainable firms from 2017 to 2020 demonstrated that institutional pressures
positively affect SDG engagement, with financial performance enhanced when firms engage with eitherall or a
subset of the SDGs.
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This literature reveals a complex, context-dependent relationship between SR and financial performance,
with research yielding both positive and mixed results. While some studies highlight the benefits of specific
disclosures (Carnevale & Mazzuca, 2014; Zhou et al., 2024; Ellili & Nobanee, 2023), others report inconsistent or
insignificant effects (Noretal., 2016; Dinceretal., 2023; Zamil & Hassan, 2019). reflecting the variability of impacts
across different firms and contexts. These divergent results suggest that the relationship between SR and
financial outcomes is not straightforward and is influenced by multiple factors, including sector-specific
characteristics and regulatory frameworks (Galeazzo et al., 2024). Despite advancements in environmental
accounting (Agyemang et al., 2024), there remains a gap in comprehensively understanding how SR practices
affect financial performance. Our study aims to bridge this gap by applying HMMs to explore the temporal
dynamics and probabilistic relationships between environmental disclosures and financial performance. HMMs
offer a sophisticated approach to analyzing time-series data, uncovering latent patterns and trends that
traditional methods may neglect(Ryouet al., 2020; Sivakumar, 2025; Vidaurre et al., 2025). By providing deeper
insights into how changes in environmental reporting practices impact financial outcomes, our research seeks
to identify the best practices that drive positive financial results. Through this enhanced analytical approach,
we aim to address the inconsistencies in existing research and offer a more comprehensive understanding of the
financial implications of SR.

3  Methods
3.1 Sampling and Data Sources

This study examines manufacturing companies listed on the Saudi Exchange (Tadawul) from 2020 to 2023.
Companies in the financial sector were excluded because of their distinct regulatory requirements. They
prioritize social disclosures over environmental ones (Sobhani et al., 2012; Siddique et al., 2023; Moufty et al.,
2024). Of the 95 companies initially reviewed, 12 were excluded for missing data and 20 for unclear sector
classification. Consequently, the final sample comprised 63 companies representing seven manufacturing
sectors. Companies were classified according to their environmental impact as defined by the FTSE Russell
classification (Dincer et al., 2023). This process led to 57 high-impact companies and 6 low-impact companies.

Manufacturing companies were selected because of their significant environmental impact and the
regulatory pressures that directly influence financial performance (Nazir et al., 2024; Luthan et al., 2025; Pratiwi,
2025). As major contributors to environmental damage, their practices warrant detailed scrutiny(Sunani et al.,
2024). Saudi Arabia stands out as an ideal case for this study due to its profound commitment to sustainability
and the UN SDGs (Guermazi et al., 2025; WAJID, 2025). The Saudi government offers various incentives to
support industries in meeting these goals (Al-Algam et al., 2022). Data were gathered from the annual and
audited financial reports available on the Tadawul website from 2020 to 2023, using content analysis methods
akin to those of Nobanee & Ellili(2016) and Sobhani et al. (2012). Annual reports are reliable and accessible
sources of social and environmental disclosures (Tilt, 1994; Lodhia, 2004; Nor et al., 2016; gnjegota & Milosevié
Snjegota, 2018; Cai et al., 2023). This study uses only external reports intended for public stakeholders, as
internal reports are generally unavailable (Tilt, 1994; Legaspi, 2023).

3.2 Model Specification

The relationship between environmental reporting and firm performance can be closely analyzed using HMMs,
a time-series method based on Markov chains in which each state depends only on the prior state, increasingly
applied in finance to uncover hidden dynamics (Ryou et al., 2020; K. Wu, 2021). HMMs offer a robust framework
for analyzing dynamic relationships and controlling for factors like industry sector, firm size, and regulatory
changes (Dalle, 2024). This model is particularly suited for studying environmental disclosure and financial
performance because it can capture hidden states that impact both areas. Furthermore, HMMs are ideal for
temporal analysis (Yang & Jiang, 2014), enabling the examination of the evolving relationship between
disclosure and performance over multiple reporting periods. The models' probabilistic approach accounts for
uncertainties in the complex relationship between environmental disclosure and financial performance, which
is influenced by various factors. HMMs also excel at identifying hidden patterns (McGarry, 2022; Alwateer et
al.,, 2023; Manjunatha et al., 2024), such as how shifts in disclosure practices may precede or follow changes in
financial performance. By incorporating multiple influencing factors, such as firm size, industry, and regulatory
environment, HMMs provide a comprehensive view. They can also predict future states (Huang, 2023), offering
valuable insights for researchers and practitioners to understand and forecast financial outcomes based on
environmental disclosure patterns.



Exploring the Dynamics of Sustainability Accounting: An Investigation into the Influence of Environmental Reporting on Firm Performance 202

In this study, HMMs are structured to analyze the hidden states associated with varying levels of
environmental disclosure and their corresponding influence on financial performance, whilst controlling factors
such as financial leverage (LEV), firm size (SIZE), firm age (AGE), industry type (Indus-type), and growth ability
(Growth). The model includes the following elements:

The initial state distribution indicates the likelihood that a firm starts in a specific environmental reporting
-performance hidden state, defined as:

=P (5:=i)

Where:
1i;: The probability that the firm begins in a hidden state i.
S1: The state at time t =1.

The state transition probabilities of a firm transitioning between environmental reporting -performance states
over time are articulated as follows:
Ai=P(Sw1=j | Si=i)

Where:
AjThe likelihood of moving from state i at time £ to state j at time #+1.
Si, Sp:Hidden states at time t and t+1, respectively.
The observation likelihoods measure the probability of detecting a particular value of environmental disclosure
(EDS) and financial performance (ROA) within each hidden state, articulated as:
Bi(Oy)=P(O | S=i)
Where:

Bi(Oy): The probability of observing data point O (e.g., EDS and ROA) if the firm is in state i at time t.
O The observed variables at time ¢ (e.g., EDS and ROA).

This probability evaluates the likelihood of specific disclosures and performance values within each hidden
state. Given the firm's EDS, this helps assess the likelihood of reaching a specific ROA level.
The forward algorithm computes the probability of observing a specific sequence of environmental disclosures and
financial performance metrics by time £, based on its disclosure and performance history, as illustrated below:

N
at(j) = P(01,02,...,0t,St = ) = z at —1(DAYBj(0t)

i=1

Where:
a4j): The probability of observing the sequence of observations from time 1 to ¢ and being in state j at time ¢.
a(i): Forward probability of being in state 7 at time #-1.
Ajy: Transition probability from state i to j.
B(Oy): Likelihood of observing Oy in state j.

The Viterbi algorithm determines the most probable sequence of hidden states over time, indicating likely
transitions in environmental disclosure and financial performance, and is defined by
Ou(j)=maxi[ 0+-1(i) Aj] Bi(Ot)

Where:
04j): The highest probability of the most likely path that ends in state j at time ¢, given the observations.
0¢1(1): The highest probability of the most likely path to state i at time ¢-1.
Aj: Transition probability from i to j.
B(Oy): Observation likelihood in state j at time ¢.
Together, these components establish a robust framework for exploring the dynamic relationship between
environmental reporting and financial performance.
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3.3 Measurement of Variables

3.3.1 Dependent variable: Financial Performance

The dependent variable in this study is financial performance, operationalized as return on assets (ROA), a
widely recognized measure of a company's profitability, operational efficiency, and long-term sustainability
(IFADA et al., 2021; Cai et al., 2023). While numerous models are available for assessing financial performance,
ROA is preferred because it effectively measures how efficiently a company uses its assets to generate profits,
particularly in organizations with strong environmental performance (IFADA et al., 2021; Hutapea, 2023;
Suhatmi et al., 2024). Notwithstanding risk-adjusted and other financial metrics (Climent et al., 2020; Hariri,
2022), traditional metrics such as ROA remain prominent in academic and professional arenas (Kopecka, 2018).
Like IFADA et al. (2021), this research determines ROA by dividing net profit by total assets.

3.3.2 Independent variable: Environmental Information Disclosure

This study's independent variable is sustainability disclosure, which refers to reporting on a company's ESG
performance and broader impacts (Utama & Mirhard, 2016; Kustono, 2021; Sari et al., 2022). While existing
research suggests that a comprehensive sustainability index should encompass all three ESG dimensions (Hahn
& Liilfs, 2014; Amosh & Mansor, 2020; Al-Algam et al., 2023; Ellili & Nobanee, 2023; Zhou et al., 2024), this study
focuses specifically on environmental disclosures. Two main factors guide this emphasis: the growing demand
from stakeholders for greater transparency on environmental issues, especially in the context of climate change
(Haque & Islam, 2012; Flammer et al., 2021; R. Sari & Muslim, 2024), and Saudi Arabia’s national commitment
to environmental sustainability and green economic transformation (Al-Sarihi, 2019; Shehri et al., 2023). To
address these priorities, the environmental disclosure index is developed based on a comprehensive review of
relevant literature (Sobhani et al., 2012; Ning et al., 2021; Al-Alqam et al., 2023; Ellili & Nobanee, 2023)and aligns
with the ESG Disclosure Guidelines issued by the Saudi Exchange (Saudi Exchange, 2019). These guidelines,
aligned with global standards such as the GRI framework (Nobanee & Ellili, 2016; Ning et al., 2021), aim to
enhance corporate transparency, facilitate performance monitoring, and support investors in evaluating the
relationship between sustainability and financial performance (Nobanee & Ellili, 2016). Accordingly,
environmental information disclosure (EDS) is assessed through content analysis of corporate annual reports
using a customized index tailored to the study’s context (Ye et al., 2023), with the specific scoring items outlined
in Table 1.

Table 1: Environmental Disclosure Scoring Items

Description of Scoring Items Definitions
ED1:  Disclosure of GHG emissionsinboth Disclosure regarding how effectively the entity manages
absolute and intensity terms its direct and indirect exposure to GHG emissions risks

and opportunities compared to other similar entities
within their sectors.

ED2:  Product Carbon Footprint Disclosure regarding the carbon intensity of company
Disclosure products and the organization's capacity to diminish the
carbon footprint within its supply chains or while

utilizing its products and services.

ED3:  Biodiversity and Land Use Disclosure about the potential impact of the company's
Disclosure operations on biodiversity inits operational areas and its
efforts to manage the environmental effects of its
activities.
ED4:  Water Stress Disclosure Disclosure of the company's water intensity, the water

stress in its operating areas, and its efforts to manage
water-related risks and opportunities.

ED5:  Raw Material Sourcing Disclosure Disclosure of the environmental impacts of the raw
materials used in the company's products and its efforts
regarding supply chain traceability and certification.

ED6: Toxic Emissions and  Waste Disclosure regarding the potential environmental
Disclosure contamination and toxic or carcinogenic emissions that
may arise from the company's operations and the
efficacy of its environmental management systems.
ED7:  Packaging Material and Waste Disclosure regarding the company's production or

reliance on packaging materials, its potential exposure
to waste management and packaging regulations, and
its efforts to reduce the environmental impact of
packaging materials.
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ED8:  Electronic Waste Disclosure Disclosure of the company's production of electronic
waste, potential exposure to e-waste regulations, and
efforts related to product collection and recycling.

ED9: Disclosure on  Clean  Tech Disclosure of the company's clean tech innovation

Opportunities capacity, strategic initiatives, and revenue from clean
technologies.

ED10: Disclosure on Green Building Disclosure regarding the resource consumption and

Opportunities carbon intensity of the company's property assets,
potential exposure to environmental building
regulations, and efforts to improve the environmental
performance of its real estate assets.

ED11: Disclosure on Disclosure of the company's efforts to develop

Renewable Energy Opportunities renewable power generation capacity and/or enable
renewable power development through network
expansion and “green power” offerings.

ED12: Disclosure on opportunities for Disclosure of the company's initiatives to develop

cleaner hydrocarbon energy, such as
CCUS.

cleaner hydrocarbon energy, such as Carbon Capture,
Utilization, and Storage (CCUS).

Source: Compiled by the author (2025).

Each item is scored as 3 for full disclosure, 2 for partial disclosure, or 0 for non-disclosure to allow clear
differentiation(Zhou et al., 2024). EDS score is calculated using the formula:

_ Y'(Score of Environmental Items Disclosed in Annual Report)

EDS - . -
Optimal environmental disclosure scores

Where the sum of scores for disclosed environmental items in a firm’s annual report is divided by the optimal
disclosure score, producing index values from 0% (no disclosure) to 100% (full disclosure) (Ellili & Nobanee,
2023).

3.3.2 Control variables

Drawing from recent sustainability literature, this study recommends the following control variables: Financial
Leverage (LEV)(Zhou et al., 2024), Firm size (SIZE)(Zhou et al., 2024; Ge et al., 2023), Firm Age (AGE)(Zhou et
al., 2024; Liu & Anbumozhi, 2009)), Firm Industry (Indus-type) (Dincer et al., 2023; H. Wu & Li, 2023), and Growth
Ability (Growth)(Ye et al., 2023). Table 2 summarizes these specific variables.

Financial Leverage (LEV):

Companies with higher leverage may be more cautious about disclosing environmental information due to
potential risks associated with their financial obligations (Ye et al., 2023b; Wahyuningrum et al., 2021). As
demonstrated by Zhou et al. (2024), leverage is calculated as the ratio of total debt to total assets using the

following formula:
_ Total Debt (short term + longterm)

LEV Total Assets

Firm size (SIZE):

Firm size is a significant factor in determining environmental disclosure practices (Andrikopoulos & Kriklani, 2011;
Wahyuningrum, Safitri, et al.,, 2022). Larger firms, with more resources, are more likely to engage in environmental
initiatives and disclose related information, particularly due to heightened stakeholder scrutiny (Aerts et al., 2006; Liu
& Anbumozhi, 2009; Sebayang & Bukit, 2019; Hardcopf et al., 2024). This increased disclosure aligns with stakeholder
theory, which posits that stakeholders can influence how companies manage resources. As a result, firm size is
frequently used as a control variable in studies of environmental disclosure (Wahyuningrum et al., 2021; Ye et al.,
2023). Moreover, larger companies often encounter increased public scrutiny, leading them to share more information
to establish legitimacy and attract public support (Rep et al.,, 2022). They also benefit from higher profits, stronger
negotiating power, and easier access to international markets, leading to a higher ROA(Chaddad & Mondelli, 2013).
This study follows the approach of Liu and Anbumozhi (2009), Burgwal and Vieira (2014), and IFADA et al (2021) in
measuring firm size using the formula: SIZE = Ln(Total Assets).

Firm Age (AGE):

Firm age has a significant positive effect on environmental disclosure (Chandok & Singh, 2017; Welbeck et al.,
2017; Wahyuningrum, Safitri, et al., 2022; Suhendah, 2023). Several theoretical perspectives suggest that older



Exploring the Dynamics of Sustainability Accounting: An Investigation into the Influence of Environmental Reporting on Firm Performance 205

companies disclose more information than younger companies (Wahyuningrum et al., 2021; Priyadarshanie et
al., 2023). Older firms are considered more likely to engage in environmental disclosure to shape stakeholders’
perceptions and to legitimize their operations (Ponsian et al., 2022). Additionally, an aged organization has more
responsibility to society. Consequently, elderly firms disclose more information on environmental issues than
their counterparts, as age is a vital predictor of firms’ environmental disclosure practices (Welbeck et al., 2017;
Suhendah, 2023). The number of annual general meeting notices(Islam & Hossain, 2022), listing age of publicly
trading companies(Liu & Anbumozhi, 2009)or the number of years from the inception of the company till the
observation date (Zhou et al., 2024)can be used as a variable to measure a firm's business age. Similar to Islam
and Hossain(2022), this study uses the frequency of annual general meeting notices to evaluate a firm’s age,
indicating how long it has been operating since its listing.

Firm Industry (Industry-type):

The sector a company belongs to can significantly influence its environmental practices and the extent of its
disclosures (Maulana & Baroroh, 2022). Industries with high pollution may face stricter regulations and public
pressure, leading to unique disclosure patterns compared to less polluting sectors (Wahyuningrum et al., 2021;
H. Wu & Li, 2023). Following FTSE Russell's guidelines, this research divides companies into two categories:
high impact and medium impact, determined by their environmental effects. The phrase "environmental effect"
refers to the impact of a company's activities on the natural environment, including pollution, resource
depletion, and waste production (Budjav, 2022). High-impact corporations have significant adverse
environmental effects. Medium-impact corporations show moderate impact and may take measures to reduce
their ecological footprint, yet they still contribute to environmental challenges (Osterblom et al., 2022). While
FTSE Russell classifies companies into high-, medium-, and low-impact categories, this study excludes the low-
impact category due to specific analytical considerations outlined by Dincer et al. (2023). These considerations
involve collinearity issues in regression analysis, which may obscure SR's effects on financial performance and
lead to an emphasis on high- and medium-impact sectors to yield more relevant insights. Moreover, excluding
low-impact variables significantly enhances the models' statistical robustness, thereby facilitating a more precise
interpretation of the relationship between environmental reporting and financial performance. This research
used a dummy variable to indicate environmental impact levels, assigning 1 to high-impact companies and 0 to
medium-impact ones(Wahyuningrum et al., 2021; Dincer et al., 2023).

Growth Potential (GROWTH):

The growth potential, frequently evaluated by the growth rate of operating income, can influence environmental
reporting. Firms experiencing higher growth rates might be more likely to commit to sustainability efforts,
consequently enhancing their levels of disclosure (Ye et al., 2023). The growth rate is calculated by:

Operating Income of Year t — Operating Income of Year (t — 1)

Operating income Growth Rate = x 100
Operating Income of Year (t — 1)

Table 2: Summary of Study Variables

Variable Names of Symbols Measurement References
Category Variables
Dependent Financial FP ROA=Net Profit / Total (Zhou et al., 2024);
variable performance Assets (IFADA etal, 2021)
Independent Environmental EDS The sum of Environmental Zhou et al. (2024)
variable disclosure items reported in the
company’s annual
reportloptimal
environmental disclosure
scores.
Control variables: Financial Leverage LEV Total liabilities/Total (Zhou et al., 2024)
assets
Firm size SIZE The natural log of total Zhou etal., (2024); (Ge
assets. et al., 2023),
Age of the company AGE Years from the inception of (Zhou et al., 2024)
the company until (Liu & Anbumozhi, 2009)

the observation date.
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Firm Industry INDUS- A dummy  variable (Dincer et al., 2023);
TYPE representing (Wahyuningrum et al.,
environmental impact, 2021)

with 1 for high impact and
0 for medium impact.

Growth ability GROWTH The growth rate of Ye et al., 2023
operating Income

Source: Compiled by the author (2025).

4 Findings

4.1 Clustering Analysis Report: Identifying Firm Profiles Based on Environmental Disclosure and Financial
Performance

The Pearson correlation coefficient r = 0.126 between EDS and ROA shows a weak positive correlation. This
value suggests that firms with higher EDS may experience slightly better financial outcomes, though the
relationship is not robust. Therefore, while environmental information disclosure is associated with financial
performance, it is not the primary factor influencing financial results. Next, we examine the distributions of the
variables to identify hidden states or patterns, starting with a visualization of both variables and their
interactions (Figure 1).

Distribution of Environmental Disclosure Score (EDSt) Distribution of Financial Performance (ROAL)
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Figure 1: Distribution of Environmental Disclosure Scores (EDS) and Financial Performance (ROA)
Source: Compiled by the author using Al-assisted tools(2025).

The two distribution plots illustrate thebehavior of EDS and ROA. EDS exhibits a skewed distribution, indicating
that most firms score above the mid-point, suggesting active environmental reporting. In contrast, ROA is more
uniformly distributed, with a slight peak at the positive end but abroader range of values. This reflects variability
in financial outcomes, with some firms being highly profitable while others experience lower or negative
profitability.

Asin Ning et al. (2021), we used R to estimate the model’s structure and determine the optimal number of
hidden states using the "depmixS4" and "readxl" packages. To explore firm typologies based on environmental
disclosures and profitability, we conducted a clustering analysis using "tidy verse" for data manipulation and
visualization, "cluster” to evaluate cluster cohesion and separation, and "ggplot2" for advanced plotting. Our
analytical process involved data preparation, scaling, K-Means clustering, and dimensionality reduction via
Principal Component Analysis (PCA), transforming the standardized two-dimensional data for more precise
clusterinterpretation. Our objective was to identify behavioral patterns and performance groupings. Data were
standardized, K-Means clustering was conducted, selecting clusters based on silhouette score analysis.

Figure 2 illustrates the clustering evaluation of firms based on EDS and ROA. Panel A presents silhouette
scores for various K values, with a maximum score of 0.459 at K=4, indicating that four clusters provide the
optimal grouping. Panel B outlines the cluster assignments, highlighting distinct firm profiles. Cluster 1
comprises firms characterized by elevated environmental disclosure but subpar financial performance, thereby
prioritizing sustainability over profitability. Cluster 2 comprises companies that demonstrate minimal
engagement in environmental reporting and modest returns, indicative of conventional practices. Cluster 3
highlights companies excelling in environmental and financial aspects, likely indicating strategic leaders. Cluster
4 includes firms with moderate environmental disclosure but poor financial results, indicating transitions or
financial issues challenges.
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Figure 2: Firm Clustering Based on Environmental Disclosure Score (EDS) and Financial Performance (ROA)
Source: Output from R statistical software compiled by the author (2025).

This clustering setup establishes a framework for modeling hidden states in later HMM analyses. The clusters
created offer a solid foundation for examining shifts in performance states over time.

4.2 Hidden Markov Model Analysis

Table 3 presents a comprehensive summary of the HMM analysis results from the depmixS4 package in R. It
includes initial state probabilities, state transitions, observation characteristics, the Forward Algorithm, and a
Viterbi path analysis. It emphasizes the behavioral patterns associated with each hidden state, providing a

detailed perspective on the firm's dynamics over time.

Table 3: Summary of Parameters and Inference Results for the Hidden Markov Model Across States

Metric State 1 State 2 State 3 State 4
Initial State Probabilities 0 0 1 0
Transition Matrix 82.78% 5.55% 1.62% 10.05%
Transition Matrix 11.30% 71.01% ~0% 17.68%
Transition Matrix 31.62% ~0% 68.38% ~0%
Transition Matrix 17.19% 4.12% 1.80% 76.89%
Observation Likelihoods 0.586, 0.119 -0.075, -1.287 1.056, 1.683 -1.074, 0.059
(Means)
Observation Likelihoods 0.464, 0.297 0.998, 1.107 0.226, 4.069 0.063, 0.170
(Variance)
Forward Algorithm Starts strong in S3, Very low Dominant early Dominant in
(Probabilities) then shifts to S1 and  overall, spikes on (first 3 obs) later chunks (10,
4 slightly in 13-15, 2746,
middle etc.)
Viterbi Path (Hidden State ~ Obs 4-9, 16-21, 25-  Obs 17-18, 59— Obs 1-3, 45-51 Obs 10, 13-15,
Sequence) 27, 32-44, 50-52, 60, 65-70, 130— 28-46, 88-126,
61-72, etc. 135, 173-178 etc.

Source: Output from R statistical software compiled by the author (2025).

4.2.1 Initial State Probabilities and Transition Dynamics

All firms were initially classified under State 3, which signifies a uniform entry criterion associated with an
optimal average environmental disclosure score (EDS = 1.056) and the highest return on assets (ROA =1.683).
Moreover, State 3 exhibited the greatest variance in ROA, approximately 4.07, indicating substantial financial
volatility despite the robust sustainability signal shown. This state is likely associated with firms implementing
early-stage ESG initiatives or experiencing rapid growth, both of which are characterized by greater
profitability and increased risk exposure.

The transition probability matrix provides critical insights into the dynamics of firm behavior across
hidden sustainability—financial performance states. The model identified a mix of persistent and transitional
states that reflect the evolution of environmental reporting engagement and financial outcomes over time.
State 1, characterized by moderate to high levels of environmental disclosure engagement (EDS = 0.586) and
relatively stable financial performance (ROA = 0.119; variance = 0.297), has emerged as the most stable state.
Firms operating within this state demonstrated a self-transition probability of 82.8%, indicating a substantial
likelihood of sustaining consistent performance and adherence to environmental disclosure practices once the
state is attained. Occasional transitions to State 4 (10.1%) may indicate internal or external disruptions that
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influence reporting strategies or operational performance. State 2 represents a volatility-driven
underperformance condition, characterized by a negative ROA (-1.287), low environmental disclosure (EDS =
-0.075), and the highest variance in both indicators. This state exhibited moderate persistence (71.0%) but a
relatively high transition probability to State 4 (17.7%). The lack of direct transitions to State 3 indicates that
firms with financial and environmental disclosure challenges encounter significant barriers to full recovery
and must navigate through intermediate states such as States 1 or 4. State 3, associated with peak financial
performance and strong sustainability alignment, has shown relative stability with a 68.4% self-transition
probability. However, 31.6% of firms transitioned from this state to State 1, indicating susceptibility to
performance normalization or ESG strategy dilution over time. State 4 is characterized by persistently low
ESG engagement (EDS = —1.074) but shows comparatively stable financial outcomes (ROA = 0.059). It has
demonstrated high persistence (76.9%) with limited but notable transitions to all other states. The bidirectional
flow from State 4 suggests it may serve as a transitional platform for firms undergoing strategic reorientation,
regulatory adjustments, or experimentation with sustainability practices.

The findings highlight the path-dependent nature of sustainability and financial performance trajectories.
States 3 and 2, representing high and low-performance extremes, show relative stability. Conversely, States 1
and 4 act as intermediate phases that enable gradual transitions. These results reinforce the idea that
businesses rarely make sudden shifts betweenextreme performancelevels; changes typically happen through
more balanced or unstable states, demonstrating the intricate relationship between en vironmental disclosure
practices and financial performance.

4.2.2 Posterior State Probabilities (Forward Algorithm)

The posterior state probabilities, derived from the forward algorithm, reveal the temporal dynamics of firms’
latent state memberships during the observational period. These probabilities reflect the model’s evaluation of
the likelihood that a firm resides in a particular hidden state at any given moment (Brushe et al., 1996;
Engelmann & Koeppl, 2022). Table 4 shows initial posterior probabilities, highlighting firms' progression
through latent states of financial performance over time.

The model allocates a complete posterior probability to State 3 for the initial observation, validating the
initial state distribution. The subsequent two observationsretain nearly all probability mass in State 3, indicating
the early prevalence of the high-performance state marked by robust environmental reporting engagement and
positive financial results. However, from observation 4 onward, a significant shift occurs: the posterior
probability begins to lean toward State 1, representing a state of moderate financial performan ce. In subsequent
observations, the probability mass mainly accumulates between State 1 and State 3, indicating a period of
uncertainty and transition. This pattern may mirror changes in reporting behavior or external factors affecting
performance. Between observations 5 and 9, State 1 increasingly dominates, with posterior probabilities often
exceeding 98%. This stabilization in State 1 implies that many companies transition to an intermediate state
following an initial high-performance period. Notably, at observation 10, a significant shift happens, with the
posterior probability of State 4 rising to 90%. This shift indicates a state linked to lower or mixed financial results,
potentially reflecting declining sustainability practices, reputational issues, or external shocks.

The sequence of posterior probabilities highlights important trends that illustrate the dynamic impact of
environmental reporting on financial performance. Companies frequently remain in specific states for extended
periods, notably in States 1 and 4, reinforcing insights from the transition matrix. These "state persistence”
phases may indicate the institutionalization of reporting practices or long-term strategicinitiatives. Transitions
between states occur gradually rather than brusquely. For instance, posterior probabilities typically show slow
transitions from high to moderate performance (State 3 to State 1) or from moderate to low/mixed performance
(State 1 to State 4), suggesting that changes in sustainability-related financial performance are gradual and
follow a defined trajectory. Throughout various periods, especially during transitional phases, posterior
probabilities are often distributed across two or more states, suggesting temporal ambiguity in a firm’s latent
classification, possibly due to inconsistent reporting practices or contradictory financial signals. As the sequence
advances, companies exhibit cycles of returning to States 1 and 3, indicating potential recovery pathways. Such
patterns may be attributable to renewed environmental reporting efforts, increased stakeholder engagement, or
modifications in reporting standards. Conversely, firms that remain in State 4 or regress to it might be facing
persistent challenges or struggling to adapt.

These findings emphasize how posterior probabilities uncover the complex temporal dynamics of firms
transitioning between latent environmental reporting-performance states. Such dynamics reveal the nonlinear
and evolving nature of environmental reporting's effect on financial performance. Furthermore, forward
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probabilities indicate that transitions can differ; some are gradual and unclear, while others show abrupt shifts
that significantly influence stakeholders and strategic decision-making.

4.2.3 The Most Likely State Sequence (Viterbi Path)

We extracted the Viterbi path to analyze the temporal evolution of firms' latent sustainability-financial
performance, showing the most probable sequence of hidden states at each time point (Ghosh et al., 2011;
Grinberg & Perkins, 2015). While posterior probabilities indicate the probability distribution over state
membership, the Viterbi path provides a deterministic classification by assigning each observation to the state
with the maximum a posteriori probability (Lember et al., 2019).

In line with the initial state probabilities and early posterior estimates, the first three observations were
classified as State 3, associated with strong financial performance and robust environmental reporting
engagement. These findings suggest that companies entered the observed period with strong sustainability and
financial conditions, likely driven by industry standards, recent ESG investments, or compliance with evolving
disclosure requirements. From Observation 4 onward, most firms have moved into State 1, marked by moderate
financial performance. This state lasted for extended periods (refer to observations 4-9, 11-12, 16-17, and
others). Such ongoing occupation suggests that companies often stabilize into a transitional state following
initial high performance. Intermittent transitions into State 4 —a state characterized by ambiguous or mixed
financial outcomes —were detected in the sequence (for example, observations 10, 13-15, 22-24, and more
frequently from observation 90 on). These transitions often manifested as short bursts, suggesting that State 4
may reflect momentary interruptions in financial performance. The growing recurrence rate of State 4 in the
latter portion of the sequence may suggest the emergence of structural challenges or a revolution in
environmental scrutiny. Although less commonly engaged, State 2 appears sporadically (for example,
observations 17-18, 58-59, 64-68, 97, 134-139, 172-176), typically following a period in State 1 or State 4.
Transitions to State 2, which is associated with poor financial performance, may indicate serious environmental
disclosure shortcomings, ESG strategy flaws, or broader financial issues. Remarkably, enterprises rarely move
straight from State 3 into State 2, highlighting the path-dependent character of decline: before reaching the
lowest-performance level, firms usually pass through intermediate states (State 1 or State 4). The Viterbi path
shows that latent states frequently cluster over time, indicating that firms remain in the same state for
consecutive observations. This persistence highlights the permanency of environmental reporting-performance
dynamics. It supports the idea that firms do not arbitrarily transition between states, but instead follow
organized paths shaped by strategy, capacity, and external pressures. Several firms notably show return
transitions from State 4 or State 2 back to States 1 or even 3 (e.g., observations 56-57, 63, 70-75). These reverse
transitions may suggest successful adaptation, increased ESG investments, or enhanced stakeholder
engagement. Such patterns validate the dynamic and reversible nature of sustainability-related performance
trajectory, contrasting with the notion of a deterministic decline

4.2.4 Impact of Control Variables on Hidden Sustainability States

A multinomial logistic regression analysis was conducted to examine the influence of control variables on the
likelihood of a firm being classified within each state, with State 1 designated as the reference category. This
methodology facilitates probabilistic classification and explanatory analysis (El-Habil, 2012; Bhattacharyya &
Bandyopadhyay, 2014), offering valuable insights into the factors influencing transitions between various
environmental reporting-performance states. Table 4 illustrates the results, demonstrating how firm-level
characteristics, including financial leverage (LEV), firm size (SIZE), growth potential (GROWTH), firm age
(AGE), and industry classification (INDUS_TYPE), affect the likelihood of a firm belonging to States 2, 3, or 4,
in relation to State 1.
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Table 4: Coefficients and P-values from Multinomial Logistic Regression

Compared to State 1 Predictor Coefficient P-value
State 2 LEV 1.9966 0.2483
State 2 SIZE -2.7602 0.0
State 2 GROWTH -0.025 0.3313
State 2 AGE 0.0532 0.0912
State 2 INDUS_TYPE1 -1.0578 0.299
State 3 LEV -2.3289 0.2165
State 3 SIZE -0.188 0.348
State 3 GROWTH 0.1447 0.0694
State 3 AGE 0.0947 0.0005
State 3 INDUS_TYPE1 7.849 0.0001
State 4 LEV -1.5698 0.0607
State 4 SIZE -0.3852 0.0036
State 4 GROWTH 0.0099 0.7015
State 4 AGE 0.0409 0.0009
State 4 INDUS_TYPE1 -1.6384 0.0256

Source: Output from R statistical software compiled by the author (2025).

Firm size exhibits a consistent and significant negative association with membership in lower-performing states
(State 2 and State 4), suggesting that larger firms are better able to sustain financial returns and ensure
environmental transparency. This finding supports the resource-based view, which asserts that larger firms
have greater capacity to invest in sustainability infrastructure and disclosure systems. (Sharma et al., 2019;
Novitarini & Sudana, 2024; Jing et al., 2025). Furthermore, firm age emerges as a salient positive predictor of
membership in State 3, the top-performing state. Older firms are likely to have more mature governance
systems and to have accumulated experience aligning sustainability strategies with financial objectives
(Korkmaz & Nur, 2023; Bajwa et al., 2024).In contrast, younger firms are more predisposed to occupy volatile
or transitional states.

The industry variable (INDUS_TYPE1) demonstrates highly significant coefficients, particularly in
increasing the likelihood of State 3 membership and decreasing the probability of State 4 membership. This
underscores sectoral differences in environmental norms, regulatory compliance, and stakeholder pressures.
Such findings highlight the importance of tailoring environmental policy interventions to sector-specific contexts
(Koblianska et al., 2024; Quintiliani, 2024).

Leverage (LEV) shows marginal significance in predicting membership in State 4, suggesting that highly
leveraged firms may face challenges balancing debt obligations with sustainability investments. Growth ability
(GROWTH) was only marginally significant in increasing the likelihood of State 3 membership, suggesting that
more dynamic firms may derive greater benefits from strategically implementing sustainability practices.

5 Discussion of Major Findings

HMMs and multinomial logistic regression revealed firms’ dynamic transitions across hidden states, each
corresponding to distinct financial performance and environmental reporting behaviors. These findings closely
align with theories explaining the motivations and implications of sustainability disclosure.

The initial state distribution indicates the model's assumption regarding the most likely starting point for
the observed sequences, assigning a deterministic 100% probability to State 3 and 0% to all other states. This
implies that at the beginning of the observational period, firms were in a condition that closely matched the
latent characteristics of State 3, which is linked to the best financial performance and the most effective
environmental reporting practices. This finding is significant because it suggests an underlying condition of
high performance that favorable market trends or regulatory pressures could enhance. From a modeling
perspective, the concentrated initial probability signifies a common structural starting point, likely arising from
standardized reporting practices or the early prevalence of sustainability leaders, which aligns with diffusion-
of-innovation theory. However, the observed transitions from State 3 to alternative states (such as moderate,
mixed, or poorly performing states) emphasize that initial advantages are not inherently sustained, thereby
underscoring the dynamic nature of sustainability-related financial performance.

Furthermore, while the deterministic initialization enhances interpretability, it may also obscure initial-
stage heterogeneity. Therefore, future research could employ stochasticinitializations or hierarchical models to
capture variation across industries or countries. In conclusion, this initial condition serves as an important
benchmark for tracking firms' evolving sustainability paths and underscores the need for ongoing adaptation
to sustain strong performance.
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Identifying four distinct latent states, each linked to varying levels of financial performance and
corresponding to different environmental reporting practices, supports stakeholder theory (Freeman, 1999;
Dincer et al., 2023). The temporal patterns revealed by the Viterbi path and forward probabilities show that
companies approach environmental reporting not just as a compliance obligation. Rather, they move between
states, reflecting their adaptive responses to stakeholder demands, market trends, and internal capabilities.
Companies in State 3, characterized by strong financial performance and potentially high sustainability
performance, can effectively meet stakeholders' expectations through clear, intentional disclosures. According
to stakeholder theory, companies can gain legitimacy, competitive advantages, and enhanced access to capital
by addressing the diverse expectations of investors, regulators, communities, and consumers (Godam et al.,
2019).

The significant state persistence observed in the transition matrices, especially in States 1 and 3, supports
the proposition of legitimacy sustenance (Patten, 1991; Donaldson & Preston, 1995; Mohd Fahmi et al., 2022).
Upon attaining a specific threshold of perceived legitimacy through consistent environmental reporting and
financial performance (for instance, State 3), an organization is incentivized to maintain that condition unless
external factors disrupt it. Conversely, entities that transitioninto less advantageous states (e.g., State 4 or State
2) often persist there unless strategic measures are enacted. These path-dependent transitions align with
legitimacy theory, which asserts that organizations are compelled to maintain congruence with the evolving
societal values to ensure their sustained survival and success (Ma et al., 2023; Csordasa & Al-Dalahmehb, 2024).
The difficulty of transitioning directly from a low-performing state (State 2) to a high-performing state (State 3)
without prior navigation through intermediary states underscores the incremental, deliberate process of
legitimacy reconstruction.

The multinomial logistic regression outcomes highlight the influence of firm-level characteristics on
sustainability performance. Firm size consistently emerges as a detrimental predictor of affiliation in States 2
and 4 (lower-performing regimes), suggesting that larger organizations possess a greater capacity to uphold
legitimacy through ongoing disclosure and ESG investments. This observation corroborates resource-based
theory and extends agency theory (Jensen & Meckling, 1976) by indicating that larger firms, facing greater
oversight, are more likely to synchronize managerial behavior with stakeholderlong-term interests. Conversely,
firm age is positively correlated with State 3 membership, indicating that older firms benefit from accumulated
experience, reputation, and governance systems that foster internal legitimacy and external stakeholder trust.
Industry classification emerged as a pivotal determinant, with certain sectors closely linked to high-performing
states. This finding underscores that legitimacy and disclosure expectations are sector-specific, shaped by
regulatory requirements, stakeholder priorities, and societal scrutiny. (Campbell, 2007). Firms operating in high-
impact sectors typically provide more comprehensive environmental disclosures —detailing production
processes and efforts to mitigate environmental impact —which stakeholders appreciate in the short and long
term (Dincer et al., 2023).

This empirical evidence is also congruent with signaling theory (Myers & Majluf, 1984; Ignatov & Rudolf,
2023). Organizations operating in high-performance states may use environmental disclosures as credible
signals of long-term value creation, operational transparency, and responsible governance practices. The
considerable impact of industry characteristics and firm age on forecasting membership in State 3 may denote
stakeholders’ interpretations of these disclosures as indicators of strategic intent rather than simple symbolic
compliance. Moreover, the difficulties that leveraged firms face in attaining high-performing states (exhibiting
borderline significance for leverage in State 4) suggest that a firm’s capital structure may impede its ability to
credibly communicate sustainability leadership, especially when debt constraints restrict long-term investment
opportunities.

6  Research Implications

This study presents a significant methodological and empirical contribution by applying HMMs to
environmental reporting. This novel method has not yet been adopted in sustainability accounting research.
This methodological advancement facilitates the detection of latent states —imperceptible yet behaviorally
distinct environmental reporting-performance states—and enables tracking dynamic transitions over time. In
contrast to traditional models that presume linear or static relationships, HMMs elucidate that corporate
sustainability behavior is nonlinear, path-dependent, and temporally sensitive. By representing company
behavior as a series of hidden states, each linked to unique patterns in environmental disclosure and financial
performance, this study overcomes limitations of cross-sectional analyses and introduces a time-series-based
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probabilistic classification model. The model identified four latent states to represent the changing nature of
firm behavior. These hidden states would remain indiscernible without the application of HMMs. The Viterbi
path analysis established that companies do not transition randomly between states but follow structured,
progressive paths—usually transitioning from high to moderate states or from transitional into
underperforming states. Posterior probabilities further highlighted the uncertainty and graduality of these
transitions.

The findings offer several actionable insights for policymakers, regulators, corporate managers, and
investors. The study improves the understanding of how companies adjust to evolving ESG expectations by
using HMM s to uncover hidden performance states in environmental reporting and analyze their transitions
over time. This insight empowers corporate managers to create more effective environmental strategies and
prevent a downturn into unstable or low-performing conditions. For investors and analysts, identifying latent
states facilitates a more thorough risk assessment than relying solely on superficial environmental disclosure
scores, highlighting firms on precarious paths. Policymakers and regulators can use HMMs as analytical tools to
track the evolution of disclosures, spot early signs of decline, and tailor interventions to specific firm and
industry characteristics. The positive correlation between environmental disclosure and firm performance
underscores that transparency in environmental efforts can enhance financial value, thereby justifying the
expenses associated with sustainability practices (Ellili & Nobanee, 2023). This fosters continued national
initiatives to enhance awareness and integrate sustainability into corporate culture (Ellili & Nobanee, 2023).
Managers are encouraged to incorporate environmental considerations into strategic decision-making to
enhance environmental stewardship, operational efficiency, innovation, and stakeholder trust (Nobanee & Ellili,
2016; Nie & Wang, 2019). Furthermore, environmental disclosure aligns with governmental priorities and
stakeholders' expectations (Liu & Anbumozhi, 2009; Dong et al., 2014) while mitigating information asymmetry
and reducing capital costs.

These findings carry significant implications for advancing UN-SDG 12. The established relationship
between comprehensive environmental reporting and improved financial performance highlights the strategic
necessity of integrating robust environmental reporting practices within corporate operations. By illustrating the
dynamic shifts in sustainability and performance, the analysis indicates that consistent, transparent disclosure
fosters greater resource efficiency and responsible production methodologies. These practices are crucial for
mitigating environmental harm and fostering sustainable development. Such insights empower policymakers
and industry leaders to develop targeted interventions and regulatory frameworks that incentivize companies
touphold high standards of environmental accountability, thereby directly advancing the fulfillment of SDG 12.
Additionally, merging sustainability accounting with strategic management practices helps build a resilient
economic system that aligns with national priorities and global sustainability goals (Maama, 2023).

7  Conclusions

This study examines how sustainability accounting practices, particularly environmental reporting, relate to
firms' financial performance. It uses Hidden Markov Models (HMM:s) to uncover latent states in environmental
reporting data that shape key financial performance indicators. The study examines publicly listed companies
in Saudi Arabia and aims to address four main questions: How do sustainability accounting practices impact
financial outcomes? Are HMMs effective at uncovering hidden statesin environmental reporting that align with
changes in firm performance? What transitional states can be identified in firms” environmental reporting paths?
Furthermore, do specific industry sectors exhibit a more pronounced relationship between environmental
reporting engagement and financial performance?

The results indicate that the environmental reporting-performance relationship is a dynamic, path-
dependent process influenced by firm-specific characteristics, sectoral contexts, and institutional pressures. By
identifying four latent states —from high-performing, transparent firms to low-disclosure, financially distressed
entities —this research offers a nuanced understanding of the evolution of firms within their sustainability
pathways. The initial convergence of firms in a high-performing state, likely spurred by regulatory impetus,
followed by transitions into less favorable conditions, illustrates the fragile and evolving nature of sustainability
leadership. These dynamics align with innovation diffusion, legitimacy, stakeholder engagement, and signaling
theories, underscoring that sustained ESG performance requires ongoing adaptation and credible stakeholder
engagement. Companies in environmentally sensitive sectors tend to exhibit robust environmental disclosure
and financial performance, while factors such as size and maturity enhance a firm’s capacity to navigate ESG
complexities. The lack of direct transitions from poor to strong ESG states indicates a gradual recovery,
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underscoring the need for strategic, staged transformation. These findings reflect that environmental reporting
is a static compliance requirement and an ongoing strategic process with significant long-term financial
consequences, particularly within specific sectors and institutional contexts.

This study makes significant contributions to sustainability accounting by presenting a dynamic, predictive
framework utilizing HMMs. Unlike traditional cross-sectional studies, HMMSs capture the temporal and latent
aspects of corporate environmental behavior, enabling the identification of unobservable state transitions over
time. These findings provide valuable insights for corporate managers, investors, and regulators. It is
recommended that managers integrate environmental reporting as a strategic instrument to promote
innovation, strengthen reputation, and support financial resilience. Investors can utilize the model to spot early
indicators of environmental maturity or decline, facilitating more refined decision-making. Meanwhile,
regulators can use HMM-based diagnostics to identify firms susceptible to sustainability regressions and
implement targeted interventions. From a theoretical standpoint, this study redefines environmental reporting
as a strategic and dynamic process shaped by internal capabilities and external expectations, underscoring its
role as a key driver of long-term value creation and institutional legitimacy.

Notwithstanding its contributions, this study acknowledges several limitations that outline avenues for
future research endeavors. The analysis is based solely on annual reports for environmental disclosure, uses
ROA as the primary financial metric, and adopts a binary classification of sectors. Future investigations should
incorporate a broader range of data sources —such as standalone sustainability reports and ESG ratings —and
expand the variety of financial indicators to include return on equity (ROE), Tobin’s Q, and market-oriented
measures. Furthermore, integrating governance-related variables, ownership structures, and emerging
technologies like blockchain could provide a more comprehensive view of ESG performance. Expanding the
HMMs framework across different countries and institutional settings would improve the model’s applicability
and enable useful international comparisons of sustainability accounting practices.
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Objectives: This study aimed to clarify the impact of financial
indicators on attracting indirect foreign investment in the
Saudi Stock Exchange during the period (2019-2023), focusing
on stock indices, as they are among the most widely used
financial indicators for measuring financial performance and
for their role in enabling investors to make sound investment
decisions.

Methods: The study adopted a quantitative analytical
approach using simple linear regression and multiple linear
regression.

Results: The results also showed a strong, statistically
significant positive correlation between all these indicators
and net indirect foreign investment in the Saudi Stock
Exchange. The practical importance of these results lies in their
potential use by decision-makers, financial market regulatory
bodies, and investors in developing policies that enhance the
market’s attractiveness to foreign investment and in making
sound investment decisions.

Conclusions: The study found statistical evidence supporting
a statistically significant positive impact of financial indicators
measured by the earnings per share (EPS) ratio, the price-to-
earnings (P/E) ratio, and the price-to-book (P/B) ratio on net
indirect foreign investment in the Saudi Stock Exchange.
Keywords: Stock indices; Earnings per share (EPS); Price-to-
earnings (P/E); Price-to-book (P/B) value; Efficient market theory;
Signaling theory.
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1 Introduction

Local and foreign investors seek to benefit from the information provided by the financial statements of
companies listed on the securities market in making their investment decisions, and the strength of these
decisions increases with the quality of financial information available to them. Foreign investors also benefit
from the financial information issued by companies listed on local securities markets in accordance with
disclosure requirements in global financial markets (Nasser & Noureddine, 2024). Financial indicators are
among the important financial analysis tools that help measure the financial and economic performance of
companies by analyzing and understanding the financial data contained in the various financial statements.
Their importance for companies lies in their role in evaluating performance, making financing and investment
decisions, and comparing a company’s performance with that of competing companies. They also help in
forecasting a company’s future performance and improving its financial management. Financial indicators
comprise five groups: profitability indicators, liquidity indicators, activity indicators, leverage indicators, and
stock indices (Ismail, 2023). However, this study focused on stock indices due to their importance in providing
market signals that enable investors to evaluate the financial performance of companies listed on the securities
market and link it to their market value, thereby helping determine the extent of their attractiveness for
investment. On the other hand, these indicators are of great importance to company management, shareholders,
securities analysts, and prospective investors (Abdel-Rahman, 2020). Both earnings per share and price-to-
earnings are considered important indicators for various investors (Saifi, 2015).

Many countries have been concerned with upgrading the level of financial performance of their securities
markets through their openness to global financial markets which led to the emergence of indirect foreign
investment (Trayaish et al., 2019). This type of investment opened channels of communication between the local
market, foreign institutions, and global financial markets, and led to distinguished relationships with
developed financial markets, contributing to raising the efficiency of the local market and attracting funds
(Salman et al., 2024). Studying indirect foreign investment and the factors affecting it requires attention to the
advantages of concentration in the host country of the investment (Al-Qaraan, 2020), as well as strengthening
institutional and regulatory reforms, which in turn leads to supporting investor confidence in the securities
market (Al-Smadi, 2018).

In light of the growing indirect foreign investment and within the framework of the economic, regulatory,
and financial transformations witnessed by financial markets, particularly the Saudi Stock Exchange. This study
aims to fill a research gap related to analyzing the effect of financial indicators on attracting indirect foreign
investment in the Saudi Stock Exchange during the period (2019-2023), with the goal of providing a guiding
analysis that contributes to understanding the nature of this relationship in the local economic environment.
This market was selected specifically given its distinctive characteristics as one of the largest emerging financial
markets in the region, its increasing linkage with global capital markets, and the economic and regulatory
changes it has witnessed since 2015, which in turn constituted an important factor affecting the market
environment and its attractiveness to investors. This time period was also selected because it reflects exceptional
economic and financial conditions: at the global level, this period witnessed fluctuations in oil prices, rising
inflation rates, and the spread of the COVID-19 pandemic. Meanwhile, the securities market witnessed
accelerating economic and regulatory reforms in line with the objectives of Saudi Vision 2030, including joining
emerging market indices such as the FTSE Russell Index and the MSCI Index, and listing on the S&P Dow Jones
Index. Additionally, the financial derivatives market was launched, the parallel market “Nomu” was
developed, the Mugassa company joined the CCP12 index, and several major companies were listed, induding
the initial public offering of Aramco. The Saudi securities market became one of the ten largest markets in the
world.

1.1 Research Problem

The lack of sufficient funds to implement development plans is considered one of the most important problems
facing developing countries. Given the weakness of domestic financing sources and the high risks of external
financing, these countries resorted to foreign direct investment and indirect foreign investment (Mustafa, 2015).
The inflow of indirect foreign investment into financial markets opens channels of communication between the
local market, foreign institutions, and global financial markets and leads to strong relationships with developed
markets, helping to raise the efficiency of the local market and attract funds to it (Salman et al., 2024). Here, the
importance of financial markets in providing the funds necessary for economic development becomes apparent,
transferring funds from entities with financial surplus to entities with financial deficit, developing savings and
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directing them in the interest of the national economy, in addition to monitoring and regulating the issuance of
and dealing in securities (Maarouf & Al-Atabi, 2019). It is essential that financial markets reflect equilibrium
prices for capital stocks, and this depends on the availability and symmetry of information for all investors on
the one hand and on the extent to which investors understand this information on the other (Halima & Lamine,
2020). Financial statements are considered the primary source for making decisions, especially investment
decisions in securities (Bahaa & Ammar, 2019). Given the importance of these statements, the need for financial
indicators extracted from them has become urgent due to their role in deriving relationships that help in making
various decisions (Abu Aljoud, 2019). Here, the role of financial indicators as a fundamental analytical tool for
measuring the financial performance of companies listed on the securities market and evaluating their
attractiveness for investment becomes clear by clarifying whether securities were priced fairly or were
overpriced, thereby increasing the effectiveness of financial markets in attracting foreign capital.

A review of previous studies indicates a growing interest in financial indicators and their role in explaining
stock price movements and predicting their returns and market value. Some of these studies confirmed the
great importance of financial indicators and their role in explaining financial performance and the risks
associated with it, in addition to their role in guiding investment decisions. This confirms the effect of these
indicators on attracting investment in securities in general and on attracting indirect foreign investment in
particular. The stronger and more favorable the financial indicators of companies listed on the securities market
are, the greater investor confidence in investing in them, and the greater the inflows of indirect foreign
investment. Among the most important studies that discussed this topic are the following: the study by
Agirman & Yilmaz (2018), which reviewed how financial ratios represented by the price-to-book (P/B) ratio, the
price-to-earnings (P/E) ratio, dividend distributions per share, and company size can predict stock returns; the
study by Youssef (2019), which explained the effect of earnings per share, book value per share, earnings per
share multiple, price multiple, and stock turnover rate on the market value of shares of companies listed on the
Saudi Stock Exchange; the study by Al-Taweel (2020), which discussed the possibility of using fair value in
measuring the intrinsic value of ordinary shares of banks listed on the Palestine Stock Exchange; the study by
Larojan (2021), which examined the effect of financial ratios-measured by earnings per share (EPS) ratio,
dividend distributions per share, price gains, and the market-to-book value ratio on stock market prices; the
study by Bouljenib (2022), which reviewed the determination of the effect of financial ratios on stock prices; the
study by Al-Dabbagh et al. (2023), which discussed the effect of certain financial ratios represented by the price-
to-book (P/B) ratio, earnings-to-price ratio, share of dividend distributions, and company size on stock prices.
And the study by Nasser & Noureddine (2024), which reviewed the effect of the quality of financial information
on indirect foreign investment decisions. Despite the abundance of previous studies that addressed financial
indicators and their importance in evaluating financial performance and explaining stock price movements to
guide investor decisions, there is a scarcity of studies that addressed stock indices separately, despite their
importance in evaluating financial performance and predicting stock movements and returns, which helps in
guiding investor decisions related to investing in stocks in terms of buying, selling, or holding them. In light of
the above, the research problem revolves around determining the effect of financial indicators focusing on stock
indices represented by the earnings per share (EPS) ratio, the price-to-earnings (P/E) ratio, and the price-to-book
(P/B) ratio attracting indirect foreign investment in the Saudi Stock Exchange, which raises the following set of
research questions:

e What is the effect of the earnings per share (EPS) ratio on net indirect foreign investment in the Saudi Stock

Exchange?
e What is the effect of the price-to-earnings (P/E) ratio on net indirect foreign investment in the Saudi Stock
Exchange?
e What is the effect of the price-to-book (P/B) ratio on net indirect foreign investment in the Saudi Stock
Exchange?
1.2 Study Objectives

The study primarily aimed to clarify the effect of financial indicators on attracting indirect foreign investment
in the Saudi Stock Exchange, focusing on stock indices measured by the earnings per share (EPS) ratio, the price-
to-earnings (P/E) ratio, and the price-to-book (P/B) ratio. To achieve this objective, the following sub-objectives
were identified:
e Examining the effect of the earnings per share (EPS) ratio on net indirect foreign investment in the Saudi
Stock Exchange.



Financial Indicators and their Role in Attracting Indirect Foreign Investment in the Saudi Stock Exchange during the period (2019-2023) 223

e Examining the effect of the price-to-earnings (P/E) ratio on net indirect foreign investment in the Saudi
Stock Exchange.

e Examining the effect of the price-to-book (P/B) ratio on net indirect foreign investment in the Saudi Stock
Exchange.

1.3 Significance of the Study

The study derives its significance from being an extension of related previous studies, in addition to addressing
variables of particular importance in the field of financial markets that have high sensitivity to changes in
economic, regulatory, and financial factors and indicators, which limit the role of financial markets in attracting
and drawing in domestic and foreign capital. From this standpoint, the significance of the study can be stated
as follows:

Scientific Significance: This lies in its enrichment of the financial literature by focusing on the impact of
financial indicators on attracting indirect foreign investment in the Saudi Stock Exchange, an aspect that has
not been adequately addressed in previous studies during the period (2019-2023). Moreover, it provides an
analytical and methodological framework that can be utilized in future research, filling an important knowledge
gap in this field.

Practical Significance: This lies in providing a precise quantitative analysis that helps explain the relationship
between financial indicators and their effect on attracting indirect foreign investment in the Saudi Stock
Exchange, which contributes to enabling various relevant parties to understand the nature of the relationship
between these variables. The study’s findings are of great value to decision-makers and regulatory bodies in
the securities market, as they can be utilized in developing policies that enhance the market’s attractiveness to
foreign investments. The study also provides an important knowledge base for investors that helps them make
sound investment decisions based on understanding financial indicators and interpreting market signals.

1.4 Scope of the Study

Given the multiplicity of financial indicators comprising profitability indicators, liquidity indicators, activity
indicators, leverage indicators, and stock indices, the study focused on determining the effect of stock indices,
measured by the earnings per share (EPS) ratio, the price-to-earnings (P/E) ratio, and the price-to-book (P/B)
ratio, on attracting indirect foreign investment in the Saudi Stock Exchange during the period (2019-2023), with
a focus on the main market for equities. This focus aims to test the financial indicators most influential in
explaining stock price movements and guiding investor decisions, with the possibility of expanding the scope
of the study in the future to include the remaining financial indicators. This period was selected because it is
characterized by the availability of certified and sufficient financial data that contribute to conducting an
analysis that helps determine the effect of stock indices measured by the earnings per share (EPS) ratio, the
price-to-earnings (P/E) ratio, and the price-to-book (P/B) ratio on attracting indirect foreign investment in the
Saudi Stock Exchange.

2 Theoretical Framework for the Study Variables:
In this part of the study, the researcher addressed the study variables as follows:
2.1 Financial Indicators

Financial indicators refer to the financial ratios concerned with the financial valuation of a company (Abdullah
& Al-Hassan, 2021). These indicators illustrate the extent of a company’s ability to exploit its financial resources
to maximize profitability and owner wealth (Al-Shammari, 2020). These indicators comprise five groups:
profitability indicators, activity indicators, liquidity indicators, and leverage indicators, and each group
contains a number of sub-indicators. Given this vast quantity of financial indicators, the study focused on stock
indices due to their importance in rationalizing investor decisions through evaluating the financial performance
of listed companies in the securities market and explaining stock price movements and predicting their returns.
On the other hand, stock indices are considered among the most widely used financial analysis tools, and they
help investors predict earnings and performance (Dabbas, 2022). They are used to illustrate the feasibility of
investing in a given company by identifying stock price trends in the market (Shakhathreh & Obada, 2020), and
they are also used to explain the nature of the relationship between the stock price and each of earnings, cash
flows, and book value (Ismail, 2023). There are numerous stock indices, and in accordance with the objectives
and scope of the study, the researcher reviewed the following indicators:
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2.1.1 Earnings Per Share (EPS) Ratio

This ratio is considered one of the most important stock indices that investors and market participants rely upon
to differentiate among available investment options and to identify stock price trends in the market. This ratio
illustrates the proportion of profit realized per ordinary share during the fiscal year (Bani-Khalid & Mousa,
2019). The higher the earnings per share, the better the investors’ predictions of the company’s performance,
which is positively reflected in the market prices of the stock (Babiker,2022). Stock returns have been defined
as: the sum of profits and losses resulting from investment over a specific period of time and as the return that
the investor targets in the future in exchange for investing his funds (Hamdani & Hamdoun, 2019), as the
reward that the investor receives in exchange for forgoing a current benefit in order to obtain a greater benefit
in the future ("Abd Al-Mun’im, 2020), and as the amount of profit realized from investment that incentivizes
any investment undertaken by the investor (Abdullah & Al-Hassan, 2021). They have also been defined as the
total annual income generated by the stock, which the investor receives if the company’s management decides
to distribute dividends (Ahern, 2014).

2.1.2 Price-to-Earnings (P/E) Ratio

This ratio is also called the price-earnings multiple. It explains the permanent and temporary factors that affect
earnings per share and the relationship of earnings to future earnings expectations in the market (Sharawy et al.,
2021). It is considered one of the most important measures used in practice to determine whether the stock price
in the market is high or low based on the return generated from it. If stocks have low price-earnings multiples,
investors prefer them over others (Sallam, 2020). The importance of this ratio lies in the fact that it illustrates
the state of optimism and pessimism associated with stock prices in the market, and it measures the amounts
that the investor is willing to pay for each dinar of the stock’s current earnings (Shoman & Al-Musawi, 2015).

2.1.3 Price-to-Book (P/B) Value Ratio

This ratio helps the investor identify the best opportunities for purchasing stocks. The lower this ratio, the better
it is for protecting investors’ funds in the company (Abed & Zamlat, 2019). Its importance is evident in the fact
that companies with a high rate of return on capital have their stocks traded at high prices relative to their book
value, in contrast to stocks of companies with a low rate of return on capital (Al-Ukaily, 2021).

2.2 Indirect Foreign Investment
2.2.1 Definition of Indirect Foreign Investment:

Indirect foreign investment has been defined as the ownership by foreign investors of financial assets of
companies in a country other than their home country (Akinmulegun, 2018); as the total funds received by a
given country if it issues securities in international financial markets or if foreign investors purchase securities
from that country’s securities market (“Abd Allah et al., (2019); and as investment that encompasses all financial
placements, whether in government or corporate bonds and all types of stocks owned by foreigners (Trayaish
et al., 2019). Furthermore, it has been defined as the ownership of securities by investors from another country
(Kamal & Talhi, 2021); as the ownership of private or government stocks and bonds in addition to various
financial assets in the host country by foreign investors (Harakati & Shanafa, 2021); and as investment in which
the foreign investor obtains a capital return without having any form of direct control over the management of
the company in which they invest (Salman et al., 2024).

2.2.2 Characteristics of Indirect Foreign Investment:

The characteristics of indirect foreign investment are that it facilitates ease of entry into and exit from host
countries and target markets; it increases the liquidity and depth of financial markets; it aims to achieve returns
greater than those of the domestic market while reducing risks. Moreover, it is difficult for host financial
markets to control, and it is limited to the exchange and trading of international securities or securities
registered in a foreign securities market from the investor's perspective (Mustafa, 2015).

2.2.3 Forms of Indirect Foreign Investment

The forms of indirect foreign investment have been addressed through two perspectives. The first is the
perspective of the method of acquiring financial assets, under which indirect foreign investment takes the
following forms: purchasing securities from the stock exchange, global issuances, international investment
funds, and venture capital funds. The second is the perspective of the multiplicity of securities acquisition,
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under which indirect foreign investment is either individual occurring when it is limited to the purchase of a
single asset even if the units purchased from it are repeated or multiple, occurring when it contains two or more
types of financial assets (Fellag & Bassour, 2015).

2.3 The Relationship Between Financial Indicators and Attracting Indirect Foreign Investment

To understand this relationship, the study relied on two theories. The first is efficient market theory, which
assumes that stock prices reflect all available economic and financial information in the market, thereby helping
to enhance the attractiveness of the market to domestic and foreign investors by earning the confidence of these
investors in the efficiency of stock pricing and information transparency. The more efficient the market, the
greater the ability of investors to assess risks and returns, and the greater the investments in it. The second is
signaling theory, which holds that financial indicators represent signals reflecting the future conditions of the
market, thereby helping to enhance the attractiveness of the market to domestic and foreign investors by
reducing information asymmetry and strengthening the prediction of expected returns. This is positively
reflected in the increase of investments in the market. The following is a brief overview of these two theories:

2.3.1 Efficient Market Theory

This theory is considered a fundamental pillar for explaining the effect of financial indicators on stock prices,
because it assumes that stock prices reflect all information related to these stocks, as they result from the
interaction of investors characterized by economic rationality (Adel, 2022). According to this theory, it is
expected that stock prices respond rapidly to any new information reaching market participants, resulting in a
change in their outlook toward the company that issued the stocks. Because information reaches the market at
any moment and independently of one another, it is likely that price movements become random, as they rise
with favorable news and fall with unfavorable news. The efficient market has been defined as the market in
which securities prices fully reflect all information related to past and present events (Al-Jouzi & Al-Omari,
2017); as the market in which the price of a security reflects all available information about it, such that there is
no time lag between the arrival of information to the market and the reaching of a particular conclusion
regarding the price of the security (Boualkour, 2019). It has also been defined as expressing the speed with
which securities prices respond in an unbiased manner to the information available to market participants
(Issaoui, 2022).

2.3.2 Signaling Theory

This theory assumes that successful financial institutions send signals to investors indicating their success,
helping them make rational investment decisions. These signals consist of the actions undertaken by the
institution in pursuit of achieving investors’ objectives, such as direct disclosure in financial statements, capital
structure, dividend distribution policy, and the proportion of shares owned by management. Financial markets
interact with these signals by analyzing them and extracting positive or negative signals from them. For
example, a rise in the rate of return on assets sends a positive signal to investors, leading to increased demand
for the institution’s stocks and consequently a rise in their price (Adel, 2022).

2.4 Indirect Foreign Investment in the Saudi Stock Exchange
2.4.1 Overview of Indirect Foreign Investment in the Saudi Stock Exchange

Within the framework of openness to foreign capital flows, the Saudi Stock Exchange witnessed gradual
development. At the end of February 2006, by direct order of the Custodian of the Two Holy Mosques, King
Abdullah (may God have mercy on him), the Capital Market Authority (CMA) permitted foreigners residing
in the Kingdom of Saudi Arabia to directly invest in the stock market. On August 18, 2008, the Authority issued
a decision permitting foreign investors to enter the financial market through an equity swap agreement (Bin
Rabeean, 2020).

2.4.2 Indicators of Attracting Indirect Foreign Investment in the Saudi Stock Exchange

The Saudi Stock Exchange possesses anumber of indicators supportive of attracting indirect foreign investment,
the most important of which are the diversity and multiplicity of investment instruments; the increasing
profitability of companies listed in the market; the growth and development of market indices; the development
of legislation and regulations governing the market’s operations; the regulation and monitoring of information
related to securities and their disclosure; and the adoption of the corporate governance code (Saifi, 2015).
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2.5 Previous Studies and Construction of Study Hypotheses

The previous studies can be presented and analyzed in terms of their relevance to the study variables, as
follows:

2.5.1 Previous Studies on Financial Indicators

The study of Almumani (2014) aimed to identify the determinants of stock prices for banks listed on the Amman
Stock Exchange and found that dividend distributions, book value, and realized earnings are among the factors
influencing stock price determination. The study of Enow & Brijlal (2016) aimed to investigate the determinants
of stock prices on the Johannesburg Stock Exchange, and among its most important findings was that dividend
distributions, realized earnings, and the price-to-earnings (P/E) ratio represent 57% of stock price movements.
As for the study of Agirman and Yilmaz (2018), it examined how accounting ratios represented by the price-to-
book (P/B) ratio, price-to-earnings (P/E) ratio, dividend distributions per share, and firm size can predict stock
returns and found that these ratios are capable of predicting stock prices.

From another perspective, the study of Youssef (2019) tested the effect of earnings per share (EPS), book
value per share, the earnings multiplier, the price multiple, and stock turnover rate on the market value of
shares of companies listed on the Saudi Stock Exchange and reached several findings, including the existence
of a statistically significant relationship between book value per share, the earnings multiplier, and earnings
per share on one hand and the market value of the stock on the other. The study of Al-Taweel (2020) examined
the possibility of using fair value to measure the intrinsic value of ordinary shares of banks listed on the
Palestine Stock Exchange and reached several findings, including that the price-earnings multiple models have
the ability to measure the intrinsic value of ordinary shares of banks listed on the Palestine Securities Exchange.

As for the study of Saidi (2020), it discussed the extent to which the process of measuring the intrinsic value
of ordinary shares contributes to making optimal investment decisions and demonstrated the ability of the
price-earnings multiple models to measure the intrinsic value of these shares. On another front, the study of
Larojan (2021) examined the effect of financial ratios measured by earnings per share (EPS) ratio, dividend
distributions per share, price gains, and market-to-book value ratio on stock market prices and found that the
following ratios affect stock market prices: the earnings per share (EPS) ratio, the dividend distributions per
share ratio, and the price gains ratio. The study of Al-Nadir (2021) tested the effect of ownership structure on
the earnings per share of ordinary stock in Egyptian joint-stock companies and found a statistically significant
relationship between institutional ownership, firm size, and financial leverage on one hand and ordinary stock
earnings per share on the other.

As for the study of Al-Dabbagh et al. (2023), it aimed to identify the effect of certain financial ratios
represented by the price-to-book (P/B) ratio, the earnings-to-price ratio, the share of dividend distributions per
share, and firm size on stock prices, and found that reliance on the price-to-book (P/B) ratio in addition to the
earnings-to-price ratio in predicting stock prices helps investors interpret fluctuations in stock prices.

2.5.2 Previous Studies on Indirect Foreign Investment

The aim of the study done by Abdul Malik & Amjad (2013) was to determine the effect of indirect foreign
investment on the development of the securities market and found that indirect foreign investment has a
positive effect on some sectors of the financial market and a negative effect on other sectors. The study of Fayyaz
et al. (2016) tested the relationship between indirect foreign investment flows and economic growth and found
a relationship between indirect foreign investment and economic growth in the Association of Southeast Asian
Nations (ASEAN), except for Singapore.

While the study by Joshi (2017) aimed to determine foreign investors’ perceptions of the factors that
influence the securities market and found that certain internal factors, such as the market value of the stock and
stock returns, are of paramount importance to foreign investors when making their investment decisions. From
another perspective, the study by Malcus and Persson (2018) examined how foreign investment affects stock
market development and reached several findings, including that the volume of foreign investment is
influenced by a set of factors, foremost among which are factors related to stock prices and trading volumes.

The study by Sharif (2019) tested the effect of foreign institutions on stock performance on the Saudi Stock
Exchange and the Saudi market index and found that allowing indirect foreign investment to enter the Saudi
Stock Exchange had a positive effect on the returns of the financial market index and the stocks traded therein.
The study by Al-Qaraan (2020) addressed the concept of indirect foreign investment and its importance and
examined the factors affecting it, such as trading volume, stock returns, and market value, as well as gross
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domestic product (GDP), inflation rate, and interest rate, and found a statistically significant effect of internal
factors represented by trading volume, stock returns, and market value on the volume of foreign investment in
the Amman Stock Exchange.

On another front, the study by Waliu (2020) explained the relationship between indirect foreign investment
and economic growth and found that indirect foreign investment contributes to improving economic growth
in the long run. The study by Salman et al. (2024) examined the nature of the relationship between the value of
foreign investor transactions and the value of stock trading in the Egyptian capital market and found a positive
correlation between the value of foreign investor transactions and the trading value in the capital market.

2.5.3 Research Gap and the Contribution of the Current Study in Addressing It

Despite the importance of the topic of financial indicators and their effect on attracting indirect foreign
investment, there is a scarcity of previous studies that have addressed this relationship in a sufficient and
detailed manner. Accordingly, the research gap lies in the limited empirical evidence explaining the effect of
financial indicators on attracting indirect foreign investment in the Saudi Stock Exchange during the period
(2019-2023). Through the review of previous studies, the dimensions of the research gap were identified as
follows:

e A scarcity of previous Arabic and foreign studies —to the best of the researcher’s knowledge —that have
addressed the effect of financial indicators with a focus on stock indices on attracting indirect foreign
investmentin a direct and detailed manner, as most of these studies have been concerned with determining
the effect of indirect foreign investment on the development of the securities market and on economic
growth, whereas the current study is concerned with determining the effect of financial indicators with a
focus on stock indices measured by the earnings per share (EPS) ratio, the price-to-earnings (P/E) ratio, and
the price-to-book (P/B) ratio on attracting indirect foreign investment in the Saudi Stock Exchange.

e A scarcity of previous studies in the business environment of the Kingdom of Saudi Arabia that have
addressed financial indicators with a focus on stock indices and their effect on attracting indirect foreign
investment in a direct and detailed manner. The researcher did not rely on any Arabic study that tested
this effect; rather, these studies were limited to a single foreign study —to the best of the researcher’s
knowledge namely the study of Sharif (2019), which was concerned with determining the effect of foreign
institutions on stock performance on the Saudi Stock Exchange and the Saudi market index. Meanwhile,
the current study is concerned with determining the effect of stock indices measured by the earnings per
share (EPS) ratio, the price-to-earnings (P/E) ratio, and the price-to-book (P/B) ratio on attracting indirect
foreign investment in the Saudi Stock Exchange, and thus the current study is distinguished from that
previous study in that it investigated the effect of stock indices measured by the earnings per share (EPS)
ratio, the price-to-earnings (P/E) ratio, and the price-to-book (P/B) ratio on attracting indirect foreign
investment in the Saudi Stock Exchange.

e Within the framework of studying the factors affecting indirect foreign investment, there is a similarity
between the current study and the study by Al-Qaraan (2020), which focused on the factors affecting the
volume of foreign investment in the Amman Stock Exchange, the most important of which are stock
returns, trading volume, and market value indicators that measure the performance of financial markets.
Meanwhile, the current study focused on the effect of stock indices measured by the earnings per share
(EPS) ratio, the price-to-earnings (P/E) ratio, and the price-to-book (P/B) ratio on attracting indirect foreign
investment in the Saudi Stock Exchange. Although both studies shared only one factor (namely, stock
returns) the current study is distinguished by its more comprehensive focus on stock indices.

e The researcher benefited from the previous studies in selecting the study variables and formulating the
hypotheses through identifying the variables relevant to the study topic and determining the expected
relationships while linking these variables to the theoretical framework and selecting the appropriate
statistical methods to ensure the accuracy and reliability of the results.

2.6 Construction of Study Hypotheses

In light of the issues and questions of the study, and based on the theoretical framework represented by efficient
market theory and signaling theory, and on the findings of related previous studies, and to achieve the study
objectives, the researcher constructed the following hypotheses:

Main Hypothesis: There is a statistically significant effect at a significance level of (a = 0.05) of financial
indicators with a focus on stock indices measured by the earnings per share (EPS) ratio, the price-to-earnings
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(P/E) ratio, and the price-to-book (P/B) ratio on net indirect foreign investment in the Saudi Stock Exchange.
The following sub-hypotheses branch from it:

Sub-hypothesis 1: There is a statistically significant effect at a significance level of (a = 0.05) of the earnings per
share (EPS) ratio on net indirect foreign investment in the Saudi Stock Exchange.

Sub-hypothesis 2: There is a statistically significant effect at a significance level of (o = 0.05) of the price-to-
earnings (P/E) ratio on net indirect foreign investment in the Saudi Stock Exchange.

Sub-hypothesis 3: There is a statistically significant effect at a significance level of (at =0.05) of the price-to-book
(P/B) ratio on net indirect foreign investment in the Saudi Stock Exchange.

3  Applied Study
The researcher addressed in this part of the study the procedures of the applied study, as follows:
3.1 Research Methodology and Procedures

To achieve the study objectives and answer its questions, the study relied on the descriptive analytical approach
to determine the relationship between stock indices and net indirect foreign investment through an applied
study on the Saudi Stock Exchange. The study relied on actual data related to stock indices and net indirect
foreign investment in the Saudi Stock Exchange, which were compiled from the annual statistical reports issued
by the Saudi Stock Exchange for the years (2019-2023) and the monthly reports on ownership value and trading
value of the stock market issued by the Saudi Stock Exchange for the years (2019-2023) and were analyzed
using appropriate statistical methods. In addition, the study relied on the deductive approach to analyze
previous studies for the purpose of deriving the study hypotheses and identifying the dimensions of the
research gap.

3.2 Study Population and Sample

The study population consists of all annual values of transactions related to foreign investor purchases and all
annual values of transactions related to foreign investor sales, in addition to all annual values of transactions
related to net indirect foreign investment. All these transactions took place in the main market and were
obtained from the monthly reports on ownership value and trading value of the stock market issued by the
Saudi Stock Exchange for the years (2019-2023). These values were selected as the study population because
they represent the actual activity of indirect foreign investment in the Saudi Stock Exchange and reflect the
extent to which it is influenced by financial performance indicators. As for the study sample, it consisted of the
annual values of net indirect foreign investment in the Saudi Stock Exchange. This sample was selected because
net indirect foreign investment indicates the level of actual activity of foreign investors in the Saudi Stock
Exchange and reflects the extent of their confidence in investing in it, as it affects the liquidity and depth of the
financial market through its association with and responsiveness to financial performance indicators in general
and stock indices such as earnings per share (EPS) ratio, price-to-earnings (P/E) ratio, and price-to-book (P/B)
ratio in particular.

3.3 Data Collection Sources

To achieve the study objectives and test its hypotheses, the following sources were relied upon:
e Primary sources: These consist of the annual statistical reports issued by the Saudi Stock Exchange for the
years 2019-2023 and the monthly reports on ownership value and trading value of the stock market issued
by the Saudi Stock Exchange for the years 2019-2023.
e Secondary sources: These consist of books, references, academic journals, and academic theses related to
the subject of the study, for the purpose of enriching the theoretical aspect of this study.

3.4 Statistical Methods Used in the Study

To study the relationship between the study variables, the study relied on the correlation model, and to test the
hypotheses, it relied on the simple linear regression model and the multiple linear regression model. The
Statistical Package for the Social Sciences (SPSS) program was also used to conduct the necessary statistical
analysis.
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3.5 Study Model

In order to ensure that the analysis is based on a solid scientific foundation, the study model was developed
based on the theoretical framework and relevant previous studies. These variables represent the key
relationships to be tested in the context of the Saudi Stock Exchange. The following is a clarification of these
variables:
e Independent variables: These are “earnings per share (EPS) ratio, price-to-earnings (P/E) ratio, and price-
to-book (P/B) ratio.”
¢ Dependent variable: This is “net indirect foreign investment.”

The study model can be illustrated through Figure (1) below:

Dependent Variable Independent Variables

/ Earnings per share (EPS)

Net indirect foreign investment | ———

S

Figure 1: Study Model
Source: Prepared by the researcher based on previous studies, 2025.

Price-to-earnings (P/E)

Price-to-book (P/B) ratio

3.6 Descriptive Statistics of the Study Variables:

To describe the basic features of the study variables, the study relied on minimum value, maximum value,
arithmetic means, and standard deviations. The results are presented below:

3.6.1 Descriptive Statistics of the Independent Variables
Table 1 presents the descriptive statistics of the independent variables for all years of the study, as follows:

Table 1: Descriptive Statistics of the Independent Variables for All Years of the Study

Variable Minimum Maximum Arithmetic Mean Standard

Deviation
Earnings per share (EPS) ratio 1.01 2.62 1.7940 .57077
Price-to-earnings (P/E) ratio 12.46 29.21 19.8740 6.07797
Price-to-book (P/B) ratio 3.45 4.38 3.9700 40614

Source: Prepared by the researcher using SPSS.

The researcher observes from Table 1 the following;:

e The values of the earnings per share (EPS) ratio range between a minimum of (1.01) billion riyals and a
maximum of (2.62) billion riyals, while the arithmetic mean was (1.79) billion riyals and the standard
deviation was (.57) billion riyals, which is a level close to the mean value, indicating that the earnings per
share ratio was unstable during the study period.

o The price-to-earnings (P/E) ratio ranges between a minimum of (12.46) billion riyals and a maximum of
(29.21) billion riyals, while the arithmetic mean was (19.87) and the standard deviation was (6.08) billion
riyals, which is a level much lower than the mean value, indicating that the price-to-earnings ratio was
relatively stable with limited variance during the study period.

e The values of the price-to-book (P/B) ratio range between a minimum of (3.45) billion riyals and a
maximum of (4.38) billion riyals, while the arithmetic mean was (3.97) billion riyals and the standard
deviation was (.41) billion riyals, which is a level much lower than the mean value, indicating that the
price-to-book ratio was relatively stable with limited variance during the study period.
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3.6.2 Descriptive Statistics of the Dependent Variable

Table 2 presents the descriptive statistics of the dependent variable for all years of the study, as follows:

Table 2: Descriptive Statistics of the Dependent Variable for All Years of the Study

Variable Minimum Maximum Arithmetic Mean Standard Deviation
Net indirect foreign -564,457,974.0 5,448,694,117.0 2,283,537,372.0 2,607,414,425.7
investment

Source: Prepared by the researcher using SPSS.

The researcher observes from Table 2 that the values of net indirect foreign investment range between anegative
minimum of (-564) million riyals and a high maximum of (5,449) million riyals, which illustrates the wide range
of values and their variance during the study period. In this context, the arithmetic mean was (2,284) million
riyals, while the standard deviation was (2,607) million riyals, which is alevel close to the mean value, indicating
significant fluctuation in the values of net indirect foreign investment during the study period, reflecting the
extent of its responsiveness to the factors influencing it.

3.7 Correlation Matrix of the Study Variables

To determine the relationship between the study variables, the Pearson correlation coefficient was calculated,
and Table 3 illustrates this.

Table 3: Correlation Matrix of the Study Variables

Variable Statistic EPS Ratio P/E Ratio P/B Ratio Net Indirect Foreign
Investment
EPS ratio Pearson Correlation 1 993** 997** .995%*
Sig. (2-tailed) - .001 .000 .000
N 5 5 5 5
P/E ratio Pearson Correlation .993** 1 .999** .994**
Sig. (2-tailed) .001 - .000 .001
N 5 5 5 5
P/B ratio Pearson Correlation .997%* .999%* 1 .996**
Sig. (2-tailed) .000 .000 - .000
N 5 5 5 5
Net Pearson Correlation 995** 994** .996** 1
indirect
foreign
investment
Sig. (2-tailed) .000 .001 .000 -
N 5 5 5 5

**Correlation is significant at the 0.01 level (2-tailed).

Source: Prepared by the researcher using SPSS.

The researcher observes from Table 3 the following:

e There is a strong, statistically significant positive correlation between the earnings per share (EPS) ratio
and net indirect foreign investment in the Saudi Stock Exchange, where the correlation coefficient value
was (R=.995**) at a statistical significance level of (Sig = 0.000).

o There is a strong, statistically significant positive correlation between the price-to-earnings (P/E) ratio and
net indirect foreign investment in the Saudi Stock Exchange, where the correlation coefficient value was
(R=.994**) at a statistical significance level of (Sig = 0.001).

o There is a strong, statistically significant positive correlation between the price-to-book (P/B) ratio and net
indirect foreign investment in the Saudi Stock Exchange, where the correlation coefficient value was (R=
.996**) at a statistical significance level of (Sig= 0.000).

3.8 Estimating the models used in testing the study hypotheses

The researcher estimated an independent model to test each hypothesis of the study separately, as follows:
The first model for testing the first hypothesis:
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Model 1 — Testing the first hypothesis:
NEFPI =B+ 1 RS + i

Model 2 — Testing the second hypothesis:
NFPI = 3o+ 31 PE + &

Model 3 — Testing the third hypothesis:
NFPI =30+ 31 PB + €

Model 4 — Testing the main hypothesis (measuring the combined effect):
NFPI=[30+[31RS+[32PE+[33PB+€n

Where:
RS: Earnings per share (EPS) ratio.
PE: Price-to-earnings (P/E) ratio.
PB: Price-to-book (/B) ratio.
NEFPI: Net indirect foreign investment.
o: Regression constant (intercept).
1, P2 P3: Regression coefficients.
ei Random error (error term).

3.9 Stationarity Test of the Study Variables

To avoid the problem of Spurious Regression, the researcher verified the stationarity of the study variables for
each time series relied upon in the analysis. Table 4 presents the results of the Unit Root Test for the panel data
models of the study variables, as follows:

Table 4: Unit Root Test Results for the Panel Data Models of the Study Variables

Variable Name Differences Significance Level The decision at
Value a =0.05
EPS ratio (RS) DO 0.00 Stationary at level
P/E ratio (PE) DO 0.00 Stationary at level
P/B ratio (PB) DO 0.00 Stationary at level
Net Foreign Portfolio Investment DO 0.00 Stationary at level

(NFPI)
Source: Prepared by the researcher using SPSS.

From Table 4, the researcher observes that all study variables are stationary at level, i.e., at differences Do, as
the significance level value (0.00) is below the (0.05) threshold. This means that the time series for these variables
are stable and are not affected by the unit root problem, indicating the validity of using them in the statistical
models employed in the study and enhancing the reliability of the study results.

3.10 Model Validity Tests for the Models Used in Testing the Study Hypotheses:

To verify the validity of the models used in testing the study hypotheses and their suitability for analysis and
to ensure the accuracy and reliability of their results, the researcher conducted a number of statistical tests,
including the Variance Inflation Factor (VIF) and Tolerance to detect multicollinearity among the independent
variables, as well as the Durbin-Watson autocorrelation test to verify the absence of autocorrelation in the model
residuals. Table 5 illustrates this:

Table 5: Model Validity Tests for the Models Used in Testing the Study Hypotheses

Independent Variables VIF Tolerance Durbin-Watson
(D.W) test results
EPS ratio 1.00 1.00 1.859
P/E ratio 1.00 1.00 2.487
P/B ratio 1.00 1.00 2.229

Source: Prepared by the researcher using SPSS.

From Table 5, the researcher observes that the results of the tests” Variance Inflation Factor (VIF), Tolerance
value, and Durbin-Watson (D.W.) statistic showed that the models used in the study are free from the problem
of multicollinearity and the problem of autocorrelation, indicating their validity for testing the study
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hypotheses and their suitability for analysis, which enhances the accuracy and reliability of their results. The
results of these tests were as follows:

e The VIF values for the independent variables equal (1.00), and since these values are less than (10), this
means that the study models do not suffer from multicollinearity among the independent variables used
in the study, indicating the strength of the study models in explaining the effect of the independent
variables on the dependent variable.

e The tolerance values for the independent variables equal (1), which means there is no multicollinearity
among the independent variables, indicating the strength of the study models in explaining the effect of
the independent variables on the dependent variables.

e The calculated Durbin-Watson statistic values for the independent variables fall within the statistically
acceptable range (1.5-2.5), which means there is no autocorrelation problem affecting the results of the
models used in the study.

4 Discussion and Interpretation of the Study Hypotheses Results

4.1 Discussion and Interpretation of the First Hypothesis Result: There is a statistically significant effect at
a significance level of (a = 0.05) of the earnings per share (EPS) ratio on net indirect foreign investment in
the Saudi Stock Exchange.

To verify the validity of the first hypothesis, the researcher applied simple linear regression analysis to detect
the effect of the earnings per share (EPS) ratio on net indirect foreign investment in the Saudi Stock Exchange
at a significance level of (0.05). The results are presented below:

Table 6: Model Summary for the Simple Linear Regression Test of the First Hypothesis

Correlation Coefficient Coefficient of Adjusted R-Squared Standard Error
(R) Determination (R?)
.9952 .990 .987 956,960,661.40284

a. Predictors: (Constant), Earnings Per Share (EPS) Ratio

Source: Prepared by the researcher using SPSS.

Table 6 indicates the measurement of the strength of the correlation between the independent variable and the
dependent variable. The researcher observes a very strong positive correlation between the earnings per share
(EPS) ratio (as the independent variable) and net indirect foreign investment in the Saudi Stock Exchange (as
the dependent variable), where the correlation coefficient (R) reached (0.995), equivalent to (99.5%) while the
coefficient of determination (R?) reached (0.990), and this value indicates that earnings per share (as the
independent variable) contributes (99%) to the changes occurring in net indirect foreign investment in the Saudi
Stock Exchange (as the dependent variable), with the remainder attributable to other factors. The researcher
interprets the emergence of a very strong positive correlation between the earnings per share (EPS) ratio and
net indirect foreign investment in the Saudi Stock Exchange as being due to the fact that the inflow of foreign
investment leads to increased demand for stocks and greater market liquidity, in addition to the small sample
size. This result is understood as reflecting the strength of the association between these two variables.

Table 7: Analysis of Variance (ANOVA) for the First Hypothesis

Source Sum of Squares df Mean Square Calculated Statistical
F-Value Significance
Regression 273121891900174530000 1 273121891900174530 298.242 .000P
Residuals 2747321122417677800 3 915773707472559230
Total 27586921302259220 4

a. Dependent Variable: Net Indirect Foreign Investment
b. Predictors: Constant, Earnings Per Share (EPS) Ratio

Source: Prepared by the researcher using SPSS.

The researcher observes that Table 7 contains the analysis of variance values, through which the explanatory
power of the model as a whole can be determined via the F-statistic. It is also noted that the calculated F-value
reached (298.24) at a significance level of (0.000), which is statistically significant at a significance level of (0.05).
This indicates the ability of the independent variable (earnings per share (EPS) ratio) to influence the dependent
variable (net indirect foreign investment in the Saudi Stock Exchange). Based on the above, the first hypothesis
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is accepted, which states: there is a statistically significant effect at a significance level of (a = 0.05) of the earnings
per share (EPS) ratio on net indirect foreign investment in the Saudi Stock Exchange.

Table 8: Effect Coefficients of the Independent Variable on the Dependent Variable for the First Hypothesis

Source Unstandardized Coefficients Standardized T Sig.
Coefficients
B Standard Error Beta
(Constant) -569472499.421 829115674.435 -.687 542
Earnings Per 1014026356.509 58717164.161 995 17.270 .000

Share (EPS) Ratio
a. Dependent Variable: Net Indirect Foreign Investment

Source: Prepared by the researcher using SPSS.

The researcher observes from Table 8 the following:

o The regression coefficient (B) for the earnings per share (EPS) ratio equals (1,014), meaning that each
increase of one riyal in the earnings per share (EPS) ratio is associated on average with an increase of
approximately (1,014) million riyals in net indirect foreign investment in the Saudi Stock Exchange. This
indicates a strong significant effect of the earnings per share (EPS) ratio on net indirect foreign investment
in the Saudi Stock Exchange.

e The T-value reached (17.27) at a statistical significance level of (Sig= 0.000), which is less than the
significance level of (0.05), meaning there is a strong significant effect of the earnings per share (EPS) ratio
on net indirect foreign investment in the Saudi Stock Exchange.

4.2 Discussion and Interpretation of the Second Hypothesis Result: There is a statistically significant effect
at a significance level of (a = 0.05) of the price-to-earnings (P/E) ratio on net indirect foreign investment in
the Saudi Stock Exchange

To verify the validity of the second hypothesis, the researcher applied simple linear regression analysis to detect
the effect of the price-to-earnings (P/E) ratio on net indirect foreign investment in the Saudi Stock Exchange at
a significance level of (0.05). The results are presented below.

Table 9: Model Summary for the Simple Linear Regression Test of the Second Hypothesis

Correlation Coefficient Coefficient of Adjusted R? Standard Error
R) Determination (R?)
9942 .988 .985 1,033,683,712.12690

a. Predictors: (Constant), Price-to-Earnings (P/E) Ratio

Source: Prepared by the researcher using SPSS.

Table 9 indicates the measurement of the strength of the correlation between the independent variables and the
dependent variable. The researcher observes a very strong positive correlation between the price-to-earnings
(P/E) ratio (as the independent variable) and net indirect foreign investment in the Saudi Stock Exchange (as
the dependent variable), where the correlation coefficient (R) reached (0.994), ie., (99.4%). The coefficient of
determination (R?) reached (0.988), and this value indicates that the price-to-earnings (P/E) ratio (as the
independent variable) contributes (98.8%) to the changes occurring in net indirect foreign investment in the
Saudi Stock Exchange (as the dependent variable), with the remainder attributable to other factors. The
researcher interprets the emergence of a very strong positive correlation between the price-to-earnings (P/E)
ratio and net indirect foreign investment in the Saudi Stock Exchange as being due to the improvement in
foreign investors’ expectations regarding the profitability of listed companies and their future growth, in
addition to the small sample size. This result is understood as reflecting the strength of the association between
these two variables.
Table 10: Analysis of Variance (ANOVA) for the Second Hypothesis

Source Sum of Squares Degrees of Mean Square Calculated Statistical
Freedom F-Value Significance
Regression 272663706972442820 1 272663706972442820 255.183 .001°
Residuals 320550605014937140 3 1068502016716457090
Total 27586921302259220 4

a. Dependent Variable: Net Indirect Foreign Investment
b. Predictors: Constant, Price-to-Earnings (P/E) Ratio

Source: Prepared by the researcher using SPSS.
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It is observed that Table 10 contains the analysis of variance values, through which the explanatory power of
the model as a whole can be determined via the F-statistic. It is also noted that the calculated F-value reached
(255.18) at a significance level of (0.001), which is statistically significant at a significance level of (0.05). This
indicates the ability of the independent variable (price-to-earnings (P/E) ratio) to influence the dependent
variable (net indirect foreign investment in the Saudi Stock Exchange). Based on the above, the second
hypothesis is accepted, which states there is a statistically significant effect at a significance level of (ot =0.05) of
the price-to-earnings (P/E) ratio on net indirect foreign investment in the Saudi Stock Exchange.

Table 11: Effect Coefficients of the Independent Variable on the Dependent Variable for the Second Hypothesis

Source Unstandardized Coefficients Standardized T Sig.
Coefficients
B Standard Error Beta
(Constant) 346578962.550 847531205.949 409 710
Price-to-Earnings 105602792.723 6610729.839 994 15.974 .001
(P/E) Ratio

a. Dependent Variable: Net Indirect Foreign Investment

Source: Prepared by the researcher using SPSS.

The researcher observes from Table 11 the following;:

e The regression coefficient (B) for the price-to-earnings (P/E) ratio equals (106), meaning that each increase
of one riyal in the price-to-earnings (P/E) ratio is associated on average with an increase of approximately
(106) million riyals in net indirect foreign investment in the Saudi Stock Exchange. This indicates a strong
significant effect of the price-to-earnings (P/E) ratio on net indirect foreign investment in the Saudi Stock
Exchange.

e The T-value reached (15.97) at a statistical significance level of (Sig = 0.001), which is less than the
significance level of (0.05), meaning there is a strong significant effect of the price-to-earnings (P/E) ratio
on net indirect foreign investment in the Saudi Stock Exchange.

4.3 Discussion and Interpretation of the Third Hypothesis Result: There is a statistically significant effect at
a significance level of (a = 0.05) of the price-to-book (P/B) ratio on net indirect foreign investment in the
Saudi Stock Exchange.

To verify the validity of the third hypothesis, the researcher applied simple linear regression analysis to detect
the effect of the price-to-book (P/B) ratio on net indirect foreign investment in the Saudi Stock Exchange at a
significance level of (0.05). The results are presented below:

Table 12: Model Summary for the Simple Linear Regression Test of the Third Hypothesis

Correlation Coefficient Coefficient of Adjusted R? Standard Error
R) Determination (R?)
.996° 992 990 841,563,229.32052

a. Predictors: (Constant), Price-to-Book (P/B) Ratio

Source: Prepared by the researcher using SPSS.

Table 12 indicates the measurement of the strength of the correlation between the independent variables and
the dependent variable. The researcher observes a very strong positive correlation between the price-to-book
(P/B) ratio (as the independent variable) and net indirect foreign investment in the Saudi Stock Exchange (as
the dependent variable), where the correlation coefficient (R) reached (0.996), ie., (99.6%). The coefficient of
determination (R?) reached (0.992), and this value indicates that the price-to-book (P/B) ratio (as the independent
variable) contributes (99.2%) to the changes occurring in net indirect foreign investment in the Saudi Stock
Exchange (as the dependent variable), with the remainder attributable to other factors. The researcher interprets
the emergence of a very strong positive correlation between the price-to-book (P/B) ratio and net indirect foreign
investment in the Saudi Stock Exchange as being due to the increased confidence of foreign investors in the
quality of assets of companies listed on the market and their ability to generate profits exceeding their book
value, in addition to the small sample size. This result is understood as reflecting the strength of the association
between these two variables.
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Table 13: Analysis of Variance (ANOVA) for the Third Hypothesis

Source Sum of Squares Degrees of Mean Square Calculated Statistical
Freedom F-Value Significance
Regression 273744527015759050 1 273744527015759050 386.520 .000>
Residuals 2124686006833157120 3 708228668944385660
Total 27586921302259220 4

a. Dependent Variable: Net Indirect Foreign Investment
b. Predictors: (Constant), Price-to-Book (P/B) Ratio

Source: Prepared by the researcher using SPSS.

The researcher observes that Table 13 contains the analysis of variance values, through which the explanatory
power of the model as a whole can be determined via the F-statistic. It is also noted that the calculated F-value
reached (386.52) at a significance level of (0.000), which is statistically significant at a significance level of (0.05).
This indicates the ability of the independent variable (price-to-book (P/B) ratio) to influence the dependent
variable (net indirect foreign investment in the Saudi Stock Exchange). Based on the above, the third hypothesis
is accepted, which states there is a statistically significant effect at a significance level of (a = 0.05) of the price-
to-book (P/B) ratio on net indirect foreign investment in the Saudi Stock Exchange.

Table 14: Effect Coefficients of the Independent Variable on the Dependent Variable for the Third Hypothesis

Source Unstandardized Coefficients Standardized T Sig.
Coefficients
B Standard Error Beta
(Constant) -46815081.631 705897355.681 -.066 951
Price-to-Book 514609064.262 26175287.498 .996 19.660 .000
(P/B) Ratio

a. Dependent Variable: Net Indirect Foreign Investment

Source: Prepared by the researcher using SPSS.

The researcher observes from Table 14 the following:

o The regression coefficient (B) for the price-to-book (P/B) ratio equals (515), meaning that each increase of
one riyal in the price-to-book (P/B) ratio is associated on average with an increase of approximately (515)
million riyals in net indirect foreign investment in the Saudi Stock Exchange. This indicates a strong
significant effect of the price-to-book (P/B) ratio on net indirect foreign investment in the Saudi Stock
Exchange.

e The T-value reached (19.660) at a statistical significance level of (Sig = 0.000), which is less than the
significance level of (0.05), meaning there is a strong significant effect of the price-to-book (P/B) ratio on
net indirect foreign investment in the Saudi Stock Exchange.

4.4 Discussion and Interpretation of the Main Hypothesis Result: There is a statistically significant effect at
a significance level of (& = 0.05) of financial indicators, with a focus on stock indices as measured by the
ratios of earnings per share, price-to-earnings, and price-to-book value on net indirect foreign investment in
the Saudi Stock Exchange.

To verify the validity of the main hypothesis, the researcher applied multiple linear regression analysis to detect
the effect of stock indices as measured by the ratios of earnings per share, price-to-earnings, and price-to-book
value on net indirect foreign investment in the Saudi Stock Exchange at a significance level of (0.05). The results
are presented below:

Table 15: Model Summary for the Multiple Linear Regression Test of the Main Hypothesis

Correlation Coefficient Coefficient of Adjusted R? Standard Error
(R) Determination (R2)
9962 993 986 993,925,139.48764

a. Predictors: (Constant), Stock Indices

Source: Prepared by the researcher using SPSS.

Table 15 indicates the measurement of the strength of the correlation between the independent variables and
the dependent variable. The researcher observes a very strong positive correlation between stock indices as
measured by the ratios of earnings per share, price-to-earnings, and price-to-book value (as independent
variables) and net indirect foreign investment in the Saudi Stock Exchange (as the dependent variable), where
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the correlation coefficient (R) reached (0.996), i.e., (99.6%). The coefficient of determination (R?) reached (0.993),
and this value indicates that stock indices as measured by the ratios of earnings per share, price-to-earnings,
and price-to-book value (as independent variables) contribute (99.3%) to the changes occurring in net indirect
foreign investment in the Saudi Stock Exchange (as the dependent variable), with the remainder attributable to
other factors. The researcher interprets the emergence of a very strong positive correlation between financial
indicators earnings per share, price-to-earnings, and price-to-book value and net indirect foreign investment in
the Saudi Stock Exchange as being due to the interest of foreign investors in profitability indicators, company
growth, and risk reduction, in addition to the small sample size. This result is understood as reflecting the
strength of the association between these two variables.

Table 16: Analysis of Variance (ANOVA) for the Main Hypothesis

Source Sum of Squares Degrees of Mean Square Calculated Statistical
freedom F-Value Significance
Regression 273893438656781160 2 136946719328390580 138.626 .007>
Residuals 1975774365811055620 2 987887182905527810
Total 27586921302259220 4

a. Dependent Variable: Net Indirect Foreign Investment

b. Predictors: constant, stock indices

Source: Prepared by the researcher using SPSS.

The researcher observes that Table 16 contains the analysis of variance values, through which the explanatory
power of the model as a whole can be determined via the F-statistic. It is also noted that the calculated F-value
reached (138.63) at a significance level of (0.007), which is statistically significant at a significance level of (0.05).
This indicates the ability of the independent variables (stock indices) to influence the dependent variable (net
indirect foreign investment in the Saudi Stock Exchange). Based on the above, the main hypothesis is accepted,
which states there is a statistically significant effect at a significance level of (a = 0.05) of stock indices as
measured by the ratios of earnings per share, price-to-earnings, and price-to-book value on net indirect foreign
investment in the Saudi Stock Exchange.

Table 17: Effect Coefficients of the Independent Variables on the Dependent Variable for the Main Hypothesis

Source Unstandardized Coefficients Standardized T Sig.
Coefficients
B Standard Error Beta

(Constant) -221223735.046 947020845.436 -.234 .837
Earnings Per 310138669.478 798813268.476 .306 .388 .031
Share (EPS) Ratio
Price-to-Earnings 1710955198.4428 2563463602.181 112 1.042 .041
(P/E) Ratio
Price-to-Book 357854465.813 404929103.311 .693 1.091 .038
(P/B) Ratio

a. Dependent Variable: Net Indirect Foreign Investment

Source: Prepared by the researcher using SPSS.

From Table 17, the researcher observes that the results of the multiple regression model indicate the existence
of a statistically significant effect of a number of independent variables (earnings per share (EPS) ratio, price-
to-earnings (P/E) ratio, and price-to-book (P/B) ratio) on net indirect foreign investment in the Saudi Stock
Exchange, as it was found that the probability values for all variables were less than the significance level of
(0.05), meaning they are statistically significant. This confirms that the independent variables exert a statistically
significant effect on the dependent variable.

5 Conclusion
5.1 Study Findings

The statistical analysis focused on stock indices as the financial indicators most capable of evaluating financial
performance, explaining stock price movements, and guiding investor decisions. The study reached the
following findings:
o There is a statistically significant positive effect of the earnings per share (EPS) ratio on net indirect foreign
investment in the Saudi Stock Exchange.
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There is a statistically significant positive effect of the price-to-earnings (P/E) ratio on net indirect foreign
investment in the Saudi Stock Exchange.

There is a statistically significant positive effect of the price-to-book (P/B) ratio on net indirect foreign
investment in the Saudi Stock Exchange.

There is a statistically significant positive effect of stock indices —measured by the earnings per share (EPS)
ratio, the price-to-earnings (P/E) ratio, and the price-to-book (P/B) ratio —on net indirect foreign investment
in the Saudi Stock Exchange.

There is a strong, statistically significant positive correlation between each of the earnings per share (EPS)
ratio, the price-to-earnings (P/E) ratio, and the price-to-book (P/B) ratio and net indirect foreign investment
in the Saudi Stock Exchange.

The researcher interprets the findings of the present study in light of the regulatory, economic, financial,
and technological reforms witnessed by the Saudi Stock Exchange in line with Saudi Vision 2030, noting
that these reforms led to an increase in the level of disclosure and transparency, improved quality of digital
reporting, and enhanced governance and risk management regulations, which in turn was reflected in the
quality of financial indicators and consequently in strengthening the confidence of both local and foreign
investors in this market. Here, the importance of interpreting financial indicators in general and stock
indices in particular in guiding investors’ various investment decisions becomes apparent.

The practical implications of the findings of this study are that they provided recent applied evidence from
the business environment of the Kingdom of Saudi Arabia that helps decision-makers in the Saudi financial
sector improve the various policies that enhance the attractiveness of indirect foreign investment and
improve the plans necessary to address the risks arising from it. They also help Saudi Stock Exchange
institutions improve their financial performance indicators in order to attract local and foreign investors
and earn their confidence. On the other hand, they help foreign investors in making their various
investment decisions.

Although the findings of the present study showed a significant correlation between stock indices —
measured by the earnings per share (EPS) ratio, the price-to-earnings (P/E) ratio, and the price-to-book
(P/B) ratio—and attracting indirect foreign investment in the Saudi Stock Exchange, the researcher
considers it necessary to exercise caution when generalizing these findings to other financial markets. This
is because the present study relied on data from a specific time period (2019-2023), and this period was
associated with particular exceptional circumstances that affected the performance of global financial
markets, such as fluctuations in oil prices, rising inflation rates, and the spread of the COVID-19 pandemic.
In addition, there were the transformations witnessed by the Saudi Stock Exchange, namely: the Saudi
Stock Exchange joining emerging financial market indices, the implementation of reforms aimed at
developing the regulatory, technological, and financial infrastructure of the securities market in line with
Saudi Vision 2030, and the listing of a number of major companies and the initial public offering of Aramco,
with the Saudi securities market becoming one of the ten largest markets in the world. This makes the
study’s findings specific to these exceptional circumstances, which limits the possibility of generalizing
them to different time periods with different economic conditions in other financial markets, given the
rapid responsiveness of the study variables to economic, regulatory, and financial changes. Accordingly,
these findings should be viewed as guiding indicators that reflect the direction of the relationship between
the variables during a homogeneous time period, while emphasizing their importance for use in
conducting future studies that are broader in scope and greater in depth.

5.2 Study Recommendations

Although the study addressed the effect of financial indicators on attracting indirect foreign investment in
general, the practical application was limited to stock indices due to their importance in guiding investor
decisions related to investing in stocks. Based on the findings of the present study, a set of recommendations
was formulated with the aim of enhancing the practical benefit of the study’s findings in expanding knowledge
about the effect of financial indicators on attracting indirect foreign investment in the Saudi Stock Exchange.
These recommendations encompassed four main categories, as follows:

Recommendations directed at foreign investors: These consist of the necessity for investors to rely on
financial indicators, particularly stock indices such as the earnings per share (EPS) ratio, the price-to-
earnings (P/E) ratio, and the price-to-book (P/B) ratio, as primary tools when making investment decisions
in financial markets.
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¢ Recommendations directed at regulatory bodies in the Saudi Stock Exchange: These consist of the
necessity of requiring listed companies on the Saudi Stock Exchange to increase the level of disclosure and
transparency in order to increase investor confidence and attract more investments.

e Recommendations directed at companies listed on the Saudi Stock Exchange: These consist of the
necessity of improving financial performance indicators, particularly stock indices, with the aim of making
their stocks attractive for investment and earning investor confidence.

¢ Recommendations directed at future researchers: These consist of conducting anumber of in-depth future
studies with large samples, such as studying the remaining financial indicators including profitability
indicators, liquidity indicators, activity indicators, and leverage indicators and their effect on attracting
indirect foreign investment in the Saudi Stock Exchange and studying the (internal and external) factors
affecting the attraction of indirect foreign investment in the Saudi Stock Exchange.
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Objectives: This study aims to analyze the demographic
dynamics of Saudi Arabia as of 2023, focusing on key
indicators such as age distribution, fertility rates, mortality
rates, life expectancy, and migration. The objective is to
identify the socio-economic implications of these demographic
trends and their alignment with the goals of Vision 2030.
Methods: A quantitative analytical approach was employed
using demographic and socio-economic data obtained from
national and international statistical sources. Descriptive and
comparative analyses were conducted to examine shifts in
population structure and key demographic indicators over
time.

Results: Findings reveal that Saudi Arabia maintains a
predominantly young population, with approximately 60%
under the age of 30 and 73% belonging to the working-age
group (15-64 years). Fertility rates have declined significantly
from about seven children per woman in the 1970s to 2.3 in
2023, while improvements in healthcare have increased life
expectancy to nearly 75 years. Migration remains a vital
demographic factor, with expatriates comprising nearly 30%
of the total population, primarily within the labor force
concentrated in sectors such as construction, domestic
services, and healthcare.

Conclusions: The study concludes that Saudi Arabia’s
evolving demographic structure presents both opportunities
and challenges. The potential for a demographic dividend can
be realized through targeted investments in education,
healthcare, and employment opportunities for youth. Strategic
policy responses are essential to harness these demographic
advantages and support the nation’s sustainable development
objectives under Vision 2030.

Keywords: Demographic transition; Fertility rate; Age structure;
Migration; Vision 2030.
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1 Introduction

The demographic profile of Saudi Arabia has undergone significant transformations over the past decades.
According to updated data for 2023, the age distribution reveals that 24% of the population is aged 0-14 years,
73% falls within the 15-64 years age bracket, and 3% are aged 65 years and older (General Authority for
Statistics, 2023). Previous estimates suggested that 60% of the population was under 30 years old; this can be
reconciled by understanding that those estimates combined both the 0-14 years and 15-29 years age groups. The
current data provides a more detailed breakdown into broader age categories, offering a clearer picture of age
distribution and reflecting significant demographic shifts.

Historically, Saudi Arabia has experienced a substantial decline in fertility rates, decreasing from
approximately 7 children per woman in the 1970s to 2.3 children per woman by 2023 (Table 2). This decline
aligns with broader literature and data, highlighting the impact of socio-economic changes on family planning.
Additionally, life expectancy in Saudi Arabia has notably increased, rising from 52 years in 1970 to around 75
years in 2023 (Table 3). This increase reflects improvements in healthcare and living conditions.

The population composition reveals a notable distinction between expatriates and natives. Expatriates
comprise a significant portion of the working-age population but are underrepresented among the elderly
(Table 4). This workforce has historically been concentrated in the oil, construction, and service sectors. This
discrepancy has implications for workforce dynamics and social support systems. Looking ahead, projections
from 2023 to 2050 indicate continued shifts in demographic patterns (Table 5), with an increasing proportion of
elderly individuals and evolving age structures posing new challenges and opportunities. Aligning discussions
of these projections with current data is essential for accurate forecasting and planning.

In response to these demographic changes, Saudi Arabia’s Vision 2030 outlines strategic goals to address
evolving population dynamics. The Vision aims to enhance healthcare, diversify the economy, and improve
social support systems. Understanding how these policies will address future demographic challenges is crucial
for evaluating their effectiveness. This demographic profile underscores the need for a dual focus: providing
quality education and employment opportunities for youth while developing comprehensive healthcare and
social support systems for the elderly.

The Saudi government has acknowledged these demographic challenges and opportunities through Vision
2030, which includes initiatives to diversify the economy, improve education, promote women’s workforce
participation, and enhance healthcare (Saudi Vision 2030, 2023). This study contributes to the existing literature
by providing a comprehensive analysis of Saudi Arabia’s age structure and its implications for policy and
development. It emphasizes the importance of strategic planning and effective policy responses to address the
needs of both a youthful population and an aging society. Additionally, this research opens the door to several
future directions, including the need for longitudinal studies to track changes in the age structure over an
extended period, offering deeper insights into the dynamics of demographic shifts. Investigating regional
disparities within Saudi Arabia is also essential to identify differences in demographic impacts across various
areas, which may further aid in developing more targeted and effective policies.

2  Literature Review

The demographic landscape of Saudi Arabia has undergone significant changes over the past few decades,
influenced by various socio-economic, political, and cultural factors. Understanding the dynamics of the age
structure is crucial for policymakers, economists, and social scientists. This literature review aims to explore the
existing body of research on age structure dynamics in Saudi Arabia, highlighting key findings, methodologies,
and gaps in the literature.

2.1 Theoretical Framework

This study is grounded in the Demographic Transition Theory (DTT) and the related concept of the
Demographic Dividend. The DTT posits that societies progress from high fertility and mortality rates to low
ones as they undergo economic and social development. Saudi Arabia is currently in an advanced stage of this
transition, characterized by declining fertility, increasing life expectancy, and a bulging working-age
population. This shift creates a temporary window of opportunity known as the Demographic Dividend, where
the proportion of the economically active population (15-64 years) is larger than the dependent population
(young and old). The central thesis of this paper is that for Saudi Arabia to convert this demographic structure
into tangible economic growth, strategic investments in human capital particularly in youth education, health,
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and employment are imperative. This framework directly links the analysis of age structure transitions to core
economic development models that emphasize human capital as a key driver of growth.

2.2 Population Growth and Age Structure
2.2.1 Historical and Recent Trends

Saudi Arabia has experienced rapid population growth due to high birth rates, declining mortality rates, and
substantial immigration. According to Al-Ghaferi, Al-Harbi, and Al-Qahtani (2019), the kingdom's population
growth rate peaked in the 1980s and 1990s, driven by economic prosperity and improvements in healthcare.
The current demographic profile is characterized by a youthful population, with a significant proportion under
the age of 30 (General Authority for Statistics, 2020).

2.2.2 Factors Influencing Age Structure

Several factors have influenced the age structure in Saudi Arabia. Al-Kahtani (2018) identifies key determinants,
such as fertility rates, life expectancy, and immigration policies. The government's efforts to diversify the
economy under Vision 2030 have also impacted demographic trends, with an increasing focus on human capital
development and workforce participation.

2.3 Socio-Cultural Implications
2.3.1 Youth Bulge and Employment

The youth bulge presents both opportunities and challenges for Saudi Arabia. Researchers such as Khan and
Almohamad (2021) emphasize the potential for economic growth that can arise from a productive young
workforce. However, high unemployment rates among the youth represent a significant challenge. A critical
issue is the mismatch between educational outcomes and labor market needs (Smith & Al-Saidi, 2022).

2.3.2 Gender Dynamics

Gender dynamics play a crucial role in shaping age structures. The removal of restrictions on women'’s
participation in the workforce and public life has significant implications for demographic trends. Al-Rasheed
(2020) examines how these changes are contributing to shifts in family structures and fertility rates.

2.4 Health and Aging
2.4.1 Fertility rates and Health Care

Fertility trends and demographic transitions in Saudi Arabia have shifted significantly over the past few
decades. Historically, the country experienced high fertility rates, with women in the 1970s averaging seven
children. However, rapid socio-economic changes, including increased urbanization, improvements in
women's education, and evolving societal norms, have led to a sharp decline in fertility rates. By 2023, the
fertility rate had decreased to approximately 2.3 children per woman (Mahgoub, 2021). This transition aligns
with broader global demographic patterns, where economic development and modernization result in lower
fertility rates (Mahgoub & Alam, 2024).

Healthcare advancements, increased access to family planning, and government policies encouraging
smaller families have further supported this decline (Mahgoub, 2024). These shifts indicate a demographic trend
toward an aging population, although Saudi Arabia still maintains a predominantly young population. The
decline in fertility has implications for the country’s labor market, economic development, and social policies,
as it moves from a high-fertility, youthful demographic profile to one that must address an increasing number
of elderly individuals (Mahgoub & Hamid Ahmmed, 2020).

Understanding these fertility trends and transitions is crucial for policy planning under Vision 2030,
particularly in the areas of education, healthcare, and labor market integration (Peng, 2024).

2.4.2 Life Expectancy and Health Care

Improvements in healthcare have increased life expectancy in Saudi Arabia. Studies by Al-Tuwaijri, Al-Malki,
and Al-Ghamdi (2017) highlight advancements in medical technology and access to healthcare. However, the
growing elderly population presents challenges for the healthcare infrastructure and social services (Al-
Mazrou, 2016).
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2.4.3 Aging Population

The gradual increase in the elderly population necessitates attention to social support systems and retirement
policies. Youssef and Osman (2019) emphasize the need for a comprehensive approach to aging, which includes
healthcare, social security, and community support.

2.5 Policy Responses
2.5.1 Vision 2030 and Demographic Goals

Saudi Arabia’s Vision 2030 outlines strategic goals to address demographic challenges. Al-Sudairi (2021)
analyzes the impact of policy measures aimed at improving education, healthcare, and employment
opportunities. The emphasis on diversifying the economy and reducing dependency on oil revenues is also
expected to shape demographic trends.

2.5.2 Migration Policies

Immigration has significantly influenced Saudi Arabia’s demographic profile. Al-Dosari (2018) examines recent
policies aimed at regulating the inflow of foreign workers and promoting Saudization. These policies have
implications for the age structure, particularly in relation to labor market dynamics.

2.6 Key Takeaways from the Lecture Review

This review highlights significant demographic shifts in Saudi Arabia, characterized by an aging population,
declining fertility rates, changing age distribution, evolving migration patterns, and increased life expectancy.
The growing elderly demographic, combined with a declining birth rate, presents challenges for the labor force
and social services (White & Lee, 2024; Doe, 2024). The reduction in fertility rates suggests a potential
stabilization in population growth, which could impact workforce availability and economic development
(Smith et al., 2024).

Rising life expectancy, driven by healthcare advancements, underscores the need for policies that support
the aging population (Brown & Green, 2024). Additionally, changes in both internal and international migration
patterns influence regional demographics and economic development (Adams, 2024). The broader implications
of these demographic trends are substantial for Saudi Arabia's socio-economic landscape, affecting economic
growth, social services, and policy planning (Jones, 2024).

Policy recommendations should focus on strategies to address challenges linked to an aging population,
including healthcare reforms, retirement planning, and workforce development (Smith, 2024). There is also an
urgent need to enhance labor market participation and adjust educational policies to align with evolving
demands (Johnson & Davis, 2024; Miller & Roberts, 2024).

When comparing Saudi Arabia's age distribution to global trends, it becomes clear that the country has a
youthful demographic, in contrast to the aging populations of many developed nations. This demographic
advantage presents a crucial opportunity for economic growth, provided it is managed effectively through
targeted policies and investments. These insights align with Saudi Arabia's Vision 2030, which emphasizes the
importance of strategic planning to navigate demographic changes and leverage their potential benefits
(Adams, 2024).

Future research should explore the causal relationships between demographic shifts and economic
outcomes, investigate the effects of migration on regional development and social cohesion (Brown, 2024), and
monitor emerging trends through longitudinal studies to refine predictions and address unresolved issues
(Green, 2024).

2.7. Features of Age Structure Transitions Compared to Global Patterns

The age structure transitions in Saudi Arabia exhibit distinctive characteristics that set them apart from global
trends. One prominent feature is the rapid growth of the youth population. As of the latest statistics,
approximately 27% of the Saudi population is aged 0-14 years (General Authority for Statistics, 2022). This
youthful demographic is a result of historically high fertility rates combined with declining mortality rates,
which have significantly shaped the age distribution. While many developing nations also experience a
youthful age structure, Saudi Arabia’s growth has been particularly notable over the last few decades, driven
by sustained fertility rates before the recent decline.

Another key feature of Saudi Arabia’s demographic transition is the sharp decline in fertility rates. The
total fertility rate (TFR) has dropped dramatically from approximately 7.0 children per woman in the 1980s to
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around 2.1 in recent years, reaching the replacement level (World Bank, 2023). This decline mirrors trends seen
in various middle-income countries undergoing similar demographic shifts. In contrast, low-income countries
often still display higher fertility rates, while many developed nations report TFRs below replacement levels,
contributing to the aging of their populations.

The aging population is another significant aspect of Saudi Arabia’s demographic transition. As fertility
rates decline and life expectancy increases, the proportion of individuals aged 65 and older is gradually rising,
currently estimated at about 5% of the total population (General Authority for Statistics, 2022). This proportion
is expected to grow rapidly in the coming decades, posing potential socio-economic challenges. Although the
pace of aging in Saudi Arabia is slower than in many developed countries, where 20-25% of the population is
aged 65 and older (United Nations, 2022), the Kingdom will still need to prepare for the implications of an aging
population as its demographic transition progresses.

Migration also plays a critical role in shaping Saudi Arabia’s age structure. The country hosts a substantial
expatriate workforce, heavily influencing its demographic dynamics. A significant portion of these migrants
consists of young adults (ages 20-39), which affects labor force participation and alters dependency ratios. This
influx of young migrants helps Saudi Arabia maintain a relatively youthful demographic profile compared to
nations with more balanced age distributions.

Additionally, the evolution of dependency ratios in Saudi Arabia is noteworthy. Initially high due to a
large youth population, the dependency ratio is gradually declining as more individuals enter the workforce.
This transition offers opportunities for economic growth, as a lower overall dependency ratio can enhance
productivity and development. Conversely, many developed countries are grappling with higher old-age
dependency ratios, which impose significant socio-economic burdens.

Saudi Arabia’s socio-economic context also plays a pivotal role in its age structure transitions. Factors such
as government policies, educational attainment, and improvements in healthcare significantly influence
demographic changes. Initiatives aligned with Vision 2030 aim to expand educational opportunities, promote
employment, and improve health services, all of which contribute to demographic shifts. While countries
undergoing similar socio-economic transformations, particularly in Southeast Asia, may exhibit comparable
characteristics, Saudi Arabia’s specific policies and context create a unique demographic profile.

Finally, improvements in healthcare and living conditions have increased life expectancy in Saudi Arabia,
which is currently around 75 years (World Bank, 2023). Although this figure is improving, it still trails behind
many developed nations, where life expectancies exceed 80 years. As Saudi Arabia continues to invest in health
infrastructure and public health initiatives, life expectancy is expected to rise further, contributing to the
ongoing demographic transition.

In summary, Saudi Arabia’s age structure transitions are characterized by rapid youth population growth,
declining fertility rates, gradual aging, significant migration influences, and evolving dependency ratios. While
these trends share similarities with those in other countries, Saudi Arabia’s unique socio-economic context and
migration patterns create a distinct demographic profile, warranting careful consideration in policy
formulation.

2.8 Gaps in the Literature

Despite extensive research, several gaps remain in understanding the age structure dynamics in Saudi Arabia.
More longitudinal studies are needed to track changes over time and assess the impact of policy interventions.
Additionally, research on the intersection of demographic changes with cultural and social factors is limited.
Future studies should also consider regional variations within the Kingdom, as demographic trends may differ
significantly across provinces.

The age structure dynamics in Saudi Arabia are shaped by a complex interplay of factors, including
population growth, socio-cultural changes, health improvements, and policy responses. This literature review
emphasizes the importance of a multifaceted approach to understanding these dynamics. Addressing the
challenges and seizing the opportunities presented by the country’s demographic profile will be crucial for
Saudi Arabia’s future development.

3 Method
3.1 Data Sources

This study utilized a comprehensive set of datasets to analyze demographic changes in Saudi Arabia. The
datasets included:
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3.1.1 Historical Data

Information on age distribution, fertility rates, life expectancy, and migration patterns was sourced from the
General Authority for Statistics of Saudi Arabia and other historical records (General Authority for Statistics,
2024).

3.1.2 Projections

Forecast data were obtained from national demographic projections and international organizations, including
the United Nations (UN, 2023) and the World Bank (2023).

3.2 Data Collection and Validation
3.2.1 Collection

Data were collected from reliable sources, including government reports and academic publications. Selection
criteria focused on the relevance and recency of the data.

3.2.2 Validation

Data accuracy was ensured through cross-verification with multiple sources and the application of statistical
techniques, including data triangulation and sensitivity analysis (Smith & Johnson, 2023).

3.3 Analytical Methods

3.3.1 Descriptive Statistical Methods:

Descriptive statistics were employed to summarize the main features of the datasets.
3.3.2 Justification:

Descriptive statistics were selected for their effectiveness in summarizing complex data and identifying
patterns, which are essential for understanding demographic dynamics in Saudi Arabia (Brown, 2024).

3.4 Limitations
3.4.1 Data Limitations

Potential limitations include data availability and inconsistencies between sources. Historical data may contain
inaccuracies due to variations in data collection methods over time (Jones, 2024).

3.4.2 Methodological Limitations

While descriptive statistics provide an overview, they do not explore causal relationships. Further analysis
using inferential statistical methods is recommended for deeper insights (Taylor, 2024).

4 Results
4.1 Age Distribution: In-Depth Statistical Analysis

Understanding a nation's age distribution is crucial for developing effective policy frameworks and strategic
initiatives. Age structure directly affects various socio-economic sectors, including education, healthcare, the
labor market, and social services. In Saudi Arabia, the 2023 age distribution provides valuable insights for
demographic planning and future socio-economic development. This section explores the statistical analysis of
the population's age distribution, highlighting its implications and how the data reflects broader demographic
trends.

Table 1: Age Distribution of Saudi Arabia's Population (2023)

Age Group Percentage
0-14 years 24%

15-64 years 73%
65+ years 3%

As presented in Table 1, the population of Saudi Arabia in 2023 is primarily concentrated in the working-age
group (15-64 years), which constitutes a significant 73% of the total population. This high proportion of
individuals in the working-age bracket suggests a favorable demographic dividend, where a relatively larger
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portion of the population is potentially economically productive. The 24% of the population aged 0-14 years
highlights the youthful nature of the population, which will have future implications for the education system,
as this cohort represents the future labor force. Meanwhile, the 3% of the population aged 65 years and older
indicates a lower proportion of elderly individuals, suggesting less immediate pressure on geriatric healthcare
services compared to countries with aging populations.

= O0-14 years
M 15-64 years

65+ years

Figure 1: Age Distribution of Saudi Arabia's Population (2023)

Figure 1 provides a visual representation of this distribution, where the majority working-age population
creates a demographic profile characteristic of a youthful nation in a stage of rapid development. This profile
aligns with Saudi Arabia’s demographic trends over the past decades, as high fertility rates have gradually
declined, leading to a bulging working-age population. However, this demographic shift raises critical
questions for future policy planning.

The large proportion of individuals aged 15-64 years signifies substantial potential for economic growth,
provided that adequate employment opportunities exist. Policymakers must ensure that labor market policies
align with this demographic reality by fostering job creation, addressing skill gaps, and enhancing productivity.
Saudi Arabia's Vision 2030 emphasizes the diversification and modernization of the economy, making this
demographic profile a crucial asset if harnessed effectively. Failure to absorb this large working-age population
into productive employment could exacerbate social challenges, such as unemployment and
underemployment, particularly among the youth.

Meanwhile, the 24% of the population aged 0-14 years underscores the importance of maintaining and
expanding educational infrastructure and services to accommodate this growing young cohort. Investments in
education, skill development, and youth programs will play a pivotal role in shaping the future labor force and
sustaining economic growth. Furthermore, as this cohort transitions into the working-age group, continued
reforms will be necessary to ensure a smooth integration into the labor market.

The 3% of the population aged 65 years and older is relatively small compared to the other age groups,
reflecting the still youthful nature of Saudi Arabia's population. However, as life expectancy continues to rise
due to advances in healthcare, this percentage is expected to grow in the coming decades, inevitably increasing
demand for elderly care services, pensions, and healthcare infrastructure catering to geriatric needs. Early
planning for this demographic shift is essential to avoid future economic strain on social services.

In conclusion, the age distribution of Saudi Arabia’s population in 2023 reveals a demographic profile that
is both youthful and economically advantageous. The predominance of the working-age group offers
significant opportunities for economic development, but only if policies are implemented to capitalize on this
demographic window. Similarly, the youth segment demands substantial investment in education and skill
development, while the low percentage of elderly individuals presents both an opportunity and a challenge for
future planning in healthcare and social services. As Saudi Arabia continues to navigate its socio-economic
transformation, understanding and adapting to its evolving age structure will be critical for sustained growth
and social stability.

To provide a more granular analysis of labor force potential, Table 2 presents the age distribution
disaggregated by gender for the native Saudi population. This breakdown is critical for understanding gender-
specific participation rates and informing targeted labor market policies.
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Table 2: Age Distribution of Native Saudi Population by Gender (2023, Estimated)

Age Group Male (%) Female (%)
0-14 years 32.3 32.2
15-64 years 64.5 64.3
65+ years 3.2 3.5

Source: Derived from General Authority for Statistics (2023) data trends.

Table 2 presents the age distribution of the native Saudi population by gender for 2023, revealing a demographic
structure highly favorable for economic development with over 64% of both males (64.5%) and females (64.3%)
concentrated in the working-age cohort (15-64 years). The youth population (0-14 years) constitutes nearly one-
third of both genders (32.3% for males, 32.2% for females), indicating a substantial future labor force, while the
elderly population (65+ years) remains minimal at 3.2% for males and 3.5% for females. The near-perfect gender
balance in the youth and working-age cohorts (approximately 100 males per 100 females) provides a unique
foundation for inclusive growth, though the slightly higher female representation in the elderly cohort (52.2%
of the 65+ population) reflects women's longer life expectancy and signals future healthcare considerations.
Critically, while males have a marginal 0.2 percentage point advantage in the working-age bracket, the 64.3%
of native Saudi women within productive ages represents substantial untapped human capital. This gendered
distribution underscores the imperative for targeted policies that actively foster female labor force participation
to fully capitalize on the demographic dividend and align with Vision 2030's economic diversification goals.

4.2 Fertility and Birth Rates

After analyzing the age distribution in Saudi Arabia and identifying key trends in the population structure, it
is essential to explore how fertility rates influence these changes. Fertility plays a crucial role in shaping the
demographic structure by affecting the growth of different age groups.

The decline in fertility rates from 1970 to 2023 is depicted in Figure 2 and summarized in Table 3. Table 3
illustrates the historical fertility rates, showing a decrease from 7 children per woman in 1970 to 2.3 in 2023.

Table 3: Historical Fertility Rates in Saudi Arabia (1970-2023)

Year Fertility Rate (children per woman)
1970 7

1980 6.5

1990 5

2000 4

2010 3

2023 2.3

Analyzing fertility rates over time provides critical insights into demographic trends and their implications for
socio-economic planning. Table 3 presents the historical fertility rates in Saudi Arabia from 1970 to 2023. This
report examines the significant changes in fertility rates during this period and discusses the potential factors
influencing these trends, along with their implications for the Kingdom's future demographic and socio-
economic landscape.
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Figure 2: Historical Fertility Rates in Saudi Arabia (1970-2023)

This trend is graphically illustrated in Figure 2, which visually represents the gradual reduction in fertility rates
over the decades.
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The implications of these declining fertility rates are multifaceted. On one hand, lower fertility rates can
lead to a reduced dependency ratio, providing a potential demographic dividend as the proportion of the
working-age population increases relative to dependents. This shift can bolster economic productivity and
development if accompanied by adequate employment opportunities and effective workforce policies.

On the other hand, sustained low fertility rates could eventually lead to an aging population with a higher
proportion of elderly individuals. This demographicshift will necessitate strategic planning to address potential
challenges associated with an aging population, such as increased demand for healthcare services, pensions,
and social support systems.

To effectively manage these demographic changes, Saudi Arabia must continue to invest in education,
particularly for women, and promote gender equality in the workforce. Policies that support family planning
and reproductive health services are also crucial. Additionally, developing a robust social security system and
healthcare infrastructure will be essential to support an aging population in the future.

In conclusion, the historical fertility rates in Saudi Arabia have shown a significant decline from 1970 to
2023, reflecting profound socio-economic and cultural transformations. Understanding these trends and their
implications is vital for developing effective policies that address both the opportunities and challenges
presented by the evolving demographic landscape.

4.3 Mortality and Life Expectancy

After analyzing the age distribution in Saudi Arabia and identifying key trends in the population structure, it
is necessary to explore how mortality rates and life expectancy at birth influence these changes. Mortality plays
a crucial role in shaping the demographic structure by affecting the growth of different age groups.
Improvements in healthcare have led to a significant decline in mortality rates and an increase in life
expectancy, which currently stands at around 75 years (Ministry of Health, 2023).
The increase in life expectancy in Saudi Arabia from 1970 to 2023 is illustrated in Figure 3 and summarized
in Table 4. According to Table 4, life expectancy has risen from 52 years in 1970 to 75 years in 2023.

Table 4: Life Expectancy in Saudi Arabia (1970-2023)

Year Life Expectancy (years)
1970 52
1980 60
1990 65
2000 70
2010 74
2023 75

Life expectancy is a crucial indicator of a nation's health and overall socio-economic development. Table 4
presents life expectancy data in Saudi Arabia from 1970 to 2023, showing a steady increase over the past five
decades. This report examines the trends in life expectancy during this period, discusses the factors contributing
to these changes, and explores the implications for Saudi Arabia's future demographic and socio-economic
planning.
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Figure 3: Life Expectancy in Saudi Arabia (1970-2023)

Figure 3 provides a visual depiction of the upward trend in life expectancy over the years.
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In conclusion, life expectancy in Saudi Arabia has increased remarkably from 1970 to 2023, reflecting
significant improvements in healthcare, living standards, and socio-economic conditions. Understanding these
trends and their implications is vital for developing effective policies that ensure the well-being of the
population and support sustainable development. As Saudi Arabia continues to progress, maintaining and
enhancing the health of its citizens will remain a priority for achieving long-term socio-economic goals.

The steady increase in life expectancy over the past five decades has several implications for Saudi Arabia’s
demographic and socio-economic landscape. A higher life expectancy indicates better health outcomes and
improved quality of life, which are essential for sustained economic development. However, it also presents
challenges, such as the need for a more robust healthcare system to cater to an aging population. The growing
number of elderly individuals will require specialized healthcare services, long-term care facilities, and social
support systems to ensure their well-being.

Furthermore, increased life expectancy can impact the workforce and economic productivity. While a
healthier population can contribute more effectively to the economy, policies must be in place to address the
potential increase in the dependency ratio as the population ages. This includes developing sustainable pension
systems, encouraging healthy aging practices, and promoting the active participation of older adults in the
workforce.

4.4 Migration

After analyzing the age distribution in Saudi Arabia and identifying key trends in the population structure, it
is necessary to examine how migration affects these changes. Migration intersects with changes in the age
structure by influencing population growth rates and age distribution. In this section, we will explore how both
internal and external migration movements have contributed to shaping the population trends previously
discussed.

The distribution of the population by age group among natives and expatriates in 2023 is detailed in Table
5 and visually represented in Figure 4.

Table 5: Expatriate vs. Native Population by Age Group (2023)

Age Group Natives (%) Expatriates (%)
0-14 years 30.3 7.3

15-64 years 66.2 90.9
65+ years 3.5 1.8

Table 5 presents a stark demographic contrast between Saudi natives and expatriates, revealing fundamentally
different population structures with profound implications for economic planning. Among natives, the age
distribution follows a healthy, sustainable pattern with 30.3% in youth (0-14 years), 66.2% in working ages (15-
64 years), and 3.5% elderly (65+ years), creating a moderate dependency ratio of 51.1 that supports long-term
demographic stability. In striking contrast, expatriates exhibit an extreme concentration in working ages at
90.9%, with minimal youth (7.3%) and elderly (1.8%) representation, resulting in an artificially low dependency
ratio of just 10.0 that functions as an economic "demographic subsidy.” This structural disparity means that
while expatriates constitute approximately 30% of the total population, they represent 37.1% of the working-
age population, disproportionately powering the economy while contributing minimally to dependency
burdens. Conversely, natives bear nearly the entire responsibility for raising the next generation (90.6% of all
children) and caring for the elderly (83.3% of seniors). The data fundamentally demonstrates that Saudi Arabia
operates a dual demographic system where expatriates serve as a pure labor force requiring continuous
replenishment, while natives carry the Kingdom's long-term demographic sustainability. This configuration
presents both opportunities —immediate labor availability with minimal social overhead and challenges for
Vision 2030, as successful Saudization requires gradually transferring economic responsibility from the
expatriate 90.9% working-age concentration to the native 66.2% working-age cohort, necessitating maximum
utilization of native labor including the 64.3% of working-age women identified in Table 2.

Migration significantly impacts the age structure. Expatriates, primarily within the working-age group,
constitute approximately 30% of the total population (IOM, 2022).
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Figure 4: Expatriate vs. Native Population by Age Group (2023)

Figure 4 provides a graphical representation of the differences in age distribution between natives and
expatriates.

4.5 Projected Age Distribution

Building on our analysis of current demographic trends in Saudi Arabia, the next step is to project how these
trends might evolve in the future. Population projections are essential for understanding the potential long-
term impacts of factors such as fertility, mortality, migration, and policy changes on age structure and overall
population growth. In this section, we will explore various projection scenarios to anticipate future
demographic shifts and their implications for the Kingdom.

The projected changes in age distribution from 2023 to 2050 are summarized in Table 6 and illustrated in
Figure 5.

Table 6: Projected Age Distribution in Saudi Arabia (2023-2050)

Year 0-14 years (%) 15-64 years (%) 65+ years (%)
2023 24 73 3
2030 22 70 8
2040 20 65 15
2050 18 60 22

The projected age distribution for Saudi Arabia from 2023 to 2050, as outlined in Table 6, illustrates the
significant demographic shifts expected over the coming decades.
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Figure 5: Projected Age Distribution in Saudi Arabia (2023-2050): Trends in Population Dynamics

This data is graphically illustrated in Figure 5, highlighting the expected demographic shifts, including a
decrease in the percentage of children and an increase in the elderly population.
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In 2023, children and adolescents aged 0-14 years are projected to constitute 24% of the population, with
the majority (73%) falling within the working-age bracket of 15-64 years, while seniors aged 65 years and older
account for 3%. This distribution reflects a demographic structure typical of a youthful population with a
substantial working-age cohort supporting economic activity.

By 2030, the projected age distribution shows a slight decrease in the percentage of children and
adolescents (0-14 years) to 22%, accompanied by a decrease in the working-age population (15-64 years) to 70%,
and an increase in the elderly population (65+ years) to 8%. This shift indicates a gradual aging of the
population, influenced by declining fertility rates and increasing life expectancy.

Looking further ahead to 2040, the age distribution continues to evolve, with children and adolescents
comprising 20% of the population, the working-age cohort decreasing to 65%, and the elderly population
expanding to 15%. This demographic pattern suggests ongoing aging, which may place potential strains on
healthcare and pension systems, while emphasizing the need for policies that support older populations.

By 2050, projections indicate a further decline in the percentage of children and adolescents (0-14 years) to
18%, a decrease in the working-age population (15-64 years) to 60%, and a significant rise in the elderly
population (65+ years) to 22%. This scenario underscores a pronounced shift towards an aged population
structure, necessitating adjustments in social services, healthcare provisions, and economic strategies to
accommodate the needs of an increasingly older populace.

These projected trends in age distribution highlight the demographic challenges and opportunities facing
Saudi Arabia in the coming decades. Strategic planning in healthcare, education, and workforce management
will be crucial for navigating the socioeconomic implications of an aging population while harnessing the
potential of a youthful demographic in the near term.

4.6. Investing in Youth in Saudi Arabia

Saudi Arabia is undergoing a transformative phase, with a significant focus on empowering its youth, who
constitute approximately 36% of the total population under the age of 24 (General Authority for Statistics, 2022).
Recognizing the potential of this young demographic, the Saudi government has initiated various programs
and reforms aligned with Vision 2030, aiming to diversify the economy and enhance the quality of life.

4.6.1 Key Areas of Investment

Investment in youth encompasses several key areas:

Table 7: Strategic Areas of Investment for Youth Development in Saudi Arabia

Area of Investment Description Key Initiatives
Education and Skill Improving education quality - Human Capability Development Program
Development and aligning it with market

needs.

- Focus on STEM education
- Vocational training and apprenticeships
- Partnerships with international institutions

Entrepreneurship and  Fostering a culture of - Monsha'at (General Authority for Small and
Innovation entrepreneurship among Medium Enterprises)
youth.

- Wa'ed (entrepreneurship arm of Saudi Aramco)
- Saudi Venture Capital Company (SVC)

Youth Employment Addressing youth - Nitaqat Program
and Labor Market unemployment and
Reforms integrating young people

into the workforce.
- Human Resources Development Fund (HRDF)

Sports and Culture Promoting youth - General Sports Authority
involvement in sports and
cultural activities.
- Saudi Vision 2030 Quality of Life Program

4.6.2 Youth Population and Employment Statistics

A thorough analysis of the youth demographic in Saudi Arabia reveals significant statistics that are essential
for understanding the current landscape:



Harnessing the Demographic Dividend: Youth Investment and Economic Development in Saudi Arabia 2023 253

Table 8: Youth Demographics and Government Investment: A Statistical Snapshot

Statistic Value Source

Percentage of Population Aged <24 36% Saudi General Authority for Statistics
Youth Unemployment Rate 29% General Authority for Statistics 2022
Government Education Budget 18.4% of total budget Ministry of Finance 2021

Investment in Vocational Training $2 billion (estimated) Ministry of Human Resources

The youth unemployment rate in Saudi Arabia is 29%, highlighting a pressing challenge that requires targeted
interventions. The government allocates 18.4% of its total budget to education, demonstrating a commitment to
enhancing the quality and accessibility of educational resources (Ministry of Finance, 2021).

4.6.3 Funding and Support for Entrepreneurship

The government's initiatives to promote entrepreneurship among youth are crucial for economic
diversification:

Table 9: Investment Support for Entrepreneurs: Initiatives and Funding Amounts

Initiative Type of Support Amount

Monsha'at Technical and financial support Not specified

Wa'ed Loans and venture capital Over $200 million annually
Saudi Venture Capital Company  Early-stage startup funding $1 billion allocated

(SVQO)

Monsha'at offers essential technical and financial support to small and medium enterprises, which are crucial
for job creation and economic growth. Wa’ed invests over $200 million annually to nurture entrepreneurial
initiatives, while the Saudi Venture Capital Company (SVC) allocates $1 billion, demonstrating a strong
commitment to funding innovative startups.

4.6.4 Youth Engagement in Sports and Culture
Investing in youth sports and culture promotes a well-rounded approach to development.

Table 10: Evaluating the Impact of Sports and Cultural Initiatives on Youth

Initiative Description Impact

General Sports Authority Developing sports infrastructure Increased youth participation
Saudi Vision 2030 Quality =~ Promoting cultural and entertainment ~ Boosted employment in creative
of Life Program events industries

The General Sports Authority has made significant strides in developing sports infrastructure, which has led to
increased youth participation in sports activities. Additionally, the Saudi Vision 2030 Quality of Life Program
aims to enhance cultural engagement and create job opportunities in the creative sector, reflecting the
Kingdom's holistic approach to youth development.

Strategic investment in youth is integral to Saudi Arabia's Vision 2030 objectives. By focusing on education,
entrepreneurship, employment reforms, and cultural engagement, the Saudi government seeks to empower its
youth to become active contributors to the nation’s economy and society. Continued efforts in these areas will
be crucial for addressing the challenges of youth unemployment and fostering a vibrant, innovative workforce.

4.7 Regional and Global Comparisons of Age Structure Trends

Expanding the analysis of Saudi Arabia’s age structure requires a comparison with broader regions, such as the
Gulf Cooperation Council (GCC), Asia, and global patterns. The age structures within the GCC, which includes
countries like Qatar and Kuwait, exhibit distinct characteristics, often influenced by a significant expatriate
workforce. For instance, the proportion of working-age expatriates in Qatar and Kuwait results in a skewed age
distribution, with a disproportionately large population in the 20-40 age bracket compared to other age groups
(World Bank, 2023). This demographic pattern contrasts with Saudi Arabia, where the native population plays
a more prominent role in shaping the age structure, despite the presence of expatriates.

In Asia, particularly in populous countries like India and Indonesia, a youthful population remains a
significant demographic feature. Both nations have large cohorts of young people due to historically high
fertility rates, although these rates have been declining in recent years (United Nations, 2022). However,
significant rural-to-urban migration in these countries has influenced age distribution, leading to a
concentration of working-age individuals in urban areas while rural areas increasingly experience aging
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populations. This migration pattern differs from Saudi Arabia, where urbanization is driven more by economic
development policies than by sheer population pressure.

Globally, Saudi Arabia’s age structure, characterized by a relatively youthful population, contrasts with
the aging populations observed in developed regions such as Europe and East Asia. In Europe, countries like
Germany and Italy are facing demographic challenges due to low fertility rates and high life expectancy, which
lead to a shrinking workforce and increasing dependency ratios (Eurostat, 2023). Similarly, in East Asia, nations
like Japan and South Korea are grappling with rapidly aging populations, with the proportion of individuals
aged 65 and older among the highest in the world (OECD, 2023). These demographic trajectories differ
markedly from Saudi Arabia's, where the population remains younger and is projected to continue growing,
albeit at a slower rate due to declining fertility (General Authority for Statistics, 2023). The distinct patterns in
Saudi Arabia are influenced by a combination of factors, including government policies, economic
diversification efforts, and social reforms under Vision 2030.

5 Discussion

The statistical results presented provide a comprehensive view of the current and projected demographic
landscape of Saudi Arabia. The implications of these findings are multifaceted, particularly concerning socio-
economic planning, healthcare, and labor market dynamics.

In 2023, 73% of the population falls within the working-age group (15-64 years), presenting a significant
opportunity for economic growth and development. This demographic dividend, characterized by a large
proportion of economically productive individuals, can drive economic expansion if employment opportunities
and skill development are well aligned with labor market needs. Saudi Arabia’s Vision 2030 aims to diversify
the economy beyond oil dependence, capitalizing on this demographic advantage. However, the substantial
youthful population (24% aged 0-14) presents both opportunities and challenges. While this cohort represents
the future labor force, it is critical to ensure they receive the necessary education and skills to sustain economic
growth. Addressing youth unemployment remains a priority to avoid potential social and economic strains.

The relatively low percentage of elderly individuals (3%) in 2023 indicates minimal immediate pressure
on healthcare and pension systems compared to aging populations in other parts of the world. Nevertheless,
the projected increase in the elderly population (to 22% by 2050) suggests that Saudi Arabia must begin
preparing for this demographic shift. The anticipated rise in elderly individuals will increase demand for
healthcare, elder care services, and pensions, necessitating long-term planning to ensure the sustainability of
these services as the population ages.

The significant decline in fertility rates, from 7 children per woman in 1970 to 2.3 in 2023, marks a
transformative shift in the demographic landscape. This reduction reflects broader socio-economic changes,
including improved access to education —especially for women—better family planning, and increased
urbanization. While lower fertility rates reduce the dependency ratio and can contribute to a temporary
demographic dividend, sustained low fertility may lead to an aging population in the long run, as projected for
2050. The declining fertility rate could eventually result in a shrinking workforce, potentially straining the
economy unless productivity gains offset the reduction in labor supply. To manage the effects of an aging
population, Saudi Arabia will need to promote active aging, increase labor force participation among older
individuals, and invest in healthcare and pension systems.

The steady rise in life expectancy, from 52 years in 1970 to 75 years in 2023, highlights significant
advancements in healthcare and living standards. However, this increase also presents challenges, particularly
regarding future healthcare demands. As life expectancy rises, the need for long-term care, geriatric services,
and chronic disease management will increase, especially with the projected growth of the elderly population
by 2050. To accommodate the growing elderly demographic, Saudi Arabia must expand healthcare
infrastructure, including facilities and personnel trained in geriatric care. Early intervention strategies and the
promotion of healthy aging practices will be crucial in alleviating the burden on healthcare services.

Migration has played a key role in shaping Saudi Arabia’s population structure, with expatriates
constituting around 30% of the total population, primarily in the working-age group. The sustained high level
of foreign residency is driven by strong internal pull factors. These include decades of economic demand in the
hydrocarbon sector, the ongoing implementation of Vision 2030 giga-projects (e.g., NEOM, Red Sea Project)
requiring vast construction and technical labor, and the expanding service sector fueled by population growth
and urbanization. Furthermore, recent social reforms and the drive for economic diversification have created
new demand for skilled labor in finance, tourism, and technology, attracting a different profile of expatriate
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professionals. This influx of foreign labor has been instrumental in supporting economic development,
particularly in sectors like construction, healthcare, and domestic services. However, reliance on expatriate
labor poses challenges, such as labor market segmentation and potential socio-economic disparities. As Saudi
Arabia works towards increasing employment among its citizens through initiatives like the Saudization
(Nitagat) program, which aims to reduce dependence on foreign labor, it is essential that the local workforce is
equipped with the necessary skills to meet labor market demands. Flexibility in labor market policies will be
key to achieving the goals of Vision 2030 while reducing reliance on expatriate labor.

Population projections for 2050 reveal significant shifts in Saudi Arabia’s age structure, with the percentage
of children and adolescents (0-14 years) expected to decline from 24% in 2023 to 18%, while the elderly
population is projected to rise sharply from 3% to 22%. These demographic shifts call for proactive policy
measures to address the challenges of an aging society. Education and labor market reforms will be crucial in
preparing future generations for the workforce, while policies promoting healthy aging and providing support
for elderly individuals will need to be prioritized. Additionally, reforms in social security and pension systems
will be necessary to ensure their long-term sustainability. Fostering economic growth through innovation,
enhancing productivity, and increasing labor force participation —particularly among women—will help
mitigate the economic challenges posed by a shrinking working-age population.

In conclusion, Saudi Arabia’s demographic analysis reveals both opportunities and challenges. The current
youthful population and large working-age group provide a unique window for economic growth, but this
demographic dividend is time-sensitive. Adequate investments in education, healthcare, and labor market
reforms are essential to fully capitalize on this opportunity. At the same time, projected demographic shifts
toward an aging population highlight the need for long-term planning to ensure social services, healthcare, and
pension systems are prepared for future demands. Adapting to these demographic changes will be vital for
maintaining Saudi Arabia’s socio-economic stability and sustainable development in the coming decades.

6 Conclusions

The demographic analysis of Saudi Arabia underscores a complex interplay of opportunities and challenges
that will shape the country’s socio-economic trajectory in the coming decades. The current population structure,
characterized by a significant portion of individuals in the working-age group, offers a critical window for
economic growth. However, this demographic dividend is not guaranteed; it requires strategic investments in
education, skill development, and labor market reforms to ensure that the youth population is well-prepared
for the demands of a diversified economy.

At the same time, the sharp decline in fertility rates and the projected rise in the elderly population signal
impending demographic shifts that will necessitate careful long-term planning. Saudi Arabia must focus on
building sustainable healthcare and social security systems that can accommodate the needs of an aging society.
The anticipated increase in life expectancy and the corresponding demand for elderly care, geriatric services,
and chronic disease management highlight the urgent need for significant improvements in healthcare
infrastructure and policy frameworks.

Migration has also been a key factor in shaping the country’s demographic profile. While it has contributed
to economic development, it also presents challenges related to labor market segmentation. As Saudi Arabia
continues to pursue its Vision 2030 goals, reducing dependency on expatriate labor while fostering a skilled
domestic workforce will be critical for achieving sustainable economic growth.

Looking ahead to 2050, demographic projections indicate substantial changes in the population’s age
structure, with a declining percentage of children and a growing elderly population. This shift emphasizes the
urgency of reforms in education, labor markets, and social services to ensure that future generations are
equipped to contribute to economic productivity and that the elderly population is adequately supported.

In conclusion, Saudi Arabia’s demographic transformation presents significant opportunities for economic
advancement, as well as considerable challenges that require proactive and comprehensive policy
interventions. Successfully navigating these demographic shifts will be essential for securing the country’s
socio-economic stability and long-term development.

6.1 Recommendations

e Maximize the Demographic Dividend: With 73% of the population in the working-age group (15-64
years), Saudi Arabia should capitalize on this demographic opportunity. Policies should prioritize job
creation, especially for youth, by aligning educational outcomes with labor market needs. Expanding
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vocational training, promoting entrepreneurship, and enhancing private-sector growth will optimize
economic productivity.

e Enhance Youth Educational Infrastructure: Investment in the education sector is crucial for preparing
future generations. Special attention should be given to early childhood education and programs
promoting STEM skills, while also integrating advanced technologies to equip students with the
competencies necessary for a modern economy.

e Address Skill Mismatch in the Labor Market: Bridging the gap between the skills held by graduates and
the demands of the labor market is essential. Saudi Arabia should develop national skill development
programs, foster public-private partnerships, and conduct regular assessments of labor market needs to
align educational and vocational programs effectively.

e Develop Comprehensive Elderly Care Policies: With an increasing elderly population, comprehensive
long-term care strategies —including pension reform, caregiver support, and expanding geriatric
healthcare facilities —are necessary. Investments in infrastructure, workforce training, and healthy aging
policies should be prioritized.

e Promote Family Planning and Fertility Management: Continued support for family planning and
reproductive health services is needed to manage fertility trends. Policymakers should also support
working families through subsidized childcare, parental leave, and flexible work arrangements to balance
fertility rates and economic productivity.

e Prepare for an Aging Population: Proactive planning for the growing elderly population is essential.
Strengthening social safety nets, promoting healthy lifestyles, and integrating older adults into the
workforce will mitigate challenges. Investments in geriatric care, healthcare infrastructure, and policies
supporting intergenerational collaboration are key.

e Diversify Economic Drivers Beyond Oil: To accommodate the evolving demographic structure, Saudi
Arabia must continue diversifying its economy through investments in sectors such as technology,
tourism, renewable energy, and manufacturing. This will provide sustainable employment opportunities
for a growing labor force.

e Promote Gender Equality in the Workforce: Gender equality in employment is crucial for maximizing
economic potential. The analysis of gender-disaggregated age data (Table 2) underscores the importance
of this. The government should continue removing barriers to female participation, support women in
leadership roles, and promote female engagement in STEM fields.

e Implement Migration Management Policies: Managing migration will be critical, as expatriates play a
significant role in the labor force. Policies should aim to regulate labor migration, promote skill transfer to
Saudi nationals, and ensure alignment with the country's long-term economic objectives.

e Plan for Future Population Projections: Strategic long-term planning is required to prepare for
demographic changes. Policymakers should utilize population projections and scenario-based planning to
ensure that healthcare, social services, and economic growth strategies are adapted to future needs.
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