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Abstract. This study examines the interaction between artificial intelligence 

(AI), sustainable innovation, and organizational resilience within the context of 

Moroccan enterprises, with a focus on the Souss Massa region. The objective is 

to analyze how these three dimensions interact and strengthen the competitive-

ness and sustainability of organizations. Through an empirical approach, data 

were collected from companies integrating AI into their sustainable innovation 

and resilience strategies. 

The results show that AI plays a key role in optimizing decision-making and 

improving crisis management, thereby contributing to organizational resilience. 

Sustainable innovation, for its part, enables companies to anticipate environ-

mental challenges and adopt more responsible practices. The interaction be-

tween these factors creates an ecosystem conducive to the long-term viability of 

organizations. 

This research contributes to the literature by proposing an integrative conceptu-

al model and highlighting the challenges associated with adopting these practic-

es. However, limitations related to sample size and regional context open the 

door to future research that could be extended to other sectors and conducted 

through longitudinal studies. 

Keywords: Artificial intelligence; Sustainable innovation; Organizational resil-

ience; Technological synergies; Sustainable development. 

1 Introduction 

In a context marked by profound and accelerated transformations, companies are 

facing multiple challenges, particularly environmental, technological, and organiza-

tional. The rise of artificial intelligence (AI), the need for sustainable innovation, and 

the imperative of organizational resilience are now central concerns for economic 

stakeholders. These three interconnected dimensions play a fundamental role in guid-

ing companies toward greater competitiveness and long-term sustainability in the face 

of crises. 

Artificial intelligence is revolutionizing organizational practices by enhancing deci-

sion-making, optimizing resource use, and improving risk management (Anguelov, 

2021; Farzaneh, Boyer, & Pitrone, 2024). In turn, sustainable innovation emerges as a 

driver of responsible growth, integrating environmental and social concerns into cor-
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porate strategies  (Bas, 2017; Sehnem, Queiroz, Pereira, Santos Correia, & Kuzma, 

2021). Organizational resilience enables firms to anticipate, adapt to, and thrive 

amidst disruptions by developing enhanced learning and adaptability capacities  (Be-

noit, Maurel, amp, & l'entreprise, 2024; Tengblad & Oudhuis, 2018). 

However, while these three concepts have been widely studied individually, their 

interaction and mutual influence remain underexplored in the scientific literature. It is 

thus essential to examine how AI can promote both sustainable innovation and organ-

izational resilience, and how these dynamics reinforce each other to ensure the long-

term viability of companies. This study focuses on the Moroccan context, specifically 

the Souss Massa region—a territory undergoing significant transformation where 

digitalization and sustainability challenges are increasingly critical. 

This article seeks to address the following research question: To what extent does the 

integration of artificial intelligence into sustainable innovation strategies contribute to 

strengthening the organizational resilience of companies in Morocco, particularly in 

the Souss Massa region? 

This research aims to explore the synergies between AI, sustainable innovation, and 

organizational resilience, by proposing an inegrative conceptual model to better un-

derstand their interactions and strategic implications for modern companies in Moroc-

co, with a specific focus on the Souss Massa region. 

2 Literature Review 

This literature review explores the key dimensions of the research—artificial intelli-

gence, sustainable innovation, and organizational resilience—by examining their 

respective roles in organizational management. It then highlights their dynamic inter-

connections and the resulting synergies, aiming to propose an integrated conceptual 

model designed to enhance the competitiveness and sustainability of companies. 

2.1 Presentation of the Key Dimensions 

Artificial Intelligence and Organizational Management. AI represents a major 

lever for transforming organizational practices, offering significant opportunities 

across various economic sectors such as finance, healthcare, marketing, and security. 

Its applications include the analysis of big data to identify trends, understand consum-

er behavior, and support strategic decision-making (C. Ollion, 2018; Quéméner, 

2018). Furthermore, AI plays a key role in risk prediction and management by antici-

pating market fluctuations and strengthening companies' resilience to uncertainties. It 

also optimizes organizational processes through automation, thereby improving the 

efficiency of resource management systems, supply chains, and customer relations 

(Anguelov, 2021). In the context of Industry 4.0, the integration of AI with technolo-

gies such as the Industrial Internet of Things (IIoT) and Business Process Manage-

ment (BPM) systems enables companies to meet increasing demands for speed, relia-

bility, and customization (D'Aloia et al., 2018).  
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Sustainable Innovation: A Strategic Imperative. Sustainable innovation is posi-

tioned as a key concept linking innovation, environmental performance, and social 

impact. It is based on the development of products, services, and business models that 

reduce negative environmental impacts while meeting societal needs. Its fundamental 

principles include the integration of economic, social, and environmental dimensions, 

with a dual objective of long-term responsibility and performance (Bas, 2017). In the 

context of the transition to a circular economy, sustainable innovation plays a central 

role by promoting practices such as recycling, reuse, and eco-design. It also supports 

the adoption of innovative business models, such as product leasing or collaborative 

commerce, transforming environmental constraints into opportunities for value crea-

tion (de Jesus, Lammi, Domenech, Vanhuyse, & Mendonça, 2021; Sehnem et al., 

2021). However, this dynamic requires specific organizational capabilities, particular-

ly dynamic, relational, and absorptive capacities, which are essential for the success-

ful implementation of such transformation  (Sehnem et al., 2021). Thus, sustainable 

innovation, as a strategic lever, contributes not only to organizational competitiveness 

but also to a systemic transition towards more responsible value chains and business 

models, thereby reinforcing the role of companies in building a sustainable future.  

Organizational Resilience: A Key Capability in Times of Crisis. Organizational 

resilience is defined as the ability of an organization to anticipate, adapt, and thrive in 

the face of crises and disruptions in an ever-changing environment. It encompasses 

three essential dimensions: anticipating threats and opportunities, adapting to rapid 

and unforeseen changes, and continuous learning from past crises to improve internal 

processes and strengthen organizational culture. These capabilities enable a company 

not only to overcome crises but also to seize the opportunities they present, ensuring 

long-term competitiveness and sustainability (Tengblad & Oudhuis, 2018). Sustaina-

ble innovation plays a key role in this resilience by enabling companies to develop 

responsible products and services and adopt sustainable business models. It becomes 

an important lever for anticipating future crises, particularly those related to climate 

challenges, by providing innovative solutions to environmental, social, and economic 

issues. A resilient organization that invests in sustainable innovations is better pre-

pared to face long-term crises while meeting societal expectations and optimizing 

internal processes (Yeught, 2014). The synergy between resilience and sustainable 

innovation is strengthened by factors such as human resource management, business 

model innovation, and dynamic capabilities, which contribute to the development of 

organizations capable not only of withstanding crises but also of reinventing them-

selves. In this context, organizational climate resilience, involving the adoption of 

sustainability reporting tools and appropriate regulations, becomes a crucial issue for 

companies seeking to operate in an environment increasingly shaped by environmen-

tal challenges (Benoit et al., 2024).  
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2.2 Proposal of a Conceptual Model 

Mutual Influence between the Dimensions 

AI and Sustainable Innovation. AI plays a central role in accelerating sustainable 

innovation by enabling companies to identify opportunities to address environmental 

and social challenges. With its ability to analyze large volumes of data in real time, AI 

helps develop more sustainable products, optimize production processes, and improve 

the management of natural resources. It also transforms knowledge management and 

organizational strategies  (Rhouiri, Meyabe, Daidai, Bensouda, & Marghich, 2024), 

while offering new perspectives for business competitiveness (Hyppolite, 2019). 

However, although AI supports sustainable innovation, it also raises concerns about 

its overall impact, particularly regarding energy efficiency and its contribution to 

environmental challenges (Barakat, Bourekkadi, Khoulji, & Kerkeb, 2021). 

AI and Organizational Resilience. AI enhances organizational resilience by enabling 

companies to anticipate, respond quickly to, and adapt to crises. Through predictive 

analysis of trends and risks, AI helps identify and manage economic, social, or envi-

ronmental disruptions. It optimizes internal processes, automates certain tasks, and 

increases organizational flexibility, thereby facilitating rapid adaptation during crises. 

Moreover, AI transforms knowledge management and stimulates organizational crea-

tivity, fostering innovation and competitive advantage (Boyer, Farzaneh, & Pitrone, 

2024; Rhouiri et al., 2024). 

Sustainable Innovation and Organizational Resilience. Sustainable innovation and 

organizational resilience are closely interconnected and mutually reinforcing in ad-

dressing environmental, social, and economic challenges. By integrating sustainable 

business models, companies enhance their ability to adapt to crises while anticipating 

market changes and societal expectations. Sustainable innovation practices, such as 

strategic human resource management and business model innovation, help create 

strong networks and dynamic capabilities necessary to navigate uncertainty (Vascon-

celos, Cyrino, d´Oliveira, & Prallon, 2015; Yeught, 2014). This synergy is particular-

ly evident in sectors such as energy, where innovation is a key factor in resilience 

during times of crisis (Cheggag & Mokhlis, 2023). This synergy is particularly evi-

dent in sectors such as energy, where innovation is a key factor in resilience during 

times of crisis (Akgün & Keskin, 2014). However, while innovation enhances organi-

zational resilience, it does not guarantee recovery after a crisis on its own. The inte-

gration of sustainable innovation practices and organizational resilience is essential to 

ensure long-term success in complex and uncertain environments (Heinz, Hunke, & 

Breitschopf, 2021; Lv, Tian, Wei, & Xi, 2018). 

Synergies between the Dimensions. The synergies between AI, sustainable innova-

tion, and organizational resilience create an ecosystem in which each dimension rein-

forces the others, amplifying their overall impact. For example, AI, by optimizing 

processes, promotes the development of sustainable products while making compa-
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nies more agile and better equipped to adapt to rapid market changes. This synergy 

strengthens companies’ long-term competitiveness, making them not only more effi-

cient but also more environmentally and socially responsible. Similarly, sustainable 

innovation fosters an environment conducive to the adoption of intelligent technolo-

gies, enabling AI to operate more effectively and in alignment with sustainability 

goals. In turn, this increased sustainability contributes to organizational resilience, as 

it allows companies to more easily adjust to future challenges while ensuring their 

longevity. The interaction between these three dimensions forms a virtuous cycle 

where each element supports and enhances the others, leading to a more resilient, 

innovative, and sustainable enterprise. 

Below is the conceptual model developed from our literature review: 

 
Fig. 1. Conceptual Model of Our Study 

To validate our model, the following hypotheses will be tested: 

• H1: There is a significant bidirectional relationship between Artificial Intelligence 

and Organizational Resilience. 

• H2: There is a significant bidirectional relationship between Organizational Resili-

• H3: There is a significant bidirectional relationship between Artificial Intelligence 

and Sustainable Innovation. 
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3 Research Methodology 

This study is based on a hypothetico-deductive approach, which involves formulating 

theoretical hypotheses about the interactions between artificial intelligence, sustaina-

ble innovation, and organizational resilience, and empirically testing them using data 

collected in the field. 

To test the proposed conceptual model, we adopted a quantitative approach through a 

structured questionnaire administered to a target sample. This questionnaire was de-

signed to measure the three main dimensions and their sub-dimensions as defined in 

the literature review. The questions use a 5-point Likert scale to capture respondents' 

perceptions and behaviors related to AI, sustainable innovation, and organizational 

resilience 

Table 1. Operationalization of Variables. 

Variable Code Items Sources 

Artificial Intel-

ligence 

AI1 AI is used to analyze real-time 

data and guide decision-making. 

(Quéméner, 2018) 

AI2 Our critical processes are auto-

mated through artificial intelli-

gence. 

(Anguelov, 2021) 

AI3 The company uses algorithms to 

predict future customer behaviors. 

(É. Ollion, 2018) 

AI4 We use AI to anticipate risks in 

our supply chain. 

(Heinz et al., 

2021) 

Sustainable 

Innovation 

SI1 We incorporate recycled mate-

rials in the manufacturing of our 

products. 

(Sehnem et al., 

2021) 

SI2 The design of our products min-

imizes waste generation. 

(Vasconcelos et 

al., 2015) 

SI3 Responsible practices are im-

plemented to reduce our carbon 

footprint. 

(Bas, 2017) 

SI4 The innovations we offer meet 

environmental and social expecta-

tions. 

(Yeught, 2014) 

Organizational 

Resilience 

OR1 We adapt quickly to changes 

and unforeseen crises. 

(Tengblad & 

Oudhuis, 2018) 

OR2 Contingency plans are in place 

to effectively manage crisis situa-

tions. 

(Benoit et al., 

2024) 

OR3 Inter-departmental collaboration 

is essential to strengthen our resili-

ence. 

(Vasconcelos et 

al., 2015) 

OR4 Key indicators are monitored to 

assess the effectiveness of our 

resilience strategies. 

(premiercontinuu

m, 2024) 
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The target sample consists of 100 professionals from companies located in the 

Souss Massa region of Morocco, selected for their involvement in processes related to 

artificial intelligence, sustainability, or organizational resilience. This sample selec-

tion is justified by the relevance of the context, where digital transformation and sus-

tainability are gaining increasing importance in organizational strategies. 

The collected data were analyzed using a structural equation modeling approach 

based on the Partial Least Squares method (PLS-SEM), with the SmartPLS software. 

This method was chosen for its ability to: 

• Model complex relationships between multiple latent variables and their indica-

tors. 

• Provide robust results even with small samples (100 observations). 

• Simultaneously assess the reliability, validity, and structural relationships within 

the conceptual model. 

The hypothetico-deductive approach and the use of PLS-SEM are particularly 

well-suited to this study, as they allow for the validation of complex theoretical mod-

els in emerging and dynamic contexts, such as sustainability and technological inno-

vation. The sample of 100 respondents, although modest in size, aligns with methodo-

logical recommendations for the PLS method, thus ensuring the robustness of the 

obtained results. 

4 Presentation of Results 

After detailing our research approach, we will now test our initial research hypotheses 

in this section. 

4.1 Descriptive Analysis of the Sample 

The following table presents the characteristics of our study sample, composed of 100 

respondents from various companies in the Souss Massa region of Morocco. 

Table 2. Descriptive Analysis of the Sample. 

Age Number Percentage 

Under 25 9 9% 

25 – 34 28 28% 

35 – 44 30 30% 

45 – 54 24 24% 

55 and over 9 9% 

Gender Number Percentage 

Man 58 58% 

Woman 42 42% 

Level of education Number Percentage 



 

 

 

Table 3. Evaluation of Convergent Validity. 
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Baccalaureate 2 2% 

Bac+2 (Technical Diploma) 7 7% 

Bac+3 (Bachelor's Degree) 19 19% 

Bac+5 (Master's, MBA) 53 53% 

PhD 19 19% 

Sector of activity Number Percentage 

Industry 12 12% 

Financial Services 20 20% 

Information Technology 14 14% 

Agriculture 13 13% 

Energy and Environment 11 11% 

Commerce 22 22% 

Education 8 8% 

Company size (in number of employ-

ees) 

Number Percentage 

Less than 10 employees 26 26% 

10 - 49 employees 45 45% 

50 - 249 employees 21 21% 

250 or more employees 8 8% 

The sample is composed of 100 respondents, with a majority being mid-career profes-

sionals (35–44 years: 30%, 25–34 years: 28%) and a gender distribution of 58% men 

and 42% women. The education level is high, with 53% holding a Master’s degree 

and 19% holding a PhD, indicating a highly qualified population. 

Respondents come from various sectors, primarily commerce (22%), financial ser-

vices (20%), and information technology (14%), offering a diversity of perspectives. 

Small and medium-sized enterprises (SMEs) dominate the sample, with 71% of re-

spondents working in companies with fewer than 50 employees, while large enter-

prises are underrepresented (8%). 

4.2 Measurement Model Analysis 

Assessment of Convergent Validity. Item reliability was determined through con-

firmatory factor analysis, as shown in the table (Hair, Black, Babin, & Anderson, 

2010). The factor loading of items should be equal to or greater than 0.70 (Chin, 

1998). We used Cronbach’s alpha, AVE (Average Variance Extracted), and compo-

site reliability testing to assess the consistency of the instrument. Experiments were 

conducted using the PLS technique, and 5000 resamples were collected. 

Latent var-

iables 

Items Outer 

loadings 

Cronbach'

s alpha 

Composite 

reliability 

AVE



 

Table 4. Fornell-Larcker Criterion Evaluation. 
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Artificial AI1 0,832 0,878 0,907 0,711 

Intelligence AI2 0,788 

AI3 0,864 

AI4 0,903 

Organiza- OR1 0,676 0,746 0,854 0,662 

tional Resili- OR2 0,810 
ence 

OR3 0,740 

OR4 0,804 

Sustainable SI1 0,338 0,838 0,888 0,726 

Innovation SI2 0,720 

SI3 0,848 

SI4 0,954 

The table shows that most items exceed the 0.7 threshold, except for OR1 and SI1. 

Items with loadings below 0.7 should be removed. The results regarding the reliability 

of the constructs are conclusive. Each variable demonstrates composite reliability 

with Cronbach’s Alpha above 0.70 and AVE (Average Variance Extracted) above 

0.5. 

Assessment of Discriminant Validity. After determining the degree of fit of our 

model, the next step is to assess its degree of fit compared to other models. The re-

sults of the Fornell-Larcker criterion evaluation (Fornell & Larcker, 1981) are pre-

sented in the table below. These results include the square root of the average vari-

ance extracted (AVE) for each construct along the diagonal, as well as the correla-

tions between constructs positioned off-diagonal. 

Fornell-Larcker AI OR SI 

AI 0,843 
  

OR 0,265 0,814 
 

SI 0,084 0,187 0,852 

The table indicates that each construct is distinct, as the square roots of the AVEs are 

greater than the correlations of the constructs with the other latent variables in the 

conceptual model. 

The table below presents the Cross Loading test. According to (Gefen & Straub, 

2005), “discriminant validity is demonstrated when each measurement item has low 

correlations with constructs other than the one it is intended to measure.” Thus, estab-

lishing discriminant validity at the item level means there is a strong correlation be-

tween items of the same construct and a very low correlation between items of differ-

ent constructs (Henseler, Ringle, & Sarstedt, 2015). 

Table 5. Fornell-Larcker Criterion Evaluation. 
Cross loadings AI OR SI 



 

Table 6. Hypothesis Significance Testing. 

 

 

H OR -> SI 0,188 0,195 0,146 0,020 Validated 
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AI1 0,820 0,189 0,060 

AI2 0,765 -0,003 0,117 

AI3 0,872 0,247 0,057 

AI4 0,909 0,270 0,090 

OR2 0,231 0,833 0,155 

OR3 0,196 0,769 0,113 

OR4 0,218 0,837 0,183 

SI2 0,094 0,016 0,742 

SI3 0,050 0,127 0,858 

SI4 0,085 0,224 0,945 

Having been validated, the Cross Loading test clearly shows that, after the elimination 

of unreliable items, the validity of our conceptual model is confirmed. 

4.3 Hypothesis Significance Testing 

The next step is to evaluate the results of the structural model. This involves testing 

the significance of the hypothesized relationships within our conceptual model. 

Orig-

inal 

Sample 

Sam-

ple mean 

Stand

ard de-

viation 

P 

value 

Results Hypothesis 

H H AI -> OR 0,265 0,282 0,141 0,006 Validated

1 1.1 

H OR -> AI 0,266 0,267 0,159 0,094 Not vali-

1.2 dated 

H H SI -> OR 0,166 0,170 0,141 0,024 Validated

2 2.1 

2.2 

H H AI -> SI 0,084 0,103 0,152 0,048 Validated

3 3.1 

H

3.2 

SI -> AI 0,032 0,050 0,152 0,084 Not vali-

dated 

The results of the hypothesis tests (direct effects) H1.2 (OR → AI) and H3.2 (SI → 

AI) are statistically non-significant, with a p-value of 0.094 for H1.2 and 0.084 for 

H3.2. The remaining hypotheses are validated. This indicates that these variables have 

a positive and significant relationship, as the beta coefficients for the eight hypotheses 

are positive and have a p-value lower than 0,05. 

4.4 Evaluation of the Conceptual Model Fit 

In this study, we assessed the quality of our model using two indicators: the coeffi-

cient of determination R² and the adjusted R². 
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Table 7. Evaluation of the Conceptual Model Fit. 
R-square R-square adjusted 

0,647 0,500 

In academic research focused on management sciences, R² values of 0.75, 0.50, or 

0.25 for endogenous latent variables are generally classified as substantial, moderate, 

or weak, respectively (Hair et al., 2010; Jr.J.F., M., Ringle, & Sarstedt, 2016).  

The R² value in our study is 0.647, indicating that the model’s predictive capacity is 

satisfactory. Furthermore, the adjusted R² value is 0.500, which suggests that the 

model’s resilience level is classified as moderate if a new sample is selected from the 

same population. 

5 Discussion of Results 

The results of this study confirm the existence of significant relationships between 

artificial intelligence, sustainable innovation, and organizational resilience in compa-

nies located in the Souss Massa region. 

Firstly, it appears that AI plays a central role in improving organizational resilience 

by enabling better risk anticipation and more effective crisis management. Companies 

that integrate AI into their decision-making processes benefit from greater flexibility 

and increased adaptability in the face of market uncertainties (Anguelov, 2021). These 

findings are consistent with the work of (Heinz et al., 2021), who emphasize the role 

of AI in digital transformation and the optimization of organizational processes. 

Secondly, the analysis highlights that sustainable innovation is a key lever for 

strengthening organizational resilience. Companies that adopt sustainable practices 

are better equipped to meet environmental and societal requirements, which enhances 

their ability to overcome crises and ensure long-term survival (Sehnem et al., 2021). 

This finding aligns with the research of (Vasconcelos et al., 2015), who emphasize the 

impact of sustainable innovation strategies on organizational performance and com-

petitiveness. 

Finally, the synergy between AI and sustainable innovation is a determining factor in 

enhancing organizational resilience. AI enables the optimization of processes related 

to sustainable innovation, particularly by facilitating the analysis of environmental 

data and the identification of sustainable solutions (Rhouiri et al., 2024). This conver-

gence not only promotes better resource management but also facilitates organiza-

tional transformation aligned with sustainable development goals. 

However, certain limitations must be acknowledged. On the one hand, although AI 

contributes to sustainable innovation, its environmental impact remains a topic of 

debate, especially in terms of energy consumption and carbon footprint (Barakat et 

al., 2021). On the other hand, the implementation of AI and sustainable innovation 

requires specific skills and significant initial investment, which may pose a barrier for 

some companies. 
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6 Conclusion 

This study has highlighted the importance of the interactions between artificial intelli-

gence, sustainable innovation, and organizational resilience in the context of Moroc-

can enterprises, particularly those located in the Souss Massa region. The results show 

that AI plays a central role in process optimization, sustainable innovation enhances 

business competitiveness while meeting environmental requirements, and organiza-

tional resilience ensures adaptability in the face of crises. 

The main contributions of this research lie in shedding light on the synergies between 

these three dimensions and in proposing a conceptual model that could serve as a 

foundation for integrated organizational strategies. By demonstrating the beneficial 

effects of AI on both organizational resilience and sustainable innovation, this article 

contributes to the literature on digital transformation and corporate sustainability. 

However, certain limitations must be acknowledged. Firstly, the study focused on a 

specific sample of companies from a single region in Morocco, which limits the gen-

eralizability of the results. Secondly, the analysis is based on data collected at a single 

point in time, without accounting for the dynamic evolution of interactions between 

these dimensions over the long term. 

For future research, it would be useful to extend the study to other regions and sectors 

in order to assess the robustness of the proposed conceptual model. Additionally, a 

longitudinal approach would provide deeper insights into how companies integrate 

these three dimensions over time and how they adjust their strategies in response to 

emerging challenges. 
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