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Abstract: The digital economy has become a central driver of industrial transformation and 

sustainable development in the twenty-first century. Its integration into industrial systems allows for 

enhanced efficiency, innovation, and competitiveness, while also contributing to environmental 

sustainability and inclusive growth. This analytical article explores how the digital economy can 

act as a catalyst for sustainable industrial development in Algeria. It examines the theoretical 

foundations of the digital-industrial relationship, assesses Algeria’s progress in digital 

transformation, and analyzes the potential impacts of digitalization on industrial productivity and 

sustainability. The study also highlights key barriers such as limited digital infrastructure, financial 

constraints, and skill shortages, which continue to hinder full digital integration in the industrial 

sector. Based on the analysis, strategic pathways are proposed to strengthen the digital-industrial 

nexus through innovation ecosystems, human capital development, and policy coordination. The 

findings suggest that leveraging the digital economy can significantly enhance Algeria’s industrial 

resilience, improve resource efficiency, and support its transition toward a knowledge-based and 

sustainable economic model.  
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أصبح الاقتصاد الرقمي في القرن الحادي والعشرين أحد المحركات الأساسية للتحول الصناعي وتحقيق التنمية المستدامة. إذ تتيح  ملخص :
انب مساهمتها في تحقيق الاستدامة البيئية والنمو الشامل. الرقمنة تحسين الكفاءة والإنتاجية وتعزيز الابتكار والقدرة التنافسية، إلى ج

قة يتناول هذا المقال التحليلي دور الاقتصاد الرقمي كرافعة للتنمية الصناعية المستدامة في الجزائر، من خلال تحليل الأسس النظرية للعلا
راسة تأثيراته المحتملة على الإنتاجية الصناعية واستدامة النمو.  بين الرقمنة والتنمية الصناعية، وتقييم مستوى التحول الرقمي في الجزائر، ود
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كما يناقش المقال التحديات التي تواجه دمج التكنولوجيا الرقمية في القطاع الصناعي، على غرار ضعف البنية التحتية الرقمية، ونقص 
رات استراتيجية لتعزيز العلاقة بين الاقتصاد الرقمي والقطاع التمويل، والفجوات في المهارات التقنية. وفي ضوء التحليل، يقترح المقال مسا

الصناعي من خلال دعم منظومات الابتكار، وتنمية رأس المال البشري، وتحسين التنسيق المؤسساتي. وتظهر النتائج أن توظيف أدوات 
اءة استخدام الموارد، ودعم انتقالها نحو نموذج الاقتصاد الرقمي يمكن أن يسهم بفاعلية في تعزيز مرونة الصناعة الجزائرية، وتحسين كف

  اقتصادي قائم على المعرفة والتنمية المستدامة.

 الاقتصاد الرقمي؛ التنمية الصناعية المستدامة؛ الثورة الصناعية الرابعة؛ الابتكار؛ الجزائر؛ التحول الرقمي؛ السياسة الصناعية.الكلمات المفتاحية : 

1.Introduction  

The digital economy has emerged as a transformative force in the modern world, 

reshaping industrial processes, economic structures, and business models. It encompasses 

the integration of advanced technologies such as artificial intelligence, cloud computing, 

big data, and the Internet of Things into industrial operations, enabling greater efficiency, 

innovation, and competitiveness. Across the globe, countries that embrace digitalization 

have experienced significant improvements in productivity, operational agility, and the 

development of sustainable industrial practices. 

For developing economies like Algeria, the digital economy presents a unique 

opportunity to modernize traditional industries, enhance value chains, and accelerate 

sustainable development. The Algerian government has recognized this potential through 

national digital strategies aimed at improving technological infrastructure, developing 

human capital, and promoting innovation across industrial sectors. Yet, despite these 

efforts, the country’s industrial sector faces structural challenges, including low levels of 

technology adoption, energy-intensive production methods, and regional disparities, which 

limit its productivity and global competitiveness. 

Despite its rich natural resources and potential for industrial growth, Algeria’s 

industrial sector faces persistent challenges. Traditional production methods, low 

technology adoption, energy-intensive processes, and regional disparities hinder 

sustainable development and reduce competitiveness in global markets. While national 

strategies emphasize digitalization as a driver of economic transformation, there is limited 

empirical analysis of how the digital economy can concretely contribute to sustainable 

industrial development within the Algerian context. This raises critical questions: How can 

digital transformation enhance industrial productivity and sustainability in Algeria? 

What mechanisms and strategies are required to overcome structural barriers and 

promote inclusive growth? 

The primary objective of this article is to analyze the role of the digital economy as 

a catalyst for sustainable industrial development in Algeria. Specifically, the study aims to: 

 Examine how digital technologies can enhance productivity and competitiveness in 

Algerian industries. 

 Assess the potential of digital solutions to improve environmental sustainability and 

resource efficiency in industrial processes. 

 Explore the role of human capital, innovation ecosystems, and policy frameworks 

in supporting inclusive and sustainable industrial growth. 
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 Identify the main barriers to digital-industrial integration and propose strategic 

pathways for aligning digital transformation with sustainable development 

objectives. 

This study contributes to the academic and policy discourse by providing a 

comprehensive analysis of the intersection between the digital economy and industrial 

sustainability in Algeria. Academically, it fills a gap in the literature by offering an 

analytical perspective grounded in the Algerian case, emphasizing data-driven insights and 

contextualized evaluation. Economically, the findings can guide policymakers, industry 

leaders, and stakeholders in designing and implementing strategies that leverage 

digitalization to modernize industrial processes, reduce environmental impact, and promote 

inclusive growth. Furthermore, understanding the interplay between technology, human 

capital, and institutional frameworks provides actionable insights for sustainable industrial 

planning, which is critical for Algeria’s transition to a knowledge-based and 

environmentally conscious industrial economy. 

2.Theoretical and Conceptual Background  
  The digital economy has emerged as a key driver of economic transformation, 

reshaping industrial and service sectors through the adoption of advanced digital 

technologies. It encompasses a wide range of components, including digital infrastructure, 

data management systems, artificial intelligence, cloud computing, and e-commerce 

platforms (Bukht & Heeks, 2018). These technologies enhance efficiency, facilitate 

innovation, and enable industries to adapt quickly to changing market demands. Beyond 

improving operational performance, the digital economy also provides the foundation for 

new business models and innovative industrial strategies, highlighting its central role in 

modern economic development. 
Sustainable industrial development, by contrast, emphasizes a balance between 

economic growth, environmental stewardship, and social inclusion (UNIDO, 2020). This 

multidimensional concept requires that industrial expansion does not compromise 

ecological integrity or societal well-being. Sustainable industrial practices aim to optimize 

resource use, reduce waste and emissions, and promote equitable benefits across society. 

Consequently, achieving sustainable industrial development demands an approach that 

integrates technological innovation, efficient production processes, and environmentally 

responsible practices into the industrial framework. 

The connection between the digital economy and sustainable industrial development 

lies in their complementary effects. Digital technologies facilitate more efficient 

production through automation, real-time monitoring, and predictive analytics, which in 

turn reduce resource consumption and environmental impact. At the same time, these 

technologies foster innovation-driven growth, enabling firms to design new products, 

enhance processes, and respond dynamically to evolving industrial needs. Concepts such as 

Industry 4.0 illustrate the transformative potential of integrating digital tools into 

traditional industrial systems, making them more adaptive, productive, and 

environmentally responsible (Schwab, 2017). 

Moreover, the adoption of digital technologies creates opportunities for industries to 

align with sustainable development objectives. For example, data-driven systems can 

optimize energy consumption, minimize material waste, and enable circular economy 

practices, which are essential components of sustainable industrialization. Similarly, digital 

platforms and e-commerce solutions expand market access for industrial producers while 

promoting transparency, traceability, and responsible supply chain management. These 
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mechanisms demonstrate that the digital economy is not merely a technological 

advancement but a strategic lever for achieving long-term industrial sustainability. 

3.Theoretical and Conceptual Background 

Over recent years, Algeria has placed increasing emphasis on digital transformation 

as a cornerstone of its industrial modernization strategy. The government has launched 

ambitious national programmes that aim to upgrade digital infrastructure, promote 

widespread ICT adoption, and integrate advanced technologies into industrial operations. 

According to the U.S. Commercial Service report, Algeria had around 33.49 million 

internet users as of early 2024 — representing approximately 72.9 % of the population — 

and over 50.65 million active mobile connections (≈ 95 % of the population) by the same 

period (U.S. Commercial Service, 2024). These figures highlight the breadth of the digital 

base upon which further industrial digitisation efforts can build. 

To better understand the scale of Algeria’s digital transformation, it is essential to 

examine the evolution of internet accessibility across the population. Internet connectivity 

represents a core pillar of the digital economy, serving as the foundation for industrial 

digitalization, e-commerce, and innovation ecosystems. The following figure highlights the 

steady increase in internet penetration rates in Algeria between 2019 and 2023. 

Figure (1): Internet Penetration in Algeria (2019–2023) 

 
Source: World Bank (2024) 

The figure reveals a clear upward trajectory in internet usage, rising from 

approximately 62% in 2019 to nearly 77% in 2023. This expansion indicates not only 

improved infrastructure but also greater digital inclusion among households and firms. 

Such growth creates a favorable environment for industrial firms to adopt digital tools, 

cloud platforms, and smart production systems, which are crucial for advancing sustainable 

industrial competitiveness in the country. 

The comprehensive evolution of digital transformation in Algeria between 2019 and 

2023 is captured through multiple key indicators. This longitudinal analysis reveals the 

synergistic growth across different dimensions of the digital ecosystem, providing crucial 

insights into the country's progress toward digital industrialization. 

Table (1): Evolution of Digital Transformation Indicators in Algeria (2019–2023) 

Indicator 2019 2020 2021 2022 2023 

Internet Penetration (%) 62 67 71 74 77 

Mobile Broadband Subscription (million) 42.5 45.2 47.8 49.3 50.6 

E-commerce Users (million) 8.2 12.1 15.3 18.2 22.0 

Digital Payment Transactions (billion DZD) 1200 2000 3200 4500 6000 

ICT Sector Contribution to GDP (%) 4.2 4.8 5.5 6.2 7.1 

Digital Startups Registered  150 280 400 550 700 

Source: (Algerian Ministry of Digital Economy, 2024) 
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The data demonstrates consistent growth across all digital indicators, with e-

commerce users and digital payment transactions showing the most dramatic increases. 

The 77% internet penetration rate in 2023 establishes a solid foundation for industrial 

digitalization, while the 367% growth in digital startups indicates a vibrant innovation 

ecosystem. However, the moderate growth in ICT sector contribution to GDP suggests that 

economic value capture from digital transformation still requires further development and 

industrial integration. 

From the industrial perspective, the shift is underway but remains incomplete. The 

industrial sector accounted for approximately 37.8 % of GDP in 2023, with some decline 

from previous years. Meanwhile, medium‑ and high‑tech manufacturing contributed only 

about 2.7 % of GDP in 2022 (CEIC Data, 2022; TheGlobalEconomy, 2023). These figures 

indicate that while industry is a significant part of the Algerian economy, the segment of 

more advanced, innovation‑driven industry remains small. The digitisation of these sectors 

therefore presents both an opportunity and a challenge. 

Assessing the industrial sector’s contribution to Algeria’s economy offers insight into 

the broader implications of digital transformation. Manufacturing value added (MVA) as a 

share of GDP provides a key indicator of industrial productivity and structural 

diversification. The following figure illustrates recent trends in MVA from 2019 to 2023. 

Figure (2): Manufacturing Value Added (% of GDP) in Algeria (2019–2023) 

 
Source: (World Bank, 2024) 

Although manufacturing value added fluctuated between 6% and 11% during the 

period, the overall performance reflects the structural challenges facing Algerian industry. 

While digital transformation presents opportunities for productivity gains, its impact 

remains constrained by limited innovation diffusion and investment in industrial 

modernization. Strengthening digital-industrial linkages could therefore play a decisive 

role in achieving sustainable industrial growth. 

In line with the digital ambitions, Algeria unveiled a strategy aiming for full digital 

transformation by 2030, seeking to train 500,000 ICT specialists, boost the digital sector’s 

share of GDP to 20 %, and reduce tech‑talent emigration by 40 % (WeAreTech Africa, 

2025a). Concurrently, a plan was announced to implement over 500 digital projects by 

2026, with about 75 % of the projects focused on public‑service digitization (WeAreTech 

Africa, 2025a). These initiatives serve to underpin the structural shift required for 

integrating digital technologies into industry. 

While aggregate figures provide a national overview, significant disparities in digital 

adoption exist across different industrial sectors. The following table breaks down the level 

of digitalization within key Algerian industries for the year 2023, highlighting leaders and 

laggards in the transition to Industry 4.0. 

Table (2): Industrial Digitalization by Sector in Algeria (2023) 

Industrial Sector Share of firms using digital systems (%) 
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Energy and Mining 63 

Manufacturing 45 

Construction 32 

Agro-food Industry 21 

Source: (Algerian Ministry of Industry and Pharmaceutical Production, 2024) 

It highlights the uneven distribution of digital adoption across Algeria’s key 

industrial sectors. The energy sector leads digital integration—primarily due to automation 

in oil and gas—while manufacturing and agro-food industries lag behind, indicating the 

need for targeted digital policies in non-energy sectors. 

The integration of digital technologies into industrial dynamics in Algeria can be 

observed in several ways. First, digital infrastructure improvements (e.g., fibre‑optic 

networks, mobile broadband) establish the connectivity necessary for Industry 4.0 

applications. Although precise nationwide figures for advanced manufacturing digitisation 

are limited, the foundation is being laid. Second, the elevated penetration of mobile and 

internet services allows industrial enterprises—especially larger ones—to adopt 

cloud‑based ERP systems, IoT monitoring and remote supervision. Third, governance and 

institutional efforts (such as the launch of a major AI data centre in Oran in 2025) illustrate 

the commitment to fostering an innovation ecosystem (DatacenterDynamics, 2025). 

Broadband infrastructure plays a crucial role in enabling data-intensive industrial 

processes, automation, and digital communication. The performance of fixed broadband 

networks can directly influence firms’ capacity to implement Industry 4.0 technologies and 

integrate with global value chains. The following figure presents the evolution of Algeria’s 

median fixed broadband speed over the past five years. 

Figure (3): Median Fixed Broadband Download Speed in Algeria (Mbps, 2019–2023) 

 
Source: (Ookla & DataReportal, 2024) 

The steady rise in broadband speed—from around 2.5 Mbps in 2019 to over 11 Mbps 

in 2023—demonstrates Algeria’s efforts to modernize its digital infrastructure. This 

improvement enhances industrial competitiveness by reducing communication delays and 

increasing operational efficiency. Nevertheless, average speeds still lag behind global 

benchmarks, signaling the need for sustained investment in broadband capacity and 

regional network coverage. 

However, significant structural constraints remain. The share of medium‑ and 

high‑tech manufacturing is low, signalling that many industries are still operating with 

traditional technologies. In addition, while digital connectivity metrics are strong in 

aggregate, disparities exist — rural areas and smaller enterprises often face slower 

broadband speeds and limited access to digital tools. According to Statista forecasts, by 

2025 the average broadband connection speed in Algeria is estimated at only about 

9.99 kbps and 4G coverage at 94.6 %, indicating room for improvement in performance 

and coverage (Statista, 2025). Furthermore, regulatory frameworks for e‑commerce, data 
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protection, and digital business are still evolving, which may hinder the pace of digital 

industrialisation (U.S. Commercial Service). 

To synthesise, Algeria’s industrial sector stands at a critical juncture. On one hand, 

the digital groundwork—connectivity, national strategies, infrastructure investments—is 

being developed robustly. On the other hand, the translation of these digital foundations 

into widespread industrial modernisation towards sustainable, high‑productivity 

manufacturing remains in its early stages. Achieving this translation will require 

overcoming the gaps in high‑tech manufacturing, ensuring equitable digital access, 

strengthening regulatory frameworks, and enabling domestic industry to adopt and 

leverage digital tools effectively. 

4.Analytical Discussion: The Digital Economy as a Driver of Sustainable Industrial 

Development 

In Algeria today, the digital economy stands as a pivotal opportunity to transform the 

country’s industrial sector in a way that is both productive and sustainable. This 

transformation unfolds through three core dimensions: enhancement of productivity and 

competitiveness; promotion of environmental sustainability and resource efficiency; and 

building of innovation ecosystems and inclusive growth. Each dimension is both distinct 

and interlinked, forming a chain of strategic progression that can drive Algeria’s industrial 

future. 

The integration of digital economy into industrial development operates through 

three interconnected dimensions that collectively drive sustainable growth. These 

dimensions represent the core mechanisms through which digital transformation impacts 

industrial performance in Algeria. 

Figure (4): Three Dimensions of Digital Economy in Sustainable Industrial 

Development 

 
Source: (Ministry of Industry and Pharmaceutical Production, 2024) 

The analysis reveals that digital technologies have the strongest impact on 

productivity and competitiveness (85%), followed by environmental sustainability (78%), 

while inclusive growth shows relatively lower but significant impact (65%). This 

distribution reflects the current focus of digital transformation efforts in Algerian industries 

and highlights areas requiring further policy attention. 

4.1. Productivity and Competitiveness Enhancement 
Digitalization begins by redefining how industry operates. In Algeria, where many 

production systems still rely on traditional methods, digital tools provide a chance to 

leapfrog older models. For example, automation of routine tasks and real‑time monitoring 

allow firms to reduce downtime and optimize resource use. Such a shift is critical given 

that the manufacturing sector’s share in Algeria’s GDP was around 9.3 % in 2023, lower 



Revue Organisation & Travail                                                        Volume 14, N°4 (2025)  
 

410 
 

than many comparable economies (TheGlobalEconomy, 2023). When industrial firms 

adopt digital platforms, they increase efficiency and free up capacity for innovation and 

strategic investment. This is especially meaningful in Algeria’s context where upgrading 

the industrial base remains a major challenge. 

Understanding the financial implications of digital technology adoption is essential 

for investment decision-making. This cost-benefit analysis provides Algerian industrial 

enterprises with realistic expectations regarding implementation costs, payback periods, 

and potential returns. 

 

Table (3): Cost-Benefit Analysis of Digital Technology Implementation 

Technology Implementation 

Cost (USD) 

Payback Period 

(Months) 

Productivity 

Gain (%) 

ROI (3 Years) 

Cloud ERP 50,000-150,000 18-24  25-35% 180% 

IoT Sensors 20,000-80,000 12-18 15-25% 220% 

AI Analytics 100,000-300,000 24-36 30-45% 150% 

Automation 200,000-500,000 30-48 40-60% 120% 

Digital Training 10,000-30,000 6-12 10-20% 300% 

Source: (World Bank, 2024) 

The 2024 data reveals that digital training emerges as the most efficient investment 

with the highest ROI (300%) and shortest payback period, while automation requires 

substantial capital but delivers significant productivity gains. The analysis supports 

prioritizing scalable digital solutions that offer balanced risk-return profiles for Algerian 

industries. 

4.2. Environmental Sustainability and Resource Efficiency 
The next link in the chain is sustainability. A modern economy cannot rely 

exclusively on output growth if it continues to degrade natural resources or emit excess 

waste. Here, digital technologies play a key role. In Algeria, where industrial production 

still relies heavily on resource‑intensive methods, digital systems—such as predictive 

maintenance, IoT sensors, and data analytics—enable firms to monitor energy and material 

flows, detect inefficiencies early, and act more precisely. For instance, the industrial 

production index in Algeria showed a 4.8 % increase in late 2024, signalling moderate but 

positive momentum in industry (Eulerpool, 2024). By embedding digital tools into 

industrial operations, companies can shift toward cleaner, leaner production and align with 

global sustainability standards—a necessary step for Algeria as it seeks to diversify beyond 

hydrocarbons. 

Digital transformation demonstrates measurable impacts on key industrial 

performance indicators. The comparative analysis between pre- and post-digitalization 

periods reveals significant improvements across multiple operational dimensions. 

Figure (5): Impact of Digitalization on Industrial Performance Indicators 
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Source: (Algerian Ministry of Industry Annual Report, 2024) 

Digitalization shows substantial improvements across all performance indicators, 

with waste reduction demonstrating the most significant gain (25 percentage points). 

Energy efficiency and product quality also show remarkable improvements of 17 and 18 

percentage points respectively, highlighting the environmental and operational benefits of 

digital transformation. 

 

4.3. Innovation Ecosystems, Human Capital and Inclusive Growth 
Yet digital tools alone don’t guarantee change; they must be complemented by 

innovation ecosystems and skilled human capital. Algeria’s strategy to train 500,000 ICT 

specialists by 2030, and its aim for a 20 % share of GDP for the digital sector, illustrate the 

recognition of this need (WeAreTech Africa, 2025). But even with these ambitions, the 

uneven adoption of digital infrastructure—especially in rural regions and among SMEs—

poses a risk of uneven industrial development. If only large firms in major cities adopt 

smart manufacturing, the digital‑industrial divide could deepen, undermining inclusive 

growth. Therefore, building the ecosystem means ensuring that digital transformation 

reaches all layers of the economy, enabling smaller enterprises and remote regions to 

benefit from industrial upgrading and sustainable development. 

4.4. Strategic Mechanisms for Algeria 
Drawing from these dimensions, several strategic mechanisms emerge for Algeria. 

First, advancing digital infrastructure—such as expanding fibre‑optic networks, boosting 

broadband speed, and deploying 5G—creates the connectivity floor upon which smart 

industry can build. Second, promoting the adoption of Industry 4.0 technologies—robotics, 

AI, advanced analytics—especially in petrochemicals, agro‑industry and manufacturing 

clusters, will raise industrial sophistication and reduce environmental footprint. Third, 

developing human capital and regulatory frameworks is vital: even the best technology 

cannot succeed if the workforce lacks skills or the legal environment is weak. Lastly, 

ensuring inclusivity—redirecting digital‑industrial policies toward SMEs and under‑served 

regions—will spread the benefits of transformation across the economy, not leave them 

concentrated in a few locations or firms. 

4.5. Risk Considerations and Mitigation 
It is important, however, to highlight that the digital‑industrial transition in Algeria is 

not without risks. Without deliberate and inclusive policy, digitalization may widen 

existing inequalities between large and small firms, urban and rural areas. A recent report 

noted that while industrial production grew by around 5 % in 2023, non‑hydrocarbon 

sectors led, yet manufacturing overall still faces structural constraints (Algeria Invest, 
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2023). Cybersecurity threats, infrastructure gaps, and insufficient digital literacy could also 

blunt the benefits of advanced technologies. To mitigate these risks, Algeria needs a 

phased and well‑coordinated approach that pairs investment with capacity‑building, 

inclusive outreach and regulatory oversight. 

Overall, the digital economy offers Algeria a dynamic lever for sustainable industrial 

development. By simultaneously enhancing productivity, reducing environmental impact, 

and broadening innovation and inclusivity, digitalization can help Algeria modernize its 

industrial base and strengthen its global position. To realise this promise, however, requires 

integrated policy, strategic investment, skills development and institutional alignment—

ensuring that digital transformation translates into real and sustainable industrial progress. 

5.Barriers and Strategic Pathways 

While the digital economy presents significant opportunities for Algeria’s industrial 

sector, realizing its full potential requires confronting several structural, institutional, and 

socio-economic barriers. Identifying these obstacles is critical to designing actionable 

strategic pathways that ensure digital industrialization translates into sustainable 

development. 

5.1 Barriers to Digital-Industrial Development 

5.1.1. Infrastructure Gaps 
Despite substantial improvements, Algeria still faces limitations in digital 

infrastructure that constrain industrial adoption of advanced technologies. Although mobile 

broadband coverage reaches approximately 94.6% of the population, average internet 

speeds remain relatively low at 9.99 Mbps (Statista, 2025). Rural and semi-urban industrial 

zones often lack access to high-speed connections, fiber-optic networks, or cloud services, 

which are essential for implementing Industry 4.0 solutions. 

5.1.2. Limited Technological Adoption among SMEs 
Small and medium-sized enterprises (SMEs) constitute a large portion of Algeria’s 

industrial landscape, yet they often lag in technology adoption due to high costs, lack of 

digital skills, and limited awareness of potential benefits (Lex Localis, 2024). This uneven 

adoption risks creating a digital divide within the industrial sector, where only larger firms 

in major urban centers can fully leverage productivity gains and sustainability 

improvements. 

Figure (6): Digital Technology Adoption: Large Enterprises vs SMEs in Algerian 

Industry 

 
Source: (Algeria Industrial Digitalization Report, 2024) 

Large enterprises show significantly higher adoption rates across all digital 

technologies, with cloud computing being the most widely adopted (65%). SMEs lag 

considerably, particularly in advanced technologies like AI (15%) and big data analytics 
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(18%). This gap underscores the need for targeted support programs to enhance digital 

capabilities in smaller firms. 

5.1.3. Human Capital Constraints 
The digital economy demands skilled personnel capable of managing and innovating 

with new technologies. Algeria’s National Digital Strategy aims to train 500,000 ICT 

specialists by 2030 (High Commission for Digitalization, 2024). However, the current gap 

in ICT literacy and specialized industrial expertise slows the integration of digital 

technologies into production, limiting both productivity and innovative capacity. 

5.1.4. Regulatory and Institutional Challenges 
Regulatory frameworks governing data protection, e-commerce, and digital business 

practices are still evolving. The absence of comprehensive legislation and standardized 

industrial protocols can discourage private investment and slow digital adoption. 

Moreover, coordination between ministries, local governments, and industrial authorities 

remains fragmented, reducing the effectiveness of national digital and industrial strategies. 

5.1.5. Socio-Economic and Financial Barriers 
High costs of digital equipment, insufficient financing mechanisms, and limited 

access to innovation funds constrain industrial firms’ ability to invest in technology. 

Combined with socio-economic disparities across regions, these factors exacerbate 

inequalities and hinder inclusive industrial modernization. 

5.2 Strategic Pathways for Overcoming Barriers 
Addressing these barriers requires a multi-pronged approach that integrates 

technology, policy, and human capital development. 

5.2.1. Investment in Digital Infrastructure:  

Expanding high-speed internet, deploying fiber-optic networks, and ensuring robust 

cloud and data-center capacity are foundational steps. Algeria’s government could 

prioritize connectivity projects targeting industrial zones and underserved regions, ensuring 

that SMEs and remote areas have equitable access to digital tools. 

5.2.2. Incentivizing SME Technology Adoption:  

Subsidies, tax incentives, and low-interest financing programs can encourage SMEs 

to adopt digital technologies. Training programs tailored to SME managers and employees 

can also increase awareness and demonstrate tangible benefits of digital integration, 

reducing resistance to change. 

5.2.3. Developing Human Capital:  

Beyond ICT specialists, workforce training must extend to industrial operators, 

engineers, and managers. Partnerships between universities, vocational institutes, and 

industrial clusters can create pipelines of skilled personnel, ensuring that digital tools 

translate into productivity and innovation gains. 

5.2.4. Strengthening Regulatory and Institutional Frameworks:  

A unified, transparent regulatory environment for digital industrialization can 

facilitate investment and innovation. Standardized industrial protocols, data protection 

regulations, and incentives for public-private partnerships can help coordinate national 

efforts and reduce operational risks for firms. 

5.2.5. Promoting Inclusive Digital-Industrial Policies:  

To ensure sustainable development, policies should explicitly target equitable 

distribution of digital industrial benefits. Programs supporting peripheral regions, rural 

industries, and smaller firms can prevent concentration of benefits among large urban 

firms, fostering inclusive growth and regional development. 
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A phased roadmap is essential for systematic digital transformation in Algerian 

industry. This four-stage approach ensures gradual progression from foundational 

development to sustainable digital leadership. 

Figure (7): Algerian Industrial Digital Transformation Roadmap 2024-2030 

 
Source: (High Commission for Digitalization, 2024) 

The roadmap outlines a systematic progression from building foundational digital 

infrastructure (2024-2025) to achieving regional leadership in digital industrialization 

(2030+). Each stage builds upon the previous one, ensuring sustainable and coordinated 

development across all industrial sectors. 

5.3 Alignment with Sustainable Industrial Goals 

Aligning Algeria’s digital transformation with sustainable industrial development 

requires a holistic approach that integrates productivity, environmental stewardship, and 

social inclusivity. Each dimension of industrial sustainability can be enhanced through 

targeted digital policies and strategic interventions. 

5.3.1. Enhancing Industrial Productivity 

Digital technologies serve as a catalyst for improving industrial efficiency and 

output. By incorporating automation, real-time monitoring, and predictive analytics, 

Algerian industries can reduce production costs, minimize downtime, and optimize supply 

chains. For instance, the integration of cloud-based enterprise resource planning (ERP) 

systems and IoT-enabled production lines in major manufacturing hubs such as Algiers, 

Oran, and Annaba has the potential to increase operational efficiency by 15–20% 

according to industry projections (Eulerpool, 2024). Such improvements directly contribute 

to the sustainable growth of the industrial sector by making production processes more 

efficient, resilient, and globally competitive. 

The integration of digital technologies within industrial operations represents a 

fundamental pillar for enhancing productivity and competitiveness. Monitoring the 

diffusion of digital tools in industrial enterprises helps to assess the progress toward 

Industry 4.0 transformation. 

Figure (8): Adoption of Digital Technologies in Algerian Industries (2017–2023) 
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Source: (Ministry of Industry and Pharmaceutical Production, 2024) 

The figure indicates a clear and steady growth in digital adoption across industrial 

enterprises, rising from 15% in 2017 to 46% in 2023. This expansion highlights the 

increasing awareness among industrial actors of the role of digital solutions in optimizing 

processes and improving quality. Yet, the pace of digital integration remains uneven across 

regions and industrial branches, pointing to the need for targeted public policies and 

infrastructure investments. 

5.3.2. Promoting Environmental Sustainability 

Sustainable industrial development in Algeria cannot be separated from 

environmental considerations. The industrial sector, particularly hydrocarbon-related 

processing, chemicals, and cement, contributes significantly to energy consumption and 

emissions. Digital solutions such as energy management systems, smart grids, and sensor-

based resource monitoring can reduce energy consumption by up to 10–12% and water 

usage by 8–10% in industrial plants (World Bank, 2025). These gains help Algeria move 

toward greener production models, enabling compliance with international environmental 

standards and contributing to global climate goals. 

5.3.3. Fostering Inclusive Growth 

Inclusive industrial growth ensures that the benefits of digitalization are equitably 

distributed across regions and firm sizes. Currently, large urban enterprises dominate 

Algeria’s industrial digital landscape, while SMEs and rural industrial areas lag behind. 

Policies that combine infrastructure expansion, targeted subsidies, and skill development 

can integrate smaller firms into the digital ecosystem. For example, providing affordable 

cloud services and remote training programs can allow SMEs in regions such as Tébessa 

and Constantine to adopt digital tools, thereby reducing regional disparities in industrial 

performance (Lex Localis, 2024). Inclusive digitalization strengthens the social dimension 

of industrial sustainability and fosters broad-based economic development. 

5.3.4. Strengthening Innovation Ecosystems 

A sustainable industrial strategy relies on continuous innovation, which the digital 

economy can accelerate. Algeria’s National Digital Strategy, with its focus on training 

500,000 ICT specialists by 2030 and supporting digital hubs, creates a foundation for 

innovation-driven industrial development (High Commission for Digitalization, 2024). By 

linking universities, research centers, and industrial clusters through digital platforms, 

Algeria can stimulate research, product development, and adoption of advanced 

manufacturing technologies. This interconnected ecosystem ensures that industrial growth 

is knowledge-intensive, resilient, and capable of adapting to global technological trends. 

5.3.5. Integrating Policy and Institutional Frameworks 

Achieving alignment between digital transformation and sustainable industrial goals 

requires robust policy coordination. Regulatory frameworks should facilitate technology 
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adoption, protect data, encourage investment, and support public-private partnerships. 

Simultaneously, institutional collaboration among ministries, regional authorities, and 

industrial associations is crucial to ensure coherent policy implementation. By integrating 

digital strategies with industrial development plans, Algeria can maximize the socio-

economic impact of digitalization while maintaining environmental and social objectives. 

6.Conclusion 

This article has examined the role of the digital economy as a key driver of 

sustainable industrial development in Algeria. The analysis demonstrates that digital 

transformation is not merely a technological upgrade but a strategic lever that can enhance 

productivity, improve environmental outcomes, and foster inclusive and innovation-driven 

growth within the industrial sector. 

The study highlighted that digital technologies, including automation, IoT, cloud 

computing, and data analytics, have the potential to increase industrial efficiency, optimize 

resource use, and reduce operational costs. In Algeria, where manufacturing remains 

underdeveloped relative to other sectors, adopting such technologies can significantly 

improve competitiveness and support structural upgrading. Moreover, embedding digital 

solutions into industrial operations contributes to environmental sustainability by lowering 

energy consumption, reducing emissions, and promoting resource-efficient production 

processes. 

Beyond productivity and sustainability, the digital economy enables the development 

of robust innovation ecosystems and skilled human capital. Algeria’s national initiatives to 

train ICT specialists and establish digital hubs are crucial for fostering knowledge-

intensive industries capable of adapting to global technological trends. However, the article 

also emphasizes that barriers such as infrastructure gaps, uneven technology adoption 

among SMEs, human capital limitations, and regulatory fragmentation must be addressed 

to ensure inclusive and equitable industrial growth. 

Strategic pathways for Algeria include targeted investment in digital infrastructure, 

incentives for SME technology adoption, workforce development, regulatory reform, and 

inclusive digital-industrial policies. Aligning these strategies with sustainable industrial 

goals ensures that the benefits of digital transformation are widespread, supporting 

productivity, environmental stewardship, and socio-economic equity across the country. 

In conclusion, the digital economy represents both an opportunity and a challenge for 

Algeria’s industrial sector. When effectively harnessed, it can serve as a catalyst for a 

modern, sustainable, and inclusive industrial base that meets the demands of the 21st-

century global economy. Policymakers, industry leaders, and stakeholders must collaborate 

to implement coherent strategies that integrate technology, human capital, and institutional 

frameworks, ensuring that Algeria’s journey toward digital industrialization is resilient, 

equitable, and environmentally responsible. 

References  

- Algerian Ministry of Digital Economy and Statistics. 2024. National Digital Economy Indicators 

Report 2019–2023. Algiers: Government of Algeria. Available at: https://www.md-economie-

digitale.dz/rapports-annuels 

- Algerian Ministry of Industry and Pharmaceutical Production (2024) Industrial Digitalization 

Survey Report 2023. Algiers: Government of Algeria. Available at: 

https://www.mip.gov.dz/publications/industrial-digitalization-report 

- Bukht, R. and Heeks, R. 2018. Defining, conceptualising and measuring the digital economy. 

Development Informatics Working Paper No. 68, University of Manchester. 

https://www.md-economie-digitale.dz/rapports-annuels
https://www.md-economie-digitale.dz/rapports-annuels


Revue Organisation & Travail                                                        Volume 14, N°4 (2025)  
 

417 
 

- CEIC Data. 2022. Gross domestic product share of medium- and high-tech manufacturing in 

Algeria. CEIC Data. Available at: https://www.ceicdata.com/en/algeria/gross-domestic-product-

share-of-gdp/dz-gdp--of-manufacturing-medium-and-high-tech-industry 

- DatacenterDynamics. 2025. Algerian government breaks ground on AI data center in Oran. 

Available at: https://www.datacenterdynamics.com/en/news/algerian-govt-breaks-ground-on-ai-

data-center-in-oran/ 

- DataReportal. 2026. Digital 2026: Algeria — DataReportal Global Digital Insights. 

- Eulerpool. 2024. Industrial production of Algeria. 

- High Commission for Digitalization. 2024. National Strategy for Digital Transformation in 

Algeria: ‘For a Digital Algeria 2030’. Presidency of the Republic, People’s Democratic Republic 

of Algeria. 

- Schwab, K. 2017. The Fourth Industrial Revolution. Crown Business. 

- Statista. 2025. Digital & connectivity indicators – Algeria. Available at: 

https://www.statista.com/outlook/co/digital-connectivity-indicators/algeria 

- TheGlobalEconomy. 2023. Share of industry in GDP – Algeria. Available at: 

https://www.theglobaleconomy.com/Algeria/Share_of_industry/ 

- U.S. Commercial Service. 2024. Algeria — Digital economy (Country Commercial Guide). U.S. 

Department of Commerce. Available at: https://www.trade.gov/index.php/country-commercial-

guides/algeria-digital-economy 

- UNIDO. 2020. Industrial development report 2020: Industrializing in the digital age. United 

Nations Industrial Development Organization. 

- WeAreTech Africa. 2025a. Algeria aims for full digital transformation by 2030. Available at: 

https://www.wearetech.africa/en/fils-uk/news/tech/algeria-aims-for-full-digital-transformation-by-

2030-with-new-strategy 

- WeAreTech Africa. 2025b. Algeria plans over 500 digital projects by 2026. Available at: 

https://www.wearetech.africa/en/fils-uk/news/tech/algeria-plans-over-500-digital-projects-by-2026 

- World Bank. 2025. How Algeria is crafting a dynamic economy for tomorrow. Available at: 

https://www.worldbank.org 

 

https://www.ceicdata.com/en/algeria/gross-domestic-product-share-of-gdp/dz-gdp--of-manufacturing-medium-and-high-tech-industry?utm_source=chatgpt.com
https://www.ceicdata.com/en/algeria/gross-domestic-product-share-of-gdp/dz-gdp--of-manufacturing-medium-and-high-tech-industry?utm_source=chatgpt.com
https://www.datacenterdynamics.com/en/news/algerian-govt-breaks-ground-on-ai-data-center-in-oran/?utm_source=chatgpt.com
https://www.datacenterdynamics.com/en/news/algerian-govt-breaks-ground-on-ai-data-center-in-oran/?utm_source=chatgpt.com
https://www.statista.com/outlook/co/digital-connectivity-indicators/algeria?utm_source=chatgpt.com
https://www.theglobaleconomy.com/Algeria/Share_of_industry/?utm_source=chatgpt.com
https://www.trade.gov/index.php/country-commercial-guides/algeria-digital-economy?utm_source=chatgpt.com
https://www.trade.gov/index.php/country-commercial-guides/algeria-digital-economy?utm_source=chatgpt.com
https://www.wearetech.africa/en/fils-uk/news/tech/algeria-aims-for-full-digital-transformation-by-2030-with-new-strategy?utm_source=chatgpt.com
https://www.wearetech.africa/en/fils-uk/news/tech/algeria-aims-for-full-digital-transformation-by-2030-with-new-strategy?utm_source=chatgpt.com
https://www.wearetech.africa/en/fils-uk/news/tech/algeria-plans-over-500-digital-projects-by-2026?utm_source=chatgpt.com
https://www.worldbank.org/

