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I. INTRODUCTION 
The COVID-19 pandemic emerged as a global crisis, inflicting unprecedented disruptions on 

economies and societies worldwide. The rapid spread of the virus necessitated swift and decisive actions from 

governments to safeguard public health and mitigate the ensuing economic fallout. The Kingdom of Saudi 

Arabia, like many other nations, faced significant challenges across various sectors. However, its proactive 

embrace of technology and digital transformation, particularly in alignment with its Vision 2030 objectives, 

played a crucial role in navigating the complexities of the pandemic. This report investigates the multifaceted 

benefits that Saudi Arabia derived from technology and digital transformation during this critical period. It 

examines the immediate impacts of the pandemic, analyzes how pre-existing digital initiatives facilitated the 

response, and explores the pivotal role of technology in key sectors such as healthcare, education, business, and 

government services. By presenting statistical data from reliable sources and incorporating relevant case studies, 

this analysis aims to provide a comprehensive understanding of how technology and digital transformation 

served as indispensable tools for Saudi Arabia in its efforts to combat the pandemic and maintain societal well-

being. The findings of this report offer valuable insights for researchers, policymakers, and professionals 

interested in the intersection of digital transformation, public health, and crisis management within the Saudi 

Arabian context. The structure of this report will begin with an examination of the immediate impacts of the 

pandemic on Saudi Arabia, followed by an analysis of the nation's pre-existing digital landscape. Subsequent 

sections will delve into the role of technology in healthcare, education, and business, as well as the utilization of 

government digital services. The report will then present specific case studies highlighting successful initiatives 

before concluding with a summary of key findings and their implications. 

 

II. The Immediate Impact of the COVID-19 Pandemic on Saudi Arabia 
The onset of the COVID-19 pandemic delivered a substantial shock to the Saudi Arabian economy. 

During the first quarter of 2020, the kingdom reported a budget deficit of US$9 billion, a consequence of both 

the sharp decline in global oil prices and the broader economic repercussions of the pandemic 1. This initial 

financial strain prompted the government to implement austerity measures, including an increase in the value-

added tax from 5% to 15% and a reduction in public spending by 100 billion riyals (US$26.6 billion) 1. Model 
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simulations indicated a potential decrease in Saudi Arabia's Gross Domestic Product (GDP) in 2020, ranging 

from 5.3% to 10.14%, reflecting the dual impact of reduced global demand and internal supply chain disruptions 

caused by lockdowns and movement restrictions 2. Initial analyses further suggested a detrimental effect on key 

economic indicators such as GDP, exports, and imports, coupled with a rise in unemployment and inflation 3. 

While slightly beyond the immediate impact window, data from subsequent periods revealed a continued 

increase in the unemployment rate, rising from 7.3% in 2021 to 9.7% in 2022 4. These figures underscore the 

significant economic challenges that Saudi Arabia faced as a direct result of the pandemic, primarily stemming 

from its reliance on oil revenues and the widespread disruption of economic activities. The circumstances 

necessitated swift governmental action to introduce support programs aimed at assisting individuals and small 

businesses, acknowledging the severe financial pressures and potential for business closures 4. 

Beyond the economic sphere, the pandemic brought about profound social disruptions across Saudi 

Arabia. In an effort to contain the virus, the kingdom announced the suspension of all domestic and international 

travel 1. This measure significantly restricted the movement of people and impacted various aspects of daily life. 

Many individuals reported the postponement of routine healthcare appointments, including dental and cosmetic 

procedures, as well as delays in periodic health check-ups 5. The closure of mosques and restrictions on 

gatherings led to a widespread inability to participate in traditional religious practices, such as hearing the 

"Tarawih/Qiyam" Islamic prayers 5. Moreover, a substantial portion of the population experienced heightened 

levels of anxiety and stress during this period 5. Social participation, a vital aspect of community life, was 

significantly curtailed due to government-imposed preventive policies. Internal and external travel restrictions 

were implemented, and schools, universities, malls, and mosques were closed. Social events were canceled, and 

religious activities like Hajj and Umrah were suspended, accompanied by the enforcement of social and physical 

distancing measures 6. Despite these considerable challenges, some positive adaptations emerged. 

Approximately 65% of individuals reported abstaining from ordering from restaurants and cafes, and 63% 

indicated gaining new skills or behaviors during the pandemic 5. This suggests a degree of resilience and 

adaptability within the Saudi community, finding new ways to cope and even benefit from the altered 

circumstances. 

 

III. Saudi Arabia's Digital Transformation Landscape Pre-COVID-19 
Prior to the unprecedented challenges posed by the COVID-19 pandemic, Saudi Arabia had already 

embarked on an ambitious journey of digital transformation, primarily driven by its Vision 2030 strategic 

framework 7. This long-term plan aimed at diversifying the kingdom's economy away from its traditional 

reliance on oil, with the digital economy identified as a critical enabler for achieving broader goals of growth, 

innovation, and global competitiveness 7. Vision 2030 encompassed three core themes: creating a vibrant 

society, developing a thriving economy, and ensuring an ambitious nation 8. Digital transformation was 

positioned as a fundamental pillar across all these themes, with specific targets aimed at increasing the 

contribution of non-oil sectors to GDP, improving Saudi Arabia's global competitiveness ranking, and 

modernizing society through technological advancements 8. The very first program launched under Vision 2030 

to propel this digital shift was the National Transformation Program, which focused on cultivating a tech-savvy 

population and establishing an efficient digital ecosystem to provide superior support to both the private and 

public sectors 8. 

A key element of this pre-existing strategy involved substantial investments in building a robust digital 

infrastructure across the nation 7. This included significant progress in expanding internet connectivity, 

achieving a 99% internet penetration rate, and doubling mobile internet speeds to 215 Mbps, nearly twice the 

global average 7. Furthermore, Saudi Arabia was among the first countries in the Middle East and North Africa 

(MENA) region to launch 5G networks, with coverage reaching 77% of the country and exceeding 94% in the 

capital city of Riyadh 7. This widespread availability of high-speed internet was strategically intended to 

catalyze growth in various sectors of the digital economy, including e-commerce, telecommunications, and 

digital services 7. The government's commitment to this digital transformation was further underscored by its 

objective to make all government services digitally accessible, ensuring ease of use and a consistent experience 

for citizens centered around life events 9. The Digital Government Strategy 2023-2030, while its timeline 

extends beyond the initial pandemic outbreak, built upon these earlier foundations and initiatives, aiming to 

provide world-class digital government services that effectively and efficiently meet the needs of citizens 10. 

The government's prioritization of digital transformation as a key pillar of its Vision 2030 strategy was evident, 

seeking to create a knowledge-based economy, foster innovation, and develop a digital infrastructure capable of 

competing globally 11. 
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IV. The Role of Technology in Saudi Arabia's Healthcare Sector During the Pandemic 
The healthcare sector in Saudi Arabia witnessed a significant transformation during the COVID-19 

pandemic, with technology playing a pivotal role in maintaining access to care and managing the crisis. 

Telemedicine emerged as a critical tool, experiencing accelerated adoption driven by the urgent need for 

accessible healthcare solutions while minimizing the risk of virus transmission 12. Studies indicated a 45.2% 

prevalence of telemedicine usage among Saudis during the pandemic, with the primary motivation being the 

avoidance of COVID-19 infection 14. A large majority of respondents, 87.3%, agreed that telemedicine was a 

useful tool during the pandemic, citing its ability to reduce transportation costs and the need for in-person clinic 

visits 15. The development and implementation of telehealth systems facilitated the improved management of 

patients across different geographical locations, ensuring continuity of care even during lockdowns and travel 

restrictions 16. While the adoption of telemedicine surged, certain barriers persisted, including a preference for 

traditional in-person consultations among some individuals and challenges related to insufficient knowledge and 

infrastructure 14. 

Digital health records also played a crucial role in Saudi Arabia's pandemic response. Efforts were 

intensified to enhance the adoption of Electronic Health Records (EHRs) and establish interoperability 

standards, enabling the seamless exchange of patient information between different healthcare facilities 13. The 

Ministry of Health launched various Digital Health Platforms (DHTPs) to provide remote follow-up care and 

monitoring services specifically related to COVID-19 outbreaks 18. These platforms garnered significant usage, 

with over 23 million registered users who benefited from remote non-urgent medical care, thereby supporting 

public health measures such as self-isolation and social distancing 19. The integration of telehealth services with 

EHRs was further exemplified by the Tawakkalna app, streamlining data sharing among healthcare providers 20. 

The increased utilization of EHRs contributed to improved care coordination and more informed decision-

making for healthcare professionals navigating the complexities of the pandemic 13. 

Online appointment systems also proved to be highly effective in managing patient flow and ensuring 

efficient access to healthcare services. The "Mawid" web-based medical appointment system, in particular, 

demonstrated a very high level of patient satisfaction, with an overall rate of 94.3% 21. This system played a 

crucial role in regulating the number of patients visiting healthcare facilities, thereby reducing clinic crowding 

and minimizing the potential for virus transmission 22. Furthermore, web-based appointment systems were 

perceived to improve the accessibility of Primary Health Care Center (PHCC) services, with more than half of 

patients expressing satisfaction with their use 23. The establishment of the Saudi Medical Appointments and 

Referrals Centre (SMARC) further streamlined the process of electronic referrals between healthcare facilities 

across different levels of care within the kingdom 24. 

 

Table 1: Satisfaction with Web-Based Medical Appointment System ("Mawid") 

Aspect Satisfaction Rate (%) 

Satisfaction with the waiting time before obtaining service 89.3 

Satisfaction with the services provided 95.7 

Satisfaction with the speed of the appointment 91.2 

The ease of access to the application and electronic services 93.8 

Clarity of the application and the system 93.3 

Easy to find the nearest PHCCs 95.7 
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Satisfaction with the appointments provided 93.8 

PHCC commitment to the appointment provided 95.5 

Care of staff in the registration zone 95.0 

The registration process in the PHCC 96.2 

Overall level of Satisfaction 94.3 

Source: 21 

 

V. Technology's Impact on the Education Sector and Educational Continuity 
The education sector in Saudi Arabia responded to the COVID-19 pandemic with a rapid and extensive 

adoption of online learning platforms to ensure the continuity of academic activities during widespread school 

closures. The Ministry of Education launched the "Madrasati" ("My School") platform, a bespoke learning 

management system, across all K-12 schools in the kingdom 25. This initiative proved remarkably successful, 

with approximately 98% of students logging into the platform to continue their education remotely 26. The scale 

of this digital shift was substantial, with 76,000 educators in universities and colleges conducting over 35 

million learning sessions for more than 1.4 million students 27. Digital health platforms also indirectly supported 

the educational sector by providing health-related information and connecting individuals to healthcare 

resources, which could have helped students and educators manage their health and well-being during this 

challenging time 13. 

Evaluations of the effectiveness of these online learning platforms in maintaining educational 

continuity yielded encouraging results. More than two-thirds of teachers surveyed believed that their students' 

academic achievement and skills actually increased during the period of digital and distance education provided 

in Saudi Arabia during the 2020-21 school year 26. Furthermore, a majority of students, 72.3%, reported that 

they could easily access the online learning materials 28. A significant proportion, 73.7%, also expressed relief 

that their classes were not disrupted due to the pandemic 29. Even in specialized fields like medical education, 

students reported encouraging experiences with e-learning 30. These findings suggest that despite the 

unprecedented nature of the transition, online learning platforms were largely effective in ensuring that 

education continued uninterrupted, and in some cases, even fostered positive learning outcomes. 

Engagement levels among both students and educators in the online learning environment were 

notable. The sheer volume of 35 million learning sessions conducted by 76,000 educators highlights the active 

participation of the teaching staff 27. Among students, studies revealed high levels of engagement, particularly in 

areas like English as a Foreign Language (EFL) courses 31. Teachers also reported high satisfaction with the 

training and support they received during the transition to online learning, indicating a positive engagement with 

the new modalities of instruction 26. Interestingly, a significant percentage of students, 64.4%, expressed a 

preference for having more online courses even after the resolution of the COVID-19 crisis 32. 

 

Table 2: Student Perceptions of Online Learning Effectiveness 

Perception/Challenge Percentage (%) Source(s) 

Easy access to learning material 72.3 33 
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Experienced good internet connection 70.8 33 

Not satisfied with teachers' skills in designing online content 25.6 33 

Did not receive information through e-learning as well as 

traditional learning 

41.0 33 

Relief that classes were not disrupted 73.7 29 

Did not wish to continue distance education for laboratory 

courses 

72.3 29 

Did not wish to continue distance team-based learning 60.3 29 

Camera on during class negatively impacted learning 56.0 29 

Impairment of social engagement on campus 58.9 29 

Preference for more online courses after the crisis 64.4 32 

Online learning productivity rated as excellent 21.7 32 

Level of distraction at home rated as high 23.1 32 

Level of isolation rated as isolated/frequently isolated 54.8 32 

 

VI. Digital Solutions and Business Adaptation in Saudi Arabia 
Businesses across Saudi Arabia demonstrated remarkable agility in adapting to the challenges of the 

COVID-19 pandemic by leveraging technology and digital solutions. The retail sector experienced a significant 

shift towards online platforms, with an unexpected surge in online shopping 34. Projections indicated that e-

commerce would likely dominate 80% of the retail sector by 2030, highlighting the long-term implications of 

this change in consumer behavior 34. The Saudi Arabian e-commerce market was expected to reach US$20.01 

billion by 2027, exhibiting a substantial Compound Annual Growth Rate (CAGR) 35. This growth was already 

evident during the early stages of the pandemic, with a reported 60% surge in e-commerce activity between 

2019 and 2020 36. The lockdown era further accelerated the growth of e-retailing, as consumers increasingly 

turned to online channels for their purchasing needs 37. 

Beyond the retail sector, the adoption of remote work technologies became widespread as businesses 

sought to maintain operational continuity while adhering to lockdown and social distancing measures 38. 

Teleworking was implemented as a direct response to reduce the spread of infection, allowing business 

operations to continue remotely 38. Experiences during the lockdown suggested that these new ways of remote 

working were likely to persist in Saudi Arabia even after the immediate crisis subsided 39. The substantial 

increase in e-commerce and a 250% rise in orders made through delivery apps in 2020 40 illustrate a significant 
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transformation in how consumers accessed goods and services, necessitating a rapid adaptation of business 

models in the retail and logistics sectors. 

The COVID-19 pandemic also acted as a catalyst for the accelerated adoption of digital payment 

systems across Saudi Arabia. Electronic payments surpassed cash as the most common payment method in the 

kingdom in 2021, marking a significant shift in consumer behavior 36. The Middle East, as a whole, emerged as 

the fastest-growing real-time payments market globally, with Saudi Arabia playing a key role in this trend 41. In 

2020, digital payment transactions in the kingdom surged by 75%, indicating a rapid embrace of cashless 

payment options 42. This shift was further supported by an increase in positive experiences with contactless 

payment technologies, driven by heightened concerns about health safety and hygiene during the pandemic 43. 

Government initiatives and a growing comfort with online transactions among the digitally savvy youth 

population also contributed to this significant transition in payment preferences 42. 

 

VII. Government Digital Services and Citizen Support During Lockdowns 
The government of Saudi Arabia effectively utilized a range of digital platforms and mobile 

applications to provide essential services and disseminate critical information to citizens during the COVID-19 

lockdowns and restrictions. The "Tawakkalna" app, initially launched to manage movement permits during 

curfews, evolved into a comprehensive digital hub offering access to over 600 government services 44. A suite of 

Digital Health Technology Platforms (DHTPs), including "Mawid," "Sehha," "Sehhaty," "Tawakkalna," 

"Tetamman," and "Tabaud," collectively garnered over 23 million registered users, facilitating remote 

healthcare services and information dissemination 19. These apps provided a variety of services, such as direct 

contact with a health hotline, viewing COVID-19 test results, requesting movement permits, accessing health 

status information, booking tests and vaccinations, and receiving e-prescriptions 46. The ICT sector played a 

crucial role in supporting business continuity and mitigating the pandemic's impact by ensuring infrastructure 

durability, data consumption reliability, and proactive network performance monitoring 47. The "Absher" app, 

another key government platform, recorded over 20 million downloads, facilitating access to a wide array of 

government services 48. 

Adoption rates for these government digital services were notably high. The "Tawakkalna" app, for 

instance, was installed on the mobile devices of 97.9% of the population 49, reaching 25 million registered users 

with 5 million daily utilizations 50. While "Tawakkalna" emerged as the most utilized mobile health application 

provided by the Ministry of Health, with a 48% usage rate among respondents in one study 51, user satisfaction 

levels varied across different platforms. Usability scores for various COVID-19 apps indicated that "Mawid" 

and "Tabaud" received the highest ratings, while others faced challenges related to battery drain, privacy 

concerns, and technical issues 52. Overall satisfaction levels with mHealth applications were generally positive, 

although areas for improvement, such as error recovery and navigation consistency, were identified 53. 

Table 3: Adoption and Usage Statistics of Key Government Digital Platforms 

Platform Registered 

Users/Downloads 

Daily Utilization Key Services Source(s) 

Tawakkalna 25 million 5 million Movement permits, health status, booking 
tests/vaccinations, health passport, ambulatory 

services, COVID-19 test results, access to over 600 

government services 

44 

Absher Over 20 million Not specified Digital IDs, authentication services, passports, police 

appointments, linking to over 80 government and 

private entities 

48 

Mawid 25 million (users) Not specified Booking medical appointments at healthcare services 
and hospitals 

55 
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Sehhaty Over 24 million 
(users) 

Not specified Promoting healthy lifestyle activities 55 

Tetamman Not specified Not specified Direct contact with 937 helpline, view COVID-19 

test results, isolation countdown, educational content 

about COVID-19, clinics for individuals with 
COVID-19 symptoms 

46 

Tabaud Not specified Not specified Notifies users of contact with confirmed COVID-19 

cases using Bluetooth technology 

45 

Anaat Not specified Not specified Medical doctors can issue e-prescriptions 46 

 

VIII. Case Studies of Successful Technology and Digital Transformation Initiatives 
Several initiatives in Saudi Arabia during the COVID-19 pandemic exemplify the significant benefits derived 

from leveraging technology and digital transformation. Two prominent examples are the "Tawakkalna" app and 

the "Madrasati" platform. 

Case Study 1: The Tawakkalna App 

The "Tawakkalna" app stands out as a highly successful government-led digital transformation 

initiative. Initially launched in April 2020 to manage the movement of people during lockdowns and curfews 56, 

it rapidly evolved into a comprehensive digital hub providing access to an extensive range of over 600 

government services 44. The app's impact on managing the pandemic was substantial. In Al Madinah Al 

Mounawarah, the implementation of technologies, most notably "Tawakkalna," contributed to a 61% decrease 

in active daily COVID-19 cases 57. Furthermore, the immunity passport feature integrated within the app is 

estimated to have effectively reduced the number of COVID-19 cases, hospitalizations, and deaths by 8.7, 13.5, 

and 11.9 times, respectively, between March and November 2021 58. The "Tawakkalna" app's functionalities 

included issuing and viewing movement permits electronically, providing health status information, enabling the 

booking of COVID-19 tests and vaccinations, and acting as a health passport for accessing facilities during 

lockdowns 45. Its widespread adoption is evident in the over 25 million registered users and 5 million daily 

utilizations 50. The app's success in managing the pandemic and its continued provision of a multitude of 

essential services underscore its pivotal role in Saudi Arabia's digital transformation journey 44. Its innovative 

response to the COVID-19 pandemic earned it the UN Public Service Award in 2022 44. 

Case Study 2: The Madrasati Platform for Online Learning 

The "Madrasati" ("My School") platform serves as a compelling case study of successful technology 

deployment in the education sector. Launched by the Ministry of Education, this bespoke learning management 

system was instrumental in ensuring educational continuity for approximately 6 million children during the 

COVID-19 pandemic 26. An impressive 98% of students across the kingdom logged into the platform, 

highlighting its widespread reach and acceptance 26. The platform provided an extensive range of teaching and 

learning tools, curriculum materials, and enrichment resources for both teachers and students 59. Notably, over 

two-thirds of teachers reported that their students' academic achievement and skills actually increased during the 

period of digital and distance education facilitated by "Madrasati" 26. The collaboration between "solutions" and 

the Ministry of Education to integrate over 7,000 schools onto this single digital platform further underscores 

the scale and significance of this initiative 60. The World Bank recognized "Madrasati" as a key strength in 

Saudi Arabia's response to the pandemic in education, highlighting its prioritization of student-teacher 

connections and the provision of low-tech alternatives for students without internet access 26. The successful 

implementation and positive outcomes of the "Madrasati" platform demonstrate the transformative potential of 

technology in maintaining critical services like education during times of crisis. 
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IX. Conclusion 
The analysis presented in this report underscores the significant benefits that Saudi Arabia derived 

from technology and digital transformation during the COVID-19 pandemic. The kingdom's pre-existing 

investments in digital infrastructure and the strategic direction set by Vision 2030 proved to be crucial in 

enabling a rapid and effective response across various sectors. In healthcare, the accelerated adoption of 

telemedicine, the utilization of digital health records, and the implementation of online appointment systems 

played a vital role in ensuring continued access to care while mitigating the risk of virus transmission. The 

education sector successfully transitioned to online learning platforms, most notably the "Madrasati" system, 

which facilitated educational continuity for millions of students and, in some instances, even enhanced academic 

outcomes. Businesses demonstrated remarkable adaptability by embracing e-commerce, digital payment 

solutions, and remote work technologies to navigate the challenges posed by lockdowns and restrictions. 

Furthermore, the government's strategic deployment of digital services and platforms, exemplified by the 

widespread adoption and multifaceted functionalities of apps like "Tawakkalna," proved indispensable in 

providing essential services, disseminating critical information, and managing the overall pandemic response. 

The case studies of the "Tawakkalna" app and the "Madrasati" platform serve as compelling 

illustrations of successful technology and digital transformation initiatives that yielded tangible benefits for the 

Saudi population during the crisis. "Tawakkalna" not only played a pivotal role in controlling the spread of the 

virus but also evolved into a comprehensive platform for accessing a wide range of government services. 

"Madrasati" ensured that education continued uninterrupted for millions of students, showcasing the power of 

technology to bridge gaps and maintain essential societal functions. The experiences of Saudi Arabia offer 

valuable lessons for other nations in preparing for and responding to future crises. The importance of investing 

in robust digital infrastructure, fostering a culture of digital literacy, and proactively developing digital service 

delivery mechanisms cannot be overstated. Future research could delve deeper into the long-term socio-

economic impacts of these digital transformations in Saudi Arabia and explore additional case studies of 

successful business adaptations during the pandemic. 
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