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Abstract 

Owing to frequent and harsh shocks such as the pandemic of 2020 which caused the world’s GDP 

to go down by 3.4%, the world economic system needs greater resilience over the next years. Now 

worth $274 billion worldwide, big data analytics has become crucial for both governments and 

institutions trying to foresee, control and rebound from crises. The study discussed how economic 

policies were using big data for crisis management and for long-term economic improvement. The 

pie chart highlighted key challenges associated with the adoption of big data technologies. The 

most significant concern was data privacy, accounting for 24%, reflecting widespread 

apprehension about the protection of personal and sensitive information. Institutional capacity 

followed at 18% gaps, indicating limitations in skilled workforce, infrastructure, and 

organizational readiness. The digital divide (16%) pointed to unequal access to digital tools and 

resources, which hindered inclusive implementation. Data integration and interoperability (15%) 

presented technical difficulties in merging diverse data sources. Regulatory fragmentation (14%) 

underscored the complications arising from inconsistent or conflicting legal frameworks across 

regions. Lastly, cybersecurity risks represented 13%, emphasizing the threat of data breach and 

system vulnerabilities. Together, these issues revealed that while big data offers transformative 

potential, its effective use required addressing a complex set of technical, regulatory, and ethical 

challenges. The research described the problems around using large volumes of data, requiring 

strong frameworks that equally supported innovation and accountability. Based on the facts, our 

study suggested several policy actions that would make economies more flexible, and data focused. 

The goal of this research was to help policymakers, practitioners and researchers take useful steps 

in using big data to improve society’s resistance to future crises and to support lasting growth. 

 

Keywords: Big Data Analytics, Economic Resilience, Crisis Management, Policy Innovation, 

Sustainable Growth 

 

1.0 Introduction 

Over the past decade, there has been a major change in how economies collect, process and make 

use of information. The rapid growth and collection of data are making companies and 

governments rely more heavily on big data analytics for important choices. This isn’t only about 

technology; it is deeply changing how communities get ready for, handle and recover after 

disasters (Hossain et al., 2024; Sultana et al., 2024; Manik et al., 2018). Both researchers, 
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policymakers and industry leaders around the world are focusing on the links between big data and 

economic resilience. It is now important to use big data for policy innovation to handle urgent 

issues and build a strong future (Barikdar et al., 2022; Khair et al., 2024). Because of the digital 

age, there has been an enormous increase in the amount of data being created. Based on data from 

the International Data Corporation (IDC), the total amount of data globally is predicted to reach 

181 zettabytes by 2025, a rise of 540% from 2018 (Andraș, 2024). Many more people and devices 

are now online, using social media, shopping online and with sensors in different locations which 

is feeding this fast growth. It is usual to describe big data by its four main features: volume, 

velocity, variety and veracity. It matters due to helping extract useful information from enormous, 

mixed data rapidly or almost instantly (Barikdar et al., 2022). Both government agencies and 

private companies are investing a lot in advanced analytics, AI and ML to make use of big data. 

The amount spent worldwide on big data and analytics last year was over $274 billion and it is 

estimated to keep growing at double digits over the next decade (www.statista.com-access on 20 

December, 2024). 

 

Economic resilience is about an economy being able to deal with, change according to and recover 

from shocks such as financial crises, disasters, pandemics or geopolitical events. Unlike standard 

approaches to economic safety, resilience focuses on avoiding shocks as well as adjusting quickly 

and being able to keep up the recovery process (Seyitoğlu & Costa, 2022). It has been shown 

recently that using resilience-oriented strategies is particularly urgent. The OECD observed that 

the economies that had strong resilience frameworks got back on track from the COVID-19 decline 

much faster than others. In the same way, having emergency plans and adaptable labor forces can 

reduce GDP loss by as much as 30% when there are major disruptions. Digital advancements have 

changed the way crisis management happens. Today, because of advanced technology, it is much 

simpler for governments and organizations to follow threats as they happen, plan responses and 

divide resources. Almost 60% of government agencies reported in 2021 that they were using big 

data tools to help them respond to crises (Kabachenko, 2023). A major example is how big data 

analytics were used to respond to the COVID-19 crisis. Countries which collected health, travel 

and economic data into a central dashboard were able to respond to issues with quick, informed 

policy decisions. Using instant mobile tracking and AI for contact tracing, South Korea could react 

30% more quickly than before. Meanwhile, New Zealand used combined data to quickly enforce 

lockdowns in restricted areas which meant fewer infections and an early economic recovery (Budd 

et al., 2020). 

 

While things like digital transformation and big data analytics have made handling crises easier, 

the usual policies and systems are often outdated. Many policies are still set up to react to simple 

situation and gentle changes (Islam et al., 2023). Even so, more complicated and frequent global 

challenges, including the financial crisis, pandemic and climate events, point to the need for faster, 

data-guided policy decisions. A recent report by McKinsey shows that 70% of government leaders 

think it is vital to apply new technologies, analytics and creative ideas to policymaking to solve 

today’s hard issues (Corydon, 2017). Policies based on data help governments test scenarios, 

examine expected results and react to new changes over time. As an illustration, nations have been 

http://www.statista.com-access/
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able to spot at-risk people in a crisis with predictive analytics which helps in focused relief and 

better use of resources (Hossain et al., 2023; Hossain et al., 2024; Hossain & Alasa, 2024a,b). 

 

The objectives of this study were to (i) look at major trends and studies where big data was 

involved in policy changes during crises and when the economy recovered, (ii) find and consider 

the difficult factors technological, organizational and legal that may keep big data-driven policy 

innovation from being effective, (iii) consider the effects that data-driven policies have on 

economic growth, being mindful of including all, being sustainable and ability to adapt, (iv) create 

useful suggestions for governments, organizations and stakeholders who want to use big data to 

support a more stable and sustainable economy. 

 

2.0 Literature Review 

Over the last decade, people in academia, policy circles and business have begun to focus on the 

connection between big data analytics and how economies handle crises. Because of continual 

exposure to sudden changes in the digital era, researchers now examine how vast datasets can 

influence policy making and help resolve crises for a stable economy (Manik et al., 2021, 2022; 

Hassan et al., 2022). In this literature review, theories, latest evidence and case studies on using 

big data for economic policymaking and crisis preparedness are combined and gaps in further 

research are pointed out. 

 

2.1 Review of Major Crises and the Role of Data 

The last two decades have highlighted how important data is for crisis response, management and 

recovering from major problems like pandemics, financial meltdowns and natural disasters. 

Thanks to the 2008 global crisis in finance, economic policymakers began to rely more heavily on 

up-to-date data to notice growing risks and make informed decisions on new rules (Ashik et al., 

2023). From research by the Bank for International Settlements, countries using advanced data 

analytics to monitor their markets recovered from financial instability nearly twice as fast as 

countries without such technology. Data-driven decision-making was needed more than ever 

because of the COVID-19 pandemic. Those who had quick and effective health, movement and 

economy data platforms responded better and countries like South Korea and Singapore reduced 

the number of infections by up to 35% with contact tracing and mobility data (Chen, 2021). Thanks 

to digital dashboards and big data, Europe was able to allocate resources better and set up targeted 

lockdowns to improve the use of medical supplies and financial help. 

 

2.2. Theoretical Foundations of Economic Resilience 

Economic resilience means an economy can handle, adjust to and recover from all kinds of shocks. 

Rose’s (2004) framework emphasizes that organizations should be able to cope with distress as 

well as recover fast. Gradually, literature has changed to cover topics like adaptiveness, change 

and the usefulness of learning from previous scenarios. The UNDRR explains economic resilience 

as the skill for a system, community or society to resist, handle, deal with and get over the impact 

of a disaster in a prompt and effective manner. It was shown in recent studies that nations with a 

strong resilience score because of their wide range of businesses, job market flexibility and 
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excellent social support networks suffer half as much from economic losses during crises than 

those with less resilience. 

 

2.3. Big Data in Economic Policy and Crisis Management 

Because of big data, economic policymakers can now benefit from precise, up-to-date information 

for faster and better decisions during emergencies. As stated by the OECD (2023), big data 

analytics are now widely used in national policies: 80% or more of member states have adopted 

some type of big data approach. Much research points out how big data is used for predicting 

economic shocks, studying consumer habits and detecting potential dangers early on. Thanks to 

machine learning, vulnerabilities in the banking sector can be detected by looking at financial 

transactions several months earlier than traditional systems can detect them (IMF, 2021). Officials 

have turned to social media data and movement statistics to track public health steps and make 

urban lockdown decisions during COVID-19 which helped lower infection rates by about 20% in 

certain places, according to Johns Hopkins University (Steele, 2022).  

 

2.4. Policy Innovation - Definitions and Frameworks 

Innovation in public policy means introducing new ideas, methods and technologies when making 

and enforcing public policies. Many now see Public Administration as necessary for managing 

challenges, complexity and utilizing technological progress. According to the OECD, over two-

thirds of OECD member countries have formed special policy innovation units in the last five 

years to promote digital progress and new experiments in public administration. When creating 

new policies, frameworks usually encourage flexibility, involve stakeholders and use proven facts 

as the basis for decision-making. The World Economic Forum says that when decisions are based 

on data, the government’s ability to intervene effectively can be increased by as much as 30% 

(Knapp, 2020). The main things required are running policies through several loops, making fast 

prototypes and having immediate feedback achieved with the help of new analytics and data. 

 

2.5. Gaps and Limitations in Existing Research 

While there have been big gains in learning about big data, policy development and economic 

resilience, there are still some important gaps and challenges in the field. Most of the research is 

conducted with advanced countries where digital infrastructure is well-developed, not with many 

studies from low- and middle-income economies (Taylor et al., 2017). The same report found that 

only about a quarter of scientific research on big data and handling crises is concerned with Africa, 

Latin America or some Asian regions. Furthermore, the assessment of how well a policy works is 

often done through case studies or pilot tests and there is not much focus on looking at how they 

perform in a wide range of crisis events over time. Although we know a lot about how big data 

helped in the fight against COVID-19, much less has been looked at in terms of its influence in 

other financial or natural disaster situations. 

 

3.0 Research Methodology 

To closely study how big data supports economic adaptation and improves policy creation, this 

study uses a diverse range of research methods. The approach makes it possible to observe patterns 

in numbers as well as in words, so that both practice analyses and case studies are considered 
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together. Various materials, for example macroeconomics data, policy announcements and 

interviews, are used together to ensure the study is accurate. Strengths, Weaknesses, Opportunities 

and Threats (SWOT) and Political, Economic, Sociocultural, Technological, Legal and 

Environmental (PESTLE) frameworks are applied to study the multi-impact of policies driven by 

big data (Perera & Peiró-Palomino, 2023). 

 

3.1. Research Design and Approach 

Both qualitative and quantitative information are used in this study. International data sources (like 

the World Bank, OECD and IMF) are used to examine how big data affects key economic factors 

such as the rate at which economies grow (Hlatshwayo, 2018), how long it takes them to bounce 

back and how efficiently resources are distributed. In addition, interviews with experts and in-

depth case studies are done to learn about the factors, obstacles and good examples related to 

policy innovation. This way of studying combines info on results with an understanding of the 

processes involved. 

 

3.2. Data Sources 

A variety of data is used in the study to make the conclusions as precise and complete as possible. 

Gross Domestic Product (GDP), inflation and employment numbers are examples of primary data 

from the World Bank, OECD and national statistical agencies. At least 20 countries from different 

parts of the world and with different levels of digital development are used as examples and their 

policy documents and official reports are checked (Yin,2014). Also, over 30 semi-structured 

interviews with policymakers, data scientists and crisis managers are reviewed to gain insight from 

experts. The choice of secondary data depends on their credibility, when they were created and 

how relevant they are to the research topic (Figure 1). 
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Figure 1. Big Data Flows into Economic Policy Decision-Making 

 

3.3. Analytical Frameworks 

Both types of results are analyzed by using a range of different frameworks. Strengths, 

Weaknesses, Opportunities and Threats Analyses (SWOT) are applied to appraise the positives 

and negatives of using big data in economic policy (Li, 2022). By using PESTLE analysis 

(Political, Economic, Social, Technological, Legal and Environmental), we can see more clearly 

the external influences on policy innovation. To compare, cases of how big data initiatives work 

are studied in distinct countries and different situations. All of these tools together support a proper 

and effective exploration of the data. 
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3.4. Limitations and Ethical Considerations 

Several shortcomings were observed in this investigation. Results from the studies may not 

compare accurately because data is not always available or is not uniformly complete or accurate. 

Using only public information and what the countries report about their own policies can cause 

biases and miss details. Also, while expert interviews bring important details, their results might 

not apply to everyone. It is very important to consider the issue of ethics, especially when 

protecting the privacy of data and getting consent from the people involved in the interviews. 

Research activities are done following ethical guidelines and where sensitive data is used, it is 

anonymized to ensure privacy. 

 

3.5 Big Data in Crisis Management 

Using big data in crisis management has made it much easier for governments, organizations and 

communities to prepare for, handle and recover from economic and social shocks. With the use of 

advanced technologies in data analysis, it is possible to quickly notice threats, allocate support 

where required and make decisions supported by evidence during times of trouble (Hossain, 2021, 

2022; Hossain et al., 2023). The UN’s 2023 report says that more than 75% of countries that used 

big data in crisis management experienced better emergency responses and fewer losses to the 

economy (Amaratunga, 2023). It looks at how big data supports crisis management in ways such 

as early warning signs, getting responses to crises quickly and detailed reviews of pandemics, 

financial crises and natural disasters (Table 1). 

Country Type of Crisis Big Data 

Application 

Key Outcome Source/Year 

South Korea COVID-19 

Pandemic 

Real-time 

contact tracing, 

mobility data 

40% faster 

response, low 

mortality 

KCDC, 2021 

New Zealand COVID-19 

Pandemic 

Integrated policy 

dashboards 

Early economic 

recovery, fewer 

cases 

WHO, 2021 

Bangladesh Floods IoT sensors, 

predictive 

analytics 

18% reduction in 

losses 

World Bank, 

2021 

Italy Pandemic 

Lockdowns 

Mobile phone 

data for policy 

compliance 

45% increase in 

compliance 

Min. Health, 

2021 

Estonia Public Services Digital 

governance and 

open data 

48% reduction in 

handling time 

e-Estonia, 2022 

Table 1. Impact of Big Data Analytics on Crisis Recovery across Selected Countries. 

 

4.0 Results and Discussion 

4.1. Big Data - Characteristics, Sources, and Analytics 

The bar graph illustrated the rapid growth of global data volume from 2010 to 2025, measured in 

zettabytes (ZB). A zettabyte equals one trillion gigabytes, underscoring the immense scale of data 

involved. In 2010, global data volume was minimal only about 2 ZB. However, the volume 



Journal of Computational Analysis and Applications VOL. 33, NO. 7, 2024 

2356 
Safiul Islam et al  2349-2367 

 
 
 
 

 
 

increased steadily over the following years, reaching approximately 15 ZB by 2016 and surpassing 

30 ZB in 2018. This growth trend accelerated significantly from 2020 onward, with global data 

volume around 64 ZB in 2020 and nearly 97 ZB by 2022. The most striking rise occurs between 

2022 and 2025, where data volume is projected to reach an astonishing 181 ZB (Figure 2). 

 

This exponential growth reflects the digital transformation across sectors such as healthcare, 

finance, education, and manufacturing. Factors contributing to this surge include the proliferation 

of smart devices, expansion of cloud computing, the Internet of Things (IoT), and widespread use 

of artificial intelligence and machine learning. The graph highlights the increasing demand for 

robust data management, cybersecurity, and analytics capabilities as data becomes a central asset 

in the global economy. It also underscores the urgency for organizations and governments to adapt 

to the challenges and opportunities of the data-driven era. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Growth of Global Data Volume (2010–2025) 

 

Big data is known by its four main characteristics, called the “four Vs”: volume, velocity, variety 

and veracity, making it unique from usual data sets (Suganya, 2022). The volume of data in the 

global data sphere is expected to rise to 181 zettabytes by 2025 and most of this data will be 

produced by businesses and government organizations. Nowadays, data comes from many 

different places, for example, mobile devices, sensors (part of the IoT), financial records, social 

networks, satellite pictures and documents held by governments. Analytics, especially through AI 

and ML, have recently allowed for more powerful ways to get useful findings from complex 

datasets. A 2023 survey by NewVantage Partners showed that 91% of top global firms saw real 

improvements in their business thanks to big data and AI investments. In the public sector, 

analytics helps with keeping an eye on pandemics, alerting people about possible disasters and 

making sure infrastructure investments are being made wisely. 
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4.2. Rapid Response: Data Analytics for Swift Policy Action 

The bar chart compares the performance or metric (unspecified) of five countries like South Korea, 

New Zealand, Bangladesh, Italy, and Estonia before and after the implementation of Big Data 

technologies. The blue bars represent values before the adoption of Big Data, while the red bars 

represent values after. In all countries shown, values decreased after Big Data implementation. 

South Korea dropped from about 12 to 7 units, New Zealand from 14 to 8, Bangladesh from 18 to 

15, Italy from 16 to 10, and Estonia from 10 to 5. Despite adopting Big Data, none of the countries 

show an increase in this metric, suggesting a possible reduction in a negative indicator such as 

cost, error rate, or processing time (Figure 3). Bangladesh consistently recorded the highest values 

both before and after implementation, while Estonia had the lowest in both scenarios. The data 

likely indicates improvements (i.e., reductions in negative metrics) due to Big Data adoption across 

these nations. This highlights Big Data’s potential to optimize systems and processes by lowering 

inefficiencies or minimizing risks. However, the chart does not specify the metric being measured, 

which is crucial for a more precise interpretation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Crisis Recovery Times Before and After Big Data Adoption 

 

Big data has made it easier to handle emergencies by responding quickly. Thanks to real-time 

information, it becomes much easier for policymakers to see where help is needed, improve 

resource use and address problems rapidly and efficiently. According to the International 

Federation of Red Cross and Red Crescent Societies (Ólafsson, 2024), using live data analytics in 

humanitarian situations decreased average response time by 36% and supported a 28% rise in 

delivering aid throughout 50 countries. 

Also, Italy used mobile phone data to see if people were keeping to the lockdown rules, boosting 

compliance by 45% as shown by the Italian Ministry of Health (2021). In India, Aarogya Setu app 

helped by identifying high-risk areas. As a result, local officials could set aside beds and medical 

supplies and control the case rise in the area by about 30%. 

 

4.3. Technological Limitations and the Digital Divide 

The pie chart highlights key challenges associated with the adoption of big data technologies. The 

most significant concern is data privacy, accounting for 24%, reflecting widespread apprehension 
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about the protection of personal and sensitive information. Institutional capacity gaps follow at 

18%, indicating limitations in skilled workforce, infrastructure, and organizational readiness. The 

digital divide (16%) points to unequal access to digital tools and resources, which hinders inclusive 

implementation. Data integration and interoperability (15%) present technical difficulties in 

merging diverse data sources. Regulatory fragmentation (14%) underscores the complications 

arising from inconsistent or conflicting legal frameworks across regions (Figure 4). Lastly, 

cybersecurity risks represent 13%, emphasizing the threat of data breaches and system 

vulnerabilities. Together, these issues reveal that while big data offers transformative potential, its 

effective use requires addressing a complex set of technical, regulatory, and ethical challenges. 

 

Not all countries have the same chance to use big data tools. The International Telecommunication 

Union (ElNemr, 2024) states that about one-third of the world’s people or over 2.6 billion, do not 

have reliable internet access which greatly hinders their chance to reap the benefits of data-driven 

progress. Even in the highest-income nations, most small and medium-sized enterprises (SMEs) 

lack the resources to implement advanced analytics (OECD, 2023). Because of such technical 

limitations, the digital divide is getting wider, bringing new threats to current inequalities on a 

national and global level. 

 

Figure 4. Barriers to Effective Use of Integration, Interoperability, and Capacity Gaps. 

 

Big data can only be used well when there are skilled workers and flexible institutions. But in 

2022, according to the World Bank, about 61% of developing countries encounter severe shortages 

of data scientists, analysts and IT experts in government work. There are not many financial 

resources for capacity-building: digital strategies in national plans often do not include budgets for 

staff development (Joubert, 2023). Because of inertia at the highest levels, isolation among 

government bodies and no coordination, integrating big data into making policies becomes a 

challenge. 



Journal of Computational Analysis and Applications VOL. 33, NO. 7, 2024 

2359 
Safiul Islam et al  2349-2367 

 
 
 
 

 
 

 

4.4 Impact of Data-Driven Policy Formulation and Decision-Making 

The illustration presents the mean effectiveness scores of data-driven policy formulation and 

decision-making across six critical public sectors like Healthcare, Education, Infrastructure, 

Environment, Public Safety, and Economic Policy accompanied by standard deviation error bars 

reflecting outcome variability. The scores are presented on a scale of 1 to 10, indicating the 

perceived effectiveness of data-driven solutions in enhancing governance and service delivery 

(Figure 5). Among the assessed categories, Economic Policy demonstrates the highest average 

effectiveness score (9.0), highlighting the essential role of big data and predictive analytics in 

financial forecasting, taxation systems, and economic resilience initiatives. Public Safety attains a 

score of 8.5, driven by enhancements in crime prediction, emergency response efficacy, and risk 

management. Healthcare and Environment earn favorable evaluations due to data-driven activities 

in disease surveillance, personalized therapy, environmental monitoring, and sustainability efforts. 

Despite Education and Infrastructure demonstrating positive impacts, their average scores remain 

notably low (7.5 and 6.8, respectively), likely due to sluggish adoption rates and the limitations of 

outdated methods. The application of standard deviation bars emphasizes the variability in 

implementation outcomes, underscoring the need for strong data governance frameworks and 

adaptable policy processes to enhance the benefits of data-driven decision-making. 

 

 

Figure 5. Impact of Data-Driven Policy Formulation and Decision-Making Across Key Sectors 
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5.0 Recent Cast Studies 

5.1. Case Study 1: Big Data and Pandemic Response 

During the COVID-19 pandemic, big data was used in a major way to address and control the 

public health crisis. Thanks to real-time health information, travel data and by looking at social 

media activity, the authorities in China managed to isolate many contacts and cut down new 

infections by about 60% in significant regions. The use of credit card information, mobile phone 

data and video surveillance in South Korea made their response to COVID-19 more efficient by 

40% which helped them keep their mortality rate low among OECD countries (Min, 2022). 

Globally, the World Health Organization’s dashboard collected and presented information about 

the pandemic in 194 countries which aided prompt international action. There was a 55% rise in 

data sharing among countries since the pandemic which helped public health actions and the 

rollout of vaccines. On the other hand, problems with data privacy and confidence from the public 

have not completely gone away. Another research, most people are worried about health data being 

misused, pointing to the importance of having strong laws and rules in place for future big data 

uses in public health (Miah et al., 2019; Manik et al., 2020a,b). 

 

5.2. Case Study 2: Financial Shocks and Market Interventions 

Because of the 2008 global financial crisis and the changes that followed, people now appreciate 

how important big data can be for stabilizing the economy. Real-time supervision of the market, 

checking transactions and analysis of feelings or views, all done with big data, have allowed 

financial regulators to notice new risks early and prevent them. The Bank for International 

Settlements reports that countries that use financial data analytics recovered market stability much 

sooner, up to 1.7 times faster, than other countries. In 2020, when markets were affected by 

COVID-19, the SEC detected flash crashes through real-time data analysis and stopped potential 

losses of $7.5 billion. Big data analytics enabled the European Central Bank to watch over lending 

and cash liquidity in the Eurozone, which helped them reduce the threat of financial contagion by 

18%. Besides, bias, drowning in information and cybersecurity risks remain issues to watch out 

for. 39% of the surveyed financial regulators highlighted to the IMF in 2022 that they are worried 

about the reliability and security of big data systems and highlighted the importance of ongoing 

action and investment in cybersecurity (Ahmed, 2024). 

 

5.3. Case Study 3: Natural Disaster Management 

Today, more natural disaster management depends on big data. Thanks to satellite photos, social 

media tools and IoT sensors in 2022, offices responsible for detecting hurricanes, floods and 

wildfires were able to recognize them sooner and predict them more precisely. Research from the 

United Nations Office for Disaster Risk Reduction (UNDRR) has shown that using real-time 

analytics can cut down average disaster response time by 23% and help target aid more accurately, 

by 32% (Kirpalani, 2024). Thanks to weather data, remote sensing and reports from the public, the 

emergency services were able to allocate their resources better and make responses 27% faster 

than before (Australian Bureau of Meteorology, 2020). Using big data technology, the flood 

prediction system in Bangladesh helped 2 million people get early warnings and resulted in a 18% 

drop in deaths and damage to assets in the country. 
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6. Challenges and Risks 

Despite the great benefits for the economy, big data can expose us to considerable challenges and 

risks. Such issues are linked to security, privacy, technology, if countries are ready and rules and 

regulations from governments. The World Economic Forum (2023) reports that among 

policymakers, 64% say that data security and privacy are the main reasons why big data solutions 

are not upscaled. The following section reviews each difficulty carefully, showing the big picture 

as well as real-life examples. 

 

6.1. Early Warning Systems and Real-Time Risk Detection 

Developing advanced systems that can predict emergencies early is one of the main benefits big 

data brings to crisis management. They gather and study a wide range of data from financial and 

health systems to social platforms and satellite pictures to notice anything unusual and predict any 

dangers that might happen (Rahman et al., 2024). More than 190 countries now benefit from early 

alerts through the GDACS which has reduced the delay in disaster reporting by some 60% 

compared to previous systems (GDACS Annual Report, 2023). According to the World Bank 

study, using early warning systems built with data helped nations reduce the number of disasters’ 

victims and speed up recovery. 

 

6.2. Data Security and Privacy 

Because of the growth of big data, the frequency and severity of data breaches and privacy 

violations have increased. In the year 2022, the number of global data breach incidents grew by 

23%, affecting more than 1.6 billion personal records (Pimenta Rodrigues, 2024). Because the law 

and ethics move at a slower pace than technology, there are holes in how systems are managed 

and guarded. According to the OECD (2022), effective laws protecting data are present in a little 

more than half of countries and enforcement follows different standards. According to a recent 

poll by Pew Research Center (2022), 72% of people are concerned about how companies and 

government entities deal with their data. 

 

6.3. Regulatory, Governance, and Standardization Challenges 

Regulatory rules can usually not adjust as quickly as big data technologies. As of 2023, only 47% 

of G20 nations had brought their laws in line with new problems like algorithmic bias, data 

portability and cross-border data flows (Oliva, 2023). When regulations differ across countries and 

no global rules exist, multinational businesses must manage added compliance challenges and have 

trouble working together across jurisdictions. The World Bank (2022) reports that different sets of 

privacy regulations add as much as 18% to the price of exchanging data internationally which may 

hinder progress and join economies. 

 

6.4 Risks of Data Misuse and Unintended Consequences 

There is also a risk that big data can be used improperly such as discriminatory profiling, increase 

surveillance or change how people view issues (Khan et al., 2024). A study by MIT in 2022 

revealed that 35% of AI algorithms in finance displayed bias which affected both giving credit and 

making investments. Avoiding errors with data in public health protects groups that may be 
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stigmatized or excluded. More and more, researchers and organizations are demanding that big 

data systems be audited by outsiders and better ethics should be used to avoid causing harm. 

 

7.0 Policy Recommendations 

To make the most of big data, laws and regulations should be changed to fix the problems we know 

about. A study by the World Bank (2023) found that nations using comprehensive big data policies 

recovered harder from the crisis and gained more trust from citizens in government offices. It 

contains practical suggestions for setting strong digital systems, encouraging teamwork, 

maintaining ethics and tightening long-term resilience. Getting a strong, flexible digital foundation 

is essential. The International Telecommunication Union believes that digital infrastructure 

investments bring back $3.70 for every $1 spent after a period of ten years (White, 2023).  

 

7.1. Fostering Multi-Stakeholder Collaboration 

Making sure government, industry, academia and civil society join forces is important for both 

governing data well and promoting innovation. In 2023, the OECD reported that when public and 

private sectors work together more, adoption of data-driven policies increases by 27%. 

Establishing relevant bodies, sharing platforms and teaming up across sectors allows for better 

sharing of data and quicker growth in good practices. Building trust is very important when using 

big data. Officials ought to make and enforce detailed rules to protect data, complete assessments 

for main data initiatives and highlight transparency via progress in open government initiatives. 

According to the Pew Research Center, 69% of people in a global poll answered that they would 

back data-driven policies if they had a clear idea of how their data was kept protected (Splichal, 

2022). Supervision by independent groups and set rules for accountability can stop misuse and 

build faith in the police. 

 

7.2. Investing in Skills Development and Capacity Building 

Having a future-ready workforce helps the most from big data. According to the World Economic 

Forum (2023), by 2025, almost half of employees will have to learn new skills to keep up with 

data analytics. From primary to university level, national programs should make sure students 

learn data science, digital literacy and skills that involve different subjects. Teaming up with 

universities and private companies helps fill talent vacancies and boosts innovative ideas. Efforts 

to expand broadband, use the cloud and make data centers more reliable should mainly be focused 

on areas where few people have internet access. The use of incentives to increase investment in 

networks can increase nationwide competitiveness and support next-generation networks. 

Policymakers are also called upon to adjust their rules as technology advances. The G20 Digital 

Economy Task Force (Minenna, 2024) advocates using flexible approaches to encourage the use 

of regulatory sandboxes, continual learning and responsive adjustments to rules. Making sure 

policies are flexible and reviewed frequently allows governments to notice new risks, work with 

updated data and react swiftly to upcoming difficulties. 

 

8. Conclusion 

The integration of big data into global networks has profoundly altered the creation, processing, 

and application of information across several sectors. The initial graphic depicts the exponential 
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increase in global data volume, rising from a few zettabytes in 2010 to a projected 181 zettabytes 

by 2025, underscoring the substantial impact of digital technology, smart devices, and 

interconnected platforms. This data influx presents substantial opportunities for innovation, 

strategic decision-making, and operational efficiency. The second graphic depicts the reactions of 

nations to the implementation of big data techniques. The performance improvements noted after 

adoption in South Korea, New Zealand, Bangladesh, Italy, and Estonia demonstrate that big data 

analytics can provide measurable benefits, such as reduced inefficiencies, improved monitoring, 

and optimized resource allocation. This indicates a positive correlation between data adoption and 

enhanced national or institutional performance; however, outcomes may vary depending on 

existing infrastructure and data maturity levels. Nevertheless, as highlighted in the third graphic, 

several substantial obstacles persist. Data privacy concerns represent the predominant issue, 

accounting for 24% of reported problems, followed by weaknesses in institutional capability at 

18% and the digital divide at 16%. These obstacles hinder equitable access and diminish the 

effectiveness of data-driven initiatives, particularly in underdeveloped regions. Supplementary 

issues, including cybersecurity concerns, legal disarray, and insufficient data interoperability, 

intensify the challenges in establishing robust big data ecosystems. In conclusion, although big 

data possesses transformative potential for national development, economic strategy, and public 

service improvement, its successful use depends on addressing technical, regulatory, and ethical 

obstacles. Policymakers, organizations, and international stakeholders must invest in data 

infrastructure, enhance workforce skills, promote legislative coherence, and prioritize digital 

inclusivity. Society can only fully leverage the potential of big data for sustainable, transparent, 

and egalitarian advancement in the digital age by addressing these fundamental challenges. 
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