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Abstract  

This study assessed the transformative impact of implementing open data principles on 

fostering innovation across various sectors and enhancing global economic 

development. Using a comprehensive analysis of secondary data from government 

portals, industry reports, and global innovation indexes between 2015 to 2019, the 

research employed panel data regression, correlation analysis, and descriptive statistics 

to evaluate key relationships. The findings indicate that the availability of open data 

significantly increases innovation outputs, with robust statistical evidence showing 

positive correlations between open data sets and sector-specific innovation metrics 

such as patents filed, R&D expenditure, and the number of startups created. Greater 

interoperability of open data across international borders contributes to economic 

growth, particularly through international joint ventures. However, the lack of 

standardized data formats hampers cross-sector collaboration. Regions with well-

established open data policies demonstrate faster technological advancements and 

economic development compared to regions without such policies. The study 

highlighted the critical importance of promoting open data initiatives, standardizing data 

formats, strengthening data governance frameworks, and investing in digital 

infrastructure and capacity building to optimize open data utilization and drive 

sustainable development. 
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1. Introduction 

With the pace and intensity of development in digital transformation, data has emerged 

as a fundamental asset for driving innovation, economic growth, and societal 

development. The strategic management and effective utilization of open data are 

pivotal, not only in enhancing public services and governance, but also in empowering 

businesses and communities across various sectors [1]. Initiatives such as the 

International Open Data Charter and the Global Open Data Index have been 

instrumental in setting standards for the open availability of government data and 

advocating for data to be open by default, accessible, timely, and interoperable, which 

are crucial for ensuring that the data can be effectively used for a wide range of 

applications [2]. 

The European Commission's 2023 identification of high-value datasets illustrates a 

strategic focus on data that significantly impacts economic and societal development 

[3]. These categories include geospatial, earth observation and environment, 

meteorological, statistics, companies and company ownership, and mobility data, which 

are recognized for their potential to drive substantial innovation and growth. 

Furthermore, the COVID-19 pandemic revealed the critical role of timely and open data 

sharing in addressing global challenges, as open data was crucial for rapid virus 

information sharing, real-time disease tracking, and informed public health decisions [4]. 

It facilitated global collaboration, enhanced public communication, and supported 

international cooperation, significantly improving the effectiveness of the global 

response to the health crisis. However, a crucial concern is the risk to privacy and 

security. As data becomes more openly available, ensuring that this does not 

compromise individual privacy or lead to data misuse is a considerable challenge. Data 

protection laws and regulations, such as the General Data Protection Regulation 

(GDPR) in the European Union, attempt to address these concerns by setting stringent 

guidelines on data handling and privacy [5]. 

Despite the potential benefits, many regions and sectors face hurdles in adopting open 

data policies effectively with issues such as the lack of technical infrastructure to 

support data openness, the need for more capacity in data literacy and management, 

and the cultural resistance to data sharing [1]. These barriers prevent the full realization 

of open data benefits, such as increased transparency, enhanced public participation in 

governance, and the fostering of innovation and economic development. Moreover, 

Park and Gil-Garcia [6] argues that while the value of open data in promoting 

transparency, accountability, and innovation is widely recognized, there remains a 

significant gap in its implementation across different global contexts, considering that 

the standardization of data formats, interoperability between diverse data systems, and 

alignment of open data initiatives with sustainable development goals are critical areas 



 

 

that need addressing [1]. Hence, the study aims to assess the transformative impact of 

implementing open data principles on fostering innovation across various sectors and 

enhancing global economic development to proffer relevant insights and actionable 

recommendations for policymakers and industry leaders to optimize open data 

utilization, enhancing both governance and economic strategies worldwide, following 

these research objectives: 

1. To analyse the relationship between open data accessibility and innovation within 

key sectors such as healthcare, finance, and education.  

2. To evaluate the impact of data interoperability and comparability on fostering 

international and cross-sector collaborations.  

3. To investigate the contribution of open data to economic growth and the 

achievement of the United Nations Sustainable Development Goals (SDGs).  

4. To identify barriers and best practices in the implementation of open data policies 

across different regions and sectors. 

2. Literature Review 

Open data refers to the practice of making digital data accessible to anyone, without 

restrictions such as copyrights or licenses, based on the principles of transparency, 

accountability, and participation, suggesting a proactive approach to the dissemination 

of information by governments and institutions to foster a more informed and engaged 

public [7]. The notion of data being "open" is not just about the availability of the data 

but also its usability, ensuring that it can be freely used, reused, and redistributed by 

anyone [8]. The International Open Data Charter outlines six core principles that strive 

to standardize and promote the openness of data worldwide, designed not only to 

facilitate the easy exchange and usability of data but also to ensure that this data serves 

to enhance governance and citizen engagement, and drive innovation and inclusive 

development [9]. The Charter advocates for data to be "Open by Default," pushing for a 

paradigm shift where data is accessible unless there is a valid reason for its exclusion, 

thus directly supporting transparency and serving as a foundation for public trust and 

scrutiny, which are crucial in democratic governance [10][11]. 

However, Teizeira et al. [12] contends that the principle of ensuring data is "Accessible 

and Usable by All" sometimes contradicts the issues of privacy and security, especially 

concerning sensitive information. Moreover, while the principle encourages the 

provision of data in a comprehensive, timely, and updated manner, this ideal is often 

hampered by logistical, technical, and financial constraints, particularly in less 

developed regions, thereby raising crucial questions about the feasibility and ethical 



 

 

implications of fully implementing open data initiatives [4][13]. Another principle of the 

charter (comparability and interoperability) highlights the necessity for data standards 

that do not just facilitate the local usability of data but also ensure that datasets can be 

integrated and compared across different jurisdictions and sectors [14][15]. This is 

particularly relevant to global economic development and innovation, as data 

interoperability is a prerequisite for complex analyses and solutions that span beyond 

local contexts; although it involves harmonizing formats, metadata, and data structures, 

often requiring substantial investment and coordination [16][17]. 

The principles of the Charter are intended to influence global data policies significantly, 

by setting a universal standard to encourage countries and organizations to adopt open 

data practices that align with these global norms, fostering a more uniform approach to 

data management globally [18]. This has the potential to not only enhance local 

governance and development outcomes, but also to facilitate international cooperation 

and global development initiatives [19]. Although studies indicate varied success across 

different countries and sectors, suggesting that the effectiveness of open data policies is 

highly contingent on local contexts, including political, cultural, and economic factors 

[20][21]. For example, while open data might lead to significant public sector reforms 

and business innovations in one setting, it might not yield substantial outcomes in 

another due to differences in implementation capacity or public engagement levels [22]. 

 Impact of Open Data on Sectoral Innovation 

Chan [23] avers that open data is an effective catalyst for innovation across various 

sectors, significantly influencing how organizations, governments, and communities 

interact with information and derive value from it. For instance, in healthcare, open data 

has been instrumental in advancing medical research and shaping public health 

policies, considering that access to anonymized patient data, epidemiological data, and 

clinical trials has broadened the scope for research, enabling more in-depth research on 

disease patterns, treatment outcomes, and public health trends [24]. In addition, open 

genomic databases have accelerated the pace of genetic research, leading to faster 

and more precise diagnostics and personalized medicine approaches [25]. However, 

the sector also faces significant challenges, particularly concerning data privacy and the 

risk of re-identification, which could undermine public trust. This is because the 

heterogeneity of healthcare data often complicates the usability and interoperability of 

datasets, necessitating sophisticated normalization and standardization techniques to 

ensure they are beneficial across different systems and regions [26]. 

The financial sector has similarly benefited from the advent of open data, with increased 

transparency being one of the most significant outcomes, as open data initiatives have 

led to greater accountability in government spending and financial services, helping to 



 

 

combat fraud and corruption [27][28]. Innovations such as open banking, where 

customers can securely share their financial data with third-party providers to access 

better services, illustrate how open data can drive product innovation and enhance 

consumer choices [29]. For instance, fintech startups like Acorns or Stash leverage 

open banking to connect to user accounts and automate saving or investing based on 

their spending habits and financial goals [30]. Nevertheless, the adoption of open data 

initiatives in the financial industry is also challenged with balancing openness with 

stringent regulatory requirements related to financial secrecy and data protection, 

reflecting a sector that remains cautious in its approach to open data [27]. 

In education, open data has facilitated the development of rich educational resources 

and innovative teaching methodologies [31]. Open access to educational content, 

including course materials from prestigious universities and data sets for academic 

research, has democratized learning and broadened educational opportunities for a 

global audience. Initiatives like the Open Educational Resources movement highlight 

how open data can support the customization of teaching resources to meet diverse 

educational needs [32]. Despite these advances, the digital divide remains a critical 

issue; disparities in access to technology significantly affect the utility of open data in 

education, particularly in under-resourced areas [33][34]. 

Environmental monitoring is also undergoing a transformative shift with the adoption of 

open data, leading to significant improvements in research, public awareness, and 

policymaking [35]. Enhanced monitoring capabilities now allow for integration of data 

from varied sources like citizen science and independent stations, fostering a more 

diverse understanding of environmental patterns and challenges. Open environmental 

data also enhances public engagement by enabling citizens to access real-time and 

historical data on local environmental conditions, such as air and water quality [36]. This 

accessibility not only drives public participation but also supports accountability by 

allowing independent verification of governmental environmental reports[35][37]. 

Evidences across these sectors indicate that open data significantly enhances 

innovation by fostering new business models, improving services, and facilitating more 

informed decision-making [1]. Yet, this positive impact is not uniformly felt across all 

regions and communities, largely due to varying capabilities in data handling, 

technological infrastructure, and regulatory environments[38]. For instance, while some 

countries have harnessed the power of open data to leapfrog technological and 

economic development, others struggle with basic data governance issues, limiting their 

ability to effectively use open data [22]. Taleb [39] avers that emerging trends indicate a 

growing recognition of the need for robust data governance frameworks that not only 

promote data openness but also ensure data quality, privacy, and security. As the 

volume and variety of open data continue to grow, the challenge of maintaining these 



 

 

standards become increasingly complex, requiring continuous innovation in data 

management practices. 

 

Open Data and Economic Development 

Teixeira [12] affirms that open data facilitates economic development by promoting 

transparency, enabling innovation, and improving efficiency in both public and private 

sectors. According Mu et al., [40] governments that adopt open data policies create 

environments conducive to business and innovation by making vast amounts of data 

available which can be leveraged by entrepreneurs to develop new products and 

services, by investors to make informed decisions, and by governments themselves to 

improve planning and service delivery. 

However, the economic impact of open data is not universally positive or 

straightforward, as the work of Perera and Iqbal [41] indicates that some regions have 

harnessed the potential of open data to drive growth and innovation, while others have 

faced challenges in translating open data availability into tangible economic outcomes, 

due to variations in technological infrastructure, data literacy, and institutional capacity, 

which can impede the effective use and impact of open data [42]. 

The United States' Data.gov initiative, which hosts over 200,000 datasets, has been 

instrumental in fostering new business opportunities and enhancing public service 

delivery [43]. Companies like Zillow, which uses public government data to provide 

detailed real estate information, exemplify how open data can be transformed into 

valuable economic assets that drive industry innovation and consumer benefit [44]. 

Similarly, the UK’s Open Data Initiative has positioned the country as a leader in open 

data utilization, with studies have showing that the UK's approach to open data has not 

only improved transparency and governmental efficiency but has also spurred economic 

growth by supporting startups and small businesses that rely on public data [45]. The 

UK government estimates that open data contributes billions to the national economy 

annually through its impacts on various sectors including education, transportation, and 

healthcare [43]. 

Despite these successes, the economic impacts of open data remains controversial, as 

critics argue that the benefits of open data are often overstated and that the costs 

associated with data collection, maintenance, and dissemination can be substantial 

[46][47]. Furthermore, the economic gains from open data are sometimes concentrated 

in certain sectors or regions, raising concerns about inequality and accessibility [48]. For 

example, while tech-savvy regions like Silicon Valley may derive immense benefits from 

open data, less developed areas might not see such impacts. The European 

http://data.gov/
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Commission [49] however suggest that maximizing the economic benefits of open data 

requires not only the availability of data but also an elaborate ecosystem that includes 

strong policy frameworks, technological infrastructure, and human capital. 

Open Data in Crisis Management 

The utilization of open data during global crises, particularly evident during the COVID-

19 pandemic, has significantly shaped contemporary approaches to crisis management 

and response [50]. The COVID-19 pandemic emphasizes the critical role of timely, 

accessible data in managing public health emergencies, facilitating informed decision-

making, and enhancing public communications, considering that the  pandemic saw an 

unprecedented release of open data sets by governments, international organizations, 

and private entities [51][52]. Data regarding infection rates, mortality rates, hospital 

capacity, and later, vaccination progress, were made available in real time, with 

platforms such as the COVID-19 Data Repository by the Center for Systems Science 

and Engineering at Johns Hopkins University becoming a vital resource for tracking the 

spread of the virus globally [53]. The open accessibility of this data allowed researchers, 

policymakers, and the public to obtain critical information that was essential for 

navigating the health crisis. Critically, the use of open data during the pandemic 

facilitated innovations in disease surveillance and forecasting [54][55]. Researchers 

utilized open data to develop predictive models and simulations to forecast the spread 

of the virus and to anticipate the impact on healthcare systems, thereby helping 

governments and health organizations plan their responses and allocate resources 

effectively [56][57].  

According to Riley et al., [58] the COVID-19 pandemic experience highlighted the 

necessity for international standards in data collection and sharing. Discrepancies in 

how data was reported across different countries and regions often made it difficult to 

conduct global comparisons and analyses. Establishing common standards for data 

collection, reporting, and sharing could enhance the utility of open data in managing not 

just health crises but also other types of global emergencies [59][60]. Also, the 

pandemic revealed the necessity of investing in data infrastructure and capabilities. For 

countries that lacked adequate digital infrastructures, the potential benefits of open data 

were not fully realized, hence the need to enhance digital capabilities, not just in wealthy 

urban centres but across diverse settings to maximize the potentials of open data in 

crisis contexts [61]. Pratt [62] further points that the urgency of the pandemic not only 

led to quick data-sharing initiatives, but also sparked a broader discourse on how to 

balance public health needs with individual rights to privacy, thus indicating that while 

rights to privacy is important, the availability of data (a function of open data scheme) is 

just as important, especially in crisis moments, thus necessitating the essentiality of 

developing frameworks that can rapidly negotiate this balance [63]. 



 

 

Challenges and Barriers in Implementing Open Data 

Technical issues, particularly those related to data standardization (the process of 

bringing data into a common format that allows users to process and analyse it from 

multiple sources seamlessly) and interoperability (the ability of different information 

technology systems and software applications to communicate, exchange data, and use 

the information that has been exchanged), pose significant challenges to the effective 

use of open data [63][64]. Without standardization, data from different sources may not 

be compatible, leading to inefficiencies and errors in data use, while a lack of 

interoperability can hinder the integration of open data sets into existing systems, 

limiting their utility for decision-making and innovation [65].  Studies indicates that these 

technical challenges are not merely operational, but also impact the strategic value of 

open data, especially in cases such as when governments release large quantities of 

data, and the potential of these data sets is often underutilized due to the lack of 

standardization and interoperability [66][67].  

At the policy level, the implementation of open data initiatives is often hindered by 

insufficient governance frameworks that fail to address the complex dynamics of data 

sharing [68][69]. The establishment of open data policies requires careful planning and 

strong legal frameworks to ensure that data is shared effectively and ethically. 

Governments face the challenge of creating policies that not only promote data 

openness but also safeguard sensitive information and protect the rights of data 

subjects [70]. Considering that governance challenges are particularly pronounced in 

environments with limited policy coherence, where multiple agencies handle data 

without a centralized strategy, different parts of the government may adopt divergent 

practices that complicate the holistic implementation of open data policies [71][72]. 

Moreover, political resistance from entities that perceive open data as a threat to their 

control over information can impede policy implementation [73]. Thus, effective 

governance of open data requires not only legal and regulatory frameworks, but also 

mechanisms to ensure compliance and alignment across all sectors of government 

[74][75]. 

Maria [76] alludes that privacy concerns represent one of the most significant barriers to 

the adoption of open data policies, considering that the tension between making data 

openly available and protecting individual privacy rights is a key issue in the discourse 

around open data. Data protection laws such as the General Data Protection Regulation 

(GDPR) in the European Union have set high standards for privacy, requiring that any 

release of data be balanced with considerations of individual rights [76][77].  A major 

consideration in privacy issues in big data is the potential re-identification of individuals 

from datasets that were presumed anonymized [78][79]. Studies have revealed 

instances where individuals could be re-identified through the combination of different 



 

 

data sets, leading to serious privacy breaches, intensifying the contentions surrounding 

the adequacy of current anonymization techniques and the need for more sophisticated 

methods that can ensure privacy without undermining the utility of the data [80][81][82]. 

In essence, while the benefits of open data are widely acknowledged, addressing its 

implementation challenges requires a multi-faceted approach involving technical 

solutions, effective governance, and the careful balancing of openness with privacy, so 

that stakeholders can better harness the potential of open data to drive public value and 

innovation [83][84[85] 

3. Methods 

This study was conducted using quantitative analysis involving the use of panel data 

regression, correlation analysis, and descriptive statistics to evaluate the relationships 

between open data availability, data interoperability, technological advancement, 

economic development, and progress toward Sustainable Development Goals (SDGs). 

The proposed hypotheses are: 

H1: The availability of open data significantly increases innovation outputs across various 

sectors. 

H2: Greater interoperability of open data across international borders leads to more robust 

economic growth in participating countries. 

H3: The lack of standardized formats and interoperability in open data significantly hampers 

cross-sector collaboration. 

H4: Regions with well-established open data policies witness faster technological advancements 

and economic development compared to regions without such policies 

Data between 2015 and 2019 was collected from government open data portals, industry 

reports, international economic and trade databases, and global innovation indexes. To 

examine the relationship between open data availability and innovation outputs across 

various regions over time, the study utilized a panel data regression model specified as: 

Yit= α+ βXit+ γZit+ ϵitY 

In this model, Yit represents the innovation output for region (i) at time (t), Xit denotes the 

availability of open data, and Zit includes control variables such as GDP per capita and 

education level. The coefficients β and γ measure the impact of open data and control 

variables, respectively, with ϵit capturing the error term. To quantify the strength and 

direction of the relationship between data interoperability and economic growth, the study 

utilized the correlation coefficient: 

𝑟 =  
𝑛(∑ 𝑥𝑦) − (∑ 𝑥)(∑ 𝑦)

√[𝑛 ∑ 𝑥2 − (∑ 𝑥2)] [𝑛 ∑ 𝑦2 − (∑ 𝑦2)]
 



 

 

Where r represents the correlation coefficient, (n) is the number of data points, ∑xy is the 

sum of the product of paired scores, ∑x and ∑y are the sums of the x and y scores, and 

∑X2 and ∑y2 are the sums of the squared scores for x and y, respectively. Impact 

assessment was further conducted to investigate the interplay of interoperability in open 

data and cross-sector collaboration using data from industry reports and international 

databases to measure the variables including standardized data formats, the number of 

cross-sector projects, and qualitative measures of collaboration success. Comparative 

analysis was also conducted to understand the performance of regions with well-

established open data policies in technological advancements and economic 

development compared to regions without such policies. Data sources included policy 

documents, regional economic performance data, and technology adoption rates to 

measure variables including the presence and quality of open data policies, technological 

advancement indicators, and economic growth metrics. 

4. Results and Discussion 

Hypothesis One: 

 

Fig. 1: Number of Open Data sets vs. composite innovation output score 

 



 

 

 

Fig. 2: Distribution of Innovation outputs by Quartile of Open Data availability. 

 

Fig. 3: Average Innovation outputs by Quartile of Open Data Availability 

Table 1: Multiple Regression Analysis Results 

Parameter Coefficie
nt 

Standard 
Error 

t-value P-
value 

95% Confidence Interval 

Lower 
Boundary  

Upper Boundary 

Intercept -0.551 33.869 -0.016 0.987 -67.798 66.697 

Number of Open 
Data Sets 

0.299 0.019 15.905 < 0.001 0.262 0.336 

GDP per Capita 0.000054 0.000427 0.127 0.899 -0.000794 0.000902 



 

 

Population 0.000000
237 

0.000002 0.126 0.900 -0.000003 0.000004 

Education Level 0.214 1.777 0.120 0.904 [3.314 3.742 

Internet 
Penetration 

0.041 0.341 0.120 0.905 -0.637  0.719 

 

The multiple regression analysis results in Table 1 shows that regions with a higher 

number of open data sets tend to have higher innovation output scores, thus supporting 

H1 that the availability of open data significantly increases innovation outputs across 

various sectors, as visualized in the scatter plot above (Fig 1), illustrating the 

relationship between the number of open data sets and the composite innovation output 

score. The positive slope of the regression line clearly indicates a strong positive 

correlation. The coefficient for the number of open data sets is 0.299, implying that for 

each additional open data set, the composite innovation output score increases by 

0.299 units. This coefficient is statistically significant, with a p-value less than 0.001, 

reinforcing the strong positive impact of open data availability on innovation. Moreover, 

the R-squared value of 0.74 indicates that approximately 74% of the variance in 

innovation output scores can be explained by the model, which includes the number of 

open data sets and control variables. This high R-squared value underscores the 

robustness of the relationship. Interestingly, other control variables such as GDP per 

capita, population, education level, and internet penetration do not exhibit significant 

coefficients. This suggests that their impact on innovation output scores is relatively 

minor compared to the availability of open data sets. Consequently, the analysis and 

visualizations strongly support Hypothesis 1. The availability of open data significantly 

increases innovation outputs across various sectors (fig 2 and 3).  

 

Hypothesis Two: 

Table 2: Correlation Matrix: 

 Interoperability 
Index 

International Joint 
Ventures 

Collaborative 
Projects 

Interoperability Index 1.000 0.145 0.005 

International Joint 
Ventures 

0.145 1.000 -0.013 

Collaborative Projects 0.005 -0.013 1.000 



 

 
 



 

 

Fig. 4 Relationship between data interoperability index, number of international joint 

ventures and collaborative projects 

Fig. 4 illustrates the relationship between the data interoperability index and two key 

metrics: the number of international joint ventures and collaborative projects. The top row 

of scatter plots shows the weak correlation between the interoperability index and these 

metrics, indicating minimal direct impact. Specifically, the correlation between the 

interoperability index and international joint ventures is slightly positive (0.145), as shown 

in Table 2, suggesting a weak positive relationship. On the other hand, the correlation 

between the interoperability index and collaborative projects is almost negligible (0.005). 

Further, the box plots in Fig. 4 depict the distribution of international joint ventures and 

collaborative projects across different levels of data interoperability. These plots reveal 

that regions with higher interoperability levels tend to have more international joint 

ventures, though the variance is high. Conversely, there is no clear pattern observed in 

collaborative projects across different interoperability levels, highlighting the minimal 

influence of data interoperability in this aspect. 

Additionally, the correlation matrix heatmap in Fig. 4 visually confirms these observations. 

The weak positive correlation between the interoperability index and international joint 

ventures (0.145) and the near-zero correlation with collaborative projects (0.005) are 

evident. The average international joint ventures by interoperability level bar chart further 

emphasizes that higher interoperability levels correspond to slightly higher average joint 

ventures, supporting the weak positive relationship identified earlier. 

These findings align with Hypothesis 2, suggesting that greater interoperability of open 

data has a limited but positive impact on fostering international joint ventures, while its 

influence on collaborative projects is negligible. This indicates that while data 

interoperability can enhance economic growth through international partnerships, its 

effect on broader cross-sector collaboration remains minimal. 

Hypothesis 3: 

Table 3: GDP Growth Rate Model 

Parameter B SE β t p 95% CI 
Lower 

95% CI Upper 

Intercept 2.53 0.45  5.62 .000 1.65 3.41 

Open Data Availability 0.037 0.009 .32 4.11 .000 0.019 0.055 

Data Interoperability Index 0.028 0.010 .25 2.89 .004 0.009 0.047 

Table 4: Employment Rate Model: 



 

 

Parameter B SE β t p 95% CI Lower 95% CI Upper 

Intercept 59.85 1.98  30.24 .000 55.97 63.73 

Open Data Availability 0.217 0.049 .33 4.43 .000 0.120 0.314 

Data Interoperability Index 0.097 0.048 .15 2.02 .045 0.002 0.192 

 

Table 5: SDG Progress Model: 

Parameter B SE β t p 95% CI Lower 95% CI Upper 

Intercept 29.47 3.12  9.45 .000 23.35 35.59 

Open Data Availability 0.282 0.095 .28 2.97 .003 0.095 0.469 

Data Interoperability Index 0.248 0.098 .24 2.53 .012 0.055 0.441 



 

 

 



 

 

Fig 5: Relationship between open data availability, data interoperability, and various 

economic and sustainability outcomes 

Fig. 5 illustrates the results of the economic impact assessment, which examines the 

relationship between open data availability, data interoperability, and various economic 

and sustainability outcomes. The bar charts for the GDP growth rate, employment rate, 

and SDG progress models highlight the significant impact of these factors. The GDP 

growth rate model indicates that both open data availability and data interoperability index 

have positive and significant coefficients, as shown in Table 3. Specifically, open data 

availability (B = 0.037, β = .32, p < .001) and data interoperability index (B = 0.028, β = 

.25, p < .01) are positively associated with GDP growth, confirming that higher levels of 

open data and interoperability contribute to economic growth. Similarly, the employment 

rate model in Table 4 demonstrates that open data availability (B = 0.217, β = .33, p < 

.001) and data interoperability index (B = 0.097, β = .15, p < .05) significantly enhance 

employment rates. This suggests that regions with greater open data availability and 

better data interoperability experience higher employment, further supporting the 

hypothesis. 

Moreover, the SDG progress model, as presented in Table 5, shows that open data 

availability (B = 0.282, β = .28, p < .01) and data interoperability index (B = 0.248, β = .24, 

p < .05) are positively correlated with progress towards achieving SDGs. This indicates 

that these regions are more successful in meeting their sustainability goals. 

Additionally, the line plots in Fig. 5 depict the trends in open data availability and data 

interoperability index over the years, showing fluctuations that highlight the varying 

degrees of data practices across different periods. The correlation matrix heatmap 

confirms these findings, with positive correlations between open data availability, data 

interoperability, and the economic indicators. 

Hypothesis 4: 

Table 6: Group 1: Regions with Well-Established Policies 

Statistic Tech 
Startups 

R&D 
Expenditure 

Patent 
Filings 

GDP 
Growth 

Rate 

Employment 
Rate 

Income 
Levels 

Mean 52.1 2.75 31.8 5.8 75.6 30500 

Standard 
Deviation 

10.2 1.25 8.6 2.3 15.4 11000 

Min 35 0.7 20 2.1 53.4 12000 



 

 

Max 75 4.9 50 9.7 98.3 49000 

 

 

Table 7: Group 2: Regions without Well-Established Policies 

Statistic Tech 
Startups 

R&D 
Expenditure 

Patent 
Filings 

GDP 
Growth 

Rate 

Employment 
Rate 

Income 
Levels 

Mean 38.5 1.95 22.3 4.2 68.4 25000 

Standard 
Deviation 

8.8 1.05 6.4 1.8 12.3 10000 

Min 25 0.5 12 1.8 50.2 11000 

Max 60 3.8 35 7.5 92.1 46000 



 

 

 



 

 

Fig 6: comparative analysis result of regions with well-established open data policies 

versus those without such policies 

In Table 6, Group 1 regions exhibit higher averages across several key metrics compared 

to Group 2. Specifically, the mean number of tech startups in Group 1 is 52.1, whereas 

Group 2 averages 38.5. Similarly, R&D expenditure is higher in Group 1 (mean = 2.75) 

than in Group 2 (mean = 1.95). Patent filings also show a higher average in Group 1 

(31.8) compared to Group 2 (22.3). These differences suggest that regions with well-

established open data policies tend to foster greater technological advancement and 

innovation. Moreover, economic indicators such as GDP growth rate, employment rate, 

and income levels are also higher in Group 1. The average GDP growth rate in Group 1 

is 5.8% compared to 4.2% in Group 2, while the employment rate is 75.6% in Group 1 

versus 68.4% in Group 2. Income levels show a substantial difference as well, with Group 

1 averaging $30,500 compared to $25,000 in Group 2. These results indicate that regions 

with robust open data policies experience better economic development. 

The bar charts in Fig. 6 visually corroborate these findings. Each chart consistently shows 

that regions with well-established policies (green bars) outperform those without (blue 

bars) across various metrics. For instance, the charts for tech startups, patent filings, and 

GDP growth rate highlight higher values for Group 1, reinforcing the statistical data 

presented in the tables. 

Discussion 

The findings of the study are consistent with the theoretical underpinnings, highlighting 

the role of open data in enhancing transparency, facilitating research, and driving 

innovation. For instance, in healthcare, open data has been instrumental in advancing 

medical research and shaping public health policies [24]. Access to anonymized patient 

data and epidemiological data has enabled more in-depth research on disease patterns 

and treatment outcomes. Similarly, the financial sector has benefited from increased 

transparency and accountability due to open data initiatives, leading to innovations such 

as open banking [27][28]. In education, open data has democratized learning and 

facilitated the development of innovative teaching methodologies [31]. These sectoral 

impacts highlight the broad applicability of open data in fostering innovation, supporting 

the hypothesis that the availability of open data significantly increases innovation 

outputs across various sectors. 

Moreover, the study reveals that greater interoperability of open data across 

international borders leads to more robust economic growth in participating countries, 

the findings indicate a weak but positive correlation between the interoperability index 

and the number of international joint ventures. While the correlation with collaborative 

projects is minimal, the positive relationship with international joint ventures suggests 



 

 

that data interoperability can enhance economic growth through international 

partnerships. This aligns with the literature, which emphasizes the necessity of 

standardized data formats and structures to facilitate cross-border collaborations 

[16][17]. Although the direct impact on collaborative projects is limited, the enhancement 

of international joint ventures underscores the potential of data interoperability to drive 

economic growth, supporting the hypothesis that greater interoperability of open data 

can lead to more robust economic growth. 

In addition, the regression models indicate that both open data availability and data 

interoperability significantly contribute to economic growth, employment rates, and 

progress toward Sustainable Development Goals (SDGs). However, the weaker impact 

on collaborative projects suggests that the lack of standardized formats and 

interoperability indeed hampers cross-sector collaboration. The literature review 

corroborates this finding, highlighting the challenges posed by technical issues related 

to data standardization and interoperability [64][65]. Without these standards, the 

integration of open data sets into existing systems is hindered, limiting their utility for 

decision-making and innovation. This aligns with the hypothesis that the lack of 

standardized formats and interoperability in open data significantly hampers cross-

sector collaboration. 

Finally, the comparative analysis reveals significant differences in key metrics such as 

the number of tech startups, R&D expenditure, patent filings, GDP growth rate, 

employment rate, and income levels. Regions with robust open data policies 

consistently outperform those without, indicating that well-established policies are 

crucial for fostering technological advancements and economic development. The 

literature supports these findings, highlighting successful open data initiatives in 

countries like the United States and the United Kingdom, which have led to substantial 

economic benefits and enhanced public services [43][45]. However, the challenges 

faced by regions with limited policy coherence or inadequate digital infrastructure 

underscore the importance of comprehensive and coordinated policy frameworks. This 

supports the hypothesis that regions with well-established open data policies witness 

faster technological advancements and economic development compared to regions 

without such policies. 

5. Conclusion and Recommendations 

This study concludes that open data availability directly correlates with increased 

innovation outputs, such as patents, R&D expenditure, and startup creation, across 

diverse sectors including healthcare, finance, and education, highlighting the broad 

utility of open data in fostering sector-wide innovation and service improvement. The 

study also shows that enhanced data interoperability across borders substantially 



 

 

contributes to stronger economic growth, particularly through international 

collaborations and joint ventures. However, its impact on broader sectoral collaboration 

is limited, suggesting that interoperability primarily boosts economic growth through 

international engagements. More so, the study highlights the negative impact of lacking 

standardized formats in open data, which significantly impedes cross-sector 

collaboration and overall innovation. Data standardization is essential for maximizing 

the utility and integration of open data, which in turn supports economic growth and 

progress toward SDGs. Also, comparative analyses reveal that regions with established 

open data policies experience more rapid technological advancements and economic 

growth than those without. These regions show higher metrics in startup creation, R&D 

investment, and overall economic indicators, emphasizing the critical importance of 

solid data governance frameworks. Following these findings, the study recommends 

that:  

1. Governments and international organizations should prioritize the development 

and enforcement of standardized open data formats to enhance interoperability 

and facilitate seamless cross-border collaborations that drive economic growth 

and innovation. 

2. Policymakers should implement robust open data policies, supported by 

comprehensive data governance frameworks, to accelerate technological 

advancements and economic development, particularly in sectors critical to 

achieving the Sustainable Development Goals. 

3. Educational and research institutions are encouraged to integrate open data 

studies into their curricula and research agendas to foster a deeper 

understanding of data's impact on innovation and to cultivate a skilled workforce 

adept at utilizing open data for economic and technological progress. 

4. Private sector entities should actively participate in and support open data 

initiatives by adopting standardized data practices and contributing to the 

creation of open datasets, thereby enhancing their innovative capabilities and 

contributing to broader economic development. 

5. International partnerships should be formed to develop and promote data-sharing 

agreements that respect data privacy and security while maximizing the 

economic and social benefits of open data, particularly in developing regions 

where such collaboration can significantly impact economic development. 

 

 

 

Ethical Approval: 



 

 

As per international standards or university standards written ethical approval has been 

collected and preserved by the author(s). 

Disclaimer (Artificial intelligence) 

Option 1:  

Author(s) hereby declare that NO generative AI technologies such as Large Language 

Models (ChatGPT, COPILOT, etc) and text-to-image generators have been used during 

writing or editing of manuscripts.  

 

Option 2:  

Author(s) hereby declare that generative AI technologies such as Large Language 

Models, etc have been used during writing or editing of manuscripts. This explanation 

will include list the name, version, model, and source of the generative AI technology 

and as well as the all input prompts provided to a generative AI technology 

 

Details of the AI usage are given below: 

1. 

2. 

3. 

 

 

 

  



 

 

References 

[1] F. T. Neves, M. de Castro Neto, and M. Aparicio, “The impacts of open data initiatives 
on smart cities: A framework for evaluation and monitoring,” Cities, vol. 106, p. 102860, 
Nov. 2020, doi: https://doi.org/10.1016/j.cities.2020.102860 

[2] M. Alexandra Osorio-Sanabria, F. Amaya-Fernández, and M. Patricia González-
Zabala, “Developing a model to readiness assessment of open government data in public 
institutions in Colombia,” ACM Digital Library, Sep. 2020, doi: 
https://doi.org/10.1145/3428502.3428548 

[3] A. Nikiforova, N. Rizun, M. Ciesielska, C. Alexopoulos, and A. Miletić, “Towards High-
Value Datasets Determination for Data-Driven Development: A Systematic Literature 
Review,” Lecture notes in computer science, vol. 14130, pp. 211–229, Jan. 2023, doi: 
https://doi.org/10.1007/978-3-031-41138-0_14 

[4] M. Laurer and T. Seidl, “Regulating the European Data‐Driven Economy: A Case 
Study on the General Data Protection Regulation,” Policy & Internet, vol. 13, no. 2, Jun. 
2020, doi: https://doi.org/10.1002/poi3.246 

[5] S. Park and J. R. Gil-Garcia, “Open data innovation: Visualizations and process 
redesign as a way to bridge the transparency-accountability gap,” Government 
Information Quarterly, vol. 39, no. 1, p. 101456, May 2021, doi: 
https://doi.org/10.1016/j.giq.2020.101456 

[6] R. Ramachandran, K. Bugbee, and K. Murphy, “From Open Data to Open Science,” 
Earth and Space Science, vol. 8, no. 5, Apr. 2021, doi: 
https://doi.org/10.1029/2020ea001562 

[7] C. Tenopir et al., “Data sharing, management, use, and reuse: Practices and 
perceptions of scientists worldwide,” PLOS ONE, vol. 15, no. 3, p. e0229003, Mar. 2020, 
doi: https://doi.org/10.1371/journal.pone.0229003 

[8] Z. Soenke, Open data for AI: What now? UNESCO Publishing, 2023. Accessed: Jun. 
17, 2024. [Online]. Available: 
https://books.google.com.ng/books?hl=en&lr=&id=C_jpEAAAQBAJ&oi=fnd&pg=PA4&d
q=info:zCkMnpktQswJ:scholar.google.com/&ots=PuMbiHxJKX&sig=-
dzZDcLpIpbAr9oGLRnkxQzzLW0&redir_esc=y#v=onepage&q&f=false 

[9] A. Brandusescu and D. Lämmerhirt, “Open Data Charter Measurement Guide,” SSRN 
Electronic Journal, 2018, doi: https://doi.org/10.2139/ssrn.3331162 

[10] Lorenzo Dalla Corte, “Towards Open Data Across the Pond,” Information Technology 
and Law Series, vol. 30, pp. 11–32, Jan. 2018, doi: https://doi.org/10.1007/978-94-6265-
261-3_2 

[11] O. O. Olaniyi, C. U. Asonze, S. A. Ajayi, S. O. Olabanji, and C. S. Adigwe, “A 
Regressional Study on the Impact of Organizational Security Culture and 

https://doi.org/10.1016/j.cities.2020.102860
https://doi.org/10.1145/3428502.3428548
https://doi.org/10.1145/3428502.3428548
https://doi.org/10.1007/978-3-031-41138-0_14
https://doi.org/10.1007/978-3-031-41138-0_14
https://doi.org/10.1002/poi3.246
https://doi.org/10.1016/j.giq.2020.101456
https://doi.org/10.1016/j.giq.2020.101456
https://doi.org/10.1029/2020ea001562
https://doi.org/10.1029/2020ea001562
https://doi.org/10.1371/journal.pone.0229003
https://books.google.com.ng/books?hl=en&lr=&id=C_jpEAAAQBAJ&oi=fnd&pg=PA4&dq=info:zCkMnpktQswJ:scholar.google.com/&ots=PuMbiHxJKX&sig=-dzZDcLpIpbAr9oGLRnkxQzzLW0&redir_esc=y#v=onepage&q&f=false
https://books.google.com.ng/books?hl=en&lr=&id=C_jpEAAAQBAJ&oi=fnd&pg=PA4&dq=info:zCkMnpktQswJ:scholar.google.com/&ots=PuMbiHxJKX&sig=-dzZDcLpIpbAr9oGLRnkxQzzLW0&redir_esc=y#v=onepage&q&f=false
https://books.google.com.ng/books?hl=en&lr=&id=C_jpEAAAQBAJ&oi=fnd&pg=PA4&dq=info:zCkMnpktQswJ:scholar.google.com/&ots=PuMbiHxJKX&sig=-dzZDcLpIpbAr9oGLRnkxQzzLW0&redir_esc=y#v=onepage&q&f=false
https://books.google.com.ng/books?hl=en&lr=&id=C_jpEAAAQBAJ&oi=fnd&pg=PA4&dq=info:zCkMnpktQswJ:scholar.google.com/&ots=PuMbiHxJKX&sig=-dzZDcLpIpbAr9oGLRnkxQzzLW0&redir_esc=y#v=onepage&q&f=false
https://doi.org/10.2139/ssrn.3331162
https://doi.org/10.1007/978-94-6265-261-3_2
https://doi.org/10.1007/978-94-6265-261-3_2


 

 

Transformational Leadership on Social Engineering Awareness among Bank Employees: 
The Interplay of Security Education and Behavioral Change,” Asian Journal of 
Economics, Business and Accounting, vol. 23, no. 23, pp. 128–143, Dec. 2023, doi: 
https://doi.org/10.9734/ajeba/2023/v23i231176 

[12] P. Teixeira, C. Eusébio, and L. Teixeira, “Understanding the integration of 
accessibility requirements in the development process of information systems: a 
systematic literature review,” Requirements Engineering, Jan. 2024, doi: 
https://doi.org/10.1007/s00766-023-00409-8 

[13] O. O. Olaniyi, “Ballots and Padlocks: Building Digital Trust and Security in Democracy 
through Information Governance Strategies and Blockchain Technologies,” Asian Journal 
of Research in Computer Science, vol. 17, no. 5, pp. 172–189, Mar. 2024, doi: 
https://doi.org/10.9734/ajrcos/2024/v17i5447 

[14] L. G. González Morales and T. Orrell, “Data interoperability: A practitioner’s guide to 
joining up data in the development sector.,” repository.oceanbestpractices.org, 2018. 
https://repository.oceanbestpractices.org/handle/11329/1971 

[15] C. S. Adigwe, N. R. Mayeke, S. O. Olabanji, O. J. Okunleye, P. C. Joeaneke, and O. 
O. Olaniyi, “The Evolution of Terrorism in the Digital Age: Investigating the Adaptation of 
Terrorist Groups to Cyber Technologies for Recruitment, Propaganda, and 
Cyberattacks,” Asian journal of economics, business and accounting, vol. 24, no. 3, pp. 
289–306, Feb. 2024, doi: https://doi.org/10.9734/ajeba/2024/v24i31287 

[16] M. L. Heacock et al., “Enhancing Data Integration, Interoperability, and Reuse to 
Address Complex and Emerging Environmental Health Problems,” Environmental 
Science & Technology, vol. 56, no. 12, pp. 7544–7552, May 2022, doi: 
https://doi.org/10.1021/acs.est.1c08383 

[17] O. O. Olaniyi and D. S. Omubo, “The Importance of COSO Framework Compliance 
in Information Technology Auditing and Enterprise Resource Management,” International 
journal of innovative research and development, Jun. 2023, doi: 
https://doi.org/10.24940/ijird/2023/v12/i5/may23001 

[18] J. J. Zygmuntowski, L. Zoboli, and P. F. Nemitz, “Embedding European values in 
data governance: a case for public data commons,” Internet Policy Review, vol. 10, no. 
3, Sep. 2021, doi: https://doi.org/10.14763/2021.3.1572 

[19] A. S. Basiru and A. T. Adepoju, “Nigeria and the African Charter on the Values and 
Principles of Decentralisation, Local Governance and Local Development: Navigating 
Content, Context, Issues and Prospects,” Africanus: Journal of Development Studies, vol. 
48, no. 1, Feb. 2019, doi: https://doi.org/10.25159/0304-615x/4975 

[20] S. S. Dawes, L. Vidiasova, and O. Parkhimovich, “Planning and designing open 
government data programs: An ecosystem approach,” Government Information 
Quarterly, vol. 33, no. 1, pp. 15–27, Jan. 2016, doi: 
https://doi.org/10.1016/j.giq.2016.01.003 

https://doi.org/10.9734/ajeba/2023/v23i231176
https://doi.org/10.9734/ajeba/2023/v23i231176
https://doi.org/10.1007/s00766-023-00409-8
https://doi.org/10.1007/s00766-023-00409-8
https://doi.org/10.9734/ajrcos/2024/v17i5447
https://doi.org/10.9734/ajrcos/2024/v17i5447
https://repository.oceanbestpractices.org/handle/11329/1971
https://repository.oceanbestpractices.org/handle/11329/1971
https://doi.org/10.9734/ajeba/2024/v24i31287
https://doi.org/10.1021/acs.est.1c08383
https://doi.org/10.1021/acs.est.1c08383
https://doi.org/10.24940/ijird/2023/v12/i5/may23001
https://doi.org/10.24940/ijird/2023/v12/i5/may23001
https://doi.org/10.14763/2021.3.1572
https://doi.org/10.25159/0304-615x/4975
https://doi.org/10.1016/j.giq.2016.01.003
https://doi.org/10.1016/j.giq.2016.01.003


 

 

[21] F. A. Ezeugwa, O. O. Olaniyi, J. C. Ugonnia, A. S. Arigbabu, and P. C. Joeaneke, 
“Artificial Intelligence, Big Data, and Cloud Infrastructures: Policy Recommendations for 
Enhancing Women’s Participation in the Tech-Driven Economy,” Journal of Engineering 
Research and Reports, vol. 26, no. 6, pp. 1–16, May 2024, doi: 
https://doi.org/10.9734/jerr/2024/v26i61158 

[22] A. Zuiderwijk and M. Janssen, “Open data policies, their implementation and impact: 
A framework for comparison,” Government Information Quarterly, vol. 31, no. 1, pp. 17–
29, Jan. 2014, doi: https://doi.org/10.1016/j.giq.2013.04.003 

[23] C. M. L. Chan, “From Open Data to Open Innovation Strategies: Creating E-Services 
Using Open Government Data,” 2013 46th Hawaii International Conference on System 
Sciences, Jan. 2013, doi: https://doi.org/10.1109/hicss.2013.236 

[24] I. V. Pasquetto, “From Open Data to Knowledge Production: Biomedical Data Sharing 
and Unpredictable Data Reuses,” escholarship.org, 2018. 
https://escholarship.org/uc/item/4nd5j5jp (accessed Jun. 17, 2024) 

[25] G. Lightbody et al., “Review of applications of high-throughput sequencing in 
personalized medicine: barriers and facilitators of future progress in research and clinical 
application,” Briefings in Bioinformatics, vol. 20, no. 5, pp. 1795–1811, Jun. 2019, doi: 
https://doi.org/10.1093/bib/bby051 

[26] Z. Abedjan et al., “Data Science in Healthcare: Benefits, Challenges and 
Opportunities,” Data Science for Healthcare, pp. 3–38, 2019, doi: 
https://doi.org/10.1007/978-3-030-05249-2_1 

[27] I. Adam and M. Fazekas, “Are emerging technologies helping win the fight against 
corruption? A review of the state of evidence,” Information Economics and Policy, vol. 57, 
p. 100950, Sep. 2021, doi: https://doi.org/10.1016/j.infoecopol.2021.100950 

[28] T. O. Oladoyinbo, S. O. Olabanji, O. O. Olaniyi, O. O. Adebiyi, O. J. Okunleye, and 
A. I. Alao, “Exploring the Challenges of Artificial Intelligence in Data Integrity and its 
Influence on Social Dynamics,” Asian Journal of Advanced Research and Reports, vol. 
18, no. 2, pp. 1–23, Jan. 2024, doi: https://doi.org/10.9734/ajarr/2024/v18i2601 

[29] K. O’Leary, P. O’Reilly, T. Nagle, C. Filelis-Papadopoulos, and M. Dehghani, “The 
Sustainable Value of Open Banking: Insights from an Open Data Lens,” Proceedings of 
the Annual Hawaii International Conference on System Sciences, 2021, doi: 
https://doi.org/10.24251/hicss.2021.713 

[30] Realtimemediatech, “Unlocking Financial Freedom: Embrace the Fintech 
Revolution!,” Medium, Jan. 09, 2024. 
https://medium.com/@realtimemediatech/unlocking-financial-freedom-embrace-the-
fintech-revolution-e22c6d71c564 (accessed Jun. 17, 2024) 

[31] V. O. Ochieng and R. M. Gyasi, “Open educational resources and social justice: 
Potentials and implications for research productivity in higher educational institutions,” E-

https://doi.org/10.9734/jerr/2024/v26i61158
https://doi.org/10.9734/jerr/2024/v26i61158
https://doi.org/10.1016/j.giq.2013.04.003
https://doi.org/10.1109/hicss.2013.236
https://escholarship.org/uc/item/4nd5j5jp
https://escholarship.org/uc/item/4nd5j5jp
https://doi.org/10.1093/bib/bby051
https://doi.org/10.1093/bib/bby051
https://doi.org/10.1007/978-3-030-05249-2_1
https://doi.org/10.1007/978-3-030-05249-2_1
https://doi.org/10.1016/j.infoecopol.2021.100950
https://doi.org/10.9734/ajarr/2024/v18i2601
https://doi.org/10.24251/hicss.2021.713
https://doi.org/10.24251/hicss.2021.713
https://medium.com/@realtimemediatech/unlocking-financial-freedom-embrace-the-fintech-revolution-e22c6d71c564
https://medium.com/@realtimemediatech/unlocking-financial-freedom-embrace-the-fintech-revolution-e22c6d71c564
https://medium.com/@realtimemediatech/unlocking-financial-freedom-embrace-the-fintech-revolution-e22c6d71c564


 

 

Learning and Digital Media, vol. 18, no. 2, pp. 105–124, Jan. 2021, doi: 
https://doi.org/10.1177/2042753021989467 

[32] D. Gelaw, “Handbook of Research on the Global View of Open Access and Scholarly 
Communications A volume in the Advances in Knowledge Acquisition, Transfer, and 
Management (AKATM) Book Series,” 2022. Accessed: Jun. 10, 2024. [Online]. Available: 
https://library.oapen.org/bitstream/handle/20.500.12657/77104/9781799898078.pdf?seq
uence=1#page=314 

[33] O. O. Olaniyi, S. O. Olabanji, and O. J. Okunleye, “Exploring the Landscape of 
Decentralized Autonomous Organizations: A Comprehensive Review of Blockchain 
Initiatives,” Journal of Scientific Research and Reports, vol. 29, no. 9, pp. 73–81, Sep. 
2023, doi: https://doi.org/10.9734/jsrr/2023/v29i91786 

[34] R. Reynolds, J. Aromi, C. McGowan, and B. Paris, “Digital divide, critical‐, and crisis‐
informatics perspectives on K‐12 emergency remote teaching during the pandemic,” 
Journal of the Association for Information Science and Technology, vol. 73, no. 12, May 
2022, doi: https://doi.org/10.1002/asi.24654 

[35] I. Pencheva, M. Esteve, and S. J. Mikhaylov, “Big Data and AI – A transformational 
shift for government: So, what next for research?,” Public Policy and Administration, vol. 
35, no. 1, p. 095207671878053, Jun. 2018, doi: 
https://doi.org/10.1177/0952076718780537 

[36] S. Mahajan, “Design and development of an open-source framework for citizen-
centric environmental monitoring and data analysis,” Scientific Reports, vol. 12, no. 1, 
Aug. 2022, doi: https://doi.org/10.1038/s41598-022-18700-z 

[37] J. C. Ugonnia, O. O. Olaniyi, F. G. Olaniyi, A. A. Arigbabu, and T. O. Oladoyinbo, 
“Towards Sustainable IT Infrastructure: Integrating Green Computing with Data 
Warehouse and Big Data Technologies to Enhance Efficiency and Environmental 
Responsibility,” Journal of Engineering Research and Reports, vol. 26, no. 5, pp. 247–
261, Apr. 2024, doi: https://doi.org/10.9734/jerr/2024/v26i51151 

[38] R. Kitchin, “The Data Revolution : A Critical Analysis of Big Data, Open Data and 
Data Infrastructures,” The Data Revolution, pp. 1–100, 2021, Available: 
https://www.torrossa.com/it/resources/an/5282277 

[39] I. Taleb, M. A. Serhani, C. Bouhaddioui, and R. Dssouli, “Big Data Quality 
Framework: A Holistic Approach to Continuous Quality Management,” Journal of Big 
Data, vol. 8, no. 1, May 2021, Available: 
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00468-0 

[40] R. Mu and H. Wang, “A systematic literature review of open innovation in the public 
sector: comparing barriers and governance strategies of digital and non-digital open 
innovation,” Public Management Review, vol. 24, no. 4, pp. 1–23, Nov. 2020, doi: 
https://doi.org/10.1080/14719037.2020.1838787 

https://doi.org/10.1177/2042753021989467
https://doi.org/10.1177/2042753021989467
https://library.oapen.org/bitstream/handle/20.500.12657/77104/9781799898078.pdf?sequence=1#page=314
https://library.oapen.org/bitstream/handle/20.500.12657/77104/9781799898078.pdf?sequence=1#page=314
https://library.oapen.org/bitstream/handle/20.500.12657/77104/9781799898078.pdf?sequence=1#page=314
https://doi.org/10.9734/jsrr/2023/v29i91786
https://doi.org/10.1002/asi.24654
https://doi.org/10.1177/0952076718780537
https://doi.org/10.1177/0952076718780537
https://doi.org/10.1038/s41598-022-18700-z
https://doi.org/10.9734/jerr/2024/v26i51151
https://www.torrossa.com/it/resources/an/5282277
https://www.torrossa.com/it/resources/an/5282277
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00468-0
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00468-0
https://doi.org/10.1080/14719037.2020.1838787
https://doi.org/10.1080/14719037.2020.1838787


 

 

[41] A. Perera and K. Iqbal, “Big Data and Emerging Markets: Transforming Economies 
Through Data-Driven Innovation and Market Dynamics,” Journal of Computational Social 
Dynamics, vol. 6, no. 3, pp. 1–18, Aug. 2021, Available: 
https://vectoral.org/index.php/JCSD/article/view/32 

[42] G. Ongena, “Data literacy for improving governmental performance: A competence-
based approach and multidimensional operationalization,” Digital Business, vol. 3, no. 1, 
p. 100050, Dec. 2022, doi: https://doi.org/10.1016/j.digbus.2022.100050 

[43] Gov.UK, “7. Data - Unlocking the Power of Data in the UK Economy and Improving 
Public Confidence in Its Use,” GOV.UK, 2023. 
https://www.gov.uk/government/publications/uk-digital-strategy/7-data-unlocking-the-
power-of-data-in-the-uk-economy-and-improving-public-confidence-in-its-use 

[44] B. A. Manko, “Data Analytics in Real Estate: How Zillow.com uses social media 
information,” International Journal of Teaching and Education, vol. 10, no. 1, pp. 27–33, 
2022, Accessed: Jun. 17, 2024. [Online]. Available: https://www.eurrec.org/ijote-article-
116974 

[45] GOV.UK, “National Data Strategy,” GOV.UK, Dec. 09, 2020. 
https://www.gov.uk/government/publications/uk-national-data-strategy/national-data-
strategy 

[46] V. Wang and D. Shepherd, “Exploring the extent of openness of open government 
data – A critique of open government datasets in the UK,” Government Information 
Quarterly, vol. 37, no. 1, p. 101405, Jan. 2020, doi: 
https://doi.org/10.1016/j.giq.2019.101405 

[47] S. O. Olabanji, Y. A. Marquis, C. S. Adigwe, A. S. Abidemi, T. O. Oladoyinbo, and O. 
O. Olaniyi, “AI-Driven Cloud Security: Examining the Impact of User Behavior Analysis 
on Threat Detection,” Asian Journal of Research in Computer Science, vol. 17, no. 3, pp. 
57–74, Jan. 2024, doi: https://doi.org/10.9734/ajrcos/2024/v17i3424 

[48] Y. Chen, W. Yue, and D. La Rosa, “Which communities have better accessibility to 
green space? An investigation into environmental inequality using big data,” Landscape 
and Urban Planning, vol. 204, p. 103919, Dec. 2020, doi: 
https://doi.org/10.1016/j.landurbplan.2020.103919 

[49] W. Carrara, Wae San Chan, S. Fischer, and Eva Van Steenbergen, “Creating Value 
through Open Data: Study on the Impact of Re-use of Public Data Resources,” European 
Commission, pp. 2014–1072, 2015, doi: https://doi.org/10.2759/328101 

[50] L. Besançon et al., “Open science saves lives: lessons from the COVID-19 
pandemic,” BMC Medical Research Methodology, vol. 21, no. 1, Jun. 2021, doi: 
https://doi.org/10.1186/s12874-021-01304-y 

https://vectoral.org/index.php/JCSD/article/view/32
https://vectoral.org/index.php/JCSD/article/view/32
https://doi.org/10.1016/j.digbus.2022.100050
https://www.gov.uk/government/publications/uk-digital-strategy/7-data-unlocking-the-power-of-data-in-the-uk-economy-and-improving-public-confidence-in-its-use
https://www.gov.uk/government/publications/uk-digital-strategy/7-data-unlocking-the-power-of-data-in-the-uk-economy-and-improving-public-confidence-in-its-use
https://www.gov.uk/government/publications/uk-digital-strategy/7-data-unlocking-the-power-of-data-in-the-uk-economy-and-improving-public-confidence-in-its-use
https://www.eurrec.org/ijote-article-116974
https://www.eurrec.org/ijote-article-116974
https://www.gov.uk/government/publications/uk-national-data-strategy/national-data-strategy
https://www.gov.uk/government/publications/uk-national-data-strategy/national-data-strategy
https://www.gov.uk/government/publications/uk-national-data-strategy/national-data-strategy
https://doi.org/10.1016/j.giq.2019.101405
https://doi.org/10.1016/j.giq.2019.101405
https://doi.org/10.9734/ajrcos/2024/v17i3424
https://doi.org/10.1016/j.landurbplan.2020.103919
https://doi.org/10.1016/j.landurbplan.2020.103919
https://doi.org/10.2759/328101
https://doi.org/10.1186/s12874-021-01304-y
https://doi.org/10.1186/s12874-021-01304-y


 

 

[51] World health Organisation, “Strengthening WHO preparedness for and response to 
health emergencies Report by the Director-General,” May 2022. Available: 
https://apps.who.int/gb/ebwha/pdf_files/WHA75/A75_17-en.pdf 

[52] A. A. Salami, U. T. I. Igwenagu, C. E. Mesode, O. O. Olaniyi, and O. B. Oladoyinbo, 
“Beyond Conventional Threat Defense: Implementing Advanced Threat Modeling 
Techniques, Risk Modeling Frameworks and Contingency Planning in the Healthcare 
Sector for Enhanced Data Security,” Journal of Engineering Research and Reports, vol. 
26, no. 5, pp. 304–323, Apr. 2024, doi: https://doi.org/10.9734/jerr/2024/v26i51156 

[53] E. Dong et al., “The Johns Hopkins University Center for Systems Science and 
Engineering COVID-19 Dashboard: data collection process, challenges faced, and 
lessons learned,” The Lancet Infectious Diseases, vol. 22, no. 12, Aug. 2022, doi: 
https://doi.org/10.1016/S1473-3099(22)00434-0 

[54] T. Alamo, D. Reina, M. Mammarella, and A. Abella, “Covid-19: Open-Data Resources 
for Monitoring, Modeling, and Forecasting the Epidemic,” Electronics, vol. 9, no. 5, p. 827, 
May 2020, doi: https://doi.org/10.3390/electronics9050827 

[55] S. O. Olabanji, “AI for Identity and Access Management (IAM) in the Cloud: Exploring 
the Potential of Artificial Intelligence to Improve User Authentication, Authorization, and 
Access Control within Cloud-Based Systems,” Asian Journal of Research in Computer 
Science, vol. 17, no. 3, pp. 38–56, 2024, doi: 
https://doi.org/10.9734/ajrcos/2024/v17i3423 

[56] M. Starnini, A. Aleta, M. Tizzoni, and Y. Moreno, “Impact of data accuracy on the 
evaluation of COVID-19 mitigation policies,” Data & Policy, vol. 3, 2021, doi: 
https://doi.org/10.1017/dap.2021.25 

[57] E. Negro-Calduch, N. Azzopardi-Muscat, D. Nitzan, R. Pebody, P. Jorgensen, and 
D. Novillo-Ortiz, “Health Information Systems in the COVID-19 Pandemic: A Short Survey 
of Experiences and Lessons Learned From the European Region,” Frontiers in Public 
Health, vol. 9, Sep. 2021, doi: https://doi.org/10.3389/fpubh.2021.676838 

[58] C. Riley, B. Xie, and A. Khurshid, “Challenges encountered in comparing international 
policy responses to COVID-19 and their effects,” Health Research Policy and Systems, 
vol. 19, no. 1, Oct. 2021, doi: https://doi.org/10.1186/s12961-021-00783-1 

[59] T. Carvalhaes et al., “COVID-19 as a Harbinger of Transforming Infrastructure 
Resilience,” Frontiers in Built Environment, vol. 6, Sep. 2020, doi: 
https://doi.org/10.3389/fbuil.2020.00148 

[60] O. O. Olaniyi, O. O. Omogoroye, F. G. Olaniyi, A. I. Alao, and T. O. Oladoyinbo, 
“CyberFusion Protocols: Strategic Integration of Enterprise Risk Management, ISO 
27001, and Mobile Forensics for Advanced Digital Security in the Modern Business 
Ecosystem,” Journal of Engineering Research and Reports, vol. 26, no. 6, p. 32, 2024, 
doi: https://doi.org/10.9734/JERR/2024/v26i61160 

https://apps.who.int/gb/ebwha/pdf_files/WHA75/A75_17-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA75/A75_17-en.pdf
https://doi.org/10.9734/jerr/2024/v26i51156
https://doi.org/10.1016/S1473-3099(22)00434-0
https://doi.org/10.1016/S1473-3099(22)00434-0
https://doi.org/10.3390/electronics9050827
https://doi.org/10.9734/ajrcos/2024/v17i3423
https://doi.org/10.9734/ajrcos/2024/v17i3423
https://doi.org/10.1017/dap.2021.25
https://doi.org/10.1017/dap.2021.25
https://doi.org/10.3389/fpubh.2021.676838
https://doi.org/10.1186/s12961-021-00783-1
https://doi.org/10.3389/fbuil.2020.00148
https://doi.org/10.3389/fbuil.2020.00148
https://doi.org/10.9734/JERR/2024/v26i61160


 

 

[61] Casey A. Pollard  , Michael P. Morran, and Andrea L. Nestor-Kalinoski, “The COVID-
19 pandemic: a global health crisis,” pandemichub.who.int, 2020. 
https://pandemichub.who.int/ 

[62] B. Pratt and S. Bull, “Equitable data sharing in epidemics and pandemics,” BMC 
Medical Ethics, vol. 22, no. 1, Oct. 2021, doi: https://doi.org/10.1186/s12910-021-00701-
8 

[63] S. Sun, X. Zheng, J. Villalba-Díez, and J. Ordieres-Meré, “Data Handling in Industry 
4.0: Interoperability Based on Distributed Ledger Technology,” Sensors, vol. 20, no. 11, 
p. 3046, May 2020, doi: https://doi.org/10.3390/s20113046 

[64] U. T. I. Igwenagu, A. A. Salami, A. S. Arigbabu, C. E. Mesode, T. O. Oladoyinbo, and 
O. O. Olaniyi, “Securing the Digital Frontier: Strategies for Cloud Computing Security, 
Database Protection, and Comprehensive Penetration Testing,” Journal of Engineering 
Research and Reports, vol. 26, no. 6, pp. 60–75, May 2024, doi: 
https://doi.org/10.9734/jerr/2024/v26i61162 

[65] R. D. Kush et al., “FAIR data sharing: The roles of common data elements and 
harmonization,” Journal of Biomedical Informatics, vol. 107, p. 103421, Jul. 2020, doi: 
https://doi.org/10.1016/j.jbi.2020.103421 

[66] A. Quarati, “Open Government Data: Usage trends and metadata quality,” Journal of 
Information Science, vol. 49, no. 4, p. 016555152110277, Oct. 2021, doi: 
https://doi.org/10.1177/01655515211027775 

[67] N. R. Mayeke, A. T. Arigbabu, O. O. Olaniyi, O. J. Okunleye, and C. S. Adigwe, 
“Evolving Access Control Paradigms: A Comprehensive Multi-Dimensional Analysis of 
Security Risks and System Assurance in Cyber Engineering. ,” vol. 17, no. 5, pp. 108–
124, 2024, doi: https://doi.org/10.9734/ajrcos/2024/v17i5442 

[68] A. D. Samuel-Okon and O. O. Abejide, “Bridging the Digital Divide: Exploring the 
Role of Artificial Intelligence and Automation in Enhancing Connectivity in Developing 
Nations,” Journal of Engineering Research and Reports, vol. 26, no. 6, pp. 165–177, May 
2024, doi: https://doi.org/10.9734/jerr/2024/v26i61170 

[69] Erna Ruijer, “Designing and implementing data collaboratives: A governance 
perspective,” Government Information Quarterly, p. 101612, Jul. 2021, doi: 
https://doi.org/10.1016/j.giq.2021.101612 

[70] K. Löfgren and C. W. R. Webster, “The value of Big Data in government: The case 
of ‘smart cities,’” Big Data & Society, vol. 7, no. 1, p. 205395172091277, Jan. 2020, doi: 
https://doi.org/10.1177/2053951720912775 

[71] R. Ranchod, “The data-technology nexus in South African secondary cities: The 
challenges to smart governance,” Urban Studies, p. 004209801989697, Feb. 2020, doi: 
https://doi.org/10.1177/0042098019896974 

https://pandemichub.who.int/
https://pandemichub.who.int/
https://doi.org/10.1186/s12910-021-00701-8
https://doi.org/10.1186/s12910-021-00701-8
https://doi.org/10.3390/s20113046
https://doi.org/10.9734/jerr/2024/v26i61162
https://doi.org/10.9734/jerr/2024/v26i61162
https://doi.org/10.1016/j.jbi.2020.103421
https://doi.org/10.1016/j.jbi.2020.103421
https://doi.org/10.1177/01655515211027775
https://doi.org/10.1177/01655515211027775
https://doi.org/10.9734/ajrcos/2024/v17i5442
https://doi.org/10.9734/jerr/2024/v26i61170
https://doi.org/10.1016/j.giq.2021.101612
https://doi.org/10.1016/j.giq.2021.101612
https://doi.org/10.1177/2053951720912775
https://doi.org/10.1177/2053951720912775
https://doi.org/10.1177/0042098019896974
https://doi.org/10.1177/0042098019896974


 

 

[72] O. O. Olaniyi, O. J. Okunleye, and S. O. Olabanji, “Advancing Data-Driven Decision-
Making in Smart Cities through Big Data Analytics: A Comprehensive Review of Existing 
Literature,” Current Journal of Applied Science and Technology, vol. 42, no. 25, pp. 10–
18, Aug. 2023, doi: https://doi.org/10.9734/cjast/2023/v42i254181 

[73] H. Huang, C. Z.-P. Liao, H.-C. Liao, and D.-Y. Chen, “Resisting by workarounds: 
Unraveling the barriers of implementing open government data policy,” Government 
Information Quarterly, vol. 37, no. 4, p. 101495, Oct. 2020, doi: 
https://doi.org/10.1016/j.giq.2020.101495 

[74] M. Janssen, P. Brous, E. Estevez, L. S. Barbosa, and T. Janowski, “Data governance: 
Organizing data for trustworthy Artificial Intelligence,” Government Information Quarterly, 
vol. 37, no. 3, p. 101493, Jul. 2020, doi: https://doi.org/10.1016/j.giq.2020.101493 

[75] O. O. Olaoye, F. U. Quadri, and O. O. Olaniyi, “Examining the Role of Trade on the 
Relationship between Environmental Quality and Energy Consumption: Insights from Sub 
Saharan Africa,” Journal of economics, management and trade, vol. 30, no. 6, pp. 16–35, 
Apr. 2024, doi: https://doi.org/10.9734/jemt/2024/v30i61211 

[76] T. Maria, Personal Data Protection and Legal Developments in the European Union. 
IGI Global, 2020. Accessed: Jun. 17, 2024. [Online]. Available: 
https://books.google.com/books?hl=en&lr=&id=olvjDwAAQBAJ&oi=fnd&pg=PR1&dq=D
ata+protection+laws+such+as+the+General+Data+Protection+Regulation+(GDPR)+in+t
he+European+Union+have+set+high+standards+for+privacy 

[77] A. T. Arigbabu, O. O. Olaniyi, C. S. Adigwe, O. O. Adebiyi, and S. A. Ajayi, “Data 
Governance in AI - Enabled Healthcare Systems: A Case of the Project Nightingale,” 
Asian Journal of Research in Computer Science, vol. 17, no. 5, pp. 85–107, Mar. 2024, 
doi: https://doi.org/10.9734/ajrcos/2024/v17i5441 

[78] E. Ruijer, F. Détienne, M. Baker, J. Groff, and A. J. Meijer, “The Politics of Open 
Government Data: Understanding Organizational Responses to Pressure for More 
Transparency,” The American Review of Public Administration, vol. 50, no. 3, pp. 260–
274, Dec. 2019, doi: https://doi.org/10.1177/0275074019888065 

[79] C. S. Adigwe, O. O. Olaniyi, S. O. Olabanji, O. J. Okunleye, N. R. Mayeke, and S. A. 
Ajayi, “Forecasting the Future: The Interplay of Artificial Intelligence, Innovation, and 
Competitiveness and its Effect on the Global Economy,” Asian journal of economics, 
business and accounting, vol. 24, no. 4, pp. 126–146, Feb. 2024, doi: 
https://doi.org/10.9734/ajeba/2024/v24i41269 

[80] C. Lauradoux, T. Curelariu, and A. Lodie, “Re-identification attacks and data 
protection law,” 2023. Available: https://ai-regulation.com/wp-
content/uploads/2023/02/Article-Re-identification.pdf 

[81] O. O. Olaniyi, O. J. Okunleye, S. O. Olabanji, C. U. Asonze, and S. A. Ajayi, “IoT 
Security in the Era of Ubiquitous Computing: A Multidisciplinary Approach to Addressing 
Vulnerabilities and Promoting Resilience,” Asian Journal of Research in Computer 

https://doi.org/10.9734/cjast/2023/v42i254181
https://doi.org/10.1016/j.giq.2020.101495
https://doi.org/10.1016/j.giq.2020.101495
https://doi.org/10.1016/j.giq.2020.101493
https://doi.org/10.9734/jemt/2024/v30i61211
https://books.google.com/books?hl=en&lr=&id=olvjDwAAQBAJ&oi=fnd&pg=PR1&dq=Data+protection+laws+such+as+the+General+Data+Protection+Regulation+(GDPR)+in+the+European+Union+have+set+high+standards+for+privacy
https://books.google.com/books?hl=en&lr=&id=olvjDwAAQBAJ&oi=fnd&pg=PR1&dq=Data+protection+laws+such+as+the+General+Data+Protection+Regulation+(GDPR)+in+the+European+Union+have+set+high+standards+for+privacy
https://books.google.com/books?hl=en&lr=&id=olvjDwAAQBAJ&oi=fnd&pg=PR1&dq=Data+protection+laws+such+as+the+General+Data+Protection+Regulation+(GDPR)+in+the+European+Union+have+set+high+standards+for+privacy
https://books.google.com/books?hl=en&lr=&id=olvjDwAAQBAJ&oi=fnd&pg=PR1&dq=Data+protection+laws+such+as+the+General+Data+Protection+Regulation+(GDPR)+in+the+European+Union+have+set+high+standards+for+privacy
https://doi.org/10.9734/ajrcos/2024/v17i5441
https://doi.org/10.1177/0275074019888065
https://doi.org/10.9734/ajeba/2024/v24i41269
https://doi.org/10.9734/ajeba/2024/v24i41269
https://ai-regulation.com/wp-content/uploads/2023/02/Article-Re-identification.pdf
https://ai-regulation.com/wp-content/uploads/2023/02/Article-Re-identification.pdf


 

 

Science, vol. 16, no. 4, pp. 354–371, Dec. 2023, doi: 
https://doi.org/10.9734/ajrcos/2023/v16i4397 

[82] J.-S. Lee and S.-P. Jun, “Privacy-preserving data mining for open government data 
from heterogeneous sources,” Government Information Quarterly, vol. 38, no. 1, p. 
101544, Nov. 2020, doi: https://doi.org/10.1016/j.giq.2020.101544 

[83] L. E. Walsh, “Accounting, Accountability, and Open Data,” Yorku.ca, Dec. 08, 2023. 
https://yorkspace.library.yorku.ca/items/ae9342d2-05ce-4bf4-a351-f44b3fed58e2 
(accessed Jun. 17, 2024) 

[84] O. O. Olaniyi, F. A. Ezeugwa, C. G. Okatta, A. S. Arigbabu, and P. C. Joeaneke, 
“Dynamics of the Digital Workforce: Assessing the Interplay and Impact of AI, Automation, 
and Employment Policies,” Archives of current research international, vol. 24, no. 5, pp. 
124–139, Apr. 2024, doi: https://doi.org/10.9734/acri/2024/v24i5690 

[85] Y. A. Marquis, T. O. Oladoyinbo, S. O. Olabanji, O. O. Olaniyi, and S. S. Ajayi, 
“Proliferation of AI Tools: A Multifaceted Evaluation of User Perceptions and Emerging 
Trend,” Asian Journal of Advanced Research and Reports, vol. 18, no. 1, pp. 30–35, Jan. 
2024, doi: https://doi.org/10.9734/ajarr/2024/v18i1596 

 

 

https://doi.org/10.9734/ajrcos/2023/v16i4397
https://doi.org/10.9734/ajrcos/2023/v16i4397
https://doi.org/10.1016/j.giq.2020.101544
https://yorkspace.library.yorku.ca/items/ae9342d2-05ce-4bf4-a351-f44b3fed58e2
https://yorkspace.library.yorku.ca/items/ae9342d2-05ce-4bf4-a351-f44b3fed58e2
https://doi.org/10.9734/acri/2024/v24i5690
https://doi.org/10.9734/ajarr/2024/v18i1596

