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Abstract. Objective: To establish the key elements in the relationship between Big data and open 

government data, from a quality perspective. Methodology: The authors conducted an exploratory 

literature review to determine the lines of quality relationship between big data and open government 

data, emphasizing Colombia´s case. Results: The concept of quality is a common factor for big data 

and open government data, establishing the benefits, such as innovation, transparency, and economic 

growth, as well as the challenges related to quality aspects, such as guaranteeing the reliability of the 

origin of the data, facilitating the understanding of the data, and establishing quality standards. 

Conclusions: The relationship between big data and open government data from the perspective of data 

quality allows to exploit the potential immersed in the data, contribute significantly to the construction 

of knowledge, and thus provide answers to different problems or phenomena of society. 

Keywords: Data Quality, Open Government Data, Quality Assurance, Information Technology, Open 

Government, Smart City. 

Resumen. Objetivo: Establecer los elementos clave en la relación entre el Big data y los datos abiertos 

del gobierno, desde una perspectiva de calidad. Metodología: Los autores realizaron una revisión 

bibliográfica exploratoria para determinar las líneas de relación de calidad entre Big data y datos de 

gobierno abierto, haciendo énfasis en el caso de Colombia. Resultados: El concepto de calidad es un 

factor común para Big data y los datos abiertos de gobierno, estableciendo los beneficios, como la 

innovación, la transparencia y el crecimiento económico, así como los retos relacionados con los 

aspectos de calidad, como garantizar la fiabilidad del origen de los datos, facilitar la comprensión de 

los mismos y establecer estándares de calidad. Conclusiones: La relación entre el Big data y los datos 

abiertos de gobierno desde la perspectiva de la calidad de los datos permite aprovechar el potencial 

inmerso en los datos, contribuir significativamente a la construcción de conocimiento, y así dar 

respuestas a diferentes problemas o fenómenos de la sociedad. 

Palabras clave: Calidad de los datos, datos del gobierno abierto, garantía de calidad, tecnología de la 

información, gobierno abierto, ciudad inteligente. 

Paper Type: Review Paper. 

1   Introduction 

In the last decade, open government policies have encouraged national and local governments to provide 

data in an open format to generate social, political, or economic value (Osorio-Sanabria et al., 2020, p. 157). 

This type of data is called open government data (OGD), which can be published through repositories or 

web portals, facilitating access and reuse by citizens in different contexts (Maestre-Gongora et al., El valor 
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de los datos abiertos de gobierno: un enfoque desde la evaluación de calidad, 2021a; Mahecha Moyano et 

al., 2017). 

On the other hand, through digital government policies and technological advances of the Fourth 

Industrial Revolution (4IR), the development of Big Data strategies has been proposed to the public sector 

to improve and increase the use and exploitation of data generated by public and private organizations, 

citizens, academia and digital devices. Considering Big Data like a type of data that refers to data sets that 

have characteristics such as volume, variety, velocity, viscosity, volatility, and veracity (Rodríguez et al., 

2017). 

To ensure the proper use, combination, and exploitation of OGD and Big Data, it is necessary to establish 

whether the data present quality problems. Sadiq and Indulska (2017) affirm that the data quality 

uncertainty limits the value that can be obtained from such data.  Open data, on the other hand, is frequently 

unfamiliar to the user and may lack metadata (Sadiq & Indulska, 2017). It is necessary to consider that low-

quality data provision increases the cost (in its wider meaning) of accessing and interpreting data (Vetrò et 

al., 2016). To this end, their evaluation must be conducted from the perspective of confidence and 

usefulness. As a result, data quality allows us to take a large, perhaps shapeless, set of data and put them in 

proper order, enabling users to discover patterns, new ideas, and trends (BSA, 2022).  

However, the crisis related to the quality of open data for big data analysis is a factor that generates 

resistance to its use. Identifying, finding, and correcting errors in a large amount and variety of data and 

tracking down confirmatory sources for unreliable data account for about 50% of the time of spending on 

the big data process and 60% of time cleaning and organizing. Furthermore, the total cost corresponds to 

75% of the budget planned for data analysis (Redman, 2016). Against this backdrop, identifying relevant 

factors and how they are related to the evaluation of the OGD quality is crucial. This will facilitate big data 

analysis as a strategic initiative to enhance data capacity and satisfy the needs according to the specific 

conditions of use (ISO/IEC, 2014). But data quality problems are becoming more acute. To this end, 

focusing efforts on assessing and ensuring quality to maximize the impact on data use and exploitation is 
essential. 

In this scenario, the Colombian Government, within the framework of the national data exploitation 

policy (Big Data), raised as one of its objectives to increase the availability and use of OGD for the 

generation of social and economic value, given the low levels of open data (DNP, MinTIC, SIC, 2018). 

Additionally, the diagnosis and planning of the action plan for the opening of data (Gobierno de la 

República de Colombia, World Bank Group, 2016) identified that there are barriers that affect the 

publication of OGD, such as the absence of a culture of data in the institutions and of systematic processes 

to determine the quality of the data, as well as, the low technical preparation of those responsible for the 

data to carry out the said evaluation. 

Currently, the use and combination of OGD and Big Data have the potential to support the public sector 

in "improving decision-making, knowledge generation, and process optimization" (Vélez et al., 2022). For 

this reason, studies have been conducted that address the relationship between OGD and Big Data from 

different perspectives. Fraefel, Haller, and Gschwend (2017) discuss through use cases in the cities of 

Amsterdam, Sapporo, and Tokyo the challenge of the quality of OGD obtained from various sources and 

subsequently analyzed through Big Data. Faini and Palmirani (2016) describe the scopes and differences 

between open data and Big Data and how they are approached from Italian Law, furthermore, they analyze 

how these types of data can be used and combined to promote open government in Italy. Nafis et al. (2016) 

propose an architecture that allows the use of Big Data aligned with open data standards to improve the 

performance of public services.  

Although these studies focus on aspects associated with OGD and Big Data, a study that establishes key 

aspects of data quality between these types of data has not been conducted. It is because of the above that, 

in this research, a literature review and content analysis of research that will present theories and case 

studies, regulations, and technical documents related to OGD, Big Data and data quality during the period 

from 2010 to 2020 was conducted. This analysis identified the economic, strategic, and technical effects of 

low data quality in Big Data, the quality attributes applicable to these two types of data, the challenges and 

benefits of quality assessment, and the implications for theory and practice in this area. 

This paper is structured as follows: Section 2 presents the methodological approach. Section 3 reports 

and describes and 4 discusses some relevant findings, emphasizing the following three questions: What are 

the critical elements of the relationship among big data, OGD, and data quality assurance? What primary 

data quality attributes apply to OGD and big data? What are the benefits and challenges of OGD quality 

assessments?  The section. In section 4, we propose a conceptual model, which reflects findings that show 

the importance of ensuring data quality for big data and OGD through principles, guidelines, and 
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interrelated attributes, as a point of convergence. Section Finally, Sections 5 present conclusions and future 

work. 

2   Methodology 

There is an increase in research related to data quality assurance, OGD, and Big Data to conceptualize 

relevant aspects, therefore, it becomes essential to present an overview of the relationships between these 

types of data, the data quality attributes, and challenges and benefits of data quality of OGD posed in those 

proposals. The existing literature is analyzed through the systematic literature review method with the 

objective of answering three research questions. The review process was conducted in three stages: (1) 

Defining the scope and planning of the review, (2) selection of documents, and (3) analysis and synthesis 

of the results. The phases of the study are described below. 

2.1 Defining the scope and planning of the review 

This study proposes a taxonomy established for literature reviews presented by (Cooper, 1988) in which 

the objective, the organization of the information, perspective assumed, audience, and coverage of the 

review are defined. Common conceptual aspects based on guiding questions were considered to organize 

information, focusing on theories and case studies. This review's target audience is general and academics 

with interest in the topic of OGD, as shown in Table 1. 

 

Table 1. Taxonomy of Literature Reviews 

Characteristic Categories 

Emphasis Results Research Methods Theories Practices or Applications 

Objective Integration Critical Identification of Central Issues 

Organization Chronological Conceptual Conceptual 

Perspective Neutral Representation Espousal of Position: Data Quality 

Audience 
General 

Academic 
Practitioners or Policy Makers General Public 

Coverage Comprehensive 
Comprehensive and 

Selective 
Representative Central 

 Chosen for review 

Source: Cooper (1988) 
 

This review aims to answer three research questions that fall under three criteria: 

• What are the critical elements of the relationship between big data, OGD, and data quality 

assurance?  

• What primary data quality attributes apply to OGD and big data?  

• What are the benefits and challenges of OGD quality assessments? 

2.2 Document Selection 

In the selection of research published in the indexed scientific press, technical documents, or regulations to 

collect data and answer the research questions, a review protocol was defined that contemplated the search 

strategy, the search terms in each data source, and the inclusion and exclusion criteria. 

2.2.1 Search strategy 

The search strategy considered the review of data needed to answer each research question. In order to 

collect data as completely as possible, a search string was constructed with an appropriate set of keywords, 
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the most widely used electronic sources, and search filters were established. Table 2 shows the sources 

consulted, the keywords, and the filters applied. 

Table 2. Search Strategy 

Sources  Keywords  Filters  

IEEE Xplore Digital Library 

Springer Link 

Google Scholar 

Proquest Computing Database 

Scopus 

Open government data quality 

Big data quality 

Open government data 

Quality methodology  

Methodology 

The authors applied the search string to the 

“Abstract,” “Title,” and “Keywords” 

metadata in the selected sources.   

Period: 2010 to 2020. 

Source: Authors’ own elaboration. 

2.2.2 Inclusion and exclusion criteria 

Inclusion and exclusion criteria were defined to filter relevant studies to answer the research questions. We 

considered the following inclusion criteria: 

• Includes OGD quality, Big Data quality, and quality methodology Conceptualization: The abstract 

refers to the quality of OGD or Big Data or describes a methodology for assessing data quality. 

• Documents published such as document type: journal, technical reports, and conferences.  

• Documents published between 2010 and 2020. 

We considered exclusion criteria, as applied to the titles and abstracts of the documents, were: 

• Duplicate studies. 

• Article in a language other than English and Spanish. 

• Research focus unrelated to OGD quality or Big Data quality. 

• Research focus related to OGD quality or Big Data quality, but insufficient information. 

2.2.3 Studies Selection 

The search results were integrated into a spreadsheet shared on Google Drive. This file was sorted by title 

to identify duplicate studies and choose the study to be found mainly in the SCOPUS or SpringerLink 

database, given that the authors have access to these databases. Subsequently, the exclusion criteria were 

applied and the title and abstract were reviewed to identify contributions to the research. The identification 

of duplicates and the review and selection of studies were performed by three reviewers, who reported their 

concept of inclusion or not of each document in the spreadsheet shared online. If all reviewers had the same 

decision on whether or not to include a document, it was considered definitive. In cases where there was 

no agreement, the document was read again to give a new concept. The study selection process is shown in 

Figure 1. The final list of the reviewers' consensus is presented in Table 3, which included 42 documents 

focusing on Big Data and OGD. We include a dataset to information about the documents and the analysis 

categories (Maestre-Gongora et al., 2023). 
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Figure 1. Flow diagram PRISMA methodology (Page et al., 2021) 

Table 3. Documents selected for review. 

Document Type Year Language Country 
Approach 

BD ODG 

A systematic review of open government 

data initiatives 
Article 2015 English 

Germany   X 

Value Creation on Open Government Data Article 2016 English Germany   X 

Open Data Kit 
Technical 

Document 
2016 Spanish 

Argentina   X 

Data Quality Management for Industry 4.0: 

A Survey 
Article 2020 English 

ASQ X   

Predictive analytics: driving improvement 

from data 
Article 2016 Spanish 

IDB X X 

Acceptance, Quality, and Trust Factors - 

Conceptual Model for Open Government 

Data Potential Use 

Article 2019 English 

Malaysia X X 

Open data in Latin America and the 

Caribbean 
Article 2018 Spanish 

IDB   X 

From information to intelligence: How to 

adapt institutions for data analysis in 

government? 

Article 2019 Spanish 

IDB   X 

The Challenges of Data Quality and Data 

Quality Assessment in the Big Data Era 
Article 2015 English 

China X   

Assessing data quality in open data: A case 

study 
Article 2018 English 

Colombia   X 

Big data in the public sector Article 2016 English Spain X X 

Law 1712 of 2014 Regulations 2014 Spanish Colombia   X 

Guide to Open Data in Colombia 
Technical 

Document 
2016 Spanish 

Colombia   X 

Guide to Quality and Interoperability 

standards for open data of the Government 

of Colombia. 

Technical 

Document 
2016 Spanish 

Colombia   X 
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Document Type Year Language Country 
Approach 

BD ODG 

National Data Exploitation Policy (Big 

Data) 
Regulations 2018 Spanish Colombia X X 

Open Data - Open Government 
Technical 

Document 
2020 Spanish Costa Rica   X 

Open Data Colombia 
Technical 

Document 
2019 Spanish Colombia   X 

Guide for the use and exploitation of Open 

Data in Colombia  

Technical 

Document 
2019 Spanish Colombia   X 

Determinants of user acceptance and use of 

open government data (OGD): An 

empirical investigation in Bangladesh. 

Article 2019 English China   X 

Open Data Quality Requirements 
Technical 

Document 
2019 Spanish Colombia   X 

Exploring the quality of government open 

data Comparison study of the UK, the 

USA, and Korea 

Article 2018 English South Korea   X 

A Suggested Framework for the Quality of 

Big Data Deliverables of the UNECE Big 

Data Quality Task Team 

Report 2014 English 

United Nations 

Economic 

Commission 

for Europe 

X   

A Data Quality in Use model for Big Data Article 2016 English Spain X   

Why is data so important? Article 2017 Spanish United States X   

Open government data: A stage model Article 2011 English Greece X X 

Participation and Data Quality in Open 

Data use: Open Data Infrastructures 

Evaluated 

Article 2015 English Netherlands   X 

Improving the speed and ease of open data 

use through metadata, interaction 

mechanisms, and quality indicators 

Article 2016 English Netherlands   X 

A Process Pattern Model for Tackling and 

Improving Big Data Quality 
Article 2018 English 

England/The 

Netherlands 
X   

Big data curation Article 2016 English Ireland X   

Big Data Quality: A Roadmap for Open 

Data 
Article 2016 English Italy X   

Government Open Data Portals: A 

Measurement of Data Veracity Coverage 
Article 2019 English Malaysia X X 

Quality Improvement in Open Data sets 

based on the application of Logical 

Consistency Metrics. 

Thesis 2017 Spanish Colombia   X 

Open Data: Barriers, Risks, and 

Opportunities 
Article 2012 English Luxembourg   X 

International Open Data Charter (2015) Regulations 2015 Spanish Mexico   X 

Open Data Policy Implementation Guide 
Technical 

Document 
2017 Spanish Mexico   X 

Open government data: Facilitating and 

motivating factors for coping with 

potential barriers in the Brazilian context 

Article 2014 English Brazil   X 

Challenges to Use Open Government Data 

through the Citizens' Lens: A Systematic 

Review. 

Article 2019 English Pakistan   X 

Open Data Plan 2020–2021 Regulations 2020 Portuguese Brazil   X 

Barriers to using open government data Article 2019 English Poland X X 

Proposal for the Evaluation of Open Data 

Portals 
Article 2019 English Colombia   X 

Proposing a framework of barriers to 

opening government data in China A 

critical literature review 

Article 2017 English China   X 
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Document Type Year Language Country 
Approach 

BD ODG 

Prototype software for open data quality 

assessment. 
Thesis 2017 Spanish Colombia X X 

Publishing open data considering quality 

criteria 
Article 2019 Spanish Spain/Ecuador   X 

Quality of Open Research Data: Values, 

Convergences, and Governance. 
Article 2020 English Hungary X   

Benefits and Risks of Open Government 

Data 
Article 2014 English 

Prague - Czech 

Republic 
X X 

Open Government Data Publication 

Methodology 
Article 2015 English 

Prague - Czech 

Republic 
  X 

Innovation in government services: The 

case of open data 
Article 2013 English Singapore   X 

Source: Authors’ own elaboration. 

2.3 Analysis and Synthesis 

The content analysis of the studies for data collection was performed using a manual procedure, which 

included:  

• The review of each paper by the three authors to extract data and information separately from each 

article, which were reported in the online file.  

• Two of the authors independently evaluated the extracted data to build through a matrix 

classification of the aspects associated with the research, by the emphasis of the study (OGD, Big 

Data, Open data), the application sector (public, private, research, statistics), by quality effects 

(economic, technical or strategic) and by characteristics, attributes, and data quality criteria. 

• Three authors classified the extracted data by marking with an X the relationship between the 

study and the aspects to be classified. 

• The authors compared their responses to reach a consensus on the contributions of each study. 

 

Of the selected studies (Table 3) we observed that are Article 68,09%, Regulations 8,51%, Report 2,13%, 

Technical Document, 17,02%, and Thesis 4,26%, considering documents from countries such as Germany, 

China, Spain, Greece, Holland, England, Ireland, Italy, Malaysia, Pakistan, Poland, the Czech Republic, 

and Singapore. Colombian publications accounted for 23% of the total number of documents and served as 

a reference. The authors have dedicated considerable time to conducting research into emerging information 

technologies. While for the study of the conceptual lines on Big Data and Open Government Data, 90% of 

the selected literature is focused on OGD, 21% reveals the relationship of big data with OGD, and 42% 

concentrates only on big data.  

Additionally, 10% of the records corresponded to publications released by multilateral organizations, 

such as the Inter-American Development Bank, United Nations Economic Commission for Europe 

(UNECE), and American Society for Quality. The following sections present the most relevant ideas and 

conclusions that the authors drew from the review. 

3   Results and Discussion 

3.1 Relationship between Big Data, OGD, and Data Quality 

The opportunities that the information age and the Internet have generated technological advances in 

artificial intelligence, the Internet of Things, robotics, nanotechnology, biotechnology, and cloud 

computing. The above technologies have triggered an exponential increase in data diversity and structure 

(or lack of structure) and data accumulation at astounding speeds.  

The concept of quality has evolved, starting from the inspection applied to products to the quality control 

for processes, to quality assurance in systems, to total quality, to the total quality management or excellence 

(Torres Saumeth et al., 2012). As a result, data quality faces multiple challenges due to its particular 
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characteristics; these challenges encompass the following: (i) Volume and speed: The volume of data is too 

large and exponentially grows in a short time (PowerData, 2017). (ii) Variety: There are many data sources, 

types, and structures. About 20% of data are structured; this means that working with 80% of unstructured 

data is necessary (Cai & Zhu, 2015). (iii) Veracity and value challenges: The accelerated change of data 

renders data validity and value opportunities very limited. For example, customer data usually lose validity 

by 2% per month and 25% per year (Cai & Zhu, 2015). (iv) High reuse rate: The same data can have 

different meanings depending on the context they are used, raising questions about their validity and 

consistency (Loshin, 2014). (v) Balance monitoring: Data consumers are faced with balancing two 

undesirable aspects of data monitoring, namely, correcting the data and maintaining consistency with the 

source at the expense of its quality for use (Loshin, 2014). (vi) Data rejuvenation: Continuously aligning 

old data with newer datasets is necessary; in this sense, increasing the level of data validation and 

governance capacity is essential (Loshin, 2014).  

Large amounts of time and money are invested in customizations and traditional methods to put out fires 

and dampen crises. In the short term, crises arise due to lack of data quality. However, there is no investment 

in addressing long-term problems, and most of the budget allocated to data analysis (75%) is used to adapt 

data (Redman, 2016). 

In the realm of data, some are public; that is, anyone can freely use and reuse them. These data are called 

open data and are considered key factors for global transformation, enabling governments, private and 

public companies, and citizens to have clear and reliable information to make decisions (MinTIC, 2021). 

The objective of the OGD is to open up the data, allowing the academic community and business sectors 

to reuse them. Such openness facilitates cooperation between public administration, politics, industry, and 

citizens, strengthening transparency, democracy, participation, and collaborative work (Kucera, 2015). 

OGD are based on a set of principles that support their use, access, and reuse. Thus, data must be machine-

processable, accessible, complete, obtained from the source of origin, nonproprietary, timely, up-to-date, 

openly licensed, and available to anyone without discrimination (Kucera, 2015).  
The value of OGD can be harnessed if their quality is guaranteed as OGD must facilitate analysis for 

decision-making, obtain contextual responses, and contribute to innovation trends through its qualities, 

attributes, and predictive potential (BSA, 2022). To embrace big data as a renewable resource and ensure 

its quality produces economic and social benefits, the government must obtain more relevant results and 

generate responses that could not be foreseen at the time of data creation (BSA, 2022). 

3.2 Data Quality Attributes Applicable to OGD and Big Data 

Data are the raw material required for developing different activities of humanity. Data have attributes and 

dimensions that can be evaluated to determine the quality level and enable their use depending on the 

context. 

The following principles are used to ensure data quality (Cai & Zhu, 2015): Data represent a unit of 

value and cost impact for interested customers who view them as a product; data have a quality level, which 

results from the type of process applied to their generation and processing; several factors influence data 

quality, such as the purpose of their generation, their potential use, their timeliness and validity, and 

interested users. 

To ensure compliance, standards that involve data quality management and assurance (Caro et al., 2013) 

have been developed. An example is the standard ISO/IEC 25012 (2022), which defines two relevant points 

regarding data quality:  

 

• Inherent Quality: It highlights the intrinsic potential that data have to satisfy and the implicit and 

explicit needs of its creation purpose, determining the value of such data when their quality 

characteristics or dimensions meet the defined requirements: accuracy, completeness, consistency, 

credibility, accessibility, compliance, confidentiality, efficiency, traceability, and 

comprehensibility. 

• System-Dependent Quality: It corresponds to the dependence that data have on the technological 

domain used: accessibility, compliance, confidentiality, efficiency, traceability, 

comprehensibility, availability, portability, and recoverability. 

 

Table 4 classifies the quality characteristics or dimensions for the two points of view: 
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Table 4. ISO/IEC 25012 Data Quality Model. 

Features 
Data Quality Viewpoints 

Inherent System-Dependent 

Accuracy X  

Completeness X  

Consistency X  

Credibility X  

Timeliness X  

Accessibility X X 

Compliance X X 

Confidentiality X X 

Efficiency X X 

Accuracy X X 

Traceability X X 

Comprehensibility X X 

Availability  X 

Portability  X 

Retrievability  X 

Source: Standard ISO/IEC 25012 (2022) 

 

The characteristics or dimensions of quality include additional factors of big data related to their 

processing criteria, called “V” factors, namely, volume, speed, variety, value, variability, veracity, and 

visibility (Mukherjee & Shaw, 2016).   

These factors provide characteristics, such as size and structure, that generally exceed the capabilities of 

acquisition, storage, and processing of data on time, through traditional methods and tools, and also exceed 

the perception capacity of human beings (Miloslavskaya & Tolstoy, 2016). 

To use and exploit open data, in the Colombian case (MinTIC, 2019a) the government defines processes 

for managing open data, emphasizing quality monitoring through quality, usage, and impact measurements 

(Osorio-Sanabria et al., 2020). Colombia updated the quality requirements for OGD to seal data quality in 

public institutions, aligned with the life cycle of data. The guide mentioned sets the stage for data 

preparation, access, use, evaluation, and improvement that are necessary to leverage the value that open 

data hold (MinTIC, 2019a). At each stage, a set of quality requirements is verified to obtain the “Seal of 

Excellence” for open data, such as identifying the dataset to be published, prioritizing the data to be 

published, ensuring the completeness of the data, ensuring data availability, ensuring data timeliness, and 

documenting the data through metadata (MinTIC, 2019b).  

Although the country has defined guidelines to advance in the opening and use of open data, these are 

assumed in an isolated manner and there are few integrated methodologies that allow the IT offices of 

public entities to approach the process by clearly identifying tools and instruments to generate quality open 

data that facilitate the implementation process of open government data towards a quality approach 

(Maestre-Góngora et al., 2021b). 

To guarantee the quality of OGD in Colombia, the government has established 16 quality criteria as 

standards (Table 5): confidentiality, relevance, up-to-date, traceability, compliance, accuracy, 

completeness, consistency, accuracy, portability, credibility, comprehensibility, accessibility, efficiency, 

recoverability, and availability (MinTIC, 2023). 

 

Table 5. Quality Criteria Standard in Colombia. 

Criteria Interoperability Guidance 

Confidentiality Data should only be accessed by authorized persons to protect reserved and classified 

information. 

Relevance Published data must be useful for users. In this concept, data have more or less relevance 

according to the case of analysis. 

Currency Currency and timeliness of the published data. 

Traceability History of the available dataset: dates of creation, publication, and updates. 
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Criteria Interoperability Guidance 

Compliance Compliance with current guidelines and standards such as DCAT (Data Catalog), for the 

description of the Metadata. 

Accuracy Correctly filled out data. 

Completeness Complete information, complete data for all columns 

Consistency Coherent data, free of contradictions. 

Accuracy Level of disaggregation at which the data are published concerning the level of 

disaggregation at which they were generated 

Portability Unrestricted formats for data reuse 

Credibility Truthful and reliable information for users. 

Comprehensibility Characteristics that allow the user to read and interpret the data. 

Accessibility Technological tools that guarantee access to the user who requires it 

Efficiency Ability of the platform to perform data analysis and downloading with expected 

performance levels and times. 

Recoverability Attributes that allow maintaining and preserving a specific level of operations and quality. 

Availability Ensures that authorized users have access to information and other associated information 

assets at the required place and time. 

Source: Ministerio de Tecnologías de la Información y las Comunicaciones (2023) 

 

Public offices produce and manage a large amount of data, in various formats, at high velocity and 

variety, which are published to facilitate access to the general public and their reuse in different contexts. 

In Ciancarini et al. (2016) it is defined that open data is a subdomain of Big Data, and that data quality 

issues are aggravated in Big Data as entities are having a growth in data generation and management; 

therefore, it becomes essential to focus efforts on assessing and ensuring the quality of this representative 

subdomain. Table 6 shows the intersection between big data and OGD quality dimensions. According to 

the literature review, the authors conducted studies into quality attributes. 

Table 6. Quality attributes for big data and OGD. 

Quality Attributes Open Data Big Data Authors 

Accessibility X X Attard et al. (2015); Cai & Zhu (2015); Koltay (2020); Merino et 

al. (2016); MinTIC (2018); United Nations Economic 

Commission for Europe [UNECE] (2015); Wahyudi et al. (2018); 

Williams & Tang (2020) 

Update X  MinTIC (2018); Yi (2019) 

Aptitude  X Cai & Zhu (2015); Merino et al. (2016); MinTIC (2018); Yi 

(2019) 

Coherence  X Attard et al. (2015); Merino et al. (2016); MinTIC (2018); 

UNECE (2015) 

Completeness X X Cai & Zhu (2015); Koltay (2020); Merino et al. (2016); Wahyudi 

et al. (2018); Williams & Tang (2020); UNECE (2015) 

Understandable X X Koltay (2020); MinTIC (2018); Wahyudi et al. (2018); Yi (2019) 

Concise  X Koltay (2020); Wahyudi et al. (2018) 

Compliance X  MinTIC (2018): Yi (2019) 

Consistency X X Cai & Zhu (2015); Koltay (2020); Talukder et al. (2019); 

Wahyudi et al. (2018); Williams & Tang (2020) 

Credibility  X Cai & Zhu (2015); Koltay (2020); Merino et al. (2016); Wahyudi 

et al. (2018) 

Availability  X Cai & Zhu (2015); Merino et al. (2016) 

Accuracy X X Attard et al. (2015); Cai & Zhu (2015); Koltay (2020); Merino et 

al. (2016); MinTIC (2018); UNECE (2015); Wahyudi et al. 

(2018); Yi (2019) 

Integrity X X Cai & Zhu (2015); Talukder et al. (2019); Williams & Tang 

(2020); Yi (2019) 

Interpretable  X Koltay (2020); Wahyudi et al. (2018) 

Readable  X Cai & Zhu (2015); Williams & Tang (2020) 

Objectivity  X Koltay (2020); Wahyudi et al. (2018) 
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Quality Attributes Open Data Big Data Authors 

Opportunity  X Cai & Zhu (2015); Koltay (2020); Merino et al. (2016); UNECE 

(2015); Wahyudi et al. (2018); Williams & Tang (2020) 

Portability  X Merino et al. (2016); MinTIC (2018); Talukder et al. (2019); 

Williams & Tang (2020) 

Accuracy X X Merino et al. (2016); Williams & Tang (2020) 

Security  X Cai & Zhu (2015); Koltay (2020); Merino et al. (2016); UNECE 

(2015); Wahyudi et al. (2018) 

Relevance X X Cai & Zhu (2015); Koltay (2020); Merino et al. (2016); MinTIC 

(2018); Talukder et al. (2019); UNECE (2015); Wahyudi et al. 

(2018) 

Reputation  X Wahyudi et al. (2018);Yi (2019) 

Traceability X  MinTIC (2018); Yi (2019) 

Usability  X Cai & Zhu (2015); UNECE (2015) 

Added Value  X Koltay (2020); Wahyudi et al. (2018) 

Source: Authors’ elaboration 

 

A total of 22 documents are related to big data, and 11 documents are related to OGD quality; 8 of these 

attributes (i.e., accessibility, completeness, comprehensibility, consistency, accuracy, completeness, 

precision, and relevance) are considered in both application domains. 

3.3 Data Quality Attributes Applicable to OGD and Big Data 

The challenges of OGD are mostly related to the data consumer perspective, such as facilitating data 

discovery and promoting data use. Predominantly, challenges related to quality aspects include the 

following: ensuring the data reliability and facilitating data understanding (Attard et al., 2015; Cai & Zhu, 

2015; Kalampokis et al., 2011; Merino et al., 2016; Wahyudi et al., 2018), promoting the use of the data 

with quality standards (Attard et al., 2015; Kucera, 2015; Martin et al., 2013; Talukder et al., 2019; 

Warraich et al., 2019; Cai & Zhu, 2015), unifying and updating data to improve accuracy for use (MinTIC, 

2019a), guaranteeing not only data quality but also a reliable operating platform and emerging technology 

(Munné, 2016), and ensuring data quality before being published (MinTIC, 2019a). 

The benefits related to data quality aspects are the following: creating opportunities in society by 
increasing data capacity to predict and solve problems (Maestre Góngora & Nieto Bernal, 2015), allowing 

the reuse of both public and private data in various contexts (Munné, 2016), creating strategic advantages 

and promoting collaborative work between the state and society to improve government entities’ processes 

and exploit the inherent value and potential of data in the economic, social, political, cultural, 

environmental, strategic, ideological, and other fields of society (Munné, 2016). 

4   Implications for Theory and Practice 

Quality assurance is fundamental to leveraging the value of big data because it requires reliable information 

to make timely decisions through efficient processes that facilitate the conversion of large data volumes 

agilely. Among the main processes of big data are data management and data analysis. Data management 

implies a series of steps and involves technologies to acquire, store, prepare, and retrieve data as input to 

perform data analysis. Data analysis involves techniques for analyzing and extracting intelligence from big 

data (Gandomi & Haider, 2015). The rule is that the larger the sample of data, the more accurate the statistics 

and other analysis techniques (Russom, 2011). 

The quality of OGD is approached from an interdisciplinary approach, which is based on the suitability 

for use (Attard et al., 2016). In turn, use is diversified into various possibilities and contexts, from an 

objective perspective, employing agreed-upon attributes and a subjective perspective linked to data 

consumers' requirements and experience. The suitability of OGD for reuse is a cornerstone of data quality 

(Yi, 2019); however, quality can vary widely, leading to inconsistencies in terms of datasets and lack of 

granularity (Warraich et al., 2019; Zuiderwijk et al., 2016), thus impeding the use of the data and portals 

where they are published. 
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Open Data allows to generate public, social, and political value to improve transparency and oversight 

practices from citizens, thus helping people to take a more active role in the dynamics of the territories, by 

allowing access and use of information for individual and community decision making (Maestre Góngora 

& Nieto Bernal, 2015). Alternatively, they facilitate product innovation and the creation of new business 

models and highlight the need to improve government management when necessary. They allow planning 

future scenarios for society based on decisions, programs, and defined policies (MinTIC, 2021).  

Government data are inherently involved in the analysis process that needs to be conducted before taking 

objective decisions. They also help obtain contextual answers and contribute to innovation trends through 

their qualities, attributes, and predictive potential (BSA, 2022). Data have transformed different research 

fields and benefited daily life (e.g., climate forecasts, vehicle flow, and solving more fundamental 

challenges). The negative impact of having large amounts of data with low levels of quality extends not 

only to the use itself but also to its potential use, i.e. the suitability of the data for future use and its potential 

for response in different contexts and decision making in the medium and long term. 

It is important to generate methodologies that focus on assessing the quality of OGD related to big data 

analysis. Consequently, this fosters new research that broadens its horizons due to the disruptive advance 

that has originated new technologies and the most marked trends (e.g., artificial intelligence, the Internet of 

Things, and cloud computing). 

Based on the literature review, we present a conceptual model for OGD quality assessment with 

principles, guidelines, dimensions, and attributes. Three principles and dimensions are identified. The 

dependency hierarchy is established to detail the guidelines through 12 related quality attributes as shown 

Figure 2. Overall, this model provides a vision of the required objectives that facilitate the evaluation of 

OGD from a quality perspective. 

 

 

Figure 2. Conceptual Model OGD and Data Quality 

In terms of principles, fitness for use ensures the data's ability to serve a defined purpose. The process-

oriented principle manages data quality through processes that effectively implement the quality strategy, 

with interrelated activities for a systematic execution and continuous improvement that ensures data quality 

through planning, execution of concrete actions, and periodic verification. 

About the dimensions, the data context corresponds to the characteristics of the origin and use to further 

understanding and applications; data characteristics describes inherent properties, which help define, 

interpret, and predict their use; and data representation corresponds to its context of the origin or in the 

possible contexts of reuse. 

The following guidelines are proposed: Assurance focuses on planned and systematic activities that help 

data inherent properties achieve quality requirements. Adequacy refers to conditioning the data to meet 

quality requirements related to their inherent properties. Reuse refers to the potential use of the data in 

various social, economic, political, and academic contexts. The impact is directed toward generating 

significant and positive changes for consumers, according to data in a specific context, consumer-oriented, 
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which facilitates the data consumer contextual knowledge and access to data. Finally, value ensures that 

data are represented as a unit of value for consumers. 

Within the objectives of open-data initiatives worldwide, reuse helps maximize public value generation, 

which is enabled by publishing high-quality data and ensuring that they are transformed into products, 

services, or new applications. The publication of OGD with a quality approach facilitates data exploitation 

by its consumers, generating a great impact both at the individual, collective, and organizational levels. 

Consumers play an essential role in reusing data and assessing the impact generated by the data. There is 

no point in having large amounts of data available if they cannot be exploited, i.e., discovered, and used, 

and if the value embedded in them cannot be analyzed and discovered (Osorio-Sanabria et al., 2020). 

Governments with active OGD initiatives must guarantee data reliability, promote collaboration to 

generate public value (Muente-Kunigami & Serale, 2018), and ensure data availability and use (MinTIC, 

2019b). All these can only be achieved by maintaining an adequate level of quality. This should help prepare 

data for processing and reuse (MinTIC, 2019b). A challenge faced by data producers is to maintain adequate 

and up-to-date datasets (Muente-Kunigami & Serale, 2018) to facilitate interpretation in the corresponding 

context (Martin et al., 2013) and enable a proper understanding of the data (Kucera & Chlapek, 2014). 

Based on this review, once the key elements for an open-data evaluation model from a quality approach 

have been identified, methodologies and an accompanying strategy can be proposed to implement an OGD 

quality evaluation methodology in public entities, based on data use and information exploration with 

potential value for third parties. 

5  Conclusion 

The data and the different ways that they are produced and consumed pose quality challenges related to the 

inherent characteristics of use and value generation. From the perspective of data quality, the relationship 

between big data and OGD allows to exploit data potential, significantly furthers knowledge, and provides 

answers to different problems.  

Big data and OGD that have an adequate quality level are resources that generate strategic value by 

generating new knowledge and facilitating decision-making. OGD quality is a component that has evolved 

from being a publication requirement to becoming a process inherent to the data, through which the benefits 

of exploiting its properties for impactful uses that add value to consumers are enabled. 

An OGD conceptual model provides a perspective to establish strategic data publishing opportunities 

with quality to support open government policies and motivate open data exploitation by communities, 

citizens, academia, and businesses. OGD quality assessment is a process that requires identifying and 

conditioning relevant factors that facilitate Big Data analysis as a strategic initiative, to enhance the ability 

of the data to meet stated and implied needs according to specific conditions of use. 

Future work will focus on validating the proposed model with at least two public entities of the 

Colombian State to identify strengths and weaknesses. Then, it is proposed to conduct the methodological 

proposal for evaluating open data modeled in Business Process Model and Notation, which includes four 

phases: plan and obtain, structure, and publish, promote use, and monitor for their application in a case 

study. 
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