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Chapter 18 

Satu Data Indonesia and FAIR Data:  

Advancing Coherent Data Management in 
Government Administration 

Intan K. Utami & Mirjam van Reisen 

Abstract 

Governments have been relying on data-driven decision-making to 

improve public service delivery. Efforts are carried out to enhance 

the practices, including adopting data governance policies. This study 

investigates how national data governance policy shapes cross-

government data exchange practices. It also looks at its alignment 

with the FAIR principles using Indonesia’s One Data Policy as a case 

study. Through in-depth interviews with key persons in the field of 

data governance within a government agency in Indonesia, current 

practices and key challenges in data exchange are identified. This 

study maps out existing practices in alignment with FAIR principles 

which reveal areas of improvement. This study examines how the 

One Data Indonesia policy aims to standardise data governance and 

improve cross-agency data sharing, while also highlighting 

implementation challenges such as different data standards and 

domain silos. The study presents insights into enhancing data 

exchange processes among government agencies. The findings 

contribute to understanding how national data policies can be 

leveraged to improve data accessibility and interoperability for 

efficient cross-government data exchange practices.  

Keywords: FAIR principles, government data exchange, interoperability, 

metadata, One Data Indonesia policy 
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Introduction 

Since data has been considered a valuable asset, data management has 

become an integral and important part of organisations. 

Organisations in public sectors generate and store large volumes of 

data which enables faster decision-making (Thompson et al., 2015; 

Brous et al., 2016). However, the exponential growth in the volume 

and variety of data has introduced significant challenges in managing 

and sharing it effectively. The expression “everywhere seems to 

produce data, but it is hard to find data everywhere” represents data 

being scattered across stakeholders or hidden in silos in some 

government agencies (Indrajit, 2018), which limits government 

agencies in collaboratively using data (Allard et al., 2018). 

The ability for seamless data integration between government sectors 

and creating collaborative analysis techniques is essential (Bertot & 

Choi, 2013). However, several barriers undermine the processes of 

cross-agency collaboration, including acquiring an overview of 

existing data sources (Benfeldt et al., 2020), lack of data description 

and definition (Ristianto & Meiliana, 2019), inconsistent data format 

and structures (Dahlberg & Nokkala, 2015), and lack of necessary 

metadata (Allard et al., 2018). Especially in service provision, 

unreliable data can lead to inefficient decisions and policy-making 

processes (Bertot & Choi, 2013). 

The growing ability to allow data accessibility and interoperability 

offers the potential to increase the value of data (Jetzek, 2016), for 

example by combining datasets from across governments to create 

new insights (Bertot et al., 2014). Despite data sharing being integral 

in leveraging administrative data, government administrators consider 

it as extremely difficult or uncommon (Allard et al., 2018). There is a 

need to facilitate data exchange across government sectors with 

several efforts such as engaging various stakeholders and establishing 

protocols and mechanisms (Bertot & Choi, 2013). 

To support this, a robust interoperability framework is necessary to 

support real-time data exchange between governments systems by 

implementing a unified approach to enforce data governance policies 

and processes, as well as adopting formal data management standards 

and practices across entities (Bertot & Choi, 2013; Panian, 2010). 



587 

Many governments have adopted national data governance policies 

to standardise practice and promote interoperability. There is a 

possibility of extending and strengthening data governance policy 

with increased access control, interoperability, and reusability by 

incorporating Findable, Accessible Interoperable and Reusable 

(FAIR) principles (Jati, 2020). 

The FAIR principles provide ‘steps along a path’ towards machine-

actionability by defining data characteristics to assist discovery and 

reuse by third parties (Wilkinson et al., 2016). Despite the 

implementation of FAIR principles being largely limited to the 

Western hemisphere and to bio-and natural sciences (Van Reisen et 

al., 2020), windows of opportunity regarding the implementation of 

the FAIR Guidelines are open in most of the non-Western countries 

to different degrees, including in the context of governmental settings 

(Lin et al., 2022). 

This study explores how data exchange processes are conducted 

between agencies by looking at the alignment with current applicable 

policy and FAIR guiding principles. Therefore, we raise the following 

research question: How does the national data governance policy 

shape the current cross-government data exchange practices while 

also aligning with FAIR principles? 

Several sub-questions are addressed to subsequently answer the 

research question as follows: 

 What are the current practices of data exchange between 

government agencies? 

 What key challenges hinder effective cross-agency data 

sharing? 

 To what extent do current data exchange practices align with 

FAIR principles? 

 How does the currently applicable policy guide the 

implementation of data exchange between government 

agencies? 
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Research design 

This research employs a case study approach to gain a comprehensive 

and detailed understanding of the perspectives and insights related to 

data management practices in government settings. Case studies 

employ a qualitative strategy where researchers explore programs, 

events, activities, processes, or individuals in depth, bounded by time 

and activity while collecting detailed information through various data 

collection procedures over a sustained period (Creswell, 2009). This 

study also takes an exploratory approach, as it investigates a topic that 

lacks prior discussions. The exploratory approach allows for 

flexibility in exploring emerging themes during the interview. 

In this study, interpretivism is explored as the research paradigm. It 

implies that we can only understand someone’s reality through their 

experience of that reality, which may be different from another 

person’s, shaped by the individual’s historical or social perspective. 

Employing this paradigm relies on questioning and observing to 

discover or generate a rich and deep understanding of the 

phenomenon being investigated (University of Nottingham, n.d.). 

This study specifically scrutinises perceptions of related individuals in 

various roles involved in the data management practices within 

government settings. Taking that into account, this study takes place 

in government settings in Indonesia, particularly within Indonesia’s 

Ministry of Public Works and Housing. This ministry serves as an 

ideal case study for examining data management challenges in the 

public sector as it maintains extensive data operations across nearly 

700 work units and with a diverse range of stakeholders in serving its 

task and function within the infrastructure development domain. 

A qualitative study collects data in the field at the site where 

participants experience the issue or problem under study, allowing 

up-close information to be gathered by talking directly to people and 

seeing them behave and act within their context (Creswell, 2009). 

Furthermore, Creswell explained that in a qualitative study, 

researchers collect data and gather information themselves through 

observing behaviour or interviewing participants, and proceed with 

reviewing all the data, making sense of it, and organising it into 

categories or themes that cut across all of the data sources. 



589 

Semi-structured interviews are employed as the data collection 

method. The interviews gather insights on current practices and 

challenges, as well as policy implementation and adoption. The 

interviews consist of open-ended questions to allow participants to 

express detailed perspectives. Interviews offer advantages such as the 

provision of historical information from participants and control over 

the line of questioning, and limitations such as filtered information 

through the views of participants (Creswell, 2009). 

The interview participants consist of key persons within the Ministry 

of Public Works and Housing, particularly those under the Center for 

Data and Information Technology (IT). Participant selection is based 

on their roles in data governance and management practices. This 

study emphasises depth over breadth in data collection, hence the 

limited number of participants. The list of participants is depicted in 

Table 1.  

Table 1. List of interview participants 

No Work Unit Division Role  Main Task 

1 Center for 

Data and IT 

IT 

Management  

Senior 

Staff 

Coordinating and supervising 

IT governance 

2 IT 

Management 

Senior 

Staff 

Coordinating and supervising 

IT governance 

3 Data and 

Information 

Senior 

Staff 

Implementing data 

integration and services 

4 IT 

Management 

Junior 

Staff 

Coordinating and supervising 

information systems 

implementation 

The data analysis method employed in this study covers the thematic 

analysis of interview transcripts to capture actual processes in current 

practices and challenges in data exchange. This involves systematic 

coding of responses to categorise key concepts and identify recurring 

themes. Furthermore, analysis of policy implementation and adoption 

involves examining how current policies affect data management 

practices. This includes analysing interview responses about policy 

adoption challenges and success factors.  
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Relevance 

The current situation implies complex coordination between agencies 

as well as a lack of business processes and integrated data and systems. 

Addressing these issues is crucial in enhancing data management 

practices between government agencies in Indonesia. Improvements 

in data management practices would support both e-government 

initiatives and One Data Indonesia policy implementation through 

integrated governance, information communication technology 

(ICT) infrastructure, and services. 

The establishment of One Data Indonesia through Presidential 

Regulation 39/2019 demonstrates a commitment to improved data 

governance. This policy mandates fundamental principles for 

producing accurate, up-to-date, integrated, and accountable data that 

is easily accessible and shareable between central and regional 

agencies. Its implementation across ministries also shows how this 

framework shapes institutional data management practices, 

modernises public administration, and improves government service 

delivery. 

Additionally, this study can contribute to the enhancement of One 

Data Indonesia policy implementation. Jati (2020) suggested that an 

assessment of the connection between One Data Indonesia and 

FAIR principles shows a 75% FAIR equivalency score. The research 

on FAIR Principles within the context of government data practices, 

especially in Indonesia, adds to the growing body of existing 

literature. Considering the FAIR Principles were initially developed in 

Europe and have been widely adopted by European research 

institutions, their relevance and application are increasingly 

recognised and globally implemented. Lin et al. (2022) highlighted 

that several components of the One Data Indonesia policy possess 

similarities to FAIR Principles: conformity to data standards, 

accessibility of metadata, and data interoperability. 

Finally, this research demonstrates the versatility and applicability of 

FAIR Principles in diverse fields. As the principles were introduced 

as a significant breakthrough in the fields of academia and research, 

this research extends the application of these principles to the 

government context. This allows a broader scope of FAIR Principles 
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implementation and showcases the potential for FAIR Principles to 

serve as a universal standard for data management practices. 

Ethical considerations 

Interviews as the main data collection method are conveyed while 

considering the rights of both the researcher and participants. This 

research adheres to ethical principles in conducting interviews with 

participants. Before participation, all participants provided informed 

consent, with clear understanding that their participation was 

voluntary. The consent letter implies permission for recording during 

the interview for documentation purposes, and that participation is 

entirely voluntary. Additionally, the participants are guaranteed 

confidentiality as no personal information will be identified from the 

interviews. While participants’ roles are identified to establish their 

relevance to the study, any information that could lead to direct or 

indirect identification has been removed. 

Theoretical framework 

The FAIR guiding principles are imperative as the foundation of this 

study. A uniform, standardised data format is important in 

establishing a seamless integration between various data pools to be 

used across services or platforms. This becomes the utmost desired 

outcome of data utilisation in various fields. The fundamental 

concept that FAIR guiding principles propose emphasises the 

significant and powerful roles of machines to accommodate the 

necessity of autonomously doing action after considering a wide 

range of types and formats of data identified as digital objects, where 

good data management and stewardship is highly promoted, not as 

the main goal but as a precondition (Wilkinson et al., 2016). 

Machine-actionability serves as the goal that FAIR Principles intends 

to achieve, for instance in the condition of its highest optimality when 

a machine can create decisions on what to do with a particular data 

after discovering a digital object and further determining its data type 

(Wilkinson et al., 2016). In other words, machines are necessary both 

as data creators and data analytics assistants, hence it is important to 

make them as efficient and as collaborative as possible (Mons et al., 

2020).  
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FAIR guiding principles were a response to the exponential growth 

of digital data in the semantic web, and to the evidence that the web 

fails to identify a machine-actionable equivalent necessary to grant 

access and create meaning to digital data objects (Van Reisen et al., 

2022). Unlike humans, computers cannot derive meaning and 

interpret data by considering the context in text format (Wilkinson et 

al., 2016). Wilkinson et al. (2016) proposed FAIR guiding principles 

to ensure that data is findable, accessible, interoperable, and reusable 

by defining essential characteristics for data resources, tools, 

vocabularies, and infrastructures to enable discovery and reuse 

through both manual and automated processes. The comprehensive 

elements of the principles (i.e., ‘facets’) consist of 15 sub-principles 

(GO FAIR, n.d.). 

Findable 

This refers to the ability of data to be easily located for both humans 

and machines, before proceeding to further processing including the 

data being accessed, interoperated, and reused. FAIR facets of 

Findability consist of: 

F1. (Meta)data is assigned a globally unique and persistent identifier  

F2. Data is described with rich metadata (defined by R1 below) 

F3. Metadata clearly and explicitly includes the identifier of the data 

they describe 

F4. (Meta)data is are registered or indexed in a searchable resource 

Accessible 

Accessibility allows for restricted access where required but 

emphasises that at minimum (Wilkinson et al., 2016). Accessibility 

means that data does not have to be ‘open’, instead ‘as open as 

possible, as closed as necessary”, or particularly “accessible under 

well-defined conditions” (European Commission, 2016). FAIR facets 

of Accessibility consist of: 

A1. (Meta)data is retrievable by their identifier using a standardised 

communications protocol 

A1.1. The protocol is open, free, and universally implementable 

A1.2. The protocol allows for an authentication and authorisation 

procedure where necessary 

A2. Metadata is accessible, even when the data is no longer available 
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Interoperable 

In serving its goals and purposes, data often needs to be integrated 

with other data and to interoperate with applications or workflows 

for analysis, storage, and processing (GO FAIR, n.d.). Interoperability 

calls for the ability of data, as well as tools originating from non-

collaborating resources, to seamlessly function together with minimal 

effort (Wilkinson et al., 2016). FAIR facets of Interoperability consist 

of: 

I1. (Meta)data use a formal, accessible, shared, and broadly applicable 

language for knowledge representation. 

I2. (Meta)data use vocabularies that follow FAIR principles 

I3. (Meta)data include qualified references to other (meta)data 

Reusable 

In achieving data reusability, metadata and data should be well-

described so that they can be replicated and/or combined in different 

settings (GO FAIR, n.d.). Data is reusable when it is in good 

provenance–data origin and data procedures are clearly defined, 

accurately documented, and regularly updated, with documented 

metadata to allow for the replication or reuse of data (Plug et al., 

2022). FAIR facets of Reusability consist of: 

R1. (Meta)data is richly described with a plurality of accurate and 

relevant attributes 

R1.1. (Meta)data is released with a clear and accessible data usage 

license 

R1.2. (Meta)data is associated with detailed provenance 

R1.3. (Meta)data meet domain-relevant community standards 

Related literature 

In this section, we discuss several concepts and models related to the 

FAIR guiding principles that are essential in implementing the 

principles, including data provenance and a single source of truth data 

architectures. 

Data provenance 

Data provenance is specifically addressed in the Reusability principle, 

particularly in sub-principle R1.2, which states that “(Meta)data is 
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associated with detailed provenance”, implying that for data to be 

truly reusable, it should come with clear information about its origins 

and any changes it has undergone (GO FAIR, n.d.). In principle, 

responsible reuse of data includes knowing how the data is generated, 

which is why FAIR guiding principles highlight the importance of 

metadata in helping potential data users to understand the dataset 

(Weissgerber et al., 2024). 

Data is considered to have good provenance when the 

comprehensive documentation of the origins and processes that have 

generated and transformed the data is carefully maintained including 

a detailed record of how data is collected, processed, analysed, which 

will help ensure that each step in the data’s life cycle is traceable and 

understandable, providing a clear lineage or history of the data as well 

as verifying the data’s authenticity, reliability, and quality (Plug et al., 

2022).  

In the context of the European Union, the General Data Protection 

Regulation (GDPR) informs a new ethic of ownership and control of 

data based on the concept of the ‘citizenship of data’, which is rooted 

in an understanding of where data is coming from (provenance) and 

where and for what it is being used (meaning), thus data collection 

must be proportional to its intended use (Van Reisen et al., 2022). 

Single source of truth 

The concept of ‘Single Source of Truth’ is related to a data 

management approach, defined as consistent technical and 

organisational practices associated with the management of data, 

aiming to obtain a single definitive source of data, accessible, trusted, 

credible, and reliable (Queiroz et al., 2024). A single source of truth is 

very beneficial for data-driven decision-making within an 

organisation, ensuring a consistent and integrated view of data that is 

considered essential to the organisation in supporting its business 

processes, by providing relevant and actionable insights. 

Further, Queiroz et al. (2024) explained that value can be derived 

from data adhering to a single source of truth by knowing what data 

to share, when data should be shared, and with whom data is shared. 

When data should be shared relates to privacy issues in particular, 

which implies urgency to be considered in data management practice. 
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Meanwhile, the discussion of with whom data is shared speaks to 

accessibility. 

Background of the study 

Indonesia is a presidential republic located between the Indian and 

Pacific oceans. Indonesia is considered the largest economy in 

Southeast Asia (World Bank, 2023). Indonesia’s public administration 

has undergone significant evolution since its independence in 1945, 

bringing different approaches to public administration, marked by the 

Reform Era (after 1998) which introduced elements of New Public 

Management and Governance (Fefta Wijaya, Wike & Amelia Novita, 

2023). 

Law Number 39/2008 concerning State Ministries stated that each 

ministry is responsible for policy formulation and implementation 

within their respective fields from central to regional levels. 

Presidential Decree Number 27/2020 mandated Indonesia’s Ministry 

of Public Works and Housing to manage governmental affairs in the 

field of public works and housing. 

Within the context of the ministry, the work unit responsible for 

carrying out data-related processes is the Center for Data and IT, 

running under and reporting to the Minister through the Secretary-

General. The process of managing data and information, however, is 

conveyed independently by each organisational unit considering the 

separate tasks and processes in its day-to-day operations. 

Satu Data Indonesia (One Data Indonesia) policy, mandated through 

President Regulation Number 39/2019, regulates data principles used 

by the government. The Ministry of Public Works and Housing 

issued Regulation Number 09/2023, internalising the policy within 

the ministry’s scope. The regulation adopts the national policy’s roles 

and assignments as outlined in Table 2. 
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Table 2. Role definition according to One Data Indonesia policy 

Role  Definition 

Data Steward Central institution (ministry or agency) responsible to carry 

out data management. 

Data 

representative 

A work unit responsible for collecting, verifying, managing, 

and disseminating data provided by the data producer 

Data producer Work unit in each organisation unit that carries out the 

functions of data management, information, and IT. 

Data user Central institutions, regional governments, individuals, 

groups of people, or legal entities that use the data. 

A practical example of data exchange within the ministry is presented 

in Table 3, which maps a work unit’s main tasks and functions to its 

associated datasets and stakeholders.  

Table 3. Example of data sharing and accessibility 

Main tasks 

and functions  

Associated dataset Related stakeholder 

Implementing the 

preparation of policy 

coordination, 

programme planning, 

and activities 

● Government and 

agency work plan 

dataset 

● State budget 

dataset 

● National 

Development 

Planning Agency 

● Ministry of Finance 

Implementing the 

monitoring and 

evaluation 

● State budget 

dataset 

● Budget realisation 

dataset 

● Procurement 

dataset 

● Ministry of Finance 

● Government 

Procurement Policy 

Agency 

Implementing the 

preparation of the 

Ministry’s budget 

administration 

coordination 

● Government work 

plan dataset 

● Ministry/agency 

work plan dataset 

● State budget 

dataset 

National Development 

Planning Agency 

Ministry of Finance 

Monitoring and 

evaluating the 

implementation of 

● Foreign loan 

dataset 

Ministry of Finance 
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foreign cooperation, 

including foreign loans 

and grants 

● Foreign grants 

dataset 

The example above examines the practical and technical 

implementation of a web-based management information system that 

manages progress reporting for approximately 700 work units 

nationwide. This process promotes administrative efficiency while 

ensuring compliance with external agencies including the National 

Development Planning Agency, Ministry of Finance, and 

Government Procurement Policy Agency. The system facilitates data 

exchange and integration across services in such a way that is 

beneficial to all stakeholders. 

Result 

We try to answer the research question in this study by addressing 

several things that are essential to data exchange practices. First, we 

investigate the current practices of cross-government data exchange. 

Second, we identify key challenges that hinder effective data 

exchange. Consequently, we evaluate to what extent FAIR principles 

are implemented. Finally, we identify how the current applicable 

policy, One Data Indonesia policy, regulates data governance 

practices in government agencies. 

Current practices 

Current practices are identified by key participants across different 

organisational levels. Interview participants implied the 

implementation of an API management at a national scale that is used 

by all ministries and agencies, run under the Ministry of 

Communication and Information Technology, which allows seamless 

data exchange between agencies: 

There is something called the Government Service Interconnection System or 

SPLP. SPLP is an API Management at the national level. The mechanism is 

that all agencies will have their own accounts, so they can make requests, where 

each agency uses the API Management owned by the Ministry of Communication 

and Information Technology, and there we can exchange data. [...] Not only 

between ministries, but they also create what’s called an inter-agency service 
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interconnection system (Interviewee #1, September 10, 2024, virtual 

interview, Jakarta, interviewed by the researcher). 

The unified approach of Application Programming Interface (API) 

management under the direction of the Ministry of Communication 

and Information Technology has set up a proper start in establishing 

data sharing, as it implies the awareness of the importance of 

facilitating platforms to enable data sharing between agencies. The 

use of a centralised system for both internal and external data 

exchange shows commitment to standardising data-sharing practices 

at all levels, aligning with One Data Indonesia policy’s principles. 

Another current practice is a federated data repository, which, 

according to the participant, involves maintaining multiple 

repositories across different organisational units while centralising 

data sharing through the Center for Data and IT, ensuring alignment 

with One Data Indonesia policy. The federated data repository serves 

multiple purposes, as explained by the participant: 

Why should the repository be in several places? We’re talking about backups. So 

no matter where the repository is [within an organisational unit], what’s 

important is that the data coming out is the same. [...] “That’s why we need more 

than one repository. One is for data production, then the data is sent to the Center 

for Data and IT for sharing. This way, applications work independently for data 

input and so on. If there’s a vulnerability or attack, the centre is the one being 

attacked. So we’re like a shell, protecting what’s inside. Why do we need 

individual repositories? If we’re attacked and go down, we can just run the API 

again from each application. Their data remains safe (Interviewee #3, 

September 26, 2024, virtual interview, Jakarta, interviewed by the 

researcher). 

It is implied that data is reposited with a federated approach in each 

organisational unit while giving access to the Center for Data and 

Information Technology as the focal point of the ministry. This 

ensures the data will always have the same value from the 

organisational unit as the data producer, as well as ensuring security, 

considering the possibility of data loss. This approach maintains data 

consistency across locations where data is produced provides built-in 

backup functionality and contributes to ensuring data security.  
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It is imperative to highlight the state of numerous internal 

applications running with overlapping functionalities across different 

organisational units. Given this situation, significant challenges in 

data management and consistency persist, as each application 

produces and stores data without the assurance of interoperability 

with other applications both within the ministry and with other 

external agencies. A participant claimed this during the interview:  

That’s right – it becomes difficult and less efficient [with the large number of 

internal applications]. The ultimate goal for the data is to make it consistent. 

From one organisational unit, for the data that comes out, we can then confirm 

that the data has been sorted or has been verified as appropriate. [...] So, we 

sometimes don’t know the function of these applications, it turns out that within 

one work unit and another, there are similar ones. It should be controlled by the 

respective Data and Information unit, but it’s missed. So, many applications are 

created in each work unit. Ensuring the control is actually quite challenging 

(Interviewee #4, October 15, 2024, virtual interview, Jakarta, 

interviewed by the researcher). 

Several applications may exist with similar, if not the same, 

functionalities, which leads to redundancy and complicates data 

verification processes, hence difficulty in ensuring data consistency. 

Emphasising data consistency as the “ultimate goal”, the participant 

reflected upon the challenge of maintaining data quality in an 

environment with multiple applications. The participant also 

highlighted the importance of verification processes to ensure data 

reliability across organisational units. Moreover, the lack of 

standardisation of application functionalities results in a redundant 

approach to maintaining control over the application and the data 

involved, implying the need for adherence to a defined set of 

interoperability rules. 

Security measures are another current practice implemented for the 

data exchange process: 

The standard security measures usually include tokens, user IDs, and whitelists. 

We also typically use VPN or tunnelling, which provides security at the 

infrastructure level. In principle, once the data reaches the receiving application, 

of course, that application requires login to access it. The use of firewalls in these 

applications is more about the application itself, not the integration 
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(Interviewee #3, September 26, 2024, virtual interview, Jakarta, 

interviewed by the researcher). 

This approach reflects best practices in government data security by 

implementing multiple security layers. The participant distinguishes 

between integration security and application security, showing a 

mature understanding of the security architecture where different 

protection mechanisms serve different purposes in the overall 

security framework. 

Other than technical measures, participants also explained their 

efforts in complying with One Data Indonesia policy regarding 

security concerns: 

But, in our system regulation, we have aspects related to information security. [...] 

We have already regulated how to treat data in terms of its confidentiality and 

such, and also how to secure the system. For example, we must use penetration 

tests and so on to maintain security. However, currently, from our side, we are 

more focused on maintaining the information security aspect (Interviewee #2, 

September 13, 2024, virtual interview, Jakarta, interviewed by the researcher). 

The participant implied that mature security practices are 

demonstrated through formal security regulations. This suggests a 

structured approach to information security governance with 

approaches such as handling data confidentiality, system security, and 

particularly information security as the main priority. 

Furthermore, another participant mentioned that the policy also 

regulates special treatment for sensitive data: 

Indeed, we also have data that is confidential. For confidential data, there are 

special treatments. Firstly, the data is not published openly. So usually, for 

sharing this data, first, there is a Cooperation Agreement. It is for us to protect 

ourselves, and to maintain the confidentiality of that data. This is how we handle 

personal data. [...] For example, if the data isn’t necessary, just for counting 

purposes, we usually mask it. For instance, the National Identity Number - not 

all of them are released or not all digits are released. We mask some of them. It 

depends on the necessity. If it turns out we need it, for example, to record how 

many people will receive support, or some people affected by stunting - well, we 

can’t hide that, we can’t mask it (Interviewee #3, September 26, 2024, 

virtual interview, Jakarta, interviewed by the researcher). 
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For data sharing with external agencies that involve sensitive data, 

legal protections are employed. The ministry has structured an 

approach to handling confidential and personal data through the 

recognition of different data sensitivity levels, each with specific 

protocols. Additionally, the participant also mentioned the 

implementation of formal protection mechanisms through 

Cooperation Agreements before data sharing as a legal base.  

The level of data protection applied depends on the specific use case 

with some sensitive information being masked when possible, but 

acknowledging that certain scenarios require full data disclosure. The 

participant mentioned implementing context-based data masking 

where the level of data visibility depends on the specific use case, such 

as full masking for basic statistical purposes and partial masking for 

limited identification needs. This demonstrates balance in maintaining 

data protection and data utility, where full data access is preserved 

when required. 

Non-technical aspects are also crucial to be considered in current 

practice. A participant highlighted the centralised business process for 

data sharing that is established through the Center for Data and IT, 

such as centralised data collection, implementation of API 

management, and standardised procedures for data requests and data 

management: 

Actually, there are some organisational units where we have already collected their 

application data [at the Center for Data and IT]. We hope that if anyone needs 

application data, they don’t need to contact each work unit individually. We’ve 

already made something, like, an API management or a hub. That’s what the 

organisational units should be using. It seems many are still not aware of this. 

So sometimes they still request again, for example, for a particular system, which 

indeed the data in that application is also considered initial or basic data. They 

sometimes still contact us individually, whereas we expect that we’ve already 

requested it from the work unit, and once we have the API from the work unit, 

then we should just be able to pass it on to whoever needs it according to their 

requirements. We maintain and manage who is allowed access and so on, it’s 

more like a hub (Interviewee #2, September 13, 2024, virtual interview, 

Jakarta, interviewed by the researcher). 
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A challenge is highlighted in centralising data access within the 

ministry. Despite the Center for Data and IT establishing an API 

management system to serve as a central hub for data sharing, some 

organisational units continue to make individual data requests directly 

to work units. Several challenges remain in the full adoption of the 

processes, for instance where individual data requests still come from 

external agencies directly to a work unit, which may lead to 

inconsistency of data being shared externally, when the policy intends 

to maintain data access and manage proper access controls. 

In summary, current practices identified by participants include: 

 Government service interconnection system 

 Federated data repository 

 Multifaceted application environment 

 Data protection measures 

 Centralised business process 

The elements were identified as playing a significant role in 

facilitating the implementation of the One Data Policy in 

Indonesia. They mediate the implementation of the realisation of 

the aims of the One Data policy. 

Key challenges  

While foundational practices have been regulated through multi-level 

policies, various obstacles persist in the implementation. We identify 

challenges according to the experiences of participants in their daily 

operations. Participants expressed the lack of an API catalogue 

between agencies hinders the effective data exchange practice, as it 

requires more manual work to compensate for the lack of 

interoperability: 

If we want to request data, we have to send meeting invitations, we have to open 

them one by one and then see what data they have and what we can utilise. 

Because there is no API catalogue from either us or other agencies (Interviewee 

#1, September 10, 2024, virtual interview, Jakarta, interviewed by the 

researcher). 

The lack of an API catalogue forces agencies to rely on manual and 

time-consuming processes when there is a need for data exchange, as 

there is no centralised reference for available data endpoints. This also 
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results in the lack of a continuous standardised process for data 

exchange, where an ad-hoc process must be conducted each time. 

Furthermore, another participant mentioned that this challenge does 

not only persist between agencies but also within the ministry: 

The applications [from organisational units] haven’t prepared APIs for data 

exchange. When we ask them to create APIs, sometimes they don’t have IT 

personnel. Actually, they’re already advanced in making various applications, 

but for data exchange, they haven’t prepared the APIs (Interviewee #2, 

September 13, 2024, virtual interview, Jakarta, interviewed by the 

researcher). 

This implies that the lack of an API catalogue becomes an obstacle in 

enabling data exchange, both internally and externally. While various 

applications have been developed to support business processes, it is 

evident that the absence of a standardised API catalogue results in 

inefficiencies in findability and interoperability. 

Another challenge expressed by the participants is the inadequate data 

optimisation process, where the data exchange process mainly 

involves unstructured data from individual, ad-hoc requests. A 

participant emphasised that it results in inconsistent data flow across 

systems, hence limitations in the data exchange process: 

Now we are still organising unstructured data. Maybe this is already outdated in 

terms of technological developments, but this is not a problem of not being able to 

implement, but how we organise and stabilise this structured data. This alone is 

still not organised, and the data does not flow–the data flow is not smooth. 

(Interviewee #3, September 26, 2024, virtual interview, Jakarta, 

interviewed by the researcher). 

The struggle of organising unstructured data is a critical challenge 

persisting in the current process, despite the technological 

advancements. This implies the need for standardisation in data 

management before implementing more advanced technological 

solutions.  

Taking a more fundamental perspective, another participant 

expressed the difficulties in handling data restructuring and 

optimisation due to limited capability in restructuring the data after 

obtaining it. One of the reasons stems from the absence of data 
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engineering roles. Consequently, after the necessary data is obtained, 

the data is processed individually without a standardised schema, 

making it difficult to reuse the data for future needs due to the ad-

hoc approach to data handling based on immediate needs without 

proper restructuring. The participant stated in the interview: 

So, we’ve jumped ahead–we’re talking about data science when we don’t even 

have data engineers. We’re focusing on analytics, but we haven’t built the structure 

and foundation for the data yet. Data-related processes are carried out 

individually without a proper schema. [...] So, we just request data, but after we 

get the data, we don’t restructure it according to our needs. So, there are always 

things that are missed. Because our needs are only incidental - for A, for B, for 

C... Whatever is given by the organisational units or other agencies, we just take 

the data as is. But we don’t restructure it again according to our needs 

(Interviewee #1, September 10, 2024, virtual interview, Jakarta, 

interviewed by the researcher). 

It is highlighted that misalignment exists in technological 

implementation priorities, where advanced data science initiatives are 

being pursued before establishing fundamental data management 

capabilities. This results in redundancy where the lack of data 

standardisation and interoperability is apparent, where it is needed to 

support analytics initiatives. The absence of standardised data and its 

processes results in individual, unstructured approaches to data 

handling without proper schemas or frameworks. Furthermore, ad-

hoc approaches to data requests are still mainly relied upon, which 

potentially leads to data inconsistencies and reduced reusability. Data 

being processed without proper transformation to meet specific 

organisational requirements indicates gaps in data quality 

management. This emphasises the need for implementing structured 

data management processes that include assurance for data 

interoperability and reusability. 

Another challenge expressed by participants is direct data requests 

outside the intended centralised data exchange protocol: 

Sometimes there are direct requests [from other agencies], we can’t filter them. 

Ideally, it should be centralised, but sometimes there are also direct requests that 

come straight here [to a particular organisational unit] (Interviewee #3, 
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September 26, 2024, virtual interview, Jakarta, interviewed by the 

researcher). 

Despite the Center for Data and IT having an established role as the 

main contact point for data exchange within the ministry according 

to the policy, it is implied that direct requests of certain data, for 

example from other agencies to work units which bypasses the Center 

for Data and IT, limits the ability to filter and monitor what data goes 

out. This may result in data inconsistency, including differing data 

standardisation. This moves further from the intended centralised 

data management, as mandated by the policy, where the Center for 

Data and Information Technology should serve as the primary point 

of contact for data exchange. 

Furthermore, almost all participants expressed organisational silos as 

one significant barrier to enabling effective data exchange between 

agencies. A participant mentioned how the varying policy of each 

agency impacts how the data exchange is conducted: 

It depends on the willingness of the agency or organisational unit to be open, right? 

That’s what still varies between each agency. Some are quite difficult, but usually, 

the most wanted [data] is the most difficult [to obtain]. [...] Because that’s 

actually the policy of each agency, right? Maybe there are still some agencies that 

must do this first - make a cooperation agreement first. [...] If we have someone 

requesting data, whether from other agencies or from anywhere, we don’t need to 

do this anymore (Interviewee #2, September 13, 2024, virtual interview, 

Jakarta, interviewed by the researcher). 

First, the varying levels of openness between agencies highlight how 

organisational culture and willingness significantly impact data-

sharing effectiveness. It often depends on whether the data produced 

is considered essential (for example, the National Identity Number 

data is considered very essential to support many business processes 

in many agencies). It is suggested that potential barriers in sharing 

high-value information between agencies also come from a 

paradoxical situation where the most valuable or sought-after data is 

often the most difficult to obtain, which implies the need for cultural 

change alongside technical solutions. 

Secondly, despite data exchange between agencies having been 

technically established using API, there are still several agencies that 
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require a formal cooperation agreement. This practice is not adopted 

within the Ministry of Public Works and Housing but still hinders the 

effective data exchange process if the other agency still adopts the 

practice. Regardless of the One Data Indonesia policy intending to 

facilitate data exchange between all agencies at a national level, 

resistance to collaboration persists in data exchange initiatives, 

indicating that some agencies are less willing to participate in data-

sharing arrangements despite established frameworks. This cultural 

and organisational barrier hinders agencies from effective data 

sharing. 

This concern is also supported by another participant, emphasising 

the unwillingness of other agencies to conduct data exchange: 

In reality, not all agencies can easily be invited to collaborate for such data 

exchange. [...] So, it becomes difficult [data exchange with other agencies]. It’s 

more about the bureaucracy, the administration. Indeed, perhaps it’s just that the 

personnel are less able to cooperate (Interviewee #4, October 15, 2024, 

virtual interview, Jakarta, interviewed by the researcher). 

Institutional resistance to sharing data undermines the potential for 

effective data reuse across government sectors. Domain siloing and 

institutional barriers remain significant challenges in cross-agency 

data exchange. Given the situation, it is evident that organisational 

silos still serve as barriers to data exchange, despite the technical 

capabilities. This emphasises that the challenges in cross-government 

data sharing are not only technical but also involves organisational 

culture and practices. 

Additionally, the challenge of administrative and bureaucratic barriers 

persists, particularly in the form of mandatory formal processes. A 

participant explained that despite One Data Indonesia’s policy 

intending to establish efficient data sharing, there is still a requirement 

for a cooperation agreement or Memorandum of Understanding 

(MoU): 

For external [data sharing], we already have clear policies like One Data 

Indonesia and so on. However, the challenge we still face is that if we need some 

data or anything, we still need to establish a cooperation agreement first, or a 

MoU. Sometimes, we actually need the data immediately. [...] Based on our 

experience, once, the fastest we could complete an MoU was about half a year. 
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By then, the need for the data had already passed (Interviewee #2, 

September 13, 2024, virtual interview, Jakarta, interviewed by the 

researcher). 

This administrative process creates significant delays and hinders 

efficient data exchange. It is highlighted that a significant operational 

challenge remains despite existing policy frameworks. The example 

of a six-month timeline for memorandum of understanding (MoU) 

completion demonstrates how bureaucratic processes can render data 

unusable by the time it becomes available, which defeats the purpose 

of data sharing.  

A participant who supported the identification of this barrier, 

particularly how bureaucratic processes significantly delay the sharing 

process, explained it as follows: 

Data integration is difficult because of legal requirements, such as cooperation 

agreements. So, it takes a long time to discuss it. In fact, if the data already 

exists, it could be shared. If the data is open and there’s an API, we could retrieve 

the data. But what takes a long time is the process of drafting the cooperation 

agreement. [...] I think this is one of the obstacles to data sharing. Many 

ministries still require cooperation agreements. This data could be opened and 

shared openly (Interviewee #3, September 26, 2024, virtual interview, 

Jakarta, interviewed by the researcher). 

This situation highlights that administrative requirements create 

unnecessary barriers to data sharing. This suggests a disconnection 

with technical capabilities of potential open access mechanisms. This 

highlights fundamental inconsistency between the policy intentions 

and practical implementation, where in some cases unnecessary 

administrative requirements become barriers to efficient cross-

government data sharing. While technical infrastructure in the forms 

of APIs and data availability exist to support immediate data sharing, 

the time-consuming process of establishing formal agreements 

creates a bottleneck in data integration. 

Significant challenges with data format inconsistencies also persist 

across different agencies and organisational units. First, a participant 

expressed that differences in reference code happen in the data 

exchange process: 
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For example, in databases, like the province codes. But for now, maybe they’ve 

started to standardise using codes from the Ministry of Home Affairs. However, 

some organisational units haven’t standardised yet (Interviewee #2, 

September 13, 2024, virtual interview, Jakarta, interviewed by the 

researcher). 

The participant explained that the standardised reference codes for 

province codes are from the Ministry of Home Affairs, and there are 

still several organisational units employing different reference codes 

for province codes, which may result in inconsistency and lack of 

interoperability. 

This is supported by an explanation from another participant 

regarding the findability issue that stems from the difference in 

reference code: 

There have been instances of [reference] code differences. [...] Maybe there have 

been discussions that such issues shouldn’t exist anymore, but it has happened 

[regarding] reference codes. Sometimes there are cases where the necessary data is 

not exactly unavailable, but perhaps it’s not specific enough (Interviewee #4, 

October 15, 2024, virtual interview, Jakarta, interviewed by the 

researcher). 

While data might exist, variations in reference codes make it difficult 

to locate and utilise specific data elements effectively. This suggests 

that even when data is available, it may not meet the precise 

requirements for reusability. The participant also indicated that 

despite awareness and discussions about standardising reference 

codes, implementation gaps persist in practice. 

Second, varying data sources has become a challenge in the data 

exchange process, as one participant explained multiple agencies 

produce similar data sets which might result in inconsistent data 

across different agencies: 

The current challenge is that we need to know who produces what. For example, 

population data. Population data is available from both the Central Bureau of 

Statistics and the Ministry of Home Affairs. The data is different–inconsistent. 

We need to look at the metadata. Then we’ll know, for instance, on what basis 

the Directorate of Population and Civil Registration collects its data. [...] Well, 

that [data with inconsistent format] still happens quite often. But technically there 

are solutions, for example, if the data is not standardised, we might need to do 
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mapping–mapping the data fields (Interviewee #3, September 26, 2024, 

virtual interview, Jakarta, interviewed by the researcher). 

The participant highlighted data inconsistency, depicted by multiple 

data sources for the same information coming from two different 

data producers. In this case, the root cause of these inconsistencies 

stems from different methodological approaches to obtaining the 

data. The participant expressed the importance of metadata to allow 

comprehensive data definitions and standards, as well as data 

provenance. In addition, several approaches are employed to address 

the issues, such as data field mapping to reconcile different formats 

and identify and resolve reference code differences. The issue of data 

format inconsistency particularly impacts data integration efforts, 

data quality assurance, and efficiency in the use of shared data 

resources.  

Participants expressed several concerns regarding data security in the 

data exchange process. A participant expressed a concern regarding 

incidents of data leaks: 

From what has happened before, there have been incidents of data leaks and such. 

That kind of thing is risky for us. So the risks should be considered higher for 

data exchange and sharing. [...] There’s a lot of data containing things like tax 

identification numbers, and other sensitive data. That’s where we really need to 

be careful (Interviewee #4, October 15, 2024, virtual interview, 

Jakarta, interviewed by the researcher). 

This implies increasing risks in sharing sensitive information with 

other agencies. The historical context of data breaches has heightened 

awareness of security risks, particularly for sensitive data exchange 

between agencies, hence the increased caution in data-sharing 

practices. The participant mentioned that sensitive information 

requires extra security measures and careful consideration in data 

exchange processes, implying the challenge of balancing data 

accessibility and data protection. 

Furthermore, as the Personal Data Protection (PDP) Act has raised 

the concern of participants, they feel the need to adapt the existing 

process within the organisation: 

Actually, now, for data exchange we are somewhat hindered by the PDP Act. 

Because we have to be very careful, considering that the data being exchanged 
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actually contains a lot of personal data. So, data exchange should now have some 

kind of additional filtering (Interviewee #4, October 15, 2024, virtual 

interview, Jakarta, interviewed by the researcher). 

The participant explained that it is critical to address the existing gaps 

as data exchange processes involve sensitive information. As the need 

for compliance has been acknowledged, participants expressed that 

there are challenges from the gaps between the current mechanism in 

data exchange and what is required from the PDP Act. The presence 

of personal data within shared datasets requires additional 

mechanisms that create new complexities in the process. 

In summary, the key challenges expressed by participants cover 

several areas: 

 Lack of API catalogue 

 Inadequate data optimisation process 

 Lack of centralised data exchange protocol 

 Organisational silos 

 Administrative/bureaucratic barriers 

 Inconsistent data formats 

 Data security concerns 

 Compliance to PDP Act 

These challenges create obstacles to the effective implementation of 

the One Data Indonesia policy. 

FAIR facets implementation 

From the interview with participants captured in previous sections, 

current practices and key challenges are identified. We then proceed 

with key aspects of the FAIR principles implementation by evaluating 

each FAIR facet. The interview results have demonstrated efforts 

towards fulfilment of FAIR principles within data management 

practices in our case study. However, several challenges are also 

identified where particular facets are lacking. 

Findability 

Several facets in Findability are demonstrated by participants with 

varying levels of implementation. F2 (data is described with rich 
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metadata) is evident through increased awareness regarding metadata 

creation, as regulated in the One Data Indonesia policy: 

Also, it [One Data Indonesia policy] reminds us that standards must be 

created, it also reminds us that metadata must be created. This awareness 

about metadata has only recently emerged for us (Interviewee #2, 

September 13, 2024, virtual interview, Jakarta, interviewed by 

the researcher). 

The policy requires the need for data to have standardised reference 

code, and metadata, and to allow interoperability. The participant 

suggested the implementation of the policy has developed awareness 

regarding metadata creation within the ministry. 

F4 ((Meta)data is registered or indexed in a searchable resource) is 

shown through the development of API management systems at a 

national scale. It is also evident that the ministry has put an effort into 

centralising data sources and increasing the findability: 

For the integration scheme, applications from the Directorate General of Water 

Resources are collected in one main application, which is their application, then 

the Directorate General of Human Settlement applications are collected in their 

main application. So, according to the previous scheme, we don’t directly take 

data sources from individual applications (Interviewee #3, September 26, 

2024, virtual interview, Jakarta, interviewed by the researcher). 

The ministry faces difficulties in discovering available data as there is 

no comprehensive API catalogue between agencies. Additionally, it 

has been mentioned that several cases still occur where some 

organisational units handle data requests individually. The interviews 

also suggested there is no evidence of implementation for facet 

F1((Meta)data is assigned a globally unique and persistent identifier) 

and F3 (Metadata clearly and explicitly include the identifier of the 

data they describe), implying these areas may need further attention. 

Accessibility 

Most facets of Accessibility are evident from the interview with 

participants. The only facet which shows a lack of implementation is 

A2 (Metadata is accessible, even when the data is no longer available). 

There are efforts to implement standardised protocols for data 

retrieval, demonstrating the implementation of A1 ((Meta)data is 
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retrievable by their identifier using a standardised communications 

protocol), for example, the implementation of national-scale API 

management systems for data exchange between agencies and within 

a particular ministry. 

Meanwhile, the implementation of facet A1.1 (The protocol is open, 

free, and universally implementable) is shown through the open data 

portal by the Ministry of Public Work and Housing (data.pu.go.id), 

which allows everyone to access the uploaded data available. 

Furthermore, the use of national-scale API management systems also 

supports the implementation of this facet. Facet A1.2 (The protocol 

allows for an authentication and authorisation procedure, where 

necessary) is supported by the implementation of authentication and 

authorisation procedures, for example with DevSecOps mechanisms, 

data encryption, and standard security measures (i.e., credentials, IP 

whitelists), as well as the use of virtual private network (VPN). 

Interoperability 

Facet I1 ((Meta)data use a formal, accessible, shared, and broadly 

applicable language for knowledge representation) is demonstrated 

through the efforts to standardise data elements, such as using 

uniform reference codes, aligning with One Data Indonesia policy, 

which emphasises the use of data standards, metadata, and consistent 

reference codes. 

Facet I3 ((Meta)data include qualified references to other (meta)data) 

is evident using standardised reference codes, for example, the 

province codes as mentioned previously. The data integration from 

multiple agencies can also serve as evidence to support this facet: 

One of the uses of data integration is in data related to disaster management. For 

example, if there’s an earthquake, we can immediately provide warnings about 

which infrastructure is affected. Actually, this data is from the Meteorology, 

Climatology, and Geophysical Agency, such as the earthquake centre, the 

magnitude, and the depth. Later, if there are more impacts, the data can be 

integrated from the National Agency for Disaster Countermeasures 

(Interviewee #3, September 26, 2024, virtual interview, Jakarta, 

interviewed by the researcher). 

The participant illustrated the practical implementation of data 

integration, demonstrating how cross-agency data sharing enables 
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rapid emergency response in disaster management. This example 

shows how effective data integration across multiple agencies 

supports critical decision-making and improves public service 

delivery. This case particularly highlights the practical value of 

interoperable government datasets. 

Reusability 

Positive efforts towards implementation of facet R1.1. ((Meta)data is 

released with a clear and accessible data usage license) are shown. The 

ministry has worked towards implementing clear policies for data 

collection and usage, as well as standardising these practices across all 

applications which process public data: 

In essence, privacy policy, terms and conditions, issues related to data encryption, 

issues related to data destruction, these are what we are working on to become a 

standard that can later be implemented for all public applications in the Ministry 

of Public Works and Housing (Interviewee #1, September 10, 2024, 

virtual interview, Jakarta, interviewed by the researcher). 

The participant highlighted ongoing efforts to establishing 

comprehensive data management standards across all public-facing 

applications. This approach aligns with facet R1.1 which is to describe 

a clear data usage license, informing users of the condition respective 

data can be used. 

Facet R1.3. ((Meta)data meet domain-relevant community standards) 

is demonstrated through the implementation of uniform and 

standardised reference codes at the national level, as discussed in the 

previous section where, for example, province codes are referred to 

the codes set by the Ministry of Home Affairs. Facet R1 ((Meta)data 

is richly described with a plurality of accurate and relevant attributes) 

is demonstrated through the use of metadata, e.g., metadata for 

population data to distinguish the population data under two different 

agencies. 

Implementation of the 15 FAIR facets 

To summarise our findings of the implementation of 15 FAIR facets 

within our case study, each facet and implementation status is 

depicted in Table 4, where Y represents that the facet is implemented, 

and N represents that the facet is not implemented. 
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Table 4. Summary of 15 FAIR facet implementation 

Findable 

F1 (Meta)data is assigned a globally unique and persistent identifier N 

F2 Data is described with rich metadata (defined by R1 below) Y 

F3 Metadata clearly and explicitly includes the identifier of the data 

they describe 

N 

F4 (Meta)data is registered or indexed in a searchable resource Y 

Accessible 

A1 (Meta)data is retrievable by their identifier using a standardised 

communications protocol 

Y 

A1.1 The protocol is open, free, and universally implementable Y 

A1.2 The protocol allows for an authentication and authorisation 

procedure, where necessary 

Y 

A2 Metadata is accessible, even when the data is no longer 

available 

N 

Interoperable 

I1 (Meta)data uses a formal, accessible, shared, and broadly 

applicable language for knowledge representation 

Y 

I2 (Meta)data use vocabularies that follow FAIR principles N 

I3 (Meta)data include qualified references to other (meta)data Y 

Reusable 

R1 (Meta)data is richly described with a plurality of accurate and 

relevant attributes 

N 

R1.1 (Meta)data is released with a clear and accessible data usage 

license 

Y 

R1.2 (Meta)data is associated with detailed provenance N 

R1.3 (Meta)data meet domain-relevant community standards Y 

Several efforts towards implementing aspects of FAIR principles are 

clearly shown, while significant challenges also remain. These findings 

indicate areas requiring attention to fully align with FAIR principles. 

Addressing these gaps and improving the existing strength is crucial 

to establishing an effective data exchange framework. 
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Data governance implementation under One Data Indonesia  

In this section, we try to answer the last research question by looking 

at how the current applicable policy, the One Data Indonesia policy, 

regulates data governance practices in government agencies. From 

the insights gathered from interview participants, we examine how 

this policy shapes daily practices and influences the data exchange 

between agencies. 

Data stewardship 

First, a participant mentioned that One Data Indonesia policy 

demonstrates a clear establishment of data stewardship roles: 

One Data Indonesia in principle means all data refers to the same reference 

data. So, the data steward and controller are clear, for example, if you 

need data about citizens, go to the Population and Civil Registration, if 

you need health data, go to the Ministry of Health. So, there shouldn’t be 

any overlapping data provision (Interviewee #1, September 10, 

2024, virtual interview, Jakarta, interviewed by the researcher). 

At the national level, specific agencies are designated as authoritative 

sources for particular types of data, preventing overlapping data 

provision and ensuring data consistency and integrity. At the agency 

level, the policy designates specific units as data stewards and data 

representatives. The approach creates clear lines of responsibility and 

accountability in data management practice by providing clear points 

of contact for data-related needs in each agency. 

Standardisation requirements 

According to participants, the policy emphasises several 

standardisation efforts covering data standards, metadata, reference 

codes, as well as requirements for interoperability. The policy has 

raised awareness about the importance of standardisation in data 

management practices as mentioned by a participant: 

All this time, we only knew about data, right? Only data. But there (in One 

Data Indonesia policy), it also reminds us that standards must be created, and 

it also reminds us that metadata must be created. This awareness about metadata 

has only recently emerged for us (Interviewee #2, September 13, 2024, 

virtual interview, Jakarta, interviewed by the researcher). 
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This highlights a shifting approach to data, where the focus was 

initially on the data itself before the policy. There was no 

consideration for standardisation and metadata requirements as 

imposed by the current policy. The participant indicated that the 

policy has introduced new perspectives on data management 

practices, particularly regarding metadata creation and 

standardisation. This highlights the data-related process has moved 

beyond data collection. The participant also acknowledged the 

importance of standardisation requirements in effective data sharing 

and interoperability between government agencies. 

Another participant added that the current regulation by the policy 

facilitates smooth data integration and supports interoperability in 

particular: 

Another interesting thing about the One Data Indonesia policy is that I feel all 

these obstacles can be solved with this principle. Data standards, metadata, and 

then the use of the same reference codes. So, this is what I feel can provide solutions 

to the existing problems. Now, if we follow these four principles, data integration 

can run well (Interviewee #3, September 26, 2024, virtual interview, 

Jakarta, interviewed by the researcher). 

This approach is seen as fundamental to achieving the policy’s 

objectives of effective data sharing across government agencies. The 

participant expressed the perceived effectiveness of the policy’s 

principles in addressing existing data-sharing challenges. The 

participant also mentioned that standardisation requirements outlined 

in the policy are seen as key enablers for successful data integration. 

Centralised approach 

The policy promotes centralisation through one primary point of 

contact for each agency. The Center for Data and IT serves the role 

within the Ministry of Public Works and Housing. It was explained 

by a participant regarding the role of Center for Data and IT as the 

primary point of contact when it comes to data management, 

particularly with other agencies: 

Firstly, it seems to be in line with the One Data Indonesia policy as the ministry’s 

data representative. In the policy, it’s stated that the Center for Data and IT, as 

a work unit, is responsible (Interviewee #2, September 13 2024, virtual 

interview, Jakarta, interviewed by the researcher). 
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The participant highlighted how the role of Center for Data and IT 

aligns with One Data Indonesia policy requirements. As the 

designated data representative for the ministry, the Center fulfils the 

policy’s mandate for centralised data management responsibility 

within each government institution. This designation establishes clear 

lines of authority and responsibility for data governance within the 

organisational structure. 

Furthermore, the participant also highlighted how the policy has 

strengthened their authority: 

That’s why now all ministries/agencies, when it comes to, for example, not just 

data exchange, but anything related to data communication, they definitely won’t 

proceed without going through the Center for Data and IT. So, this indeed 

supports our main duties and functions as the data representative and data 

guardian (Interviewee #2, September 13 2024, virtual interview, 

Jakarta, interviewed by the researcher). 

This demonstrates how One Data Indonesia policy supports a 

centralised approach in data management practices across 

government agencies, ensuring data consistency by avoiding multiple 

data production from one single agency. This statement emphasises 

the Center for Data and IT’s practical role as the mandatory gateway 

for all data-related communications between agencies. The 

participant explains how this approach reinforces their core 

responsibilities as data representatives and additionally data 

guardians. It is also implied that the policy supports more structure 

and control with clear lines of authority and responsibility. 

Technology-neutral approach 

Participants explained that One Data Indonesia policy is translated 

and adopted at the agency level through Ministerial Regulation, within 

the context of data governance, the regulation focuses on 

management aspects rather than specific technical requirements, 

allowing future adaptability, taking into account the rapid change and 

development of technology: 

In the Ministerial Regulation, particularly regarding data exchange, it doesn’t 

explicitly mention API. However, what we mention is to ensure from the 

management side, the data sharing aspect. In the Ministerial Regulation, we don’t 

exclusively specify what technology to use, because technology changes or develops 
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quickly (Interviewee #4, October 15, 2024, virtual interview, Jakarta, 

interviewed by the researcher). 

This approach has enabled the ministry to develop practical 

implementation in data exchange with flexibility. The participant 

expressed that the policy allows for flexibility in technical 

implementation, prioritising sustainable approach over rigid technical 

solutions. The participant also acknowledged that this effort ensures 

the regulations remain relevant despite technological advancement. 

This enables agencies to adopt and update their technical 

implementations while maintaining consistency in implementing the 

principles. 

Misalignment between policy and implementation 

Despite clear policy frameworks, the ministry faces several 

implementation challenges as explained more in-depth in the 

previous chapter. Notably, gaps persist in how the policy is 

implemented in daily operations: 

From the policy application perspective, it’s actually already quite complete [the 

standardisation, data format, metadata], it’s quite comprehensive in how we 

regulate it. But again, the implementation in the field sometimes tends to be 

different (Interviewee #4, October 15, 2024, virtual interview, Jakarta, 

interviewed by the researcher). 

Insights from interview participants show that the key challenges are 

further complicated by the need to balance rapid technological 

changes with newly emerging regulatory frameworks, for example, 

the PDP Act which it emphasises the protection of personal or 

sensitive information. The participant suggested that despite having 

well-structured policies, organisations face practical challenges in 

translating these requirements into operational practices. This 

underlines the complexity of policy adoption at the agency level, 

requiring in-depth attention and effort in bridging the gap between 

policy requirements and practical implementation. 

Discussion 

This study examined how One Data Indonesia policy as the national 

data governance policy shapes the current data exchange practices 

between government agencies in Indonesia while also aligning with 
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FAIR Principles. This led to the analysis of interview results with key 

participants involved in daily operations of data exchange practices in 

Indonesia’s Ministry of Public Works and Housing. 

The findings reveal several key aspects of current practices. The 

ministry has implemented a national-scale API Management system 

while adopting federated data repositories managed through the 

Center for Data and IT. However, overlapping functionalities in 

numerous applications are present, leading to redundancy and 

consistency issues. While technical security measures are in place and 

business processes are centralised, full adoption of these centralised 

processes remains a challenge. 

This study also identified key challenges in cross-government data 

exchange. The absence of API catalogues creates manual, time-

consuming data request processes. Other significant barriers include 

organisational silos, inconsistent data formats, and security concerns. 

The recent implementation of the PDP Act has created additional 

complexity, as agencies struggle to adapt existing processes to meet 

new requirements for handling sensitive information. 

This study investigates One Data Policy practices with FAIR facets. 

Under ‘Findability’ facets F2 and F4 are implemented. 

Implementation under Accessibility covers almost all facets with only 

facet A2 remaining unfulfilled. Interoperability covers almost all 

facets, remaining facet I2 unfulfilled, while Reusability shows an 

implementation of facets R1.1 and R1.3. 

Furthermore, the One Data Indonesia policy establishes 

comprehensive data governance across government agencies by 

creating clear lines of responsibility through data stewardship roles. 

The policy emphasises standardisation in data standards, metadata 

requirements, and reference codes. It also implements a centralised 

approach by designating primary contact points within each agency. 

However, organisations still face challenges in converting policy 

requirements into practical operations. 

The reliability of this study is anchored with in-depth interviews with 

key persons within the domain of expertise in a real-life setting. The 

participants exhibit proven working experience within the relevant 

fields and direct involvement in the daily operations of data 
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management. However, as the participants were not familiar with the 

elements of FAIR principles, the study’s reliability is conditioned on 

the researcher’s expertise, particularly when evaluating FAIR facets.  

The representativity of this study is constrained by a small sample 

size. The focus on one ministry as the case study also impacts the 

representativity. Further research across multiple agencies or 

countries would be beneficial to establish broader representativity. 

This study demonstrates strength in ecological validity (Araújo et al., 

2007) as real-life government settings are taken into account, hence 

the examination of actual data exchange practices in government 

settings.  

Several limitations are present in this study. The first limitation in this 

study is the complex nature of regulations within the government 

context. There may be government entities that are implementing 

similar principles as FAIR guiding principles without explicitly 

labelling them as such, due to the nature of their policy frameworks. 

Another limitation is that the findings may not fully represent the 

diverse circumstances across different government agencies. As this 

study focuses on one agency as a case study, the insights may not 

apply to other agencies due to unique circumstances or constraints of 

different agencies not being captured in this study. 

Future work includes the focus on developing detailed guidelines for 

implementing FAIR principles in government agencies’ context, e.g., 

operationalising FAIR principles elements within the One Data 

Policy framework, and creating change management strategies to 

support the transition. This approach allows government agencies to 

incorporate government-specific considerations such as regulatory 

compliance and specific needs related to data governance practices. 

Conclusion 

This study investigates how national data governance policies shape 

cross-government data exchange practices while aligning with FAIR 

principles in the context of Indonesia’s One Data Policy. The study 

has demonstrated a case study employing an explorative qualitative 

ethnographic study. Semi-structured interviews with domain experts 

were carried out to seek insights from participants to answer the 

research questions. The study outlined how data exchange is carried 
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out within the ministry as the case study, identified several key 

challenges that hinder effective data and information exchange, 

evaluated the extent of FAIR facets implementation, and 

consequently investigated how One Data Indonesia policy shapes the 

data exchange processes between government agencies. 

The analysis highlights that while the One Data Policy provides a 

regulatory framework for harmonising data governance in 

government agencies, implementation faces hurdles, for example, 

with the persistent use of different standards and protocols by each 

entity. Reinforcement efforts are necessary to improve the policy 

implementation and accelerate the potential benefit. 

Furthermore, the study highlights the potential for FAIR principles 

to help enhance data exchange practices, particularly data accessibility 

and interoperability among government agencies, by identifying areas 

where further alignment between policy and FAIR principles 

implementation could improve overall data governance practices. 

This leads to opportunities for government agencies to transition 

towards more efficient, FAIR-compliant data governance practices. 

In conclusion, governments have been increasingly relying on data-

driven decision-making to improve public service delivery. This study 

provides valuable insights into how FAIR data can further enhance 

national data governance policies, specifically the One Data Indonesia 

initiatives, to advance cross-government data exchange practices.  
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