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Abstract. Poverty, as a national issue, necessitates data-driven policy planning informed by 

accurate and consistent statistics. To ensure the optimal quality and consistency of statistical data 

reporting across diverse regions, the adoption of an international standard is crucial. The 

Statistical Data and Metadata Exchange (SDMX) standard facilitates the structured exchange of 

data and metadata. This study aims to design and implement a statistical indicator data model 

using the SDMX standard to improve table consistency. We utilized Quarterly Provincial Gross 

Regional Domestic Product (GRDP) data as a case study and applied the Design Science 

Research Method (DSRM) as the methodology. The results demonstrate that modeling the 

GRDP data using SDMX yields a uniform and highly consistent table structure, significantly 

enhancing the consistency of statistical data reporting across regions. 
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1. Introduction  

Economic development in Indonesia is currently challenged by poverty. This social issue is a primary 

focus of government attention and serves as a critical indicator of the inclusiveness and impact of 

economic growth [1]. Poverty alleviation efforts must be executed comprehensively, particularly 

through effective planning. To facilitate data-driven decisions, it is essential to ensure that the data 

utilized is of high quality [2]. In this context, Gross Domestic Product (GDP) data is commonly used as 

a benchmark for the economic conditions of a region within a specific period [3]. Generally, data is 

utilized for public policy planning, business value enhancement, serving as a research reference, and for 

decision-making [4]. Various parties, including governments, organizations, and private companies, are 

increasingly opening up data access to facilitate its widespread use. Data transparency and openness are 

instrumental in fostering public trust [5]. 



 

 

 

 

 

 

1382 
 

K Amandasari et al 

A survey conducted by the Badan Pusat Statistik (BPS) Indonesia indicates a 5.36% increase in BPS 

data users from 2021 to 2023 [6]. The growing need for data in Indonesia highlights its increasing 

importance [7]. As a reliable data source, BPS must ensure that the data presented is easily 

comprehensible and usable by data consumers. Accurate and relevant data generates information that 

aids in formulating targeted policies, and also enables the public to comprehend the socio-economic and 

environmental trends in their surroundings. Data quality is a crucial aspect [8], defined as the extent to 

which data fulfills established objectives [9]. Various characteristics serve as quality references for 

statistical data, including accuracy, timeliness, and comparability. Comparability, however, plays a 

paramount role in international statistics due to the significant challenges in cross-country statistical 

comparison [10]. Despite the increasing data needs, consumers often face difficulties obtaining official 

government data. This is attributable to the wide variety of data generated, limited data access rights, 

and non-standardized data formats [7]. Consequently, the establishment of standards in statistical data 

production is imperative. 

The international standard for statistical data and metadata exchange is the Statistical Data and 

Metadata Exchange (SDMX). SDMX is an ISO standard designed to describe statistical data and 

metadata, thereby standardizing and improving the efficiency of data sharing among statistical 

organizations and related institutions [11]. Eight international organizations support SDMX: the Bank 

for International Settlements (BIS), the European Central Bank (ECB), Eurostat, the International Labor 

Organization (ILO), the International Monetary Fund (IMF), the Organization for Economic Co-

operation and Development (OECD), the United Nations Statistical Division (UNSD), and the World 

Bank. SDMX produces technical standards and facilitates the alignment of statistical terms, 

classifications, and concepts [11]. 

Regarding SDMX implementation, related research titled "Statistical Data Governance Based on the 

SDMX" [12] is notable. This study discusses the development of a statistical data governance framework 

based on the SDMX standard. The findings indicate that SDMX implementation achieves a simpler 

representation and conserves storage space by reducing redundancy. Another relevant study is titled 

Integrated Statistics: A Journey Worthwhile [13]. This study highlights the importance of integrated 

statistical data amidst increasing demand for data disaggregation, supporting the principle of open data. 

The findings suggest that implementing international standards such as SDMX allows for more efficient 

data and metadata exchange within the National Statistical System (NSS). Data and metadata are well-

structured in a reusable format, establishing interconnectedness between the data and metadata. 

Furthermore, research titled "Quality Assurance From an Internationally Standardized and Generic Data 

Validation Ecosystem" [14] found that the implementation of SDMX in this system improves 

international data validation standards and facilitates inter-organizational harmonization. 

SDMX offers three main advantages for statistical organizations: (1) efficiency in data sharing 

through standardization and automation that meets international data reporting specifications; (2) data 

consistency and comparability via information models that link data and metadata for enhanced 

contextual understanding; and (3) extensive technological support through an ecosystem of open-source 

tools and flexibility in data formats (e.g., XML, JSON, and CSV), which simplifies data implementation 

and exchange [15]. By implementing SDMX on BPS’s GDP tables, statistical data is expected to be 

more readily analyzed, interpreted, and shared in a standardized and consistent format. 
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2. Research Method 

This research uses the Design Science Research Method (DSRM). This method integrates practice, 

research, and design into a set of goals to create digital artifacts and gain design knowledge through a 

systematic procedure [20]. DSRM is commonly used in information systems research [17]. The 

systematic procedure of DSRM applied in this study is illustrated in Figure 1. 

 

 

Figure 1.Research methodology  

The first stage is problem identification. In this study, problem identification was carried out through 

observation with the Directorate of Dissemination of BPS RI. At this stage, it was found that BPS tables, 

specifically quarterly GDP data across several provinces, exhibited format inconsistencies, which 

complicated data analysis and comparison. Following problem identification, the second stage is 

determining the solution, which is the implementation of SDMX. This is followed by a literature study 

on the SDMX implementation as applied to the Provincial GDP Table. 

The third stage is data modeling, which is the process of visualizing data interconnectedness within 

an information system, thereby clarifying the relationship between the data and its structure [18]. In this 

study, a data model was created in SDMX-ML format (an XML implementation based on the SDMX 

standard). The creation of data model elements was based on the SDMX Information Model. The fourth 

stage is demonstration or trial. At this stage, statistical tables are compiled, a data presentation format 

consisting of rows and columns [19]. The table is organized based on the data model elements developed 

in the previous stage. The fifth stage is evaluation. At this stage, both the data model entities and the 

dataset will be validated using the FMR application. In the final stage, the importance of the problem, 

the developed data model, its usefulness, novelty, and effectiveness will be disseminated to the audience, 

including researchers, practitioners, and conference attendees.   

3. Result and Discussion  

 

3.1 Data Model Design 
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This research is classified as logical modelling, which defines concepts and relationships among 

elements in the domain under study [18]. The modelling in this study was based on the SDMX 

Information Model to examine the National Accounts domain, specifically the Gross Regional Domestic 

Product (GRDP). The dataset utilized was the Quarterly GRDP by Economic Activity for North 

Sumatra, DKI Jakarta, and East Java Provinces. The structure of the source data tables for each province 

is illustrated in Figure 2 (North Sumatra), Figure 3 (DKI Jakarta), and Figure 4 (East Java). The initial 

design stage involved the identification of the required concepts. 

 

 

Figure 2. Table of Quarterly Gross Regional Domestic Product at Current Prices by Economic Activity 

in North Sumatra Province 
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Figure 3. Table of Quarterly Gross Regional Domestic Product at Current Prices by Economic Activity 

in DKI Jakarta Province 
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Figure 4. Table of Quarterly Gross Regional Domestic Product at Current Prices by Economic Activity 

in East Java Province 

Analysis of the GRDP tables for the three regions above reveals format inconsistencies, necessitating 

data modelling. In designing the data model elements, concepts were identified to specify the required 

components. Concepts are labels describing the characteristics of the statistical data. The identified 

concepts are presented in Table 1. 

 

Table 1. Concept Identification 

Label Concept 

Kategori Lapangan Usaha (Economic activity) Economic activity 

PDRB Triwulanan Atas Dasar Harga Berlaku Menurut Lapangan Usaha 

(Quarterly Gross Domestic Regional Product by Economic activity) 

Indicator 

Tahunan (Annual) Frequency 

Milyar (Billion) Unit Multiplier 

Rupiah Unit Measure 

2024 Time Period 
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3.2 Data Modelling 

 

Data modeling is the process of visualizing how data elements are interconnected within an information 

system, thereby making the relationship between the data and its structure easier to comprehend [18]. 

In this study, the statistical indicator data model is created based on the elements of the SDMX 

Information Model (SDMX-IM), as illustrated in Figure 5. The research objective is to map the elements 

of the BPS Provincial statistical table to the SDMX-compliant data model design to establish a consistent 

format.  

 

Figure 5. SDMX Information Model 

The implementation process begins with the creation of structural metadata artifacts based on the 

SDMX-IM. These artifacts define the authoritative organizations and the standardized vocabularies 

necessary for data exchange.  

 

 

3.2.1 Agency  

An agency is defined as an organization responsible for maintaining artifacts, while a 

data provider is an organization that produces or reports statistical data [20]. The data 

modeling stage begins with creating an agency in the Fusion Metadata Registry (FMR) 
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application. In this study, the agency is BPS Indonesia, acting as the owner and manager 

of the data model. The data provider may be the same as, or distinct from, the agency. 

 

3.2.2 Codelist 

The next step, following the determination of the agency and data provider, is the 

creation of a codelist, which is a set of enumeration codes representing a concept [20]. 

Codelists function as the standardized vocabulary for the data model. Two types of 

codelists are utilized: local codelists, which are created to meet the specific needs of the 

BPS environment and are not available in the SDMX Registry (e.g., codes for national 

account indicator and base period). The second type, cross-domain codelists, are owned 

by international agencies and can be generally applied (e.g., economic activity, unit 

multiplier, frequency, and unit of measure,). Tables 2 and 3 present the codelists utilized 

in the Quarterly GDP Table at Current Prices by Economic Activity. 

 

 

Table 2. Cross-domain codelist 

Agency Codelist ID Codelist Name 

IAEG-SDGs CL_ACTIVITY Economic Acitivity 

SDMX CL_UNIT_MULTIPLIER Unit Multiplier 

SDMX CL_FREQ Frequency 

UNSD CL_UNIT_MEASURE Unit of measure 

 

 

Table 3. Local codelist 

Agency Codelist ID Codelist Name 

BPS CL_INDICATOR_NA National Account Indicator 

BPS CL_BASE_PERIOD Base Period 

 

 

3.2.3 Concept 

Following the completion of the codelist, the next step is to define the concepts stored 

in the concept scheme. A concept describes the structure of multidimensional statistical 

tables. Concepts are represented in three ways [20]: coded (utilizing a codelist), 

uncoded with format (lacking codes but following a specific format, such as a time 

period), and uncoded free-text (without a specific format, such as notes). In this study, 

all concepts are stored in a single main concept scheme, as detailed in Table 4. 

 

 

Table 4. Concept of Quarterly GRDP by Economic Activity 
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Concept ID Name Representation 

INDICATOR_NA Indicator of national account CL_NA 

NA_SEC Economic activity CL_ACTIVITY 

BASE_PERIOD Base period CL_BASE_PERIOD 

FREQ Frequency CL_FREQ 

UNIT_MEASURE Unit of measure CL_UNIT_MEASURE 

UNIT_MULT Unit multiplier CL_UNIT_MULT 

TIME_PERIOD Time period Time dimension (uncoded) 

LAST_UPDATED Last update Time dimension (uncoded) 

OBS_VALUE Observation value String (uncoded) 

 

 

3.2.4 Data Structure Definition 

A Data Structure Definition (DSD) is a set of explanations detailing the framework or 

structure of the dataset to be constructed [20]. The DSD acts as the multidimensional 

blueprint for the GRDP data, explicitly defining all mandatory dimensions, attributes, 

and measures required for consistent reporting. DSD is created based on predefined 

concepts. DSD is created based on the statistics subdomain. For instance, if a table is 

categorized under the National Account subdomain, the corresponding National 

Account DSD (DSD_NA) is constructed. 

 

 

3.2.5 Dataflow 

Dataflow defines the flow of data, representing a mapping from the DSD [20]. The 

dataflow is created based on the existing DSD, specifically the National Account DSD 

(DSD_NA). The complete specification of this dataflow is detailed in Table 5. 

 

Table 5. Dataflow of Quarterly GRDP by Economic Activity 

Concept ID Nama Component type 

INDICATOR_NA Indicator of national account Dimension 

NA_SEC Economic activity Dimension 

BASE_PERIOD Base period Dimension 

FREQ Frequency Dimension 

AREA Province and region Dimension 

TIME_PERIOD Time period Dimension 
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UNIT_MEASURE Unit of measure Attribute 

UNIT_MULT Unit multiplier Attribute 

LAST_UPDATED Last update Attribute 

OBS_VALUE Observation value Measure 

 

3.2.6 Content Constraint 

Table 6 lists the implemented content constraints, which function to regulate or limit 

the displayed codes. Content constraints are typically applied to dataflows, but can also 

be utilized for other entities such as provision agreements, data providers, and data 

structures [20]. 

 

Table 6. Constraint of Quarterly GRDP by Economic Activity 

ID Value Description 

INDICATOR_NA GDPI_VAL GDPI Value 

NA_EXP _Z Not Applicable 

BASE_PERIOD 2010 2010 

FREQ Q Quarterly 

AREA _Z Not Applicable 

NA_SEC GDP Gross Domestic Product 

 ISIC4_A Agriculture, forestry and fishing 

 ISIC4_B Mining and quarrying 

 ISIC4_C Manufacturing 

 ISIC4_D Electricity, gas, steam and air conditioning 

supply 

 ISIC4_E Water supply; sewerage, waste management 

and remediation activities 

 ISIC4_F Construction 

 ISIC4_G Wholesale and retail trade; repair of motor 

vehicles and motorcycles 

 ISIC4_H Transportation and storage 

 ISIC4_I Accommodation and food service activities 

 ISIC4_J Information and communication 

 ISIC4_K Financial and insurance activities 
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 ISIC4_L Real estate activities 

 ISIC4_O Company service 

 ISIC4_P Public administration and defence; compulsory 

social security 

 ISIC4_Q Education 

 ISIC4_S Human health and social work activities 

 MN Other service activities 

 

3.2.7 Provision Agreement 

The data provision agreement regulates the formal relationship between the data 

provider and the data type supplied [20]. Table 7 summarizes the key components of 

the data provision agreement utilized in this study. 

 

 

 

Table 7. Provision agreement of Quarterly GRDP by Economic Activity 

 

ID Data Provider Dataflow 

DF_G_NA_PDRB_BLU_BPS BPS DF_G_NA_PDRB_BLU 

 

 

 

3.2.8 Reporting Template 

A reporting template is a template file used to facilitate the input of observation values 

into a table, though it is not part of the SDMX Information Model entity. Reporting 

templates are created in the Fusion Metadata Registry (FMR) application following the 

creation of all data model elements. An example of the reporting template generated by 

the FMR application is presented in Figure 6. 
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Figure 6. Reporting template for Quarterly Regional Gross Domestic Product (PDRB) 

Dataset by Economic Activity  

The reporting template is composed of all the data model elements. Consequently, the 

generated table format will be uniform and consistent across all regions. Subsequently, 

a validity check was performed on the table containing the observation values within 

the FMR application. If the dataset is valid, the standardized dataset is ready for sharing 

and reporting across regions and organizations. 

 

3.3 Validation 

Following the creation of all data model elements and the population of the reporting templates 

with the appropriate observation values, validation is performed based on the validation rules 

in the FMR application, as shown in Table 8. 

 

Table 8. FMR Validation Rules 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 shows that the Quarterly GDP dataset by Economic Activity has met nine validation 

rules. 

 

Concept ID Description 

Semantically Compliant XML, JSON, CSV, or formatted Excel Values are 

unique 

Duplicate Observations Only one observation value is reported for each time 

period 

Mandatory Components All attributes must be reported (included) 

Obs Status Observation status is consistent with the observation 

value 

Time Period Format (Example: FREQ=M (monthly) means the time 

format must be YYYY-MM) 

Valid Calculations Calculations are consistent with the equations from 

the validation scheme 

Valid Constraint The data is within the limits defined by the constraint 

Valid Representation Each component corresponds to the representation 

defined in the DSD 

Valid Structure Dimensions and attributes are consistent with DSD 
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Figure 7. Validation of Quarterly GDP Dataset by Economic Activity 

Following successful validation, the dataset is confirmed to be SDMX-compliant and is ready for 

dissemination. The final dataset, demonstrating the output in SDMX-ML format, is presented in Figure 

8. 
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Figure 8. Quarterly Regional Gross Domestic Product (PDRB) Dataset by Economic Activity in 

SDMX-ML format. 
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4. Conclusion 

 

Based on the results and discussion, this study concludes that designing data model elements based on 

the SDMX Information Model facilitates the exchange and reporting of quarterly regional GDP data in 

a consistent and SDMX-compliant format. 

 

5. Limitation 

 

 The current SDMX data model implementation has several limitations. In terms of scope, the developed 

model is restricted to Quarterly Regional Gross Domestic Product (GRDP) indicators by economic 

activity, and has only been validated using data from three provinces (North Sumatra, DKI Jakarta, and 

East Java). Furthermore, this model primarily focuses on the design of the Data Structure Definition 

(DSD) and has not been extended to incorporate the Metadata Structure Definition (MSD) or Structure 

Set. This limitation consequently restricts the model’s ability to fully map relationships between various 

DSDs and metadata flows. 

 

6. Future Work 

 

This consistent model is recommended for immediate replication and implementation across all 

provinces in Indonesia to achieve uniformity in national GRDP data reporting. Furthermore, the 

designed Concept Scheme and Codelist demonstrate high extensibility, enabling them to integrate other 

macroeconomic indicators (e.g., inflation or unemployment rates) under the same National Accounts 

domain. For future research, it is suggested to integrate this statistical indicator data model with an 

Application Programming Interface (API) connecting directly to the SDMX Dataflow to automate the 

data reporting process from the source. 
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