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Abstract 

Massive technological advances have enabled the shift of the trade conducts, 

enabling the rise of digital trade that gradually replacing the physical exchange 

of products. Accordingly, tracking the digital trade activities through a robust 

statistic is becoming more important, including the cross-border trade. A good 

cross-border digital trade statistics will help in understanding how such trade 

evolves and how it impacts the economy. However, there are challenges in 

compiling the statistics, especially in collecting the data. To identify whether a 

cross-border trade can be classified as digital, the products exchanged should be 

either ordered or delivered digitally. One approach for such identification is to 

identify whether the actors involved are digital trade players or not. If the actors 

are digital trade players, then transactions involving their products could be 

assumed to be digital trades. This study proposes such identification by leveraging 

web scraping techniques to identify and compile the cross-border digital trade 

actors in Indonesia. Web scraping provides the ability to efficiently collect digital 

trade actors from various online sources, including e-commerce websites. In this 

paper, we will explore how the techniques can be used to overcome data 

limitations in digital trade analysis, enlarging the breadth of data coverage 

analysed. We also discuss aspects of legality, scalability, data security and data 

quality of such techniques, as well as the importance of complying with 

international statistical standards. By using the proposed method, we 

find that advanced analytics (including web scraping) in cross-border digital 

trade statistics significantly boosts exporter scope, improves efficiency, and 

ensures data quality by minimizing human errors. 
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1. Background 

In the era of globalization and economic digitalization, developments in information 

technology have brought major changes in the way trade is conducted. Technological 

advances are facilitating changes in trading behaviour, with digital commerce 

gradually replacing physical exchange of products (Ezel & Koester, 2023). Indonesia, 

as a country with rapid economic growth, is also experiencing the same significant 

transformation in its economic structure, especially with more transactions are carried 

out online and more products are delivered digitally. Digital Commerce has become 

a critical component of the modern global economy, enabling broader access to 

international markets, speeding up business processes, and giving consumers more 

choice (Kraus et al., 2021). 

The rapid growth of the digital economy also brings a number of challenges in 

recording the Balance of Payments. As an important tool in measuring a country's 

economic transactions with the outside world, the recording of the Balance of 

Payments must be able to reflect changes in transaction patterns due to 

developments in the digital economy. This concern is reflected in the growing 

literature of digitalization inside the IMF’s Balance of Payments Manual (BPM). The 

currently developing BPM7 has a dedicated section that discuss the framework of 

cross border digital trade, which would address the importance of the impact of such 

issue.  

Some of the specific challenges faced in recording the Balance of Payments in 

the digital economy era and particularly in digital trade are: i) measuring digital 

transactions, ii) definition and classification of transactions, iii) uncertainty in 

transaction values, iv) identification of the parties involved (actors), and iv) adjustment 

to rapid changes (OECD, WTO & IMF, 2023). To address those challenges, a good 

methodology is needed in the process of recording digital trade, especially those 

involving cross-border transactions. 

Indonesian digital economy potential is also huge. Statistically, Indonesia's digital 

economy is the largest among member countries of the Association of Southeast 

Asian Nations (ASEAN). In 2021, the size of the digital economy in Indonesia is around 

42% of the ASEAN digital economy. Indonesia is also one of the most attractive digital 

investment destinations. Total investment inflows into the digital sector were $4.5 

billion in 2020 and $9.1 billion in 2021 (Google, Temasek, dan Bain & Company, 2022). 

The strength of Indonesia's digital economy comes from the high level of internet 

penetration and the large population of the younger generation (dominated by the 

younger generations Y and Z), which will become more dominant in the coming years 

(Alisjahbana et al, 2020). Both the government and the private sector have launched 

various initiatives to support the growth of Indonesia's digital economy. These 

initiatives mainly come in the form of physical and digital telecommunications 

infrastructure, investments in start-ups (including micro, small and medium 

enterprises) and general initiatives to improve the ease of doing business (East 

Ventures, 2022). 

Indonesia's digital economy showed extraordinary growth of 414% in 2017 to 

2021. In addition, it is estimated that it will grow around 62% in 2021 to 2025. In just 

less than 10 years, Indonesia's digital economy will grow eightfold. This is different 
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from the economic slowdown (shown by GDP) that occurred during the Covid-19 

pandemic and the possibility of gloomy prospects for the global economy in the 

coming years (IMF, 2023; Sapulette & Santoso, 2021). 

Sectors related to mobility and technology show higher growth than other 

sectors. Sectors related to technology support sectors related to mobility, such as 

transportation and tourism. Additionally, digital technology has enabled less popular 

tourism destinations to reach new consumers. Digital technology also allows small 

businesses to reach new consumers through online platforms, even if resources are 

limited. The digital economy has played an important role in supporting Indonesia's 

economic growth and will continue to do so (Sapulette & Muchtar, 2023). 

According to the Central Agency of Statistics (BPS) in 2023, Indonesia has 

reached a population of around 275 million people in 2022, with 52% of the 

population dominated by generations Y and Z. This growth in the number of young 

people is in line with the rapid adoption of digital technology in Indonesia. The digital 

payment sector has also experienced significant progress, including the emergence 

of Electronic Money (e-money), card payments, QRIS, and mobile banking. Apart from 

that, e-commerce and digital financial services are also key sectors in Indonesia's 

digital economic ecosystem. 

In the context of cross-border trade, identification of digital trade actors 

becomes increasingly complex. Available information is often limited to company 

names, and with the high volume of transactions, it is difficult to ascertain whether a 

company is truly engaging in cross-border digital trade (OECD & IMF, 2017). This 

challenge is further exacerbated by the lack of structured data and the variety of 

information spread across various sources. 

The importance of data in supporting policy and decision making has 

encouraged the development of big data analysis (Suominen & Hajikhani, 2021). The 

use of big data analytics provides the ability to analyze and interpret large and 

complex amounts of data. However, in the context of identifying digital traffickers, it 

is necessary to look for more innovative and specific solutions. 

Web scraping, as part of advanced analytics, is emerging as a potential solution 

to overcome the challenges of identifying digital traffickers. This technique allows 

collecting data from various sources automatically and efficiently. As technology 

develops, web scraping can become a very effective tool for accessing information 

about digital traffickers, including their activities and characteristics (Rundel & 

Dogucu, 2020). 

Web scraping has experienced rapid development along with the need to 

efficiently gather information from an increasingly complex web. This technique 

involves the use of algorithms and software to extract data automatically, allowing 

for more in-depth analysis (Rundel & Dogucu, 2020). 

Web scraping can be used to gather information from various digital trading 

platforms, company directories, and other related sources (Rundel & Dogucu, 2020). 

Its potential in accessing and collecting relevant data can provide a better 

understanding of digital trading actors. 

By understanding the growth of the digital economy, the challenges of 

identifying digital traffickers, and the role of big data analytics, the use of web 

scraping becomes increasingly relevant as an innovative solution. This is what 
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underlies the author to apply this technique to provide a more accurate and in-depth 

understanding of digital trade actors, helping to develop policies that are adaptive to 

the dynamics of cross-border trade in the era of the digital economy in Indonesia. 

Thus, this article contributes in terms of providing additional digital trade 

literature amid limited literature related to cross-border digital trade assessments 

particularly in Indonesia. In addition to that, the authors provide overview and 

framework of how to use advanced analytics to improve the quality of digital trade 

statistics compilations. 

2. Literature Review 

2.1. Digital Trade Concept 

Digitalization affects international trade on multiple levels, by changing the way 

goods and services are traded and by creating completely new, internationally traded 

digital products. Equally important, digitalization also has a significant transformative 

impact on many existing industries: by “shrinking the distance” between consumers 

and producers, and between producers, digitalization provides previously 

unimaginable access to new markets, especially for micro, small, and intermediate 

business entities (MSMEs). 

One of the main concerns driving the demand for better evidence on digital trade 

is the perception that large parts of the economy and international trade are going 

unaccounted for due to digitalization (Ahmad and Schreyer, 2016; Corrado et al., 

2021). Even if it is generally accepted that the current statistical framework is still 

appropriate for measuring international trade, the fact that digital trade is not visible 

in existing statistics hinders the ability to assess the impact of trade policies and may 

lead to the misperception that digitalization in the trade economy is not being 

accurately measured. 

The statistical definition of digital trade is based on the nature of the transaction, 

not on the characteristics of the products traded or on the characteristics of the actors 

involved in the transaction. Based on an international standard statistical manual, 

namely the Handbook of Measurement Digital Trade, released by the OECD, WTO 

and IMF (2023), digital trade is defined as: "All international trade that is ordered 

digitally and/or submitted digitally". Based on the guidebook, the explanation of the 

digital trade concept is explained in the following conceptual framework (Figure 1): 
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Figure 1. Conceptual Framework of Digital Trade (source: OECD, WTO & IMF, 2023) 

Based on (see Figure 1), digital trade is divided into two types of transactions (how), 

namely: 

a) Transactions for goods/services ordered digitally (digitally ordered) 

Cross-border digital transactions ordered digitally are the international sale 

or purchase of a good or service, conducted over computer networks by 

methods specifically designed for the purpose of receiving or placing orders. 

The following supporting clarifications are provided to help identify digitally 

ordered transactions in international trade (OECD, WTO & IMF, 2023): 

• For digitally ordered transactions, the payment and ultimate delivery 

of the goods or services do not have to also be conducted online. 

• Digitally ordered transactions can involve participants from all 

institutional sectors. 

• Digitally ordered transactions cover orders made over the web, 6 

extranet or via electronic data interchange. 

• Digitally ordered trade includes purchases of applications (apps) and 

in-app online purchases. 

• Digitally ordered trade includes transactions via online bidding 

platforms 

• Orders made by phone, fax or manually typed email are excluded 

from digitally ordered trade 

• Offline transactions formalized using digital signatures are excluded 

from digitally ordered trade 

• Each trade transaction should be treated separately. When a 

transaction is established via offline ordering processes, but 

subsequent transactions (or follow up orders) are made via digital 

ordering systems, the follow-up orders should be considered as 

e‑commerce 

• Trade transactions do not necessarily coincide with contracts. For a 

contract spanning several statistical periods and potentially involving 

multiple transactions, each transaction should be classified as 
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digitally ordered or not digitally ordered, reflecting the mode(s) of 

ordering initiated in the current period 

b) Transactions for goods/services sent digitally (digitally delivered) 

The second criterion for identifying digital trade is transactions which are 

“digitally delivered” and only cover services. Referring to the handbook, 

digitally delivered trade is defined as all international trade transactions that 

are delivered remotely over computer networks. The following supporting 

clarifications are provided to identify digitally delivered transactions in 

international trade (OECD, WTO & IMF, 2023): 

• Only services can be digitally delivered 

• Digitally delivered transactions can involve participants from all 

institutional sectors 

• For digitally delivered transactions, the payment for and ordering of 

the services do not have to be conducted online 

• Services delivered by phone, fax, video call or email are included in 

digitally delivered trade 

• Digitally delivered trade includes services provided through apps 

• Each trade transaction should be treated separately. When a trade 

transaction is delivered via offline processes, but subsequent follow-

up transactions are delivered digitally, the follow-up transactions 

should be considered as digitally delivered 

• A trade transaction can be delivered via multiple (digital and non-

digital) modes 

Online platforms play an increasingly important role in the digital economy. They 

facilitate economic transactions (e.g. trade in goods and services), or non-economic 

interactions (e.g., social media and discussion sites). In 2019, the OECD, after extensive 

consultations, set out a broad definition of online platforms as “a digital service that 

facilitates interactions between two or more distinct but interdependent sets of users 

(whether firms or individuals) who interact through the service via the internet” 

(OECD, 2019).  

Digital intermediary platform (DIP) is online interfaces that facilitate, for a fee, the 

direct interaction between multiple buyers and multiple sellers, without the platform 

taking economic ownership of the goods or rendering the services that are being sold 

(intermediated). The assumption in this Handbook is that all transactions undertaken 

via a DIP are digitally ordered (OECD, WTO & IMF, 2023). 

Since 2019, Bank Indonesia has begun studying the concept of digital trade in 

Indonesia. This is what Bank Indonesia analyse of digital economic activities in 

Indonesia. In its development, Bank Indonesia has formulated a concept model for 

digital trade transactions that occur in Indonesia (see Figure 2) which is presented as 

follows: 
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Figure 2. Digital Trade Transaction Model in Indonesia 

In this scheme (see Figure 2) it is described into 8 (eight) digital goods and services 

trade transaction models. Meanwhile, transactions that use non-digital trading 

facilities for ordering and delivery (type 8 transactions) are not digital trading 

schemes.  

This transaction model is the basis for forming cross-border digital trade 

statistics in Indonesia for both goods and services. For exports of both services and 

goods, it means that the customer comes from abroad (non-resident) while the 

supplier comes from within the country (resident). Then, for imports of both services 

and goods, it means that the customer comes from within the country (resident) while 

the supplier comes from abroad (non-resident). 

2.2. Goods Export Processing 

In compiling digital trade statistics on exports and imports of goods and services, 

Bank Indonesia, especially the Department of Statistics, has made extraordinary 

efforts in exploring potential data sources, data collection and data processing. The 

data sources that form the basis for compiling cross-border digital trade statistics are 

the International Transaction Reporting System (ITRS), Customs Documents, domestic 

e-commerce, websites/internet, and Credit and Debit Cards (LBUT). In the process of 

identifying digital trade actors in goods exports, the data sources used are ITRS, 

export platforms, as well as export transaction data from the e-commerce companies 

that have collaborated with Bank Indonesia. ITRS and export platforms are used as 

sources to obtain the names of companies indicated to be carrying out digital trade 

exports, which are then obtained from the transaction value of special export customs 

documents (export declaration). Next, selected actors will be invited to a Focus Group 

Discussion (FGD). 

Specifically, digital trade export players are grouped into 3 (three) categories 

based on the ordering media, namely through DIP, internal systems and websites. 

Specifically, orders made via the internal system and website are obtained from ITRS. 

Meanwhile, orders via DIP are obtained from websites/internet, export platforms, as 

well as the e-commerce sites that have collaborated with Bank Indonesia. 
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Figure 3. General Description of Goods Export Data Processing in Indonesia  

Even though there are 5 (five) data sources used in compiling digital trade 

statistics on exports and imports of goods and services, this research only focuses on 

the process of identifying digital actors who export goods sourced from export 

platforms using the web scraping method. 

2.3. Web Scraping 

Web scraping is the process of extracting data off the web programmatically and 

transforming it into a structured dataset. Web scraping allows for larger amounts of 

data to be collected in a shorter span of time and in an automated fashion that 

minimizes errors. There are two types of web scraping. The first is screen scraping, 

where you extract data from source code of a website, with an HTML parser or regular 

expression matching. The second is using application programming interfaces, 

commonly referred to as APIs. This is where a website offers a set of structured HTTP 

requests that return JSON or XML files (Rundel & Dogucu, 2020).  

Many national statistical agencies started relying on web scraping as a form of 

data collection, including the Italian National Institute of Statistics, ISTAT (Polidoro et 

al., 2015), the Federal Statistical Office of Germany, Destatis (Destatis, 2018), and 

Statistics Netherlands (Ten Bosch et al., 2018). One widespread way such agencies use 

web scraping is in automating the collection of prices of specific consumer products 

(e.g., electronics, housing, and medicine) to calculate some form of index of consumer 

prices. Uses of web scraping for data collection for other purposes have also been 

considered. The United States Census Bureau is building a tool that automatically 

scrapes tax revenue collections from websites of state and local governments as 

opposed to collecting this information with a traditional questionnaire (Dumbacher 

and Capps, 2016). Similarly, Statistics Canada (2019) is looking into ways how they 

can incorporate web scraping to reduce the burden on survey responders.  

In industry, perhaps the best-known scraper is Googlebot (Google, 2019) which 

scrapes data from many web pages for Google’s search engine. Web scraping is also 

often used in e-commerce. For instance, flight comparison websites scrape data from 

multiple airlines (Poggi et al., 2007). Many e-commerce websites scrape pricing 

information from their competitors’ websites (Stiving , 2017). 
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Web scraping comprises three primary and intertwined phases: 1) website 

analysis, 2) website crawling, and 3) data organization (see Figure 4) (Krotov & Silva, 

2018; Krotov & Tennyson, 2018). Each phase requires one to understand several Web 

technologies and at least one popular programming language, such as R or Python. 

However, these three phases often require at least some human involvement and, 

thus, one cannot fully automate them. 

 

Figure 4. Web Scraping (source: Krotov & Silva, 2018; Krotov & Tennyson, 2018) 

From a legal perspective, if an organization or person wants to use web scraping, 

they need to answer the question, namely whether their scraping action is detrimental 

to the website being scraped. If the scraping activity is so intense that it interferes 

with the services of the scraped website or the scraped data is used to duplicate the 

website's activities or services, then even if there is no regulation, the website has an 

excuse. to file a lawsuit against the scrapper. Meanwhile, from an ethical point of view, 

considering that web scraping already has many use cases and professional providers 

in the market, we can claim that there is no harm in using web scraping for business 

purposes. (Krotov et al., 2020). 

In terms of using web scraping to identify digital trade actors, we do this to 

retrieve the names of exporters who are suppliers on the export platforms. The data 

provided from this platform is open to the public and the period used for scraping is 

once a month so that it does not cause problems in terms of legality or in other words 

the process carried out is an act that does not violate the law. 

3. Methodology 

3.1. Data Source 

In compiling cross-border digital trade statistics, especially exports of goods, 5 (five) 

data sources are used as a basis, namely: 

1. International Transaction Reporting System (ITRS) 

ITRS is data obtained from bank reporting to the Central Bank regarding 

transactions in the context of international trade. This database is designed to track 
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and report international trade activities including exports and imports. ITRS data is 

the basis for identifying actors who export goods and services. 

2. Export Platforms 

In order to develop the potential of the export business sector in Indonesia, there 

are digital export platforms that can be used to help domestic export business actors 

to gain access and information regarding the needs of prospective buyers abroad. 

Two of these export platforms are used as web scraping objects to identify digital 

trade actors in exporting goods. These platforms provide information about export 

opportunities as well as connect Indonesian suppliers with buyers around the world 

and promote Indonesian companies and products online to reach a wider range of 

potential buyers. 

3. Export Declaration (Customs Data in Export) 

Export data includes all goods brought outside Indonesian territory. This data 

was obtained from the Directorate General of Customs and Excise (under the 

Indonesian Ministry of Finance) which has collaborated with Bank Indonesia. Export 

data is the basis for obtaining transaction values from actors identified in points 1 

and 2 as digital trade actors. 

4. Focus Group Discussion (FGD) 

FGD with the company was carried out to deepen the company's business 

processes, especially the practice of ordering digitally and delivering digitally. 

Representative actors are selected and sorted based on their transaction value and 

then a bilateral structured discussion is held with Bank Indonesia. Open questions 

were asked to collect information regarding the extent to which the company has 

implemented digital technology in the process of selling the goods it markets, 

because the process of ordering and sending goods is the main key in identifying 

digital trading actors. The results of the FGD were used as the basis for analysis carried 

out by Bank Indonesia to determine whether the company was a digital trading actor 

or not. If the company does not carry out digital trade practices, export transactions 

will be excluded from the digital trade statistics for exports of goods (filtering 

process). 

5. Cross Border E-commerce Transaction Data 

Goods export data used as an additional data source besides customs data is 

export transaction data originating from domestic e-commerce companies that have 

collaborated with Bank Indonesia. 

In general, the description of the mapping of the data universe used in the process 

of compiling digital trade statistics on exports of goods is as follows (see Figure 5): 
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Figure 5. Data source mapping for Goods Export 

3.2. Data Processing 

In compiling cross-border digital trade statistics, there are 2 (two) major processes, 

namely (i) identification of cross-border digital trade actors and (ii) matching of actors 

with the nominal transactions. These two things are done sequentially, starting from 

the first process (identifying the digital trade actors) then matching the transaction 

nominal. For more details, each process is as follows: 

1) Identify cross-border digital trade actors 

 

Figure 6. Digital Trade Actor Identification Process (Export of Goods) 

Based on (Figure 6), after obtaining various companies exporting goods 

from ITRS data, the process of identifying these companies one by one via the 

internet was carried out regarding the ordering media used both through 

internal systems, websites and DIP. A company is categorized as ordering goods 

through an internal system if the transaction is carried out between the parent 

company and a subsidiary (having a group/affiliate financial relationship) and has 



 

 

 

Web Scraping as a Detection Tool in Identifying Indonesian Cross-Border Digital Trade Actors 13 
 

been confirmed through an FGD. Meanwhile, a company is categorized as 

ordering goods via a website if the company has a website that is used to market 

and order products. In addition, the actors through the Digital Intermediary 

Platform (DIP) were identified using a web scraping process by extracting the 

names of supplier/seller companies from existing export platforms in Indonesia. 

2) Identify the nominal value of cross-border digital trade transactions 

After the process of identifying the digital trade actors and the ordering 

media used, the next step is to match the name of the digital trade actors with 

special customs data for Exported Goods (export declaration) (see Figure 7). The 

data matching process uses a gestalt pattern matching algorithm (one of the 

algorithms in the entity resolution family that is part of advanced analytics). 

If the export transaction value has been obtained from export declaration, it 

is necessary to carry out special screening of transaction actors via the website. 

Conformity between products marketed on the website and export commodities 

recorded in the PEB database is very important to be checked to increase data 

accuracy. 

 

Figure 7. Cross-Border Digital Trade Transaction Nominal Identification Process 

In the end, the value of goods export transactions resulting from data 

matching and the value of goods export transactions originating from 2 (two) e-

commerce sites are used to compile digital trade statistics for goods exports. 

4. Result and Discussion 

In compiling digital goods export trade statistics, the first thing to do is carry out web 

scraping to obtain a list of digital trade actors through DIP channels, while the website 

and internal systems come from a list of actors collected manually. Web scraping is 

done to retrieve data from a table or list on the export platforms. The steps taken in 

web scraping are (Figure 8): 
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Figure 8. Web scraping steps 

In the web scraping process, the information we want to obtain from the export 

platforms is the name of the company that are determined to be a supplier of the 

platform. 

After obtaining the names of suppliers from all export platforms, the list of actors 

will be combined with other channels. The next process carried out is to match the 

name of the digital trade actor who exports goods for all routes with the name of the 

export actor in the transaction database (export declaration) so that the nominal 

export transaction carried out by that actor is obtained. This matching process uses 

advanced analytical techniques, namely entity resolution using a gestalt pattern 

matching algorithm which is formulated as follows: 

𝐷 =
2𝐾𝑚

|𝑆1|+ |𝑆2|
 

Notes: 

• 𝐾𝑚 is the number of matching characters 

• 𝑆1 is the first string 

• 𝑆2 is the second string 

Using this algorithm, an analysis of the best threshold is carried out that provides 

the highest accuracy using decile analysis and receiver operating characteristic (ROC) 

curve analysis as shown in (Figure 9): 

  
(a) (b) 

Figure 9. Threshold analysis using (a) Decile analysis (b) ROC curve 

Based on the analysis results in (Figure 9) it is known that: the best decile used is 

the 6th decile which has a true positive rate of 97% with a lift showing 1.62 or in other 

words this algorithm has a reliability of 1.62 times compared to using the similarity 

threshold. of 0.5, by using the ROC curve the optimal threshold was also obtained, 

namely 0.9268 with an accuracy of 96% by utilizing 7500 data as testing. 

By using advanced analytics, namely web scraping and entity resolution as method 

development, several benefits are obtained, namely: 

a) The scope of digital trade actors 

The application of advanced analytics in terms of compiling statistics, 

especially in terms of data collection, has had a major impact in increasing 

the scope of identified digital trade actors, especially those using DIP 
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channels. The additional actor coverage is 294 actors (before the use of web 

scraping there were only 153 actors, but after there are 447 actors that use 

DIP as a transaction intermediary). This shows that there has been an 

increase in actors by 292% with the implementation of web scraping in 

identifying actors of cross-border exports of digital trade goods. 

Subsequently, the expansion of identified actors will lead to a greater 

transaction value. 

 

 

b) The efficiency of the work process 

The utilization of advanced analytics contributes to enhancing the 

efficiency of work processes at Bank Indonesia, where statistical compilation 

results become available more quickly, even with limited resources. The 

efficiency impact of implementing advanced analytics is presented as follows 

(see Figure 10): 

 

Figure 10. Business Process Improvement (effect of Advanced Analytics) 

Based on (Figure 10), there is efficiency in the work process so that there 

is a reduction in the time required for a work process (13 days to 1 day 2 

hours) thereby reducing the work process to around 12 days. In addition, in 

terms of human resource requirements, it is found that there is a reduction 

in resources. What is needed is from 2 people to 1 person. This is due to the 

use of programming in it so that it no longer requires human touch starting 

from the identification and data processing process. 

c) The quality of the data obtained 

Based on improvements in terms of work processes and the web 

scraping process itself, apart from being able to increase the scope of actors, 

it also increases the effectiveness and efficiency of the work process. The 

quality of data obtained from web scraping results is also increasing, this is 

because the web scraping process uses a programming method so that 

there is no human touch in it, thereby minimizing errors caused in data 

processing (Rundel & Dogucu, 2020). 
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5. Conclusion and Future Works 

Based on this discussion, several conclusions were obtained, namely: 

a) By implementing advanced analytics in the process of compiling cross-

border digital trade statistics, especially the use of web scraping, it can 

increase the scope of exporters of goods by 294 actors (an increase of 292%). 

b) By implementing advanced analytics (a combination of web scraping and 

entity resolution) work process efficiency can be achieved, namely by 

reducing the work process by around 12 days, in terms of human resources 

required can be reduced from initially requiring 2 people to only 1 person. 

c) By using web scraping in the process of compiling statistics, the quality of the 

data used can be guaranteed, or in other words, without human touch, 

human error can be minimized. 

In addition, the web scraping process is currently limited to DIP-mediated 

transactions only. In the future, Bank Indonesia will develop this web scraping 

technique to identify actors who use website intermediaries (based on whether the 

website can be used for transactions or not) and develop web scraping to extract the 

profile of a company so that it can be tracked (used as a reference for knowledge, 

whether the company is a digital trading actor that uses an internal system or not). 

This is done considering that the initial data known as the basis for identifying digital 

trade actors is only based on the name of the company, so it is necessary to extract 

new basic data sources to identify digital trade actors. 
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Volume

of the ASEAN
Digital Economy

Growth from 
2021 to 2022

Investment Inflows

from $4.5 bio to $9.1 bio

Of whole population 

dominated by gen Y 
and Z

Population

Of whole population
in Indonesia

Internet User

In just less than 10
years

Digital Economy Growth 

Indonesia: Rising Digital Frontier

Identification of digital trade actors

process becomes increasingly
complex and time consuming

Available information is often limited
to company names

The current database has incomplete

transaction coverage due to the
manual data processing

❑ This paper contributes in terms of providing one of the first work/paper related to cross-border digital trade in Indonesia.

❑ In addition, the authors provide overview and framework of how to use advanced analytics to improve the quality of digital trade statistics compilations

Source: Google, World Bank, NSO, IMF, Sapulette & Santoso, etc. (2022)

Opportunity

❑ The importance of data in supporting policy and decision making has

encouraged the development of big data analysis (Suominen &

Hajikhani, 2021)

❑ The use of big data analytics provides the ability to analyze and

interpret large and complex amounts of data

❑ Web scraping can become a very effective tool for accessing

information about digital trade actors, including their activities and

characteristics (Rundel & Dogucu, 2020)

❑ Web scraping can be used to gather information from various digital

trading platforms, company directories, and other related sources

(Rundel & Dogucu, 2020)

Current State Desired State

Paper Contribution

The identification process of digital
trade actors is clear and efficient

The information available from digital
trade actors is complete

A new database that has very good

quality with complete transaction

coverage

Motivation and Introduction
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Digital Trade Concept

Conceptual Framework of Digital Trade

Digital Trade Transaction Model in Indonesia

Based on Conceptual Framework of Digital Trade, digital trade is

divided into two types of transactions (how), namely:

❑ Transactions for goods/services ordered digitally (digitally 

ordered)

Cross-border digital transactions ordered digitally are the

international sale or purchase of a good or service, conducted over

computer networks by methods specifically designed for the purpose

of receiving or placing orders.

❑ Transactions for goods/services sent digitally (digitally delivered)

Digitally delivered trade is defined as all international trade

transactions that are delivered remotely over computer networks

Since 2019, Bank Indonesia has begun studying
the concept of digital trade in Indonesia.

In its development, Bank Indonesia has

formulated a concept model for digital

trade transactions that occur in

Indonesia (see Digital Trade Transaction
Model in Indonesia).

Source: Handbook on Measuring Digital Trade (2023)

This transaction model is the basis for forming

cross-border digital trade statistics in Indonesia
for both goods and services.
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Methodology

1 Identification (profiling) of cross-
border digital trade actors on
goods export using Digital
Intermediary Platform (DIP),
websites, internal systems
channels by utilizing data sources
such as ITRS and export
platforms.

2 Based on data from digital trade
actors, goods export transactions
are identified based on export
declarations (customs data on
exports) and supplemented with
aggregate data on cross-border e-
commerce transactions. This
matching process uses the entity
resolution method.

3 After obtaining information related
to transactions from digital trade
actors, statistical results and
details of cross-border digital trade
are obtained.

Input Process Output

Compiling cross-border digital trade statistics on goods exports involves 3 main processes: profiling of digital trade 

actors, identification of transactions, and extracting analysis results of the statistics…

Export Declaration
(Customs Data in 
Export)

Cross-Border 
E-Commerce 
Transaction

Digital Trade Transactions Database Aggregate Digital Trade Transactions

Data Matching

(Entity Resolution) +
Digital Trade 

Actors (Website)

Digital Trade 
Actors (Internal 

System)

1

2

3
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Results

Identification of Digital Trade Actors

1

2

3

Data Processing

Analysis Results of The Statistics

The Efficiency of the work process
Before After

• The coverage of actors has increased by 292%.

• The use of web scraping improve work process efficiency.

• The expansion of identified actors will lead to a greater transaction

coverage.

• The entity resolution method (gestalt pattern matching) with 96%

accuracy can increase the efficiency of work process in terms of

processing time and human resources.

• A more detailed database of cross-border digital trade statistics is

acquired, such as names of actors, transaction values, commodities,

destination countries, where these information can be interlinked to obtain

a more in-depth analysis.

• The new database has better quality compared to the manual process,

featuring more accurate actor names and broader transaction

coverage.

2 persons

3 days 2 hours

1 person

2 persons

10 days 1 day

1 person

2 persons

13 days

1 person

1 day and 2 hours

T
O

T
A

L
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Conclusion & Way Forward

❑ Advanced analytics (web scraping and entity resolution) can increase the scope of exporters of

goods by 294 actors (an increase of 292%).

❑ Efficiency in the work process has increased as reflected in faster data processing (13 days to 1

day) and fewer human resources (2 humans to 1 human).

❑ The quality of data can be enhanced through advanced analytics as it can minimize the human

error.

Conclusion

Way Forward

❑ Utilize web scraping to identify actors that use website intermediaries (based on whether the

website can be used for transactions or not), as one of the data sources for measuring cross-

border digital trade in Indonesia.

❑ Develop web scraping to extract the profile of companies so that it can be tracked (as a reference

in getting information whether the company is a digital trade actor that use an internal system or

not).
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Based on the results of the analysis using Decile Analysis and ROC-AUC to
obtain the best threshold results, it was found that::
• The best decile obtained was the 6th decile, which obtained an

improvement of 97% (a true positive rate of around 97% was obtained
in that decile) and the improvement still showed 1.62 (this model is 1.62x
better than using the default threshold, 0.5).

• By using the AUC-ROC curve, the optimal threshold value was
obtained is 0.9268 with an accuracy of 96% based on a dataset of
7500.

Decile Analysis

Entity Resolution: Accuracy
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