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Abstract

The promotion of digital customs and data analytics have led customs administrations 
to seek to improve their analytics capabilities and exploit data from the trade 
community. Despite the increased data analysis capabilities of Customs, the data 
available to them are still limited to the current mandated declaration. If businesses 
are willing to share additional commercial information with Customs, it will enable 
them to make a more accurate risk assessment and ensure compliance. As a new 
form of Customs and business partnership, voluntary information sharing can be a 
supplementary data source to the mandated declaration and enable Customs to exploit 
additional commercial information. This study analysed an exploratory case study 
on the Global Quality Traceability System (GQTS) initiated by China Customs to 
investigate how voluntary information sharing can be achieved, and to explore the 
benefits for the participants. This study demonstrated that voluntary information 
sharing with Customs implemented through a data pipeline enhanced supply chain 
visibility and ensured compliance. The private companies who shared information 
contributed to the supply chain visibility and in return benefited from it.

1. Introduction
The development of digital technology and its implementation in international trade has led customs 
administrations to seek to improve their analytics capabilities with additional data and advance 
commercial information. Currently, the primary data sources are supply chain actors. Supply chain 
actors (that is, exporters, importers and carriers) are obligated by law to submit data to customs 
administrations regarding exports, transits and imports as part of advance cargo information schemes 
and actual customs declarations. The data held by Customs should be complete, reliable, accurate, 
detailed, timely and “fit for the use” (Wang & Strong, 1996). However, in reality, because of the 
fragmentation of supply chain information, Customs only receives partial information regarding 
the transactions and international movements instead of complete trade data. The main data source 
available to customs officers is limited to the current mandated customs import and export declaration. 
If more data were available for customs administrations, different categories of data could be 
combined and correlated, allowing the identification of trends and patterns in the subjects of control 
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(that is, cargo, conveyances and people), and the accuracy of data in question could be ascertained 
and verified (Okazaki, 2017). However, if Customs increases the fields and documents that must be 
mandatorily submitted, it will inevitably add to the administrative burden of traders, which is contrary 
to the minimum information necessary principle stated in the Revised Kyoto Convention.1 Instead of 
having merely declaration data available, another possible approach is that Customs collaborates with 
business and encourage companies to share more commercial data voluntarily as a complementary 
information source to the traditional mandatory declaration. As a new area of Customs to business 
collaboration, voluntary information sharing underscores the changing role of Customs to align with 
business partners in information sharing via digital trade infrastructures (Rukanova et al., 2018), such 
as data pipelines (Hesketh, 2010), to create public value. A data pipeline can be seen as a web-based, 
seamless digital infrastructure, which links the systems of multiple parties in the international supply 
chain (Hesketh, 2009; 2010).

Voluntary information sharing differs from the mandated declaration in various aspects, such as the 
scope, the transmission, the point of time and the provider of information. In the mandated declaration, 
the law stipulates what should be submitted (the documents required, the field to be filled), how to 
submit (the interface between business and customs, such as Single Window), when to submit, and 
who is obliged to submit (the declarant). In comparison, voluntary information sharing has the nature 
of a public-private data partnership. The business can share data beyond the scope of the mandated 
declaration, or transfer data via IT means other than the legally required business and Customs 
interface, or provide the information in advance of the mandated declaration, or add more parties to 
the supply chain as information providers, such as the exporter.

This collaborative voluntary information sharing emphasises the ‘value proposition’, which focuses 
on both profit maximisation for businesses and public policy goal attainment for governments 
(Koliba et al., 2017). Despite all the perceived benefits for Customs, however, it is challenging 
to achieve successful voluntary information sharing considering the willingness of the business, 
the complexity of governance (Rukanova et al., 2020), and more importantly, the commercial 
interest. Businesses will cooperate with Customs only when voluntary information sharing can 
bring commercial interest and trade facilitation, like expedited customs clearance of goods at the 
border. It has been demonstrated that businesses can benefit from information sharing with their 
commercial supply chain partners (business-to-business, B2B) to achieve supply chain coordination 
(Lee et al., 1997). However, the commercial interest in launching business-to-government (B2G) 
voluntary information sharing is not apparent. This is challenging because businesses and Customs 
may have conflicting goals despite their common interest in supply chain visibility and security. The 
primary goal of businesses is to increase profits, following laws and regulations, whereas customs play 
the dual role of a business partner and police officer (Prokop, 2017). Furthermore, the initial setup and 
transaction costs with authorities should also be considered (Grainger, 2014).

Despite all the challenges, with the growing evidence showing the value of public-private data 
collaboration, the purpose of this paper is to investigate how voluntary information sharing with 
Customs is achieved and what the benefits are for all stakeholders. The first part of the question 
involves two sub-questions: (1) what to share, or the types of data that are shared voluntarily beyond 
the scope of the mandatory declaration, and (2) how to share, or what are different approaches through 
which customs platforms connect to the business IT system. To answer the second part of the research 
question, we will focus on identifying the benefits of the stakeholders involved. With relatively few 
examples of voluntary information sharing with Customs at a global scale, our analysis is based on an 
in-depth case study of the Global Quality Traceability System (GQTS) in China, which is mainly used 
in trade via cross-border e-commerce channels. As a data pipeline, GQTS enables different parties 
in the global supply chain such as suppliers, retailers, logistics providers, and third-party quality 
inspection institutions that join the system voluntarily to share information to prove the quality of 
their product.
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The remainder of the paper is structured as follows: in Section 2, the related literature and theoretical 
background are reviewed. In Section 3, the research methodology is explained. The background of 
GQTS is described in Section 4. The research questions are answered in Sections 5 and 6. The findings 
of voluntary information sharing to customs from the case study are discussed in Section 7. We end 
this paper with conclusions in Section 8.

2. Literature review

2.1 Cross-boundary information sharing

Cross-boundary information sharing with IT is defined as the collaboration or interconnection of 
different information systems or telecommunication technologies to share data between entities by 
using a common conceptual schema (Barki & Pinsonnault, 2005). Yang, Zheng, and Pardo (2012) 
identified boundaries as being hierarchical, departmental, personal, geographical, developmental, 
procedural or sectorial. Studies have investigated the determinant factors in cross-boundary 
information sharing. The factors include organisational and managerial, technological, political, 
and policy (Yang & Maxwell, 2011; Yang & Wu, 2014; Chen & Lee, 2017). Meanwhile, difficulties 
in information crossing boundaries are also observed, such as different data formats and system 
incompatibilities (Comfort, 2007), as well as the cost and complexity of implementation (Fawcett 
et al., 2007). To overcome these difficulties, studies have emphasised the importance of trust and 
trust-building for cross-boundary information sharing initiatives (Gil-Garcia et al., 2010) as trust can 
influence the possibility of information sharing and information quality (Li & Lin, 2006).

From a technical perspective, cross-boundary information sharing is supported by various types of 
inter-organisational systems (IOS), such as B2B, government-to-government (G2G), or G2B. Studies 
on cross-boundary information sharing are mostly related to public sectors, such as e-Government 
(Lee et al., 2011; Navarrete et al., 2010). Although studies have shown that transforming B2G 
information exchange is the next frontier in reducing government spending while improving 
performance (Bharosa et al., 2013), little attention has been paid to the voluntary interaction 
between businesses and the government (Susha et al., 2019; Rukanova et al., 2020). One of the 
main obstacles is that businesses are often reluctant to share information. The willingness of the 
business is a determinant factor if they are not obligated to share (Fawcett et al., 2007). Therefore, 
adopting a partnership–data process perspective is suggested to increase partners’ willingness to share 
information (Du et al., 2012).

2.2 Supply chain visibility

Information sharing between supply chain members can coordinate orders and reduce the bullwhip 
effect (Lee et al., 1997). In the literature, the topic of supply chain visibility has received increasing 
attention (Ouyang, 2007; Caridi et al., 2014). Supply chain visibility is considered essential to the 
performance and competitiveness of the supply network (Bartlett et al., 2007; Pradhan & Routroy, 
2018). Increased visibility could increase responsiveness (Williams et al., 2013) and benefit logistics 
operators (Zhang et al., 2011) especially in the context of the global supply chain. However, 
the challenge of sharing information in the global supply chain increases when customers and 
suppliers are spread throughout the world (Shore, 2001). Problems with information transparency 
remain severe in the extended supply chain (Steinfield et al., 2014). It is often the case that one 
member of a supply chain may not have detailed knowledge of processes in other parts of the chain 
(Christopher & Lee, 2004). This lack of visibility increases the vulnerability of supply chains to 
disturbance or disruption. In particular, governments, especially border control agencies, also require 
supply chain visibility to improve decision-making and enhance supply chain security for governments 
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involved in policymaking, monitoring, and control of international trade (Kothmann, 2007; Marcel 
et al., 2007). Researchers have recommended several approaches to increase supply chain visibility 
with the support of IT infrastructures, such as inter-organisational information systems (IOIS) 
(Humphreys et al., 2001) and tracking and tracing systems with radio frequency identification (RFID) 
(Zhou, 2009; Musa et al., 2014).

2.3 Customs–business partnership

Customs–business partnerships are an implementation of cross-sector collaboration (Bryson et al., 
2006). As one of the three pillars in the SAFE Framework of Standards to Secure and Facilitate Global 
Trade (World Customs Organization [WCO], 2021), it is suggested that each customs administration 
should establish a partnership with the private sector to promote involvement in ensuring the 
safety and security of the international trade supply chain. To build successful Customs–business 
partnerships, voluntary engagement is a key desirable factor, which is based on shared interests and 
goals, mutual trust and respect (WCO, 2015). In current customs and business partnership programs, 
such as Authorized Economic Operator (AEO) or Customs-Trade Partnership Against Terrorism 
(C-TPAT), which are the most influential worldwide, a collaborative relationship is established 
between government and private sectors. For AEO companies, Customs changes from a transaction-
based auditing to a system-based auditing approach because the application of advanced IT serves as 
signalling for the business that they have good internal controls (den Butter et al., 2012).

Data collaboration for the common good has now been recognised as a good opportunity to enable 
trust and innovation through public-private partnerships (World Economic Forum [WEF], 2019). 
However, there are relatively few examples of business-Customs information sharing initiatives in the 
customs domain and limited research on this topic. Voluntary business-Customs information sharing 
is not currently necessary for AEO or C-TPAT status worldwide. Using observations of an example 
of business-Customs information sharing based on a pilot project – FloraHolland − Rukanova et 
al. (2020) built a theoretical framework to understand the governance process, context, factors and 
benefits related to voluntary information sharing. As data analysis is increasingly used in border 
management, the Customs and business partnership is expected to expand to data collaboration. 
Voluntary information sharing with Customs, although promising, has relatively few successful 
examples reported on a global scale so far. More studies need to be done to investigate how voluntary 
information sharing with Customs can be achieved and the incentives for all the parties involved.

2.4 Data pipelines and voluntary information sharing

Real-time, accurate data captured upstream and updated as the goods move in the data pipeline 
(Hesketh, 2009; 2010), which enhances supply chain visibility and reduces the information 
fragmentation in global trade. Based on the integrated commercial data from the data pipeline, 
Customs will make a more accurate risk assessment of the shipments. This approach, in which 
Customs reuses business data from the existing IT infrastructure of businesses for government 
control purposes, is described as “piggybacking” (Tan et al., 2011). There are various advantages 
of piggybacking, including access to better quality of business data from the source.

Piggybacking on the existing IT infrastructure of businesses implies that such a data pipeline is driven 
by business. Therefore, developing and operating a data pipeline on a global scale must be done by the 
private sector since government have no jurisdictions outside their countries (Klievink et al., 2012). In 
current data pipeline research, the initiatives for data pipeline development are mostly business-driven, 
such as the FloraHolland initiative (Rukanova et al., 2017), the OneTouch case (Hu et al., 2016) and 
the TradeLens platform (Jensen et al., 2019). The scope of information exchange covered by the data 
pipelines above are from the seller/consignor to the buyer/consignee and the interactions in between 
include B2B, B2G and G2G (Rukanova et al.,2018).
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The interaction with the government system via a data pipeline means that businesses are willing 
to share more commercial information with the government voluntarily. Therefore, it is critical to 
identify the economic drivers for the business (Klievink et al., 2012). In the current research, the 
benefits from such voluntary sharing are mostly identified as enhanced visibility across supply chains 
(Jensen et al., 2019) and improved efficiency as well as effectiveness (Rukanova et al., 2020). In 
addition to the voluntary information sharing with Customs, the current research also shows that 
combining data pipeline capability with Coordinated Border Management (CBM) can bring more 
benefits for stakeholders. As shown in the FloraHolland initiative, the collaboration of Customs 
and plant protection organisations was fostered by parallel procedures based on the data pipeline 
(Rukanova et al., 2017). This indicates the government may play a bigger role in voluntary information 
sharing in the context of a data pipeline especially in the case of multiple border agencies. If the 
government leads a data pipeline, will the objectives, the participants and the benefits for the 
stakeholders differ from these business-driven initiatives? In this study, we will further discuss the role 
of government and explore the potential public value that could be created with more parties involved 
besides business and Customs.

3. Research methods
Case study methodology was employed to conduct this exploratory research. This methodology is 
appropriate when the research goals are to understand ‘whys’ or ‘hows’ (Yin, 2003). Accordingly, the 
present methodology was designed to understand how and why Customs-business collaboration should 
be implemented because the importance of such collaboration is most recognised in the literature, but 
the studies on voluntary information sharing with Customs are limited. The present study focused on 
the GQTS case from Chinese Customs.

Data were collected from interviews, documents and reports. There were a total of 12 interviewees 
in the study. The interviewees belong to two major groups, customs officers and participants from 
the private sector. Among the interviewees from China Customs, some customs experts were from 
the former China Inspection and Quarantine Bureau (CIQ), who had a background in commodity 
quality inspection. The interviewees from the private sector included importers, a logistics service 
provider in a bonded warehouse, a trader and the IT provider of GQTS. In this study, data were 
collected from interviews with customs officers and from documents provided by two regional 
customs offices, Fuzhou and Guangzhou, where the GQTS was launched. These interviews provided 
detailed information regarding the background of GQTS, the motivation of Customs, the key business 
players in the supply chain and the perceived benefits for each party. Second, data were collected from 
interviews with the companies who participated in the project. These interviewees explained why and 
how businesses would join these initiatives, which confirmed what the benefits for the business were. 
Third, a field investigation was conducted in Pingtan Port, a subordinated customs office of Fuzhou, 
where many cross-border e-commerce companies participating in GQTS are located. This field 
investigation allowed researchers to witness the whole customs control process of GQTS.

For data analysis, we focused on what data were voluntarily shared, how they were shared and 
what were the benefits for the stakeholders. First, we analysed the scope of data voluntarily shared 
and identified what data were beyond the mandated declaration. Second, we investigated the 
business-government interface and the process of voluntary sharing. Finally, we analysed whether 
each party had realised the expected benefits after engaging in voluntary data sharing, including the 
improvement of business in terms of sales growth and customs clearance time, as well as the value for 
Customs and customers.
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4. Case background
The flow of consignments through cross-border e-commerce channels has rapidly grown in the past 
few years. These consignments are small parcels that together carry various goods from various 
sources and consignees, and their shipment represents a considerable challenge for border control 
agencies. Specifically, Customs requires decisive measures to cope with fiscal, safety and security risks 
that are entailed by goods of, for example, an illicit, restricted, counterfeit or pirated nature. It is crucial 
for Customs to access timely and accurate information, ideally from the source company.

The GQTS is an IT platform that makes it possible to integrate information from upstream factories, 
traders, e-commerce platforms, border control agencies and downstream domestic consumers along 
the cross-border e-commerce supply chain.2 It was primarily initiated by the China Inspection and 
Quarantine Bureau (former CIQ) in 2015 in the Nansha area of the Port of Guangzhou,3 with the aims 
of (1) ensuring the quality of imported products and (2) combating piracy and counterfeiting through 
cross-border e-commerce channels. This platform resulted in a significant increase in trade volume in 
the Nansha area. In 2015, it was awarded ‘Best Practical Case of a Free Trade Zone in the Country’ 
by China’s Ministry of Commerce. In 2017, the initiative expanded its scope to the parallel import 
of vehicles4 and to export purchases in the market5 because these two types of trade share common 
features with business-to-consumer (B2C) e-commerce, such as the small trade volume per order and 
the presence of multiple sources. These features make it difficult for authorities to identify a product’s 
source and verify the product’s quality.

In 2018, the jurisdiction of China Customs was expanded to cover entry-exit inspection and quarantine, 
enabling Customs to make full use of the data in this platform to prevent a wider range of risks. At 
present, the GQTS is being piloted in many ports under the authority of China Customs − such as 
the Fuzhou regional customs office.6 The GQTS went online in Fuzhou through the China (Fujian) 
International Trade single-window platform in March 2019 and has been in operation since September 
2019. By 2019, 413 companies had access to the system and 1,800,000 commodities had been traced 
in the Fuzhou region.7 China’s leading cross-border e-commerce B2C platforms, such as Tmall,8 have 
since joined the system.

At present, Customs uses GQTS to reduce the following risks: (1) infringement of intellectual property 
rights, which arises from the import and sale of counterfeit goods (especially luxury goods) without 
the permission of the brand owner; (2) quality, which arises from the unwanted entry of unsafe or 
substandard products (because China Customs is also responsible for inspection and quarantine, 
Customs must ensure that imported goods conform to national regulations governing health, safety, and 
environmental protection); (3) logistics, which arises from fabricated import logistics data − such as 
those pertaining to the place of origin − or from the mislabelling of domestic goods as imported goods; 
and (4) fiscal, which arises from understatement of the real price for tax and duty evasion.

GQTS integrates the data from upstream manufacturers and third-party quality-inspection institutions 
abroad as well as from traders, e-commerce platforms, domestic logistics providers, border control 
agencies and consumers. The trader is the one who purchases the goods from multiple sources and 
exports them to China. For commodity inspection, the importer must submit the inspection certificate, 
which states that the goods have met the national standards of the importing country. Typically, 
third-party quality-inspection institutions, which can be domestic or overseas, issue these inspection 
certificates. The GQTS connects to the corresponding major domestic third-party inspection agency 
and to some of the third-party inspection agencies abroad who have dual accreditation by the host 
country and the China National Accreditation Service for Conformity Assessment (CNAS).
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GQTS is a typical data pipeline, intending to ensure supply chain visibility for all parties, including 
the final consumer. The inclusion of the final consumer highlights a special feature of this case, since 
most of the data pipeline pilots reported in literature focus primarily on providing extra control data for 
border inspection agencies. In this case, citizens also receive direct benefits from this data in the data 
pipeline. The system acquires the original information relating to commodity quality from multiple 
sources − including the manufacturer, trader (distributor), third-party inspection agency, e-commerce 
platform, logistics provider, border control agencies and the final consumer. All information is shared 
through the GQTS with all related parties. The GQTS itself does not judge whether the products 
satisfy the requisite standards but rather ensures supply chain visibility and traceability to guard 
against counterfeits or substandard products. Specifically, when an offending product is identified, the 
information in the GQTS can be used to easily identify the parties related to the product. Its traceability 
can be divided into three levels by the stage the supply chain data source is at:

1. Tracing to the factory. When an upstream factory or brand owner agrees to connect its enterprise 
resource planning (ERP) system to the GQTS, this connection allows downstream actors to trace 
the source of production.

2. Tracing to the overseas trader (distributor). If the trader agrees to connect its system to the GQTS, 
this connection initiates the process of distribution. Therefore, information can be traced to the 
trader through the GQTS.

3. Tracing to the port. This refers to trade that can be traced at the port level after export or import in 
China. The information includes the declaration, clearance and local logistics.

Therefore, in the three levels above, details of the content of the traceable information degrades at 
each level. The data chain of tracing to the factory is the longest and provides complete information, 
in contrast to the other two. The GQTS can provide different levels of traceability for a given set of 
participants from various stages in the supply chain. Such a multilevel design provides flexibility 
for the private sector to join the platform and makes it possible to start small from the port-level 
information sharing and gradually expand to the upstream supply chain. GQTS architecture is 
illustrated in Figure 1.
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Figure 1: GQTS architecture

 
Notably, the GQTS extends the data pipeline to the end of the supply chain (that is, the customer) 
through QR code functionality. Specifically, each product has a unique QR code that can be used 
to access the information in the data pipeline. After the products enter free circulation, the final 
customer can access information on the product pertaining to, for example, origin, quality, logistics 
and clearance through scanning the QR code label on the product with the GQTS app. Every item has 
its unique QR code. For example, the Japanese-made diapers of Kao Corporation are very popular in 
China and there are counterfeited products. Thus, Kao Corporation joined the GQTS in Nansha at the 
factory level. When their diapers are imported into Nansha Port, customers can scan the QR code of 
the product or the parcel with their smartphones to access product information. All the information is 
provided by the different parties in the supply chain and integrated into the GQTS.9 Another example is 
Red Seal brown sugar, which originated in New Zealand and was imported from Sydney in Australia to 
Nansha Port in China. The traceable information pertains to the dates and ports of departure and arrival 
as well as the commodity quality inspection certificate notarised by GIQCI10 in Australia, an agency 
that is also recognised by the Port of Nansha.11 As a government-driven project, customs authorities 
and local governments in China made the initial investment in GQTS and maintained it. All actors in 
the supply chain, including consumers, contribute to information sharing and use the platform free of 
charge. Business users only bear the cost of connecting their in-house IT systems to the GQTS.

5. How is voluntary information sharing with Customs achieved

5.1 What to share

In China, the mandated declaration submitted to Customs in the case of cross-border e-commerce trade 
includes order data (from transactions on the e-commerce platform), payment data (from consumer 
payment records) and logistics data (from domestic delivery to consumers), in addition to declarations 
and the requisite certificates. Typically, traders abroad gather quality-related information from the 
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manufacturer or the inspection institutions and provide it to the border control agencies. However, 
such information is second-hand and may be insufficiently reliable for control purposes. With the 
information voluntarily shared by all parties to the GQTS, especially from factories and institutions 
overseas, Customs can integrate the fragmented pieces of information in the supply chain to obtain 
more detailed and original information that goes beyond the scope of the declaration, which is typically 
submitted by an intermediate trader in the supply chain. The manufacturer or brand owner voluntarily 
shares production information, and third-party quality-inspection institutions voluntarily share their 
inspection information. The voluntarily shared information comes directly from upstream parties and is 
thus more detailed, complete and accurate. A customs officer from the project group with a background 
in commodity inspection stated the following:

If the data were not within the scope of the declaration, we used to have no access to them. With 
the GQTS, data that are scattered across various stages in the supply chain can be collected…
Take factory-level traceability as an example. Actors from the whole supply chain − including the 
manufacturer, trader, warehouse and overseas inspection agencies − will upload product-related 
data; the content of such data depends on the actor’s function in the supply chain. For example, 
manufacturers upload data on the production date, production line arrangement, raw materials, as 
well as the date of packaging and delivery, and inspection agencies upload data on the date and 
results of the inspection.

To ensure the quality of the information imported into the system, the border control agencies will 
sample and inspect product quality randomly to confirm the information in the GQTS. If the product 
quality does not conform to the information provided in the GQTS, the businesses concerned will be 
penalised accordingly. The third-party inspection institution may be disqualified if it has committed 
fraud.9 In addition to being used for border control by Customs, the voluntarily shared information on 
the product is also accessible to other actors in the supply chain for them to manage the supply chain 
and ensure compliance.

5.2 How to share

As exemplified in factory-level traceability, the data transfer process in the GQTS is illustrated in 
Figure 2. Before the goods arrive at port, the relevant parties push the information to the GQTS. 
Specifically, the manufacturer pushes production information, the trader and logistics providers push 
logistics information and third-party quality-inspection institutions push inspection information. 
With such information sent in advance, China Customs performs cross-validation and a preliminary 
risk assessment in advance. When the products arrive at the port, customs conduct risk profiling. If 
physical inspection is necessary, the Customs officer can scan a QR code to access information about 
the product in the GQTS, thus speeding up inspection and release. The clearance notice will then be 
displayed in the GQTS. After the products are released and enter free circulation, customers and local 
authorities can use the GQTS apps or WeChat applet12 to scan the QR code on the product to access 
tracking information. Should the product be of substandard quality, the customer can lodge a complaint 
or make an inquiry on the GQTS app or WeChat applets. All customer feedback is sent to government 
authorities and to supply chain partners. Therefore, the flow of information takes the form of a closed-
loop information chain, with two-way information flow from the source to the customers and from 
the customers to the source. Hence the customer knows that their feedback information will have a 
negative impact on fraudulent parties, and this will provide an extra incentive for the companies to 
act compliantly.
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Figure 2: Information shared on the GQTS

 

Regarding the interface between business and government, the GQTS is integrated with the in-house 
ERP systems of users through application program interfaces (API) that are designed for ease of setup 
and use. A customs officer from the project group with a background in commodities inspection stated 
the following:

They connect [to the GQTS] through APIs. It is more convenient. They don’t need to fill [the data] 
in manually. We have prepared several standard interfaces because the IT systems of each company 
may vary. They may make some slight technical changes to their system…Because many of them 
have ready-made data and those large enterprises have strong technical teams, it is very convenient 
for them to connect with us.

The general manager of Sizhou (a food trading company) recognised this open characteristic, and 
stated9 “this system is very open. All qualified notarial, as well as inspection and testing institutions, 
can connect [to the GQTS] regardless of which country these institutions are located in.”

A general manager of a logistics service provider in a bonded warehouse also confirmed that API 
connection was “affordable and not very complicated.”

6. Benefits for all stakeholders
Voluntary information sharing by businesses with Customs in the GQTS reduces information 
asymmetry and increases supply chain visibility. This benefits government, businesses and consumers 
yielding a win-win situation that creates public and private value. All participants can benefit from 
voluntary information sharing, as illustrated in Figure 3.
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Figure 3: Benefits for all stakeholders from GQTS

 

6.1 Benefits for business

6.1.1 Reducing counterfeits and promoting sales

After goods are released, the quality information, which the business voluntarily shares with Customs, 
as well as the declaration and clearance information, are all available to the final customers by the 
GQTS. Therefore, the business can prove their products are genuine, gain the trust of customers 
and promote sales. All the supply chain parties, directly or indirectly, will benefit from this. For the 
manufacturer and brand owner, they are burdened by the heavy cost of combating counterfeiting and 
copyright infringement, so they are willing to use the GQTS to reduce such costs. A customs officer 
from the project group stated that “a famous brand told us that they spend several hundred million 
renminbi13 annually on combating counterfeiting. Joining this [the GQTS] is akin to us being able to 
furnish a certificate of identification: customers can easily distinguish between genuine and counterfeit 
goods.”

In weeding out counterfeits, e-commerce platforms ensure that only genuine goods are sold, which 
increases consumer trust. A representative of Funsens, a cross-border e-commerce platform, said 
that the GQTS has not only protected consumer interests but also helped cross-border e-commerce 
enterprises gain consumer trust. As the logistics manager of an e-commerce platform stated,14 “this 
system builds a channel of trust between e-commerce enterprises and customers. From a consumer’s 
perspective, this system better assures them of the product’s safety and quality.”
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This is also confirmed by a manager of an alcoholic beverage importer. He said, “the most important 
benefit is that we can transfer the quality information to consumers…In the future, the sales volume of 
trustworthy companies is sure to rise.”

Logistics service providers play an important role in the GQTS and they indirectly benefit from sales 
increases. Their systems in the bonded warehouse are connected to the GQTS and upload information 
such as storage information and customs release time. They are also in charge of printing and pasting 
the QR tags on express packages of the products ordered. The increase in sales of e-commerce 
platforms will also promote the logistics business, so they are willing to share information and provide 
such extra services for their client.

6.1.2 Reducing cross-border delays

The participants of GQTS noted the benefits of fewer delays when their goods cross the border after 
voluntarily sharing more information with Customs due to the improved supply chain visibility. 
Customs can access the quality-inspection reports of overseas inspection agencies, which simplifies 
business procedures and reduces the need to wait for quality-inspection results upon the arrival 
of goods. The information shared voluntarily on the GQTS − pertaining to the product name, 
manufacturer, country of origin and the quality-inspection certificate issued by third-party inspection 
institutions − prior to the arrival of goods helps Customs at the port of entry to conduct a risk 
assessment in advance. This greatly reduces customs clearance time when the goods arrive in the port. 
According to a customs manager of an alcoholic beverage importer, the customs clearance time was 
significantly reduced after joining the GQTS, “the customs release time used to be 2–3 days. Most of 
the time, it was two days. Now, the products will be released on the day of arrival except for when the 
cargo is randomly sampled for inspection.”

Since logistics parties can operate more efficiently with the GQTS, their clients, such as e-commerce 
platforms, can reduce their inventory costs due to fewer inspections and faster customs clearance.

6.1.3 Improving supply chain management

Information sharing is essential to achieve supply chain coordination and reduce the bullwhip effect, 
in which the fluctuations of orders increase as one moves upstream in the supply chain. For the GQTS, 
in return for voluntarily sharing the commercial data, businesses gain access to more supply chain data 
on the respective platforms; these data come from customs authorities and other businesses, allowing 
the supply chain to be better coordinated and optimised. Firstly, the traceability of the GQTS can 
help manufacturers and the brand owner improve their quality control using the information on the 
production line and production batch. For example, a representative of Lesso Group stated that their 
supply chain includes overseas factories and distributors. Before joining the platforms, quality control 
of delivered products was difficult for the headquarters of Lesso Group. With direct global traceability 
from the platforms, they can now trace a product’s origin down to the exact factory and even machine, 
and they can also identify the materials used for every product sold in the overseas market. Another 
example is Johnson & Johnson (China). Their e-commerce director stated that the GQTS has helped 
the company solve its reputation problem among Chinese consumers:15

We want to have regular products enter China. Johnson & Johnson has many factories around the 
world, so the products in China are sourced from all over the world. With this system, we can trace 
the origin of imported shipments to ensure that products are highly compliant.

Secondly, manufacturers can use the recall module in the GQTS to contact the end users of a product to 
be recalled. Manufacturers used to find it difficult to notify customers of a recall of some specific batch 
of products from the global market. The recall notification module in the GQTS was thus designed to 
remedy this by sending a recall message to the customer that bought the product. Thirdly, the statistics 
of scanning events can be reused by the business for commercial purposes. After the products enter 



Volume 15, Number 2 141

World Customs Journal 

free circulation, the QR code scan events will be recorded by the GQTS if customers scan the code on 
the products. If the e-commerce platforms can access the aggregated data of scanning events in certain 
regions, they can perform market analysis and plan sales promotion according to the customer regional 
distribution data indicated by the scanning events. In sum, the GQTS provides end-to-end traceability 
across the supply chain with the information channel extending to the final customer. All private-
sector entities − including upstream manufacturers, traders or downstream cross-border e-commerce 
platforms − can use the platform’s data to improve their supply chain decision-making, such as that 
pertaining to quality control, supplier selection or consumer analysis.

6.2 Benefits for the government
The GQTS was driven by border control agencies in China, including Customs and the former CIQ. 
As a government authority, Customs has aligned goals with business on promoting the growth of trade 
volume, facilitating trade and ensuring product quality. In addition, voluntary information sharing 
through the GQTS helps Customs to enhance their data quality and reduce their risk.

6.2.1 Enhancing data quality

With integrated information, the GQTS remedies the problem of information fragmentation in the case 
of goods that are imported in small quantities − such as those from cross-border e-commerce. These 
pieces of information constitute proof of the product’s authenticity; thus, Customs can better ensure the 
quality of these goods. The GQTS − in establishing a global data pipeline for cross-border e-commerce 
throughout the entire supply chain − has successfully integrated data on production, logistics and 
consumer feedback as well as from quality-inspection reports. Furthermore, customer feedback 
provides the best verification of a product’s quality. The detailed information comes from a wide range 
of sources along the entire global supply chain. The GQTS has expanded the scope and depth of data at 
Customs’ disposal.

It is important to point out that significant improvement of customs data quality relies on the broad 
coverage of the tracing system for companies and commodities. Although more and more companies 
have joined the GQTS, currently the proportion of participants in total is still relatively small due 
to voluntary sharing rather than compulsory engagement. In addition, more domestic and foreign 
notarisation institutions and testing institutions still need to be included in the system. The more data 
providers that join the system, the more significant the improvement of customs data quality, and thus 
more trade facilitation can be provided to trade.

6.2.2 Reducing the risk

With more information voluntarily shared, Customs makes risk assessment more accurate and reduce 
the risks of counterfeiting. The QR code-accessible information provided by manufacturers and 
brand owners indicates a product’s quality, which allows non-compliant actors to be expelled from 
the market, thereby reducing counterfeiting risks. Businesses that voluntarily share their data exhibit 
a willingness and capacity for compliance, which allows Customs to categorise these businesses 
as being low risk. These businesses should also have access to incentives and simplified customs 
clearance procedures, which would allow Customs to concentrate its compliance resources on high-risk 
entities. Voluntary information sharing is decisive in helping Customs not only reduce but also detect 
counterfeiting risks. Using the original information in the traceability system, Customs can optimise 
the establishment of risk indicators and generate rules for risk profiling. Besides counterfeiting risks, 
Customs can also identify the risk of understating the price by cross-validating a declaration against 
data in the GQTS, which reflects the product’s real transaction price. Also, Customs greatly benefits 
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from receiving risk-relevant data in advance, so they can also do the risk assessment before the 
goods arrive in the destination port, Guangzhou. Hence for these goods, customs clearance times in 
Guangzhou can be significantly reduced, and Customs can offer more trade facilitation to trade.

6.3 Benefits for customers

The GQTS provides a public service to customers. Customers can access detailed information on a 
product − such as those pertaining to its manufacture, quality-inspection results and import history 
− by scanning the product’s QR code through mobile apps or a WeChat applet. In recent years, it 
is popular for the retailer to provide a traceability function to the customers. Many companies also 
provide QR code functionality and tracking information to customers. However, the information comes 
from company databases, and there is a risk that companies tamper with such data deliberately. In 
contrast, the GQTS data are validated by Customs and are thus perceived by consumers to be more 
authentic and reliable. This was confirmed by the manager of an alcoholic beverage importer, who 
stated “the most important benefit is that we can transfer the quality information to consumers, and it is 
accurate and reliable since it is from customs.”

Moreover, by lodging a complaint via the GQTS apps or WeChat applet, customers can seek redress 
from government agencies against being sold a defective product. In the case of products recalled 
by the manufacturer, customers receive timely recall announcements, allowing them to cease using a 
defective, and potentially dangerous, product.

7. Discussion

7.1 Creating supply chain visibility with data pipelines

The GQTS is a government-driven initiative aimed at encouraging businesses to voluntarily share 
additional information with Customs. However, information flow is not limited to one-way transfers 
from B2G. Instead, B2B, G2B, customer-to-business (C2B), and customer-to-government (C2G) 
information-sharing play indispensable roles in these initiatives. In this case study, the government 
provided the platform and enabled information exchange among private-sector entities. In doing 
so, the government achieved its objective of improving risk management by integrating fragmented 
pieces of information provided by various public-sector entities. In return, these private-sector entities 
enjoyed the benefits of increased sales, fewer cross-border delays and other supply chain optimisation 
opportunities. Thus, supply chain visibility served the interests of both the public and private sectors.

As a data pipeline, the GQTS has made visible end-to-end quality-related information pertaining 
to the global supply chain and highlights the two-way flow of information. In previous studies, the 
data pipeline has (1) a scope extending from the seller in the country of origin to the buyer in the 
destination country and (2) the objective of ‘getting data from the source’ (Hesketh, 2010), both of 
which imply that information flows from the upstream to downstream of the supply chain. However, 
the data pipeline in the GQTS is featured by information flow in two directions. Consumer feedback 
on poor quality products sent to the government (C2G) and businesses (C2B) plays an indispensable 
role in a closed-loop information chain and thus contributes to public value. Consumer feedback is 
visible to the supply chain partners as well as to Customs. The transparency of feedback puts pressure 
on the business to take measures to prevent poor quality goods in the future. This makes it then more 
attractive for consumers to add feedback information because they know Customs is aware of faulty 
products.
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Traditionally, the relationship that businesses have had with Customs has revolved around compliance, 
avoiding penalties, and reducing the risk of supply chain disruptions, and business-Customs 
cooperation has centred on supply chain security and trade facilitation. If Customs has already done its 
utmost to facilitate trade, further improvements must therefore come from businesses. In the voluntary 
information sharing initiatives, the sharing of more data with Customs does not simply entail more 
simplified customs procedures for the participant, and legal requirements limit how far Customs can 
simplify their procedures. Therefore, as shown in this case study, with the information shared by the 
supply chain members, Customs has encouraged business participation through underscoring the 
commercial incentives afforded by improved supply chain visibility − a measure that goes beyond 
the streamlining of customs clearance, such as the reduction of inspection rates or giving priority to 
inspection.

7.2 Piggybacking and data reuse

The concept of piggybacking initially referred to Customs piggybacking on the existing IT 
infrastructure of businesses, doing so to reuse business data for policing compliance. Such 
piggybacking allows Customs to get access to better quality data from the source (Tan et al., 2011). 
As indicated in the case study, like the piggybacking and reuse of commercial data by the government 
for regulatory purposes in business-driven projects, businesses can also piggyback on government 
platforms to reuse data for commercial use. In the case of the GQTS, Customs uses the data for quality 
control, risk management and customs clearance of imported products. Businesses also reuse such 
data to conduct their own customer analytics and quality control, and consumers use such data to 
protect their interests. The declarations, which are submitted by the business to the government (B2G), 
are now shared with customers (G2C) for the products they bought, and reused as proof of product 
quality. Such reuse of data resulted in the formation of data collaboration partnerships among business, 
government and customers in the GQTS.

7.3 The role of government in voluntary information sharing

The GQTS in this case study is driven by the government and has yielded good results. This finding 
contrasts with those in the literature stating that data pipelines must be business-driven because of 
limitations in funding and in IT expertise and the government’s inability to reach beyond jurisdictional 
limits (Klievink et al., 2012). Our analysis showed that the data pipeline can be government driven. 
Information sharing could be achieved on a voluntary basis instead of a mandated manner. If the 
government provides the incentive for the actors involved, there is no need for the jurisdiction outside 
the hosting country.

One advantage of a government-driven platform is to benefit a wider range of private sectors. In the 
FloraHolland initiative, the government was actively involved in working with the business to identify 
win-win scenarios. However, the business participants, who were also the main beneficiaries, were 
limited to a specific supply chain in this business-driven project. As a government-driven initiative, 
the GQTS was an open platform to meet the common needs of multiple stakeholders. According 
to interviews, some companies intended to provide traceability to consumers themselves, but the 
threshold for building a cross-border information communication platform was relatively high, 
especially for small cross-border e-commerce platforms. The GQTS met the common needs of these 
companies.

Another advantage of a government-driven platform is to engender trust. The GQTS transfers 
the information voluntarily shared and declared by business to customers. Its information flows 
from business-to-government-to-customers (B2G2C). In the view of customers, the data from the 
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government is more reliable than from business. Therefore, in the GQTS case, the government played 
a dominant role in coordinating stakeholders and ensuring the reliability of data in G2B and G2C 
data sharing.

7.4 Coordinated Border Management in the data pipeline

The case study also illustrated the critical role of the Coordinated Border Management (CBM) 
approach in the data pipeline. The GQTS was initiated by departments of the former CIQ and was 
further developed after the integration of the former CIQ duties and work force into China Customs in 
2018. The GQTS facilitates intra-agency cooperation, which became the priority for China Customs 
after inspection, and the quarantine bureau was absorbed into China Customs.

The concept of a data pipeline was proposed for the customs field and was highlighted in the WCO’s 
integrated supply chain management (ISCM) guidelines (WCO, 2018). In addition to customs 
authorities, other border control agencies have also called for seamless information exchange along 
the supply chain. The combination of data pipeline capabilities with the CBM approach was also 
exemplified in the FloraHolland case (Rukanova et al., 2017). In that case, the agencies cooperating 
with customs were the plant protection organisations. In the GQTS, intra-agency cooperation is 
involved in the commodity quality inspection department. Generally, the risk management of 
commodity quality inspection is obliged to extend to the upstream factories, which is consistent with 
the idea of obtaining data from the source in the concept of the data pipeline in the customs domain. 
Therefore, this example illustrates the value of building a data pipeline through cooperation between 
Customs and those agencies.

8. Conclusion
This study explored a type of business-government data partnership where businesses voluntarily share 
information with Customs using a new IT platform provided by the government. The main research 
question of this paper is how voluntary information sharing with Customs is achieved and what the 
benefits are for all stakeholders. This paper conducted a case study on the GQTS, a pilot project that 
has been recently adopted by several regional customs authorities in China. The first part of the main 
research question was answered by answering the sub-questions of what to share and how to share. 
We found that the data sources were expanded to include more parties upstream and downstream in 
the supply chain, and the shared data were more granular than those in the mandated declaration. The 
three-level traceability made the platform more flexible and scalable for the private sectors to join in. 
To answer the second part of the main research question, the benefits for all the stakeholders were 
explored. With these voluntary information sharing initiatives, customs enhanced data quality and 
improved risk management. Businesses gain consumer trust regarding the quality of their products, 
which increases sales. Furthermore, businesses benefit from the reduction of the flow of counterfeit 
goods masquerading as theirs, reduced cross-border clearance time and more optimal supply chain 
operations. In particular, the GQTS exemplified the extension of the current data pipeline to the final 
consumer to ensure data integrity throughout the supply chain. This active role of the final consumer 
is a novel feature that has not yet been described in the previous data pipeline literature. It provides 
an extra control function to companies in the data pipeline, in addition to the customs and third-party 
inspection controls. Thus, one could argue that in the GQTS the final consumer enhances the customs 
control function in the data pipeline. At the same time, this consumer feedback also supports the seller 
of goods, because it provides valuable marketing information which enables the seller to develop 
more attractive sales offerings, and hence increase its sales volumes to the consumers. Therefore, data 
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interaction in data pipelines should not be limited to its B2G and G2G. B2B, G2B, C2B and C2G 
information sharing also contributed to improving supply chain visibility, thereby generating 
public value.

As noted in the literature review, to solve the problem of poor data quality in the global supply chain, 
Hesketh (2010) proposed the concept of a data pipeline. Klievink et al. (2012) investigated this 
concept with respect to its potential benefits for businesses and government, noting that a data pipeline 
must be business-driven; however, that study found it challenging to identify the economic drivers 
for businesses. By contrast, in this study, the government led the data pipeline project. Customs can 
still obtain data from overseas sources that are outside its jurisdiction through voluntary information 
sharing mechanisms. This analysis indicated that with the right incentives, upstream companies abroad 
can be motivated to share their commercial data. Furthermore, the data pipeline concept implemented 
in the quality control of cross-border e-commerce in the GQTS enriches research on aligning data 
pipelines with CBM innovation.

Because research on data pipeline innovations has been centred on western countries, this study’s 
investigation of a data pipeline in the Chinese context provides a fresh perspective into voluntary 
B2G information sharing. Now the system has been extended from one port to several ports in China. 
However, the initiatives are still regional pilots rather than general nationwide practices, which leads 
to the limited generalisation of this case study. How these initiatives perform over the long term and 
whether they can be implemented at a national level require further research. Furthermore, the benefits 
of voluntary information sharing enjoyed by businesses depend on local customs policies, which vary 
between countries. Such variability also affects how a program is designed and what the economic 
drivers are. Thus, follow-up research is needed to study the projects of different types of platforms 
(driven by business or government) in different countries to obtain a more overall understanding of the 
incentives for stakeholders.
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Notes
1 It is stated that “the customs shall limit the data required in the goods declaration to only such particulars as are deemed 

necessary for the assessment and collection of duties and taxes, the compilation of statistics, and the application of customs 
laws” (General Annex Standard 3.12, Revised Kyoto Convention).

2 Guangzhou Nansha New Area Innovation Work Bureau, China (Guangdong) pilot free trade zone. Introduction of 
global traceability center, November 11, 2019, accessed June 6, 2020. http://ftz.gzns.gov.cn/zwgk/tzgg/201911/
W020191111534983840175.docx (in Chinese).

3 Guangzhou Daily. The first cross-border e-commerce commodity quality tracing platform in China for the pilot free trade 
zone was officially launched in Nansha, June 3, 2015, accessed June 6, 2020. http://ftz.gzns.gov.cn/zwgk/qydt/content/
post_3859192.html (in Chinese).

4 The parallel import of vehicles refers to vehicles imported by traders from overseas markets for sale without authorisation of 
the brand’s manufacturer.

5 Market purchase trade pertains to how the trader purchases commodities in the approved market agglomeration area and 
handles export clearance formalities at the place of purchase. This trade mode is created for ‘multi-variety, multi-batch and 
small batch’ foreign trade transactions in the professional market. The maximum value of goods is US$150,000 within one 
customs declaration.

6 General Administration of China Customs. Fuzhou Customs global quality traceability system has been running for half 
a year; 207,000 commodities have been traced, October 18, 2019, accessed June 6, 2020. http://www.customs.gov.cn//
customs/xwfb34/302425/2647110/index.html (in Chinese).

7 Statistics provided by Fuzhou Customs, China.
8 Tmall is a subsidiary of Alibaba Group.
9 China Business. Scanning a code to check the source of Kao’s diapers in the Guangdong Nansha free trade zone, October 

25, 2016, accessed June 6, 2020. https://www.yicai.com/news/5142574.html (in Chinese).
10 GIQCI is an independent and nongovernmental third-party notary institution recognised by the ILAC-MRA/CNAS 

(International Laboratory Accreditation Cooperation-Mutual Recognition Arrangement/China National Accreditation Board 
for Laboratories).

11 The Port of Nansha extends commodity quality traceability to overseas. November 23, 2015, accessed June 14, 2020. http://
ftz.gzns.gov.cn/zwgk/qydt/content/post_3858832.html (in Chinese).

12 WeChat applets, or typically called WeChat Mini Programs, are a kind of app that can be used on WeChat without needing 
to be downloaded or installed.

13 Nearly a million US dollars.
14 Wang, Pingtan Times, Global Quality Traceability System helps Pingtan build an internationally renowned shopping island 

without counterfeit goods, October 14, 2019, accessed June 6, 2020, http://www.china-fjftz.gov.cn/article/index/aid/13145.
html (in Chinese).

15 Scanning a code allows for tracking the global quality of commodities; relevant systems will be promoted in the 
Guangdong Inspection and Quarantine Bureau within the year, October 24, 2016, accessed June 6, 2020. https://www.sohu.
com/a/117050626_119689 (in Chinese).

http://www.china-fjftz.gov.cn/article/index/aid/13145.html
http://www.china-fjftz.gov.cn/article/index/aid/13145.html
https://www.sohu.com/a/117050626_119689
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