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Abstract 

 

This paper examines the role of digital trade policy in promoting sustainable 

development. It starts from the conceptual framework of digital trade, as well as the 

interplay between digital transformation and the roles of trade and investment as means 

to achieving the Sustainable Development Goals (SDGs). This is supported by 

examination of the growth in digital trade, with special attention to Developing Countries 

(DCs) and Least Developed Countries (LDCs), and broad inferences regarding the 

implications for more inclusive and sustainable development. Drawing from the analysis 

on the pathways linking digital trade and SDGs, the paper identifies policy measures that 

could help unleash the benefits of digital trade across different sectors with respect to 

sustainable development. These include digital trade facilitation measures that may be 

taken to reduce the environmental impact of trade procedures and to enhance digital 

trade opportunities for women and Micro, Small and Medium Enterprises (MSMEs).  

Keywords: Sustainable development, SDGs, digital trade, trade policies, trade 

facilitation 

JEL Codes: F10, F13, Q01  
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 Framework Introduction 

Digital trade has become a dynamic driver in the global economy as evidenced in its 

growth and the role it plays in supporting trade resilience during the recent COVID-19 

pandemic. Measuring digital trade remains a daunting task for any international 

organisations as well as national statistics agencies. However, available data can be 

used as a proxy to indicate the size, or a portion thereof, of digital trade and the larger 

digital economy. In terms of e-commerce merchandise volume (the digitally ordered 

trade portion of digital trade), UNCTAD estimates that global e-commerce sales 

amounted to $26.7 trillion globally in 2019, with B2B e-commerce representing 82% 

of all e-commerce (UNCTAD, 2021). The COVID-19 pandemic has undoubtedly 

altered shopping behaviour from offline to online (UNCTAD, 2021). While the data for 

e-commerce gross merchandize volume (GMV) for 2020 onward is not yet available, 

it is estimated that online retail sales as a share of total retail sales jumped by 3 

percentage points during the 2019-2020 period (UNCTAD, 2021).  

Trade in digitally-delivered services has also been increasing over the years, with a 

compound annual growth rate (CAGR) of around 7% (Figure 1). In 2021, exports in 

digitally-delivered services amounted to USD 3.8 trillion, accounting for approximately 

63% of global trade in services, according to UNCTADStat. Digitally deliverable 

services3 export experienced strong growth during the 2020-2021 period, 

demonstrating the resilience of digitally-deliverable trade during the Covid-19 

pandemic.  

Figure 1: Global exports of digitally-deliverable services, 2005-2021 

 

Source: Data from UNCTADStat 

 
3 According to UNCTAD (2022), digitally deliverable services (DDS), or services that can be delivered over 
information and communication technologies (ICT) networks, include ICT services themselves, sales and 
marketing services, insurance and financial services, professional services, back-office services, research and 
development (R&D), and education and training services, among others. 
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Digital trade is expected to bring abundant benefits to the socio-economic 

improvement. E-commerce provides consumers with access to online markets with a 

wide range of products and the ability to compare prices. On the supply side, e-

commerce provides firms with easier entry and market diversification, even to markets 

abroad. Digital trade is expected to reduce trade costs, through digitalisation and 

paperless trade process which can be especially beneficial for MSMEs and firms from 

developing countries (see section 3). 

While digital trade can bring about several benefits, there can be unintended 

consequences on the social and environment in a ‘no-action’ scenario (see section 5). 

This points to the need to have a proper policy framework, at both the domestic and 

regional level to ensure distributive outcomes of digital trade and the larger digital 

transformation.  

This paper explores the linkages between SDGs, and especially indicators of 

performance of SDGs through the contribution of digital trade. We employ proxies for 

measuring both digital trade (section 2) and SDGs (section 3). We then explore the 

linkages between digital trade and SDGs using statistical and econometric analysis 

(section 4). Potential undesired consequences which can arise from digital trade are 

also examined to give a balanced view on digital trade (section 5). With the link 

between digital trade and SDGs established, the paper then explores the policies, 

including provisions in FTAs (section 6) and recommendations (section 7) to promote 

just and equitable outcomes of digital trade for all.  
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 Digital Trade – A Theoretical Framework 

While the concepts of e-commerce and digital trade have been used widely in 

business as in trade policy, there is no single recognised definitions of the two terms. 

Understanding the composition of digital trade is important in identifying the policy 

framework governing digital trade. To look at the scope of regulation of e-commerce, 

we examine the different use of the terms in existing frameworks and literature.  

The UNCITRAL Model Law on Electronic Commerce (1996) does not provide a 

definition for the term ‘e-commerce’, leaving it to the broad interpretation of transaction 

based on “electronic data interchange (EDI)” – that is, computer-to-computer 

communication using pre-defined standards.4  

The OECD (2011) defines electronic commerce, or e-commerce, as “the sale or 

purchase of goods or services, conducted over computer networks by methods 

specifically designed for the purpose of receiving or placing orders”. This definition of 

e-commerce covers orders made in web pages, extranet or EDI, while excluding 

orders made by telephone calls, facsimiles, or manually typed e-mails (OECD, 2011).  

At the multilateral level, e-commerce has been introduced into the work programme of 

the World Trade Organisation (WTO) since 1998. This led to the announcement of a 

joint statement on future negotiations on electronic commerce in 2019, with the 

participation of 89 WTO members (as of February 2023) (WTO, 2023). The 

consolidated negotiating text as of September 2021) proposes that "[Digital trade/e-

commerce] means the production, distribution, marketing, sale or delivery of goods 

and services by electronic means”. This provides a broader definition compared to that 

of the OECD, as it covers all transactions whereby at least one stage of commerce is 

done using electronic means. For example, physical sale concluded following an 

online marketing campaign will also be counted as digital trade/e-commerce under the 

definition of the WTO E-commerce JSI. The JSI, however, has not been able to make 

a clear-cut division of digital trade and e-commerce under the current negotiating draft 

text, and the two terms are often, but not always, used interchangeably (Ismail, 2020). 

In an effort to build a general conceptual framework to measure digital trade, the 

OECD, WTO, and IMF (2020) define digital trade as “all trade that is digitally ordered 

and/or digitally delivered.” This definition arguably has a broader coverage than the 

OECD (2011) definition (which focuses only on the sale), but a narrower scope than 

the proposed definition of the WTO (2021) (which cover any phase from making to 

selling of products). The OECD further clarifies that digital trade “encompasses 

digitally enabled transactions of trade in goods and services that can either be digitally 

or physically delivered, and that involve consumers, firms, and governments” (OECD, 

n.d.). In this sense, digital trade comprises of digitally ordered trade and digitally 

delivered trade, whereby:  

 
4 Article 2 (b) of the Model Law defines “Electronic data interchange (EDI)” as the electronic transfer from computer 
to computer of information using an agreed standard to structure the information. See (UNCITRAL, 1999).  



 

4 
 

• Digitally ordered trade is 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. This is equivalent to the coverage of the 

OECD (2011) definition of e-commerce. 

• Digitally delivered trade covers international transactions that are delivered 

remotely in an electronic format, using computer networks specifically designed 

for the purpose. 

This definition, however, excludes the non-monetary transactions with regards to ‘data’ 

despite its undeniable role in the digital economy.5 The movement of data, especially 

across borders, has becoming crucial, especially with the increasing use of new 

technology such as cloud computing, internet of things (IoT), big data analytics, or 3D 

printing. The use of data – without a proper regulatory framework – can act as a 

double-edged sword: it can help address development challenges, but also raises 

various concerns related to data privacy and security, competition, taxation, etc. 

(UNCTAD, 2019). This paper however will only explore the role of digital trade as 

means to achieving the SDGs, while a more thorough inquiry into the impact of data 

flow on SDGs is suggested for future research.  

 

 The Nexus between Digital Trade Policy and Sustainable 

Development 

In exploring the linkage between digital trade and sustainable development, we first 

consider the connection between trade and digitalisation vis-à-vis sustainable 

development. The concept of sustainable development was first introduced by the 

Brundtland Commission (formerly, the World Commission on Environment and 

Development, or WCED) as “development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs”. In other 

words, sustainable development requires a balanced approach to achieve equitable 

distribution and access to resources, without locking anyone out of the opportunities. 

Today, it has morphed into a catch-all terms that cut across three interdependent and 

mutually reinforcing pillars of economic growth, social inclusion, and environmental 

protection.  

The Sustainable Development Goals (SDGs), adopted by the United Nations in 2015, 

comprise of 17 integrated objectives to serve as a "shared blueprint for peace and 

prosperity for people and the planet, now and into the future" (United Nations, n.d.). 

 
5 Data provides multiple functions in the digital trade flows: a mean of production, a medium for digital commercial 
transaction, an enabling factor for trade facilitation, and a ‘traded’ asset. ‘Traded’ is used to generally described 
the cross-border flow of data for commercial purposes, while the exchanged data does not necessarily generate 
payments. See (OECD, n.d.; Ciuriak & Ptashkina, 2018; Ciuriak & Ptashkina, 2020). 
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These 17 goals can be divided into three major pillar of sustainable development as 

below:  

Economic 

 

Social 

 

Environment 

 
 

The linkage between trade and digitalisation, considered separately, with sustainable 

development has been widely discussed. Trade is considered a means to achieve the 

SDGs if it is inclusive and sustainable, as recognised in the 2030 Agenda and several 

targets under SDG 17, Partnerships for the Goals (Box 1). Indirectly, trade also 

contributes to many SDGs in one way or another (Box 2). Equally, digitalisation also, 

through various pathways, contributes to the realisation of SDGs under all three pillars 

of economic, social, and environmental sustainability (Box 3). The WTO (2018) 

estimates that technological changes are expected to increase trade growth by 2% 

overall and up to 25% for services trade, with developing countries likely to gain an 

increasing share of global trade subject to their ability to catch up on the adoption of 

digital technologies. 

 

Box 1: Trade-related SDG targets 

 

Goal 17: Partnerships for the Goals  

Target 17.10: Promote a universal, rules-based, open, non-discriminatory and 

equitable multilateral trading system under the World Trade Organization (WTO) 

including through the conclusion of negotiations within its Doha Development 

Agenda;  

Target 17.11: Significantly increase the exports of developing countries, in particular 

with a view to doubling the share of LDCs’ global exports by 2020;  

Target 17.12: Realise timely implementation of DFQF market access on a lasting 

basis for all LDCs consistent with WTO decisions, including by ensuring that 

preferential rules of origin applicable to imports from LDCs are transparent and 

simple, and contribute to facilitating market access 

 



 

6 
 

Source: Based on (Baker, 2021) 

Several empirical studies point to the positive connections between digitalisation and 

sustainable development. Relevant to trade and economic growth, literature 

commonly utilises internet connectivity as a proxy to examine the linkage between 

digitalisation and trade. Caselli and Coleman (2001) find that computer adoption is 

associated with higher levels of human capital and manufacturing trade openness. 

Czernich et al. (2011) estimate that a 10-percentage point increase in broadband 

penetration raises annual per capita growth by up to 1.5 percentage points. Using firm-

level export performance, Clarke (2008) finds that enterprises with internet 

connections in low and middle-income countries export more as part of their total 

sales. López González & and Ferencz (2018) also point to the correlation between 

internet use and higher market and product diversification as digital connectivity 

facilitate more sectors to find more customers in foreign markets. This will in turn 

contribute to the reducing the independence and vulnerability of the economy. 

Andrenelli & Lopez-Gonzalez (2019) further argue that digital technologies increase 

export propensities of firms, especially SMEs, in developing countries. Digitalisation 

also strengthened firms’ resilience to supply shocks during the COVID-19 pandemic. 

Using firm-level data in the Middle East and Central Asia region, Abidi et al (2022) find 

that digitally-enabled firms experience a lower decline of their sales in 2020 compared 

to digitally-constrained firms. 

 

Box 1: Evidence of trade’s contribution to SDGs 

Goal 2: Zero Hunger. Correct and prevent trade restrictions and distortions in global 

agricultural markets that deny poor countries from much-needed export revenue and 

allow for better food security; eliminate export prohibitions or restrictions on 

foodstuffs purchased for non-commercial humanitarian purposes. 

Goal 5: Gender Equality. Trade creates opportunities for the employment and 

economic development of women. 

Goal 8: Decent Work and Economic Growth. Aid for Trade (AfT) for LDCs via the 

Enhanced Integrated Framework (EIF) targeting improved regional infrastructure to 

improve connectivity for both the formal and informal sector.  

Goal 9: Industry, Innovation and Infrastructure. Cross-border connectivity and 

infrastructure, which allows for increased integration of SMEs into global markets 

and value chains. 

Goal 10: Reduced Inequalities. Special and differential treatment (SDT) for 

developing countries, as per WTO agreements.  

Goal 13: Climate Action. Trade measures in environmental goods and services 

Goal 14: Life Below Water. Disciplines to eliminate harmful fishery subsidies 

particularly in more developed countries. 
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Box 2: Evidence of digitalisation’s contribution to SDGs 

 

Goal 3: Good Health and Well-being. The provisions of digital health services to 

allow access to healthcare and medicines. 

Goal 4: Quality Education. The provision of online education services to allow 

access to education at affordable costs.  

Goal 5: Gender Equality. Digitalisation can be leveraged to promote the 

empowerment of women as entrepreneurs and traders, job creation and productive 

activities.  

Goal 8: Decent Work and Economic Growth. Digitalisation can support productive 

activities and decent job creation and can encourage the growth of MSMEs.  

Goal 9: Industry, Innovation and Infrastructure. Digitalisation can foster 

innovation and create new opportunities, for example smart cities, smart logistics 

systems, smart agriculture. 

Goal 13: Climate Action. Digitalisation can be leveraged to lower carbon footprints 

with regard to economic transactions, logistics and service delivery. 

Goal 17: Partnerships for the Goals. Digital trade can boost the exports of 

developing countries, allowing business to expand, reach more potential customers 

in domestic as well as foreign markets, in a more targeted way, and often at lower 

cost than through traditional channels. 

 

 

On the above-analysed basis of the connexion between trade and digitalisation with 

SDGs, we now consider the impacts of digital trade in contributing towards the three 

sustainable development pillars.  

E-commerce and digital trade can support production activities, job creation, 

entrepreneurship, and innovation (Target 8.3). This includes through the formalisation 

of micro, small and medium enterprises (MSMEs) in developing countries, as well as 

increasing access to ICT-enabled financial services such as online and mobile 

payments, especially for the unbanked and underbanked population (OECD & WTO, 

2017). The rise of e-commerce also provides employment opportunities across job 

categories, from website developers, sale admins, digital marketeers, couriers, etc., 

thus promoting employment and decent work for all (Target 8.5). E-commerce, with 

the power of allowing digitally ordered goods and services, will make trade more 

accessible, especially for MSMEs, to provide more goods and services and integrate 

better into the global value chains (Target 9.3). Generalising at the country level, digital 

trade offers opportunity to diversify export products and markets, especially for less 

developed countries (Target 8.2). 
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The contributions to economic development resulting from digital channels may also 

have impacts on certain social and environmental aspects, either directly or indirectly. 

The ability to support job creation and promotion of trade opportunities for all leads to 

other knock-on effects, especially in social areas. For example, digital trade can 

contribute to Goal 1 (No Poverty) through job opportunities and raising household 

income; however, participation in e-commerce requires costs to access (internet 

connectivity and communication devices) as well as digital skills,6 which are related to 

the possible digital divide as will be further discussed in section 5. Furthermore, digital 

trade can be leveraged to promote women's roles as employees, entrepreneurs, and 

traders, thus contributing to women’s economic empowerment (Target 5b). Online 

markets also provide information on food markets and food prices equally for 

businesses and consumers (Target 2.c). The bundling of services into “smart” 

products (such as smart watches or smart wears) allows users to better monitor health 

quality (Target 3.d). The technological advancement allowing the provision of 

telemedicine and telehealth services contributes to access to healthcare services and 

medicines (Target 3.8). Online education tools and platforms provide people living in 

remote areas access to training courses on several skills necessary for employment, 

decent jobs, and entrepreneurship (Target 4.4) (also see Box 3).  

 

Box 3: Digital trade promoting access to education, job creation, and health 

in developing economies 

According to the UNCTAD Digital Economy Report 2021, overall, developed 

economies have a larger share of their population undertaking activities such as 

internet banking, procuring information on goods and services and purchasing 

goods and services online etc. For professional development purposes, again 

developed economies scored higher level of use of the internet (except for Asian 

developing economies when it comes to job application).  

 

However, when it comes to services such as formal online courses (education) and 

streaming services (entertainment), other regions show greater levels of activity. For 

instance, 28.5% of people in Latin America and the Caribbeans take classes online. 

Or a greater majority of individuals from developing economies in Asia download or 

stream content online. These figures illustrate how digitalisation of trade in goods 

and services can contribute to different SDGs goals concerning access to education, 

job creation, and health. 

 

 
6 The International Telecommunication Union (ITU) divides the digital skill sets required in current and future digital 
environments into 3 levels: (i) Basic digital skills – the ability to participate in a digital ecosystem at a minimum level 
to access and use digital technologies to perform basic tasks; (ii) Intermediate digital skills - the ability to use ICT 
tools to perform work‐related tasks required for professional growth of a society and applicable to a wide range of 
job profiles; and (iii) Advanced digital skills – the knowledge to perform specialist tasks in the ICT industry to 
develop, manage and maintain the world of digital innovation. See (ITU, 2021). 
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Table 1: Internet activities undertaken by individuals, by level of development 

and region (percent) 

 
 

Source: UNCTAD (2021) Digital Economy Report 2021 

Digital trade can lead to more traditional trade across all sectors due to lower trade 

costs (López-González & Sorescu, 2022), and therefore increasing exports of 

developing countries (Target 17.11). Digitalised trade processes enable more 

streamlined cross-border flows of goods. The adoption of e-signatures, e-contracts, e-

communications, and e-transferrable records can save time and costs for businesses 

conducting business across borders (see Box 4). This can also arguably contribute to 

potential resource saving due to the paperless movement of trade (Target 15.2).  

 

Box 4: Illustration of nuances involved in traditional trade flows 

In 2014, Maersk found that just a simple shipment of refrigerated goods from East 

Africa to Europe can go through nearly 30 people and organisations, including more 

than 200 different interactions and communications among them. Consequently, the 

cost of time spent waiting on paper stamps and e-mail replies is equal to the cost of 

the actual shipment (Groenfeld, 2017). On trade finance, Boston Consulting Group 

estimated that there are more than 20 players involved in each trade finance 

transaction, interacting with data fields captured in various documents (10–20 

documents with more than 100 pages altogether), and generating approximately 

5,000 data field interactions throughout an end-to-end process. Among those 5,000 

data field interactions, there are only around 60-80 unique data fields (dates, 

amounts, reference number and others) being repeated throughout all documents. 

These duplications might result in discrepancies, thus errors, and inefficiency (BCG, 

2017). To make the situation more complicated, each country has its own 

requirements regarding trade documents and the data elements they contained, as 
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prescribed in national and relevant international regulations in fields such as health, 

consumer protection, safety, tax, trade policy, environment, security. 

 

Based on the above pathway analysis, we create a map illustrating the linkage 

between digital trade and SDGs to the level of specific goals, targets, and indicators, 

while the next section will test some of these pathways and relationships empirically. 

We focused the analysis on those goals with the most direct effect,7 based on the 

literature presented above, and drawing on the indicators established by the Inter-

Agency and Expert Group on SDG Indicators (IAEG-SDGs) (United Nations, n.d.). 

SDGs targets and their indicators are divided according to the economic, social, or 

environmental pillars (Figure 2). On the other hand, negative and indirect 

consequences of digital trade will be considered in section 5, which leads to the 

discussion on the possible policy measures to encounter those unintended impacts.  

 
7 For more information on other SDG Indicators, please refer to United Nations. (n.d.). SDG Indicators. Global 
indicator framework for the Sustainable Development Goals and targets of the 2030 Agenda for Sustainable 
Development, at https://unstats.un.org/sdgs/indicators/indicators-list/.  

https://unstats.un.org/sdgs/indicators/indicators-list/
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Figure 2: Digital trade and potential pathways to reach SDGs  
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Note: The indicators are from the Official list of Global Sustainable Development Goal indicators developed by the 
Inter-Agency and Expert Group on SDG Indicators (IAEG-SDGs) and agreed upon at the 48th session of the United 
Nations Statistical Commission held in March 2017. See (United Nations, n.d.).  
Source: Authors’ compilation  
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In order to further examine the linkages between digital trade and sustainable 

development, we looked into the empirical evidence for a nexus the between one 

digital trade index and SDG indicator.  

An examination of the digitally deliverable services (DDS) trade (as a proxy for digital 

trade) and the share of DCs and LDCs in global exports as well as GDP per capita (as 

proxies for SDGs) show a strong correlation (Figure 3 and Figure 4). The relationship 

between DDS and global share of exports can be two-way. One the one hand, 

increasing DDS through digital channels contributes to increasing the share of exports 

by DCs and LDCs. On the other hand, as noted in the existing body of literature, 

exports of goods increased the demand for services exports through the “network 

effect”, especially with the use of knowledge-intensive services in manufacturing 

production (Hoekman & Mattoo, 2008; François & Hoekman, 2010; Eichengreen & 

Gupta, 2013; Sahoo & & Dash, 2017). The data also shows a positive correlation 

between digital trade and GDP per capita, which can be explained by the job creation 

and income generation effect of digital trade (Figure 4).  

Figure 3: Digitally-deliverable services trade vs. Export share by DCs and LDCs 

 
Note: Digitally deliverable services trade = import + export flows. Global share in exports covers both exports of 

goods and services.  

Source: Author, based on data from UNCTAD stats, World Bank WDI 
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Figure 4: Digitally-deliverable services trade vs GDP per capita 

Source: Authors; UNCTAD stats, World Bank WDI 

 

Figure 5: B2C e-commerce index vs GDP per capita (PPP) (2020) 

 

Source: Authors; UNCTAD stats, World Bank WDI 

Based on the observed positive relationship between selected SDG indicators and 

some digital indicators. We proceed to use an econometric approach to estimate the 

parameters of digital trade indicators on SDG indicators. 

The first equation takes GDP per capita on the left-hand side of the equation, and a 

host of other explanatory variables on the right-hand side of the question. Explanatory 

variables refer to factors like life expectancy (as a proxy for health), literacy levels (as 
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a proxy for skills), digital services (as a proxy of technological progress), and 

government efficiency (as a proxy for institutions, political, regulatory system, and 

administrative systems). Indicators were chosen from search (Acemoglu, 2009). 

The analysis is provided in Annex 1. Its results indicate that a 10% increase in the 

value of digital delivered services trade is associated with a 1% improvement in GDP 

per capita of a country. This finding complements the findings in the existing body of 

literature whereas services export performance contributes to increasing productivity 

at both the economy and firm levels, as well as to overall economic growth (François 

& Hoekman, 2010; Hoekman & Mattoo, 2008).  

 

 Unintended Externalities of Digital Trade 

 

Despite all the benefits conferred to trade fuelled by digital technologies, there are also 

several concerns arising from a digitalisation process, including market concentration, 

loss of privacy and security threats, the digital divide, etc. In addition to the traditional 

trade barriers, regulations on intellectual property rights, data flows, and privacy are 

likely to emerge as new sources of comparative advantage as well as trade barriers in 

the digital space. The distributive impact will also be likely to arise with the new 

business model with the “winner-takes-all” dynamics and new forms of barriers (such 

as to data flows) (WTO, 2018). These are even more challenging to countries whose 

domestic regulatory framework on digital trade has not been developed. As noted by 

Haddad (2022), developing countries, and especially LDCs, have rarely been involved 

in rulemaking on digital trade, and therefore specific concerns related to their 

development needs might not been fully reflected in digital trade talks.  

Among the most discussed concern of digital transformation lies the issue of digital 

divide. Digital divide is defined as “the unequal access and utility of internet 

communications technologies and explores how it has the potential to replicate 

existing social inequalities” (Ragnedda & Muschert, 2013). The World Bank (2016) 

study on the implications of the digital economy for inclusive growth note that “In many 

instances digital technologies have boosted growth, expanded opportunities, and 

improved service delivery. Yet their aggregate impact has fallen short and is unevenly 

distributed […] Labor markets have become more polarised and inequality is rising—

particularly in the wealthier countries, but increasingly in developing countries.” 

The World Bank GovTech Maturity Index (GTMI)8 shows that digital inequality in the 

world is on the rise due to the different paces in which developed versus developing 

countries are implementing digital transformation (Gutierrez, 2022). The lack of 

inadequate infrastructure remains the main impediment to connectivity (World Bank, 

 
8 The GovTech Maturity Index (GTMI) introduce a measure of GovTech maturity in four focus areas — supporting 
core government systems, enhancing service delivery, mainstreaming citizen engagement, and fostering GovTech 
enablers—to assist the design of new digital transformation initiatives. See (World Bank, 2022).  
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2020), and thus the capability to capture the benefits of digital transformation and 

digital trade. For example, the ITU (2021) found that almost three quarters of people 

in LDCs have never connected to the Internet, with women being particularly 

marginalised. Disparities in access and connectivity will amplify existing divides 

among, as well as within, economies and groups of society (Portulans Institute, 2022; 

UNESCO, 2023; ITU, 2021; ITU, 2022). Inclusive growth will become harder as the 

digital transformation becomes more pervasive, thus barring the ability to connect and 

entry for lower-income groups. In addition to an adequate infrastructure, a stable 

investment and business environment created by an enabling regulatory framework 

will be crucial.  

Lack of awareness and skills to use and benefit from e-commerce is another specific 

challenges. As noted by Ciurak and Ptashkina (2018) “the economics of the digital 

economy also promotes skewing of distributional gains, with skilled workers and 

connected individuals moving ahead, while others fall behind.” The ITU (2021) points 

to the divide that exists between countries: while in developed countries, 65% of all 

individuals have basic digital skills and 49% have standard skills, these numbers in 

developing countries are much lower, at 46% and 20%, respectively. This gap risk 

further dividing the developed and developing countries, as well as the skilled and 

unskilled workforce in the context of increasing digital trade and digital economy. For 

bridging the skill gaps, education and training therefore play a key role in equipping 

the workforce with the right set of skills and ensuring that everyone enjoys the benefits 

of the digital transformation (ILO, 2021). 

Especially for women, several barriers affecting their participation in offline trade are 

also at play when considering e-commerce. These include lower levels of access to 

the internet and technology, lower access to education and digital skills development, 

as well as lower capital and access to finance (Zarrilli, 2022). The OECD (2018) further 

emphasises the inherent gender biases and socio-cultural norms as the root cause of 

gender-based digital exclusion. These factors, in combination, lead to the 

disadvantaging of women and limit the accessibility of women-led businesses to 

benefit from digital trade.  

The resulting stratification of the digital transformation also give rise to other social 

concerns. For example, as a result of the ability to virtually deliver services (including 

through Mode 1 – Cross border provision of services), there has been a revolution of 

the so-called “gig” economy. The gig economy has changed the nature of work 

arrangements by providing flexible employment opportunities. However, on the 

downside, it also creates a gap in access to social benefits, such as unemployment 

insurance and health benefits (Ciuriak & Ptashkina, 2018).  

Digitalisation, including those used for trade-related purposes, also triggers various 

environmental concerns. Distribution, packaging and return of goods are the primary 

sources of carbon emissions directly linked to e-commerce activities. Weideli (2013) 

calculates that one online shopping process may leave a carbon footprint of 1.5kgCo2, 
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much lower than traditional shopping. However, shopping consumer behaviours that 

include online shopping steps (such as conducting both online searches and store 

visits before making purchasing decisions) are not always environmentally better. 

Additionally, while several use cases of digital trade supporting environment 

sustainability can be cited (TechUK, 2023), the use of technology infrastructure to 

support digitalisation can also put pressure on the ecosystem. For example, 

blockchain has been closely associated with high energy consumption. According to 

the Cambridge Center for Alternative Finance (CCAF) (2023), Bitcoin consumed 

around 107 Terawatt Hours in 2022, equal to the consumption level of the Netherlands 

in a whole year (World Population Review, 2023). The US White House (2022) 

estimates that crypto-asset activities in this country emit approximately 25 to 50 Mt 

CO2/y, which is similar to emissions from diesel fuel used in railroads in the United 

States. 

Another issue concerns to the greenhouse gas (GHG) emissions related to the 

production and use of electronic devices that are supporting the expansion of e-

commerce. For example, according to Greenpeace (2017), up to 80% of GHG 

emissions emanating from smartphones can be traced back to their production, 16% 

to customer usage throughout its lifecycle. The production of a single smartphone uses 

as much energy as the amount needed to charge it for a decade. Furthermore, as the 

demand for electronic devices increase, concerns have been raised over electric 

waste (e-waste). As per the United Nations Global E-waste Monitor report, in 2019, 

around 53.6 million tonnes of e-waste were generated globally. The rates of recycling 

e-waste however differ greatly, from 11.7% in Asia to 42.5% in the Europe (Forti, 

Cornelis, Ruediger, & Garam, 2020). The amount of e-waste is rising at an alarming 

pace to reach over 74 million tonnes in 2023 and nearly 110 million tonnes in 2050, 

with the majority coming out of Asia (Parajuly, et al., 2019).  

Once again, these potential externalities of digital trade point to the need of a proper 

policy framework, at both the domestic and regional level to further the positive 

outcomes while at the same time, containing the unintended impacts to ensure 

distributive outcomes of digital trade and the larger digital transformation.  

 

 Toward an Inclusive and Sustainable Digital Trade Policy 

Framework 

 

With the uptake of digital transformation and the resulting flows of data, digital trade 

now consists of not only four but five flows: goods, services, capital, natural person, 

and data. For the cross-border flows of good and services (and the trade-related 

aspect of capital and natural person movement), the regulatory framework has been 

established at the multilateral level with the conclusion of the General Agreement on 

Tariffs and Trade (GATT) 1947 and the WTO Agreements in 1994 (including, among 
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other, the General Agreement on Trade in Services-GATS). Under the Interim Report 

to the General Council regarding Work Programme on Electronic Commerce (S/C/8), 

the Council for Trade in Services notes there has been a common understanding that 

“The electronic delivery of services falls within the scope of the GATS, since the 

Agreement applies to all services regardless of the means by which they are delivered, 

and electronic delivery can take place under any of the four modes of supply.” The 

report also highlights the “technological neutrality” rule, whereby electronic supply of 

services is permitted by [GATS] specific commitments unless the schedule states 

otherwise. The report, however, leaves many uncertainties regarding the adoption of 

other specific rules related to e-commerce. Among these, one of the key unsettled 

issues is on whether certain products delivered electronically (such as e-book, or 3D-

printing) might be classified as goods, and therefore subject to GATT disciplines, 

rather than as services. Adding to the complexity, rules on trade-related aspects of 

data however are still at the exploratory phases, whereby a single set of rules is 

missing but different regulatory approaches have been established through unilateral, 

bilateral, or regional initiatives (Kuner, 2013; Gao, 2021).  

For domestic e-commerce legislation, the United Nations Conference on Trade and 

Development (UNCTAD) identifies 4 key areas: electronic transaction laws, data 

protection/data privacy laws, cybercrime laws, and consumer protection laws 

(UNCTAD, 2023). While these four areas cover the core legislations, they leave out 

many other areas affecting e-commerce, such as on content regulation, domain 

names, cloud computing, as well as other areas affecting cross-border e-commerce. 

Jaller, Gaillard, & Molinuevo (2020) , however, note that having an “e-commerce law” 

of similarly titled instruments is not necessarily indicative of the soundness of the 

country’s regulation on digital trade. To assess the e-commerce readiness of a 

country, UNCTAD provides a more holistic framework by looking at the seven policy 

areas. In addition to the e-commerce policies and strategies (policy level) and legal 

and regulatory frameworks (regulatory level), the UNCTAD framework also suggest 

an assessment of the ICT infrastructure and e-commerce support services; trade 

facilitation and logistics; payment solutions; access to financing; and skills 

development.9 This provide a broader coverage involving also certain aspects of 

cross-border e-commerce (i.e., trade facilitation) and inclusion (access to financing 

and skills development).  

Given the broad coverage and the cross-cutting nature of this area, an e-commerce 

regulatory framework might cover several aspects under the four broad regulatory 

areas identified by the UNCTAD. The World Bank (2020) looks at the regulatory 

framework for digital markets from two perspectives: facilitative and restrictive 

measures. Measures that seek to facilitate electronic transactions and promote trust 

in digital markets cover regulation on e-documents and e-signatures, consumer 

protection, intermediary liability, privacy and data protection, and cybersecurity. 

Regulatory restrictions in digital markets include measures such as domain name 

 
9 See https://etradeforall.org/about/policy-areas/  

https://etradeforall.org/about/policy-areas/
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restrictions, bans of online sales, and regulations on cross-border data flows. There 

are also many other policy areas relevant to digital trade such as regulations on 

competition policy, taxation, intellectual property, business license requirements, etc.  

By looking into policy measures that can potentially hinder digital trade, the European 

Centre for International Political Economy (ECIPE) suggests a framework for the 

categorisation of measures affecting digital trade under its Digital Trade 

Restrictiveness Index (DTRI) methodology (ECIPE, 2018). The ECIPE DTRI however 

focuses more on regulatory aspects that might hinder digital trade. Some areas that 

are not explicitly covered include licenses for e-commerce activities, online consumer 

protection and channels for effective dispute settlements, or redress mechanisms 

against anti-competitive practices online. Areas affecting the inclusion and sustainable 

development issues related to digital trade are not explicitly included.  

In the same vein, the United Nations Economic and Social Commission for Asia and 

the Pacific (UNESCAP) also develop a regulatory framework for the Regional Digital 

Trade Integration Index (RDTII) (ESCAP & OECD, 2022). The ESCAP RDTII 

considers digital trade regulatory framework as a composition of three policy cluster: 

traditional trade policy (which corresponds to the market access measures), domestic 

regulations, and digital governance (which addresses the newly arising issues related 

to the online provisions of products and data-related issues). However, within this 

framework, sustainable development elements are seemingly missing.  

With the WTO plurilateral negotiations on ecommerce has been unsettled after 25 

years of the introduction, e-commerce has been introduced on the agenda of trade 

policy makers, developed and developing countries alike, through regional trade 

agreements. E-commerce rules have been incorporated in more than a quarter of all 

FTAs notified to the WTO (Monteiro & Teh, 2017). While e-commerce provisions are 

still heterogeneous across all FTAs, the most common types of e-commerce 

provisions refer to issues such as electronic authentication, consumer protection, 

personal information protection and paperless trading, as well as general rules on e-

commerce promotion, cooperation and the moratorium on customs duties. An 

increasing number of FTAs also cover areas such as personal information protection, 

unsolicited commercial electronic messages, Internet interconnection charge sharing, 

code source and cybersecurity (Monteiro & Teh, 2017). Ebrahimi Darsinouei & Kaukab 

(2017) suggest the division of e-commerce-related provisions in trade agreements into 

three main categories: (i) market access provisions covering customs duties, 

treatment of digital products, cross-border information flows, electronic supply of 

services; (ii) specific rules and regulations covering consumer protection, privacy 

and data protection, unsolicited commercial e-mails, domestic electronic transactions 

frameworks; and (iii) trade facilitation provisions paperless trade administration, 

cooperation, transparency, electronic authentication. Among these areas, some have 

reached certain level of agreement globally, such as the moratorium on applying duties 

to electronic transmissions. Other issues are dealt with under different levels of 

commitments and approaches. 
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Furthermore, there have been arising a new class of the so-called digital-only or digital 

economy agreements (DEAs), starting with the Digital Economy Partnership 

Agreement (DEPA) signed in June 2020 between Chile, New Zealand and 

Singapore.10 The agreement builds upon the e-commerce chapters of existing FTAs 

while at the same time adding enhanced commitments addressing a range of 

emerging digital economy issues, such as artificial intelligence, fintech, open 

government data, digital identities, etc. SMEs cooperation and digital inclusion are also 

included, however, mainly at the ‘best endeavour’ level of commitment. Table 2 below 

provides a mapping of sustainability-related provisions in digital trade agreements or 

other frameworks that can promote trade and remedy the unintended externalities of 

trade digitalisation.  

Table 2: Sustainability-related provisions in digital trade agreements/chapters 

Small and 

Medium 

Enterprises 

Information Sharing: Provision to ensure publicly accessible information 

that can be relevant or beneficial to SMEs. 

SME Cooperation: Provision to establish a cooperation framework to 

enhance trade and investment opportunities for SMEs in the Digital 

Economy through information exchange, SMEs’ participation in 

government procurements, and SMES trade and investment platforms.  

Digital SME Dialogue: Provision to establish a Digital SME Dialogue 

including private sector, non-government organisations, academic 

experts, and other stakeholders to promote relevant collaboration efforts 

and initiatives supporting SMEs and digitalization. 

Digital 

Inclusion 

Digital Inclusion: Provision to address barriers in accessing digital 

economy opportunities and promote digital inclusion, including through 

promoting access to digital infrastructure, and participation of women, rural 

populations, low socio-economic groups and Indigenous Peoples in the 

digital economy. 

Women Participation in Digital Trade: Provision to facilitate participation 

by women and women-led enterprises in digital trade through cooperation, 

information sharing, and technical assistance. 

Digital Skills Development: Provisions to address digital skill gaps and 

provide capacity building to improve digital literacy skills training. 

 

Innovation 

Public Domain: Provision to recognize the importance of accessible 

public domain and publicly accessible databases for the development of 

the digital and knowledge-based economy. 

 
10 Canada submitted a formal request to launch negotiations for Canada's accession to the DEPA on May 22, 2022. 
On August 24, 2022, the DEPA Parties established a Working Group for Canada to begin DEPA accession 
negotiations. See (Government of Canada, 2022).  
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Open Government Data: Provision to facilitate public access to and use 

of open government information to foster economic and social 

development, competitiveness, and innovation. 

Transparency 

Publication: Provision to ensure that laws, regulations, procedures, and 

administrative rulings related to digital trade and digital economy are 

promptly published or otherwise made available to access by interested 

persons 

Administrative Proceedings: Provision to ensure that related persons 

are provided with prior notice and reasonable opportunity to present facts 

and arguments in support of their positions in an administrative proceeding 

(‘right to be heard’).  

Review and Appeal: Provision to establish or maintain independent 

judicial, quasi-judicial, or administrative tribunals, or procedures for the 

purpose of the prompt review and correction of final administrative actions 

regarding matters related to digital trade or digital economy 

Source: Authors’ compilation 

 

 Conclusion and Policy Implications 

 

Digital technologies are unlocking new pathways for rapid economic growth, 

innovation, job creation, as well as access to goods and services. However, there are 

still challenges in implementing the digital transformation in the trade arena. These 

include strengthening the coordination framework, aligning policies and sector 

regulation and the need for a massive scaling-up of investment and dedication of 

resources. To reap the benefits of digital transformation, affordable and accessible 

connectivity is the first and foremost condition to give people access to digital platform, 

goods, and services.  

The mapping provided in section 3 points out anecdotal accounts of possible linkages 

between digital trade and SDGs. The unintended externalities, as pointed out in 

section 5, are imminent unless a balanced policy framework is in place to promote the 

positive outcomes and eliminate the negative outcomes. In examining the linkages 

between digital trade and sustainability, this paper hopes to contribute to the 

theoretical framework integrating the sustainability aspects into national and regional 

digital trade policy for better monitoring and promoting of sustainable development 

and digital trade policy. 

Sustainable development should be an explicit goal in the digital policy-making 

process. For example, to guide a common approach in digital trade and sustainable 

development, an international framework such as the RDTII could be considered to 
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expand to a cross-cutting pillar covering the sustainability aspects of digital trade, such 

as provision on digital inclusion, digital innovation, and provisions supporting SMEs 

and women.  

Digital infrastructure investments will be a crucial factor in bridging the gap between 

developed and less developed countries. Furthermore, bridging the digital divide will 

also involve making digital technologies more affordable to all, including for women 

and population located in remote areas. For gender-based divide, policy actions 

should aim to foster women’s full participation and inclusion in the digital economy, 

while awareness raising efforts should target altering the ingrained social norms that 

lead to discrimination against women. Digital data collection, including disaggregated 

data by gender, will also be crucial to support the evidenced-based policy-making 

process. The current most extended effort in measuring digital economy is potentially 

the OECD, WTO and IMF (2020) Handbook on Measuring Digital Trade; however, 

gender- disaggregated data is not include; therefore a combination of use with existing 

datasets maintained by the ITU, the World Bank, and national statistics will be needed. 

The potential externalities of digital trade, as discussed in section 5, point to the need 

for a proper policy framework at both the domestic and regional levels to further the 

positive outcomes while, at the same time, containing the unintended impacts to 

ensure distributive outcomes of digital trade and the larger digital transformation. 

There is a need to balance regulation with facilitation to avoid locking out of the digital 

market vulnerable groups, such as women, the informal workforce, and MSMEs. 

Policies appealing to increase investments in digital infrastructure should be designed 

under a sustainable development microscope to ensure healthy competition as well 

as environment and social consciousness. It is important to consider the impact on 

jobs, environment, and society to avoid a ‘race to the bottom’. In this sense, digital 

skills strengthening will be key to ensure the organic and sustained growth of the digital 

economy. Finally, considering the patchwork of current FTA provisions on digital trade 

and e-commerce, global efforts should be strengthened to finalise a common model 

framework for regulating digital trade.  
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Annex 1: Econometric estimation of the contribution of DDS on SDG 

Based on the observed positive relationship between selected SDG indicators and 

some digital indicators. We proceed to use an econometric approach to estimate the 

parameters of digital trade indicators on SDG indicators. 

The first equation takes GDP per capita on the left-hand side of the equation, and a 

host of other explanatory variables on the right-hand side of the question. Explanatory 

variables refer to factors like life expectancy (as a proxy for health), literacy levels (as 

a proxy for skills), digital services (as a proxy of technological progress), and 

government efficiency (as a proxy for institutions, political, regulatory system, and 

administrative systems). Indicators were chosen from search (Acemoglu, 2009). 

The equation is given by:  

𝑙𝑛(𝑦𝑡) =  𝛼𝑡 + 𝛽1𝑙𝑛(𝐷𝐷𝑆𝑡) + 𝛽2𝑙𝑛(𝐿𝐼𝐹𝐸𝑡) +  𝛽3𝑙𝑛(𝐿𝐼𝑇𝑡) + 𝛽4 ln(𝐺𝑂𝑉𝑡) + 𝛽5𝐷𝐶𝐿𝐷𝐶 𝑡 + 𝜀𝑡 (1) 

Where 

y: GDP per capita in nominal terms at PPP 

DDS: Digitally deliverable services trade 

LIFE: life expectancy rate for men and women 

LIT: literacy rate for the whole adult population 

GOV: government effectiveness indicator 

DC_LDC is a dummy variable with a value of 0 if the country is a DC and 1 if an LDC. 

ε is an error term 

All indicators except for DDS are from World Bank World Development Indicators. 

DDS is from UNCTADStat. Data for 2020 and 2021 was used. 

Table 2 provides the result of the parametric estimations for equation 1 using a 

Poisson Pseudo Maximum Likelihood (PPML) approach with fixed country and year 

effects. The full estimates for the country and year fixed effects are available in the 

annex. The PPML has been employed to account for normality residuals and 

heteroskedastic biases which occur in OLS models. The results are significant at the 

98% confidence interval; however, the sign of life expectancy is counterintuitive. A test 

was conducted to test for endogeneity and revealed that there was no endogeneity 

bias between the left-hand side and the right-hand side parameters. Additionally, to 

ensure the reliability of the findings, two additional tests were conducted: the 

multicollinearity test and the serial correlation test. The outcomes of these tests reveal 

a minimal degree of multicollinearity among the independent variables and confirm the 

absence of autocorrelation between them. 

The results indicate that a 10% increase in the value of digital delivered services trade 

is associated with a 1% improvement in GDP per capita of a country. This finding 

complements the findings in existing body of literature whereas services export 

performance contributes to increasing productivity at both the economy and firm 
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levels, as well as to overall economic growth (François & Hoekman, 2010; Hoekman 

& Mattoo, 2008).  

Table 3: PPLM coefficient estimates for equation 1 

Variables 

Coefficient 

Estimates Std.Error t-value p-value 

log(DDS) 0.10 0.00 65.01 <0.01 

log(LIFE) -1.40 0.04 -32.96 <0.01 

log(LIT) 0.21 0.02 10.60 <0.01 

log(GOV) 0.25 0.00 59.69 <0.01 

DC_LDC -1.27 0.02 -62.54 <0.01 

Source: Author’s calculation 

Endogeneity test 

To assess the presence of endogeneity between digitally deliverables services trade 

and GDP per capita, the Wu-Hausman test was conducted. The Wu-Hausman test is 

a statistical test that compares the coefficients estimated in an instrumental variable 

(IV) regression to those obtained from the PPML regression. The instrumental variable 

used in the IV regression is the number of employments in the ICT sector. The 

indicator is from ILOSTAT. We assumed that the variable is uncorrelated to the error 

term of the PPML regression. 

The Wu-Hausman test yielded a p-value of 0.777, indicating that there is no significant 

evidence of endogeneity. The p-value exceeds the conventional significance level of 

0.05, suggesting that the instrumental variable approach effectively addresses the 

endogeneity concern. 

Robustness checks 

To ensure the robustness of the analysis, two tests were carried out. The first test 

employed was the Variance Inflation Factor (VIF) test, which examined the presence 

of multicollinearity among the independent variables. The second test utilized was the 

Durbin-Watson test, which assessed the presence of autocorrelation in the residuals 

of the PPML regression model. 

Variance Inflation Factor (VIF) test 

To assess multicollinearity among the independent variables, a robustness check was 

conducted using VIF. VIF measures the extent of multicollinearity in a regression 

model by quantifying the increase in variance of the estimated regression coefficients 

due to collinearity among the independent variables. 

The VIF results are presented in Table 3. 

Table 4: VIF Results for Multicollinearity Assessment 
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Variables VIF 

log(DDS) 1.13 

log(LIFE) 1.87 

log(LIT) 1.83 

log(GOV) 1.54 

DC_LDC 1.52 

 

The VIF values for all independent variables are below the threshold of 5, indicating 

that multicollinearity is not a significant concern in the regression model. VIF values 

close to 1 suggest little to no multicollinearity, as the variance of the estimated 

coefficients is not inflated due to collinearity. 

The absence of significant multicollinearity strengthens the validity of the regression 

results, as it indicates that the relationships between the independent variables and 

the dependent variable can be accurately estimated without substantial bias from 

collinearity. 

Durbin-Watson test 

To assess the presence of autocorrelation in the residuals, the Durbin-Watson test 

was conducted. The Durbin-Watson test is a statistical test that examines 

autocorrelation in the residuals of the regression model. The Durbin-Watson test 

yielded a p-value of 0.761. 

The p-value obtained from the Durbin-Watson test is greater than the chosen 

significance level of 0.05, indicating no significant evidence of autocorrelation in the 

residuals. This suggests that the assumption of independence of the residuals is not 

violated. 

The absence of significant autocorrelation strengthens the validity of the regression 

results, as it supports the reliability of the estimated coefficients and the statistical 

significance of the variables. 
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PPML coefficient estimates with country and year fixed effects 

Variables 
Coefficient 
Estimates Std.Error t-value p-value 

log(DDS) 0.10 0.00 65.01 <0.01 

log(LIFE) -1.40 0.04 -32.96 <0.01 

log(LIT) 0.21 0.02 10.60 <0.01 

log(GOV) 0.25 0.00 59.69 <0.01 

DC_LDC -1.27 0.02 -62.54 <0.01 

2006 (fixed effects) -0.13 0.00 -28.24 <0.01 

2007 (fixed effects) 0.12 0.00 30.56 <0.01 

2008 (fixed effects) 0.25 0.00 59.88 <0.01 

2009 (fixed effects) 0.10 0.00 24.26 <0.01 

2010 (fixed effects) 0.19 0.00 47.93 <0.01 

2011 (fixed effects) 0.32 0.00 76.34 <0.01 

2012 (fixed effects) 0.38 0.00 85.29 <0.01 

2013 (fixed effects) 0.37 0.00 81.59 <0.01 

2014 (fixed effects) 0.36 0.00 74.01 <0.01 

2015 (fixed effects) 0.22 0.00 45.57 <0.01 

2016 (fixed effects) 0.19 0.00 38.95 <0.01 

2017 (fixed effects) 0.13 0.01 25.25 <0.01 

2018 (fixed effects) 0.30 0.00 64.31 <0.01 

2019 (fixed effects) 0.32 0.01 57.43 <0.01 

2020 (fixed effects) 0.22 0.01 43.25 <0.01 

Algeria (fixed effects) -0.10 0.01 -7.96 <0.01 

Angola (fixed effects) 1.02 0.02 48.04 <0.01 

Antigua and Barbuda (fixed effects) 1.19 0.01 119.39 <0.01 

Argentina (fixed effects) 0.63 0.01 68.19 <0.01 

Armenia (fixed effects) -0.09 0.01 -8.31 <0.01 

Aruba (fixed effects) 1.66 0.01 188.77 <0.01 

Azerbaijan (fixed effects) 0.09 0.01 9.30 <0.01 

Bahrain (fixed effects) 1.47 0.01 158.31 <0.01 

Bangladesh (fixed effects) 0.12 0.02 6.15 <0.01 

Barbados (fixed effects) 1.05 0.01 93.49 <0.01 

Belarus (fixed effects) 0.29 0.01 22.66 <0.01 

Benin (fixed effects) -0.09 0.03 -3.29 <0.01 

Bhutan (fixed effects) 1.00 0.02 44.72 <0.01 

Bolivia (Plurinational State of) (fixed 
effects) -0.77 0.01 -59.25 <0.01 

Bosnia and Herzegovina (fixed effects) 0.20 0.01 16.00 <0.01 

Botswana (fixed effects) -0.08 0.02 -4.29 <0.01 

Brazil (fixed effects) 0.34 0.01 32.31 <0.01 

Brunei Darussalam (fixed effects) 1.74 0.01 170.88 <0.01 

Bulgaria (fixed effects) 0.27 0.01 19.41 <0.01 

Burkina Faso (fixed effects) -0.59 0.03 -19.89 <0.01 
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Variables 
Coefficient 
Estimates Std.Error t-value p-value 

Burundi (fixed effects) -1.28 0.04 -31.03 <0.01 

Cabo Verde (fixed effects) -0.32 0.02 -20.99 <0.01 

Cambodia (fixed effects) -0.14 0.02 -6.22 <0.01 

Cameroon (fixed effects) -1.24 0.02 -62.65 <0.01 

Central African Republic (fixed effects) -0.47 0.04 -11.56 <0.01 

Chad (fixed effects) -0.29 0.05 -5.95 <0.01 

Chile (fixed effects) 0.78 0.01 82.99 <0.01 

China (fixed effects) -0.03 0.01 -2.24 0.02 

China, Macao SAR (fixed effects) 2.48 0.01 279.67 <0.01 

Colombia (fixed effects) 0.05 0.01 5.63 <0.01 

Comoros (fixed effects) 0.96 0.03 35.98 <0.01 

Congo (fixed effects) -0.43 0.02 -21.03 <0.01 

Costa Rica (fixed effects) 0.60 0.01 56.93 <0.01 

CÃ´te d'Ivoire (fixed effects) -1.02 0.02 -46.84 <0.01 

Croatia (fixed effects) 0.86 0.01 73.14 <0.01 

Cyprus (fixed effects) 1.59 0.01 151.74 <0.01 

Dominican Republic (fixed effects) 0.24 0.01 25.85 <0.01 

Ecuador (fixed effects) 0.23 0.01 26.20 <0.01 

Egypt (fixed effects) -0.81 0.01 -59.18 <0.01 

El Salvador (fixed effects) -0.27 0.01 -27.62 <0.01 

Equatorial Guinea (fixed effects) 1.24 0.02 68.84 <0.01 

Eswatini (fixed effects) -0.40 0.02 -19.59 <0.01 

Ethiopia (fixed effects) -0.34 0.04 -8.37 <0.01 

Gabon (fixed effects) 0.56 0.02 35.60 <0.01 

Gambia (fixed effects) -0.28 0.03 -8.12 <0.01 

Georgia (fixed effects) -0.13 0.01 -10.84 <0.01 

Ghana (fixed effects) -1.29 0.02 -71.22 <0.01 

Greece (fixed effects) 1.53 0.01 162.73 <0.01 

Guatemala (fixed effects) -0.25 0.01 -20.01 <0.01 

Guinea (fixed effects) -0.21 0.03 -6.90 <0.01 

Guinea-Bissau (fixed effects) -0.04 0.05 -0.98 0.33 

GuineaBissau (fixed effects) -0.03 0.05 -0.75 0.45 

Haiti (fixed effects) -0.43 0.03 -14.38 <0.01 

Honduras (fixed effects) -0.68 0.01 -61.58 <0.01 

Hungary (fixed effects) 0.58 0.01 46.75 <0.01 

India (fixed effects) -1.78 0.02 -87.46 <0.01 

Indonesia (fixed effects) -0.81 0.01 -68.52 <0.01 

Iran (Islamic Republic of) (fixed effects) 0.16 0.01 16.31 <0.01 

Iraq (fixed effects) 0.21 0.01 16.11 <0.01 

Jamaica (fixed effects) -0.16 0.02 -9.84 <0.01 

Jordan (fixed effects) -0.32 0.01 -31.32 <0.01 

Kazakhstan (fixed effects) 0.38 0.01 35.48 <0.01 

Kenya (fixed effects) -1.48 0.02 -73.71 <0.01 
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Variables 
Coefficient 
Estimates Std.Error t-value p-value 

Korea, Republic of (fixed effects) 1.26 0.01 108.88 <0.01 

Kuwait (fixed effects) 2.06 0.01 243.48 <0.01 

Kyrgyzstan (fixed effects) -1.14 0.02 -59.08 <0.01 

Lao People's Dem. Rep. (fixed effects) 0.40 0.02 18.31 <0.01 

Latvia (fixed effects) 0.87 0.01 85.88 <0.01 

Lebanon (fixed effects) 0.42 0.01 39.05 <0.01 

Lesotho (fixed effects) -0.54 0.03 -19.25 <0.01 

Lithuania (fixed effects) 0.88 0.01 74.70 <0.01 

Madagascar (fixed effects) -0.92 0.03 -32.81 <0.01 

Malaysia (fixed effects) 0.33 0.01 31.75 <0.01 

Maldives (fixed effects) 0.83 0.01 78.31 <0.01 

Mali (fixed effects) -0.36 0.03 -13.02 <0.01 

Mauritania (fixed effects) 0.46 0.02 19.81 <0.01 

Mauritius (fixed effects) 0.44 0.01 47.82 <0.01 

Mexico (fixed effects) 0.43 0.01 46.69 <0.01 

Moldova, Republic of (fixed effects) -0.47 0.02 -23.57 <0.01 

Mongolia (fixed effects) -0.29 0.02 -18.94 <0.01 

Montenegro (fixed effects) 0.55 0.01 50.09 <0.01 

Morocco (fixed effects) -0.61 0.01 -46.64 <0.01 

Mozambique (fixed effects) -0.94 0.03 -31.63 <0.01 

Myanmar (fixed effects) 0.00 0.03 0.01 0.99 

Namibia (fixed effects) -0.15 0.02 -8.65 <0.01 

Nepal (fixed effects) -0.15 0.03 -5.18 <0.01 

Nicaragua (fixed effects) -0.67 0.02 -33.21 <0.01 

Niger (fixed effects) -0.75 0.04 -21.40 <0.01 

Nigeria (fixed effects) -1.15 0.02 -47.46 <0.01 

North Macedonia (fixed effects) -0.04 0.01 -2.80 <0.01 

Oman (fixed effects) 1.30 0.01 153.63 <0.01 

Pakistan (fixed effects) -1.55 0.02 -92.39 <0.01 

Panama (fixed effects) 0.88 0.01 93.76 <0.01 

Paraguay (fixed effects) 0.45 0.01 45.80 <0.01 

Peru (fixed effects) 0.12 0.01 12.84 <0.01 

Philippines (fixed effects) -1.02 0.01 -73.90 <0.01 

Poland (fixed effects) 0.68 0.01 52.63 <0.01 

Portugal (fixed effects) 1.24 0.01 121.26 <0.01 

Qatar (fixed effects) 2.62 0.01 315.74 <0.01 

Russian Federation (fixed effects) 0.35 0.01 28.70 <0.01 

Rwanda (fixed effects) -0.58 0.02 -23.82 <0.01 

Samoa (fixed effects) -0.03 0.01 -2.26 0.02 

Saudi Arabia (fixed effects) 1.21 0.01 126.78 <0.01 

Senegal (fixed effects) 0.08 0.02 3.45 <0.01 

Serbia (fixed effects) 0.14 0.01 12.47 <0.01 

Seychelles (fixed effects) 1.03 0.01 107.90 <0.01 
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Variables 
Coefficient 
Estimates Std.Error t-value p-value 

Sierra Leone (fixed effects) -0.55 0.04 -15.45 <0.01 

Solomon Islands (fixed effects) 0.89 0.03 29.22 <0.01 

South Africa (fixed effects) -0.14 0.01 -10.53 <0.01 

Sri Lanka (fixed effects) -0.33 0.01 -32.76 <0.01 

Sudan (fixed effects) -1.25 0.04 -31.51 <0.01 

Suriname (fixed effects) 0.46 0.01 37.73 <0.01 

Tajikistan (fixed effects) -1.28 0.03 -49.63 <0.01 

Tanzania, United Republic of (fixed 
effects) -0.53 0.02 -21.41 <0.01 

Thailand (fixed effects) -0.22 0.01 -19.13 <0.01 

Togo (fixed effects) -0.39 0.02 -15.98 <0.01 

Tonga (fixed effects) 0.12 0.01 8.85 <0.01 

Tunisia (fixed effects) -0.15 0.01 -14.72 <0.01 

TÃ¼rkiye (fixed effects) 0.53 0.01 57.87 <0.01 

Uganda (fixed effects) -0.76 0.02 -31.86 <0.01 

Ukraine (fixed effects) -0.52 0.02 -28.12 <0.01 

United Arab Emirates (fixed effects) 1.72 0.01 153.23 <0.01 

Uruguay (fixed effects) 0.95 0.01 117.00 <0.01 

Uzbekistan (fixed effects) -0.67 0.01 -53.39 <0.01 

Vanuatu (fixed effects) 1.03 0.02 50.16 <0.01 

Venezuela (Bolivarian Rep. of) (fixed 
effects) 0.97 0.01 84.59 <0.01 

Viet Nam (fixed effects) -0.81 0.02 -48.23 <0.01 

Zimbabwe (fixed effects) -1.28 0.03 -48.03 <0.01 
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