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The restrictions that have been implemented due to the COVID-19 pandemic have highlighted the growing importance of digital financing. While traditional banking services have been limited by social distancing, reduced work hours, and lockdowns, digital financial services can deal effectively with those restriction measures while facilitating governments to channel relief and stimulus funds to micro, small and medium-sized enterprises (MSMEs). This paper analyzes, by using the bibliometric review approach along with the VOSviewer, a data visualization software, 629 Scopus journal articles relevant to the key components of digital financing for SMEs under the pandemic. Based on the review, it identifies the most crucial policy areas for digital financing. The paper presents policy implications on how digital financial services can support MSMEs in dealing with COVID's challenges.
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Introduction

To contain the spread of COVID-19, governments worldwide have enforced various restriction measures, such as social distancing, school closures, workplace closures, cancellation of public events, travel bans, and total lockdown. These measures have increased unemployment, decreased investments, and worsened economic conditions (Béland et al., 2020). As a result, micro, small and medium-sized enterprises (MSMEs) have been particularly vulnerable because they tend to exhibit weaker capacities (e.g., smaller capital reserves, smaller assets, and lower productivity) than larger enterprises (OECD Secretary-General, 2020). With all these negative consequences, many MSMEs have been forced to furlough their staff, creating a precarious workforce (Gourinchas et al., 2020). Among the possible tools examined by government to solve MSMEs' issues caused by the pandemic emerge digitalization, which is the process of converting text, images, or audio into a form that can be processed by a computer. A common application of digitalization is through digital financing, this term refers to the delivery of traditional financial services via digital devices, such as computers, tablets, and smartphones (Zhong-Brisbois and Adriaens, 2020). Digital financing can often offer tangible solutions for MSMEs' challenges especially in times of crisis (Chan et al., 2019). Financial digitalization, enacted through fintech1 companies, can provide financial services for underserved MSMEs which are not supported by the traditional banking and financial sector therefore alleviating their liquidity constraints specially during demand and supply shocks caused by the COVID-19 pandemic.

Currently traditional financial service providers, such as banks, insurance companies and governments have the opportunity to use and implement digital financing tools. Against this background, there is an ongoing discussion on how traditional financial intermediaries can go about handling FinTechs applications and whether competitive approaches acquisitions and alternatively engaging those firms as service providers is compatible with more traditional financing business models (Lai, 2020; Suprun et al., 2020; Vučinić, 2020). On top of that highly innovative firms exhibited a propensity for building a business network to achieve sustainable performance. Firms achieving sustained performance do so by applying effective business networks and flexible capacities. A holistic and systematic approach is suggested for achieving sustainable performance through the dynamic capacities of businesses (Abbas Khan et al., 2019).

This study has the objective to contribute to the literature on digital financing by studying the linkage between digital financing tools for supporting MSMEs especially in time of crisis. The bibliometric study visualized the overall research work on digital financing in the Scopus database, it also examines the evolution of digital financing through a detailed work of literature review. The review provides guidelines that could assist governments in developing policy measures on enhancing digital financing for MSMEs under the post-COVID-19 environment and also help scholars interested in the topic identifying potential avenues of future research. Based on a bibliometric review, the paper delves into the most popular fintech applications and their relationships with MSME financing. It then proposes policy measures to promote digital financing for MSMEs and future research avenues for scholars interested in the topic.



Understanding financial digitalization for MSMEs during the crisis

The global crisis had devastating effects on MSMEs. In 2020, global trade decreased by 10.2% and foreign direct investment fell by 40%, generating significant supply chain disruptions (OECD Secretary-General, 2020). Large reductions in private spending resulted in dramatic increases in company insolvencies and bankruptcies in 2021 (which were halted in 2020 due to exceptional government support), particularly in industries severely impacted by nationwide lockdowns. The impact differed from country to country. However, with few exceptions, the greater the decline in demand, the greater the decline in output (OECD Secretary-General, 2020). MSMEs were overrepresented especially in the sectors most impacted by the economic downturn, including wholesale and retail commerce, air transportation, housing and food services, real estate, professional services, and other personal services. In a large-scale study of the World Bank SME's performed between February 2020 and May 2021, 51% of respondents claimed that late payments constrained their cash during the COVID-19 crisis, compared to only 39% in 2019. In addition, the proportion of MSMEs that had to accept lengthier payment terms than they were comfortable with increased significantly (World Bank, 2021). On both the supply and demand sides, the coronavirus pandemic had multiple effects on micro, small and medium-sized enterprises. Enterprises incurred a decrease in labor supply because workers were ill or had to care for children or other dependents when schools were closed and transportation restricted. The disease-containment measures of lockdowns and quarantines resulted in additional and more significant declines in capacity utilization. In addition, supply chain disruptions resulted in shortages of components and intermediate items. On the demand side, a drastic and unexpected decline in demand and revenue for MSMEs had a significant impact on their ability to function and produced serious financial constraints. In addition, consumers endured income loss, fear of contagion, and increased uncertainty, which affected spending and consumption. These consequences were exacerbated by layoffs and the inability of companies to pay salaries. Some industries, such as tourism and transportation, were disproportionately impacted, adding to diminished business and consumer confidence.

Another common challenge faced by MSMEs were financing problems due to information asymmetries and the possibility of adverse selection. MSMEs access to bank loans is usually more constrained in time of crisis (Neuberger and Räthke, 2009; Cao and Leung, 2020). Dierkes et al. (2013) emphasized that due to the lack of information on MSME balance sheets, their credit risk is typically greater than those of large businesses. Nevertheless, for growth and survival, MSMEs relied heavily on external financing, the vast bulk of which came from government relief funds (Gupta and Gregoriou, 2018). Moreover, MSMEs financing was frequently concentrated at a single institution, given the small loan amounts that MSMEs needed (Petersen and Rajan, 1994; Sapienza, 2002). In most cases, MSMEs value creation system is highly dependent on its customers, suppliers, staff, and resource providers. The disruption caused by the pandemic propagated swiftly upstream and downstream within the value generation cycle, negatively affecting nearly every member with minimal variation.

Financial digitalization emerged as a sustainable way to enhance MSMEs' access to finance and respond to their liquidity issues in time of crisis. During a loan application process, for instance, fintech tools can help financial institutions capture, validate, and assess the creditability of their MSME customers. Artificial intelligence (AI) and machine learning (ML) algorithms can also enhance the approval process for MSMEs' loan applications, easing the cumbersome collection of needed financial data and documents. Automation, big data, and distributed ledger technology are just a few other examples of technological trends that are accelerating innovation in financial services (IFC., 2020). New entrants, such as mobile network operators, payment service providers, merchant aggregators2, online retailers, alternative lenders3, and super platforms4, are just some of the fintech players that add to the competitive landscape for conventional banking and financial systems (Hendrikse et al., 2019). Financial digitalization offers solutions to increase efficiencies, lower transaction costs, enhance security and expand financial services to the underserved MSME sector. Digital financing provides MSMEs with a vast array of new financial services such as cryptocurrencies and crypto-assets, peer-to-peer lending, crowdfunding, online marketplaces and aggregators, smart-devices linked and index-based insurance (United Nations., 2020). A well-established network of fintech applications can optimize payments and settlement of securities and back-office functions by reducing costs and enabling direct business-to-business (B2B) transactions, bypassing the conventional intermediaries. It can replace many conventional financial services offered by the banking and financial sectors, such as retail banking, foreign exchange, wealth management, investment advice, stockbroking, spread-betting, corporate banking and lending, and loan brokerage. It can also make those conventional financial services speedier, flexible, and personalized. Under lockdowns, many MSMEs across the globe have been forced to close their workplaces or retail shops. Therefore, to survive, fintech applications became fundamental for their daily operations, i.e., receiving payments, putting orders, transferring money, paying tax, and gaining access to credits (Sahay et al., 2020). For example, the volume of mobile payment transactions in the world has risen from US$ 8.6 billion in 2015 to US$ 255.9 billion in 2021 (Figure 1). Top contributors for mobile payments in the area include, among others, Alipay and WeChat Pay in China, MobiCash in Bangladesh and Paytm in India (Li et al., 2018; Sinha et al., 2019; Liao and Yang, 2020). Countries in Asia and the Pacific dominated the global uptake of e-wallets and mobile POS payments. Worldpay's 2021 Global Payment Report forecasts that e-wallets will account for nearly half of all POS payments in the Asia-Pacific region, at 47.9%, while the usage of debit and credit cards is forecasted to decrease steadily (Global Payments Reports., 2021). Many least developed countries (LDCs) in the region have also experienced the same upward trends on digital payments5. Consequently, emerging digital payment applications have caused a rapid decline in cash transactions which are predicted to drop from 19.2% in 2020 to only 10.8% in 2024 in the Asia-Pacific region (Agur et al., 2020).
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FIGURE 1
 Mobile payment transactions in Asia and the Pacific from 2015 to 2021 The United States billion dollars. Source: The authors' compilation based on McKinsey (2021) available at the following link: https://www.mckinsey.com/~/media/mckinsey/industries/financial%20services/our%20insights/the%202021%20mckinsey%20global%20payments%20report/2021-mckinsey-global-payments-report.pdf.


Under the ongoing crisis, when investors try to minimize their risk exposure in the traditional banking and financial sector, new fintech applications and digital platforms have been developed to channel alternative capital flows to MSMEs (Lewis and Liu, 2020). Large online banks widely adopted online lending. For example, MYbank in China, in partnership with Ant Group, offers “no contact micro-loans” to SMEs (Yang and Zhang, 2020)6. The bank has actively encouraged its SME customers to move to digital finance by teaching them how to use online services (Toh and Tran, 2020). Another example is PayPal, which promotes contactless fintech services through QR codes, allowing SMEs to receive loans and make transactions while minimizing health risks related to COVID-19 (Remolina, 2020). Barriers faced by SMEs under the pandemic have provided opportunities for new business models to offer innovative financial products (Lewis and Liu, 2020). Those fintech firms have also analyzed MSME borrowers' creditworthiness through online financial and social data and ML systems (Ghosh, 2020). Their limited credit history has historically disadvantaged SMEs' credit rating, a common problem among Asia-Pacific developing countries that typically lack extensive coverage of credit bureaus and credit registries (Abe et al., 2012). In this vein, online data became essential for fintech firms to prioritize the provision of loans (Wang F. et al., 2019).



Identifying key elements in financial digitalization for SMEs—A bibliometric literature review

The study's objective is to identify strategies to properly utilize emerging digital financing applications that could offer much-needed support to MSMEs' access to finance during time of crisis. The study specifically attempts to answer the following research questions:

i) What drives digital financing for MSMEs?

ii) Which factors have impacted the development of digital finance amid the COVID-19 pandemic?

iii) What are policy implications?

This research is based on a bibliometric review, an ICT-based technique of carrying out a literature review to trace the relationships of academic journal citations. The bibliometric review can analyze citation indices and assess the popularity and influence of articles, authors, sources, and keywords. The review employs data mining, science mapping, social network analysis, and identification of frequently appearing words (Van et al., 2017). It is also a quantitative way of assessing academic research that compares studies' impact more easily than peer reviews, which may be arbitrary. The procedure of a bibliometric literature review is straightforward, and the results can be replicated using the same method (ibid.). An advantage of the bibliometric literature review is its ability to identify structural frameworks among key issues and players to form a comprehensive knowledge base (Zupic and Cater, 2015). The bibliometric review can distinguish itself from conventional literature reviews because it does not address findings or subsets of literature but rather looks at the literature in its entirety to draw broader conclusions on select topics.

This study was conducted in February 2022 using Scopus' database, a leading journal platform of Elsevier7, to search relevant journal articles with defined keywords in peer-reviewed journals. The VOSviewer, a bibliometric mapping software, visually identified relations among keywords, articles, authors, and sources, utilizing the preferred reporting items for systematic reviews and meta-analysis (PRISMA) approach (Moher et al., 2010; Van et al., 2017). The PRISMA is an evidence-based meta-analysis that reports a wide variety of systematic reviews (Liberati et al., 2009). Accordingly, this research undertook the following four steps: (i) selection of keywords; (ii) literature search; (iii) analysis on keyword co-appearances; and (iv) co-keyword mapping. Those steps are elaborated.

First, the study identified relevant keywords. As the search queries, this study chose the following keywords: “digital transfer*” or “digitalization” or “fintech” or “digital finance*” or “financial tech*” or “business”, and “MSMEs” or “COVID8.” Those keywords are chosen to find materials to synthesize the main trends of MSMEs' financial digitalization properly and adequately. Then, it moved to digitalization and digital financing linked to either MSMEs or COVID. To broaden the scope of the research and obtain a richer dataset, other keywords, namely digital transformation, fintech, financial technologies, and business, were added.

Second, relevant documents were extracted from Scopus. As of February 15, 2022, Scopus encompasses 36,377 scholarly titles, 22,794 active titles, and 13,583 inactive titles from 11,678 publishers, of which 34,346 are top-level peer-reviewed publications in subject fields: life sciences, social sciences, physical sciences, and health sciences. Three kinds of literature are included: book series, journal papers, and trade journals. All relevant articles in the Scopus database were reviewed to maintain high-quality standards (Kulkarni et al., 2009; Van et al., 2017). The database produced 665 documents: 325 are journal articles, 212 are conference papers, 79 are books or book chapters, and 49 are reviews9. Only English articles were retained under the screening process to exclude ineligible articles. Then, the remaining 644 articles' relevance was verified by reviewing their titles, abstracts, and keywords. Additional 15 articles were excluded as fintech was only mentioned as background information or the articles were not relevant to SMEs financing, leaving the final number of articles at 629.



Results

The results search suggested that literature on MSMEs digital financing slowly grew from 2014 until 2017, that only 67 articles were published during the 4 years (Figure 2). From 2017 to 2021, however, increased interest was observed as 563 articles, conference papers, and reviews were published on the topic for 4 years. The exponential increase in scholarly articles on MSME digital financing could be due to the increasingly widespread diffusion of fintech applications (Krugman, 2007; Breidbach et al., 2019).


[image: Figure 2]
FIGURE 2
 Scholarly publications on SME financial digitalization, number by year. Source: The authors.


The geographical distribution of scholarly articles on MSMEs digital financing is presented in Figure 3. The most productive countries are China (135), the United States (97), the United Kingdom (69), and Indonesia (37), which account for 53.7 per cent of the scholarly articles considered in this bibliometric analysis. While Anglo-American scholars dominate academic works on the topic, China and South-East Asia (i.e., Indonesia and Malesia) seem to be relatively advanced.
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FIGURE 3
 Geographical distribution of scholarly literature on SME financial digitalization, number of publications. Source: The authors.


Figure 4 shows the distribution of literature disciplines. The top discipline is business and management (257 articles), followed by economics (118 articles) and computer science (80 articles), accounting for 70 per cent of the entire literature. Other minor disciplines include social science, engineering, and mathematics and decision science.
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FIGURE 4
 Disciplines of scholarly literature on SME financial digitalization. Source: The authors.


Third, VOSviewer was deployed to analyze keyword co-appearances in the identified literature (N = 629). A keyword co-appearance analysis is a technique that establishes relations by counting co-appearing keywords that co-appear more frequently within a certain database of documents (Zupic and Cater, 2015). This study aimed to build and understand the cognitive structures of a theoretical concept or an emerging framework of digital financing for MSMEs's digital financing during the COVID-19 pandemic (Börner et al., 2003; Suri and William, 2016).

Finally, VOSviewer created a co-keyword map that provided a semantic analysis of the most frequently appearing keywords and their relationships (Figure 5). A total of 625 co-appearing keywords were found, whereas only 125 keywords respected the threshold of at least eleven co-appearances. Five clusters emerged as the major elements of the framework of MSMEs financial digitalization under the COVID-19 pandemic. Those are: (i) digital financial services; (ii) financial inclusiveness; (iii) digital transformation; (iv) electronic trading; and (v) financial technologies.
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FIGURE 5
 A bibliometric map on MSMEs digital financing under the COVID-19 pandemic. Source: The authors, based on the VOSviewer analysis.


The first cluster on “digital financial services” (in red) suggests that MSMEs' digital financing is an integral part of the growing digital economy phenomenon adopting emerging fintech applications. Scholars in this cluster have been studying the impact of digitalization and financial innovation on MSMEs' access to finance and how regulations can enhance MSME digital financing (Arner et al., 2016; Anagnostopoulos, 2018; Batunanggar, 2019). The most frequently appearing co-keywords are fintech, digitalization, and financial innovativeness (e.g., Saksonova and Kuzmina-Merlino, 2017; Qamruzzaman and Wei, 2019; Sestino et al., 2020; Taula, 2020; Yang and Zhang, 2020).

The second cluster on “financial inclusiveness” (in yellow) addresses how big data algorithms can improve MSMEs' access to financial services. The drivers behind this cluster are multiple such as AI, ML, and predictive analysis (Wang F. et al., 2019)10. Given those emerging technologies, MSMEs customers are now interacting with their banks more digitally, and their behaviors and expectations have been changed. That means that personal interactions have been reduced, but at the same time, it is possible to collect financial and non-financial data in an automated way and therefore analyze a large amount of data to propose more tailored services to MSME (Dubey et al., 2020). Such technological evolutions, lead to larger amounts of data handling due to the rise of the Internet of things (IoT)11 and new biometric authentication12, which have played a critical role in the usage of big data analysis (Dupas and Jonathan, 2013; Pejić et al., 2019; Liao and Ling-Ling, 2020).

The third cluster on “digital transformation” (in blue) focuses on systematic changes and upgrades in the financial sector. Main keywords include information systems and information usage, which have been pivotal in digitally transforming the financial services' sector more effectively (Gomber et al., 2018). According to the literature belonging to this cluster, the influence of digitalization and automation has resulted in opportunities for more cost-effective operations, rapid actions, on-time delivery, and increased customer and employee engagements that help financial institutions stand out among competitors (Gomber et al., 2018). Enhanced information systems and effective information usage assist financial institutions in compliance, accounting, and financial management while minimizing human errors and risks by developing robust portfolio strategies and policies (Hurley and Julius, 2016; Engert and Ben, 2017; Puschmann, 2017; Zhong et al., 2017). The fourth cluster on “electronic trading” (in green) is about studying digital payments and electronic trading tools and how they can be protected through cybersecurity13 and data management. One key reason electronic trading is at greater risk than ever before from cyberattacks is that there is a massive rise in the number of people using online trading platforms. While this rise has dramatically increased individuals' willingness to invest globally, it has also opened up many opportunities for frauds like hacking. In the literature belonging to this cluster, therefore, there is an emphasis on how cybersecurity software can help protect electronic trading transactions (Broeders et al., 2017). Important co-keywords include electronic payments, mobile payments, and data security (Puschmann, 2017; Saksonova and Kuzmina-Merlino, 2017; Wonglimpiyarat, 2017; Iman, 2018; Masood and Paul, 2020).

In the fifth and last cluster on “financial technologies” or “fintech” (in violet), there are co-keywords that relate to emerging financing technologies. In this cluster, the literature stresses the important role of new fintech tools, especially for MSMEs (Fenwick et al., 2018). New fintech applications such as peer-to-peer (P2P) lending, crowdfunding, and mobile money provide MSMEs with access to finance and allow them to make and receive electronic payments, secure financial products, and have a chance to build a credit record or history. Another important keyword is blockchain (Dara, 2018; Fenwick et al., 2018; Gao et al., 2018; Cong and Zhiguo, 2019; Dorfleitner and Braun, 2019; Toh and Thao, 2020). Table 1 summarizes the top 10 keywords by the frequency of appearance and describes them in detail. They consist of the major elements of the MSME digital finance framework under the COVID-19 pandemic. The table provides their definitions, benefits, challenges, and major articles. The table also illustrates the most popular emerging concepts and technologies for policymakers to facilitate MSMEs' access to digital finance in the post-COVID era (Wang H. et al., 2019).


TABLE 1 Major elements of SME financial digitalization.
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In addition to those top 10 elements, other co-keywords include: “information system” (seven appearances starting from 2013), “financial services” (15 appearances starting from 2014) and “financial technologies” (eight appearances starting from 2014). More recent co-keywords include “machine learning” (three appearances in 2020), “blockchain technologies” (three since 2019), “digitalization” (four since 2019), “crowdfunding” (three from 2019), and “Ethereum”14 (four from 2019).



Discussion

The knowledge base in the database started to appear in the academic production around 2014, but it was not until 2017 that the interest in digital financing topic took off. The greater interest may be due to the higher popularity of emerging technologies; such as the usage of digital financing tools as mobile banking app which started to boom around 2015.

The paucity of works from African countries as well as from the Middle East is on the first sight not explainable with the data at hand and the software package used. However, an explanation might be given by the fact that they have in relative terms fewer academic institutions than Western or Asian countries. Figure 3 shows an increasing number of publications coming from Asia, a trend which is likely to continue. Furthermore, we can deduct from the country analysis figure that a high interest in the last couple of years around innovation in digital financing tool comes from China and Anglo-American societies which both contributed the most to the knowledge base.

In the red cluster named “digital financial services” the keywords digital economy and fintech were the most frequently occurring and majority of the studies revolved on how to digitalize countries' economies and in particular on how to sustain MSMEs after the first 2020 pandemic waves. During the past 2 years' governments have put in place measures aimed at improving MSMEs financial liquidity issues, introducing cash transfer scheme to regulate timely payments, reaching the correct beneficiaries, improving accounting reports of cash transactions, and strengthening accountability by providing a reliable audit trail. In the same clusters the following papers (Wollschlaeger et al., 2017; Bansal et al., 2018; Bejaković and Mrnjavac, 2020; Milenkova and Lendzhova, 2021; Reddy et al., 2021) highlighted the importance of population becoming digitally literate in order to be able to use proficiently digital tools. In fact a paramount challenge for governments trying to help MSMEs with innovative tools concerns digital financial literacy which is a burning issue to solve as digital skills and know-how gaps require awareness campaigns showcasing the advantages of using digital technologies.

In the cluster named financial inclusiveness the keywords Artificial intelligence (AI) and machine learning (ML) were most predominant and frequently occurring. The following studies in the clusters (How, Wenzlaff, 2017; Ongsulee et al., 2018; Ghoddusi et al., 2019; Verma and Gustafsson, 2020; Cheah et al., 2021; Goodell et al., 2021; Cao, 2022), showed how critical Fintech platforms specialized in financial predictive analyses using AI and ML can be in order to support MSMEs financing purposes. Adopting digital financing platforms enhanced by AI and ML hold enormous potential for MSMEs. Enterprises faced numerous financing issues both during and after the pandemic. Limited access to funding was critical as MSMEs tended to be informal, young, have less publicly accessible information and operated in unfamiliar sectors, all of which contributed to higher asymmetries and risks deterring traditional bank lending. Often, these businesses did not have ample reserves that could be used as collateral. In addition, MSMEs can find it too expensive to be listed in the stock markets. Even if they are listed, they can then struggle to attract sufficient funding from the capital market, as investors in these markets prefer big, less risky companies with more liquidity (Abraham and Schmukler, 2017). During the pandemic, efforts to adopt digital technologies have grown exponentially. However, this growth has been primarily on digital transactions i.e., contactless payments (see Table 1). Only a few countries have used the totality of tools currently provided by fintech entities. China, for example, utilized Ant financial, a subsidiary under Alibaba, to provide digital transfers, management of digital wealth and online loans for MSMEs. In Zimbabwe the leading payments platform, EcoCash, with the support of digital investor exchange IEX and UNCDF, has launched a world-first stock exchange that draws on automatically generated payments data from businesses to provide robust due diligence and credit ratings for prospective listings. It hopes to provide a much-needed debt and equity financing window for fast growing and innovative Zimbabwean MSMEs. Additionally, another relevant trend emerged within the same cluster highlighted in the following articles Makina (2019), Al Nawayseh (2020), Beck (2020), Demir et al. (2020), Senyo and Karanasios (2020) that showed how to extend Financial Inclusiveness with using Innovative measures linked with AI and big data. Other articles (Ardian, 2020; Ingves, 2020; Bala and Singhal, 2022) focused especially on how national ID systems provided digital authentication and helped boost financial inclusiveness. Governments by implementing these measures could better help digital finance service providers to carry out credit score and due diligence. Digital IDs, however, come with citizens' privacy risks which need to be managed to build trust and enhance the benefits of identification. Major risks include data leakage and misuse. An important mitigation factor, apart from strong laws and regulations, is incorporating data protection and privacy laws in the design of digital ID systems.

In the cluster named Digital Transformation the keyword “Industry 4.0” appeared often, the following articles Bukht and Richard (2017), Autenrieth et al. (2020), Mhlanga (2020), Azadi et al. (2021), illustrated which are some of the most needed technological infrastructures upgrades. Governments reforms in certain areas need to enhance digital infrastructure as basic as internet which requires a reliable supply of electricity. There is a need to fix infrastructure limitations in the energy sector securing investments, if necessary, from foreign investors.

In the cluster named Electronic Trading the articles talked about measures implemented by governments to facilitate and support MSMEs and population leveraging digital channels. The following articles Bachas et al. (2018), Ramírez de la Cruz et al. (2020), Klüver et al. (2021), described the reduction of transaction costs implemented by governments as a response to help MSMEs affected by the pandemic. The cost of transactions is a major problem to adopt digital financing services (Wazurkar et al., 2017; Bertola and Jose, 2018; Agur et al., 2020). Opening fees for digital bank accounts and minimum balance requirements in some cases prevent smaller firms from opening bank accounts and often this leads to MSMEs from having adequate access to subsidies (Dupas and Robinson, 2013). By reducing transaction fees, digital finance can improve MSMEs' access to financial services (Suri and Jack, 2016) since the use of cash for a G2B and G2P reliefs requires massive transaction costs. An excellent example comes from the Bank of Indonesia which has waived the fees for businesses and individuals making or receiving payments through the Quick Response Code Indonesian Standard (“QRIS”). Launched in 2017, the QRIS has now been used for all electronic payments that use QR codes (e.g., server-based electronic money, electronic wallet or mobile banking) in Indonesia. QRIS offers secure and convenient transactions through mobile phones. QRIS transactions are profitable for merchants and customers due to efficient payments through one QR code that can be used for all mobile phone payment applications. Lastly, QRIS transactions are processed in real time, thereby supporting the uninterrupted operation of the payment system.

In the cluster named financial technologies commonly mentioned keywords were “blockchain”, “cryptocurrency”, “crowdfunding” and “P2P lending”. The following articles in the clusters (Leong et al., 2018; Belanche et al., 2019; Ali et al., 2020; Dutta et al., 2020; Murakami et al., 2020) were talking about how to provide secure retail digital payment system that could enhance the financing possibilities for MSMEs. According to Jagtiani and John (2018) regulating central banks partnership with financial institutions and fintech to provide digital payment systems is an optimal condition that would allow real-time, secure, and interoperable digital payment systems able to disburse funds to SMEs. If this were implemented governments could reduce the cost of distributing funds, increasing the speed and reliability of payments by adopting fintech services.



Implications for governments

The pandemic has induced supply-side disruptions and depressed aggregate demand, and the “lockdown” measures have shut down many businesses temporarily. The sudden, substantial loss of revenues has caused significant liquidity stress on businesses. According to some of the most highly cited studies in the database (Crehan, 2020; Jeasakul, 2020; Song et al., 2020; Chen et al., 2021; D'Orazio, 2021), the most effective macro-economic objective combined with newer technologies is increasing company liquidity. A cost-effective way to do so is using digital fintech tools which can mitigate the negative economic impact of COVID-19. Businesses in fact, even if they remain viable in the long term, need liquidity to survive through the crisis. Digital financial services to support MSMEs, (Couppey-Soubeyran, 2020; Lagoarde-Segot, 2020; Prat and Walter, 2021), highlighted the role of governments in issuing debt securities—bonds, treasury bills or commercial papers—and provided “drone” money, which is the digital version of helicopter money. By using this new technology to distribute funds governments were able to distribute basic money relief funds directly to MSMEs, rather than through banks and financial markets. Some examples come from the United States, where the Federal Reserve launched the Main Street Business Lending Program (English and Liang, 2020), which sets up a special purpose vehicle (SPV), partly backed by the Treasury, to acquire corporate loans extended by banks under the program. In the euro area the central banks have provided term funding to banks to lend to firms and households. Such lending is supported by credit guarantees provided by governments and existing public schemes.

Spreading digital literacy is another noteworthy implication that arise from the literature contained in the database; governments can promote relevant knowledge training in local communities, setting up ICT training centres and facilities for SMEs; this could be done to enable business owners to engage in the digital revolution while avoiding frauds and costly errors. Trust is also essential to enhance and adopt correct digital behaviours, therefore coherent digital security infrastructure, privacy policies and online customer protection are critical issues that will need to be dealt with.

Governments embedding fintech applications using AI and ML algorithms will unlock lots of data found in traders', banks', logistics databases etc. These predictive algorithms can provide risk management advice that helps unlock MSMEs financing and are solutions that should be explored by local governments. Credit scoring using AI and ML models can allow MSMEs financing which in the past was unavailable. Governments can ultimately help MSMEs receiving more financing by allowing fintech to provide customized digital products and services to MSMEs, helping them to digitalize their operations. APIs can also be used to provide trustworthy digital identity solutions for customer identification/verification at onboarding land for authenticating customer identity to authorize access to the customer's account (Qamruzzaman and Jianguo, 2019).

Digital transaction and digital loans processes simplification is another trend worthy to be explored by governments. For example, the digitalization efforts for financing made in Cambodia which launched an online soft loan scheme called “Cambodian Shared Switch” enabled MSMEs to receive loans and to make inter-agency transactions through payment service providers. The tool facilitated users and financial institutions, to receive loans in a timely manner and in a totally digital way speeding up the time to provide a loan and reducing intermediaries (Royal Government of Cambodia., 2016). Also, the Bakong project by the National Bank of Cambodia in 2019 enabled payment transactions across networks and improving interoperability, using blockchain technology. These initiatives could be replicated also in other LDCs to improve access to digital financing for MSMEs. Indonesia launched an unconditional Cash Transfer application (Bantuan Langsung Tunai/BLT) for ultra-micro and micro enterprises. South Korea spent KRW 5.1 trillion this year on big data platforms, artificial intelligence and fifth-generation telecommunication services, called “New Deal projects”, on which the government, on 1 June 2021, pledged to invest KRW 76 trillion over the next 5 years to help MSMEs digitalization.

Regularizing new financial technologies can help data collection for more effective policy formulation. Regulations should facilitate the establishment of P2P and crowdfunding platforms, payment gateways, and Points of Sale (PoS) terminals. Simultaneously, laws on cybersecurity controlling digital financing activities and ensure safety, efficiency, and reliability of DFS should be drafted and implemented. Laws must guarantee that new technologies can be used appropriately and safely. Electronic signature rules, contract compliance, insolvency, intellectual property laws, KYC standards, and cross-border remittances are other fields that are worthy of attention. AI regulation, especially how AI can fit into established regulatory frameworks require new frameworks to be created, and it is a subject that will continue to gain prominence soon. To tackle the challenges identified so far, governments need to provide an enabling regulatory and policy framework, while banks and fintech firms need to work together to establish expertise in initiating fintech solutions. Consequently, modern regulations should include strict, built-in security protections to drastically minimize the incidence of payment fraud and to guarantee the confidentiality of users' financial information, which is particularly important for online money transfer. Before making a transfer, a combination of at least two independent factors, such as a physical item—a card or mobile phone—and a password or biometric feature, such as fingerprints should be required.



Research directions for future studies

This paper has identified number of research gaps that can be explored for future research:

Firstly, among informal and innovative sources of financing, crowdfunding, ICOs, and social capital have been identified as novel topics, while capital market interventions, IPOs, participatory financing, and venture capital finance have been recognised as emerging topics worthy of future research attention among formal financial resources. Contemporary MSMEs financing research has found utility in entrepreneurial, institutional, and sustainability theories, which represent a set of trending theories that we strongly encourage future authors to consider. However, the theoretical foundations of conventional finance can still be employed in novel ways by future research in conjunction with new trends in MSME financing behaviour.

Secondly, MSMEs financing in Africa and the Middle East has received minimal study attention in the top journals dedicated to this field of knowledge. Future study is strongly encouraged to shed light on MSME finance in emerging and developing economies where MSMEs play a vital role in driving economic growth and employment.

Thirdly, the majority of MSMEs financing research is designed for theory testing; therefore, it is necessary to revisit and debate existing theories through theory application and elaboration efforts, as well as to conceive new theories through theory building, in order to expand our understanding of MSMEs financing in novel and meaningful ways. The majority of research on MSME finance relies on archival data and empirical approaches. Even if these methodological choices are reasonable, we encourage future study to investigate alternative research designs and data collection and analysis methodologies in order to increase the diversity of the research findings. Case studies, experiments, and field investigations are therefore strongly encouraged.

The authors expect development, to be incremental and to concentrate on establishing practical requirements for the application of AI to specific cases for regulators (e.g., regulating the use of AI in credit screenings, regulating the use of chat bots etc.). Digital financing tools could be the lifeblood of MSMEs, especially during critical times such as the present COVID-19 pandemic.



Conclusion and limitations

The COVID-19 pandemic continues to have growing influence on the global economy while strongly impacting the financial survivability of SMEs in the Asia-Pacific region. Because of the extraordinary nature of the crisis, legislatures, financial regulators, central banks and fintech companies face the challenges of sustaining well-functioning financial markets, ensuring adequate liquidity in the economy and maintaining the financial stability of SMEs. Even though COVID-19 has slowed down business for many SMEs and has caused many of them to shut down, digital financial services could offer a speedier relief to them. Traditional financial institutions and fintech companies are attempting to leverage data-driven financial solutions to solve the challenges derived from the pandemic. Despite their potential benefits, digital finance solutions for SMEs looks challenging in the post-pandemic era. Making an adequate balance of different regulatory objectives would be crucial for SMEs' sustainable recovery.

There are methodological limitations in this study, which may be addressed in future research. The study first examined only one database, Scopus, which restricted article research; other resources such as Web of Science and SciDirect can be recommended in upcoming bibliometric studies. Second, this study may foresee future research based on the source or subject of the publication which may contribute to a broader understanding of financial technology for MSMEs.
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Footnotes

1 The etymology of fintech derives from the combination of two English words: finance (financial services) and technology (information technology; Gimpel et al., 2018).

2 Merchant aggregators are service providers through which e-commerce or mobile merchant services can process their payment transactions (Taula, 2020).

3 Alternative lending refers to any lending practice that happens outside a traditional banking or financial institution. Examples could be crowdfunding and peer to peer lending (Di Pietro, 2020).

4 A super platform is a type of digital financial solutions which bundle together, in one platform, multiple different fintech services. An example of super platforms is Ant from Alibaba (Van Uytsel, 2020).

5 Among LDCs in Asia and the Pacific, Cambodia in November 2020 eased the registration process for e-commerce companies, passing an e-commerce law (Deloitte, 2020). Kiribati also introduced digital solutions in March 2020 to tackle the spread of COVID-19 to leverage ICT and e-commerce growth (UNCTAD, 2020). Myanmar's COVID-19 relief strategy also features e-commerce (UNCTAD, 2020).

6 This is a digitized loan that involves online applications and does not entail any direct human contact. The loan scheme, launched in China in April 2020, provides financial support to 10 million SMEs around China in the resumption of work and production in the wake of the coronavirus (Yang and Zhang, 2020).

7 Visit https://www.scopus.com/ for details.

8 The asterisk is a symbol that broadens a search by finding words that start with the same letters but may end differently, e.g., digital finance, digital financing, etc.

9 When the keyword “COVID-19” was excluded from the research queries, no significant difference was observed in the bibliometric results. This could be due to a small number of relevant academic literature relating to COVID-19 have been so far published.

10 Predictive analysis is the use of data, statistical algorithms and machine learning techniques to identify the likelihood of future outcomes based on historical data (Wazurkar et al., 2017). The goal is to assess what will happen in the future.

11 Internet of Things (IoT) refers to the networking of objects via Internet (Madakam and Ramaswamy, 2015). IoT works by connecting and analyzing all the data coming from different platforms and devices belonging to a financial institution. In this way, banks can allocate and better customize their services to customers, the most significant advantage of IoT in the banking sector.

12 Biometrics is a form of measuring physical characteristics to verify one's identity, new ways like face, iris, and fingerprint scanners have been employed to verify customers' identity when using digital financial services.

13 Cybersecurity is the practice of protecting systems, networks, and programs from digital attacks. These cyberattacks are usually aimed at accessing, changing, or destroying sensitive information; extorting money from users; or interrupting normal business processes.

14 Ethereum is an open-source platform that uses blockchain technology to create and run decentralized digital applications, that enable users to conduct transactions directly with each other to buy, sell, and trade goods and services without a middleman.
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Digital economy refers to an economy focused on di

tal computing technologies. Fintech is a branch of the digital economy, and itis used to describe new technologies
that improve and automate the delivery and use of financial services.

‘The digital economy can improve SMEs financing by increasing the efficiency of financial services and enhancing the financial inclusion of unbanked businesses and

individuals. Fintech helps companies, business owners, and consumers better manage their financial management by utilizing specialized software which reshapes
lending, approves loans quickly and provides more access to capital.

‘The digital economy challenges how organizations store data and manage transactions while enabling fintech companies to develop new financial products and
services. There is also a need for new regulations to encourage the financial industry to adopt fintech applications, stimulate fair competition in the sector and provide
more security against fraud (e.g, protecting personal data).

Personal Capital (https://www.personalcapital.com/); Kabbage (https://www.kabbage.com ).

Friedman (1969), Dolata and Schwabe (2016), Zavolokina and Schwabe (2016), Bukht and Heeks (2017), Saksonova and Kuzmina-Merlino (2017).

211

Blockchain is an evolving decentralized model of computing based on distributed ledger technology that refers to a model that uses encrypted chained block structure
to verify, store and update data using distributed node consensus algorithms. Smart contracts are lines of codes stored on a blockchain and automatically execute when
predetermined terms and conditions are met.

Blockchain enables the decentralized consensus recording of debt repayment or debt default rendered by verifying and validating certain lending and borrowing
activities in distributed ledgers. It alleviates information asymmetry and credit rationing problems and creates shared risk pools among stakeholders, including SME
borrowers. Using blockehain, governments could promote inclusive financing for SMEs with no or insufficient collateral as an alternative financing channel. Smart

contracts in SMEs financing can make loan portfolios more transparent and enable the algorithmically automated exchange of loan principal, interest, penalty, and cost

while boosting contractibility and enforceability.
Interoperability challenges are widespread as most blockchain networks do not communicate with peers, and there is no universal standard yet, There s also a lack of
high-quality talent able to implement blockchains.

Circle (https:/ /wwiw.circle.com /en/); Ethereum (https: //ethereum.org/en/).

Noyes (2016), Eyal (2017), Singhal et al. (2018), Wang R. et al. (2019), Cong et al. (2022).

73

Al refers to the simulation of human intelligence in machines programmed to think like humans and mimic their actions. In finance, it is transforming the way of
interacting with money. ML is an artificial intelligence (AI) application that provides systems to learn and improve from experience without being explicitly
programmed automatically.

Al helps the financial industry streamline and optimize credit decisions to quantitative trading and financial risk management processes. ML in SME financing helps
lenders improve credit assessment, fraud detection, customer acquisition, and workflow optimization. Al can help lenders understand better consumer behaviour and

support lenders forecast future business opportunities. That includes predicti

such as whether a customer intends to purchase a digital lending product. AT
combined with ML models to acquire customers by analyzing clickstream data, search data, and similar information. Based on this categorization, lenders can reach out
to SMEs more targeted manner customizing their products promptly without requiring consumers to visit a physical bank.

‘The bias of the information and data collected, as the algorithms may reflect programmers’ bias. Lack of programs that are compatible with Al requirements. Privacy

issues arise if Al is collecting sensitive data, even if the information s not harmless by itself but becomes sensitive when collected together.

Ayasdi (https:

/www.ayasdi.com /); SOCURE (https:/ /www.socure.com /); Kasisto (https: / /kasisto.com/).
Kauffman et al. (2017), Choi and Lee (2018), Qi and Xiao (2018), Belanche et al. (2019), Dubey et al. (2020).

69

A large volume of data - both structured and unstructured.

Big data analysis can lead to better strategic financial decisions by identifying the root causes of failures in SME lending in real-time. Financial institutions can create
financial products based on the big data of borrowers' behaviours, such as SMES' buying habits. Big data applications could assimilate raw data from many
unconventional sources and select the right SME who may not even have a credit history to lend to.

Data integration is a major obstacle as they need to come from diverse sources in various formats. There is a high implementation price for such data integration as
there has been no standardized approach. The usage of big data is an object of concern as ifit scales up too rapidly and in an unregulated way, it may also lead to
infringements of civil liberty and privacy.

Hadoop (https://hadoop.apache.org/); NoSQL (https://nosql-database.org/); Amazon Redshift (https://aws.amazon.com/redshift /).

Hurley and Adebayo (2016), Broeders et al. (2017), Bach et al. (2019).

63

A digital currency is a form of money available only in a digital or electronic form. A cryptocurrency is a sub-type of digital currency or a digital asset that relies on
cryptography to chain with digital signatures. Bitcoin is its first cryptocurrency and most popular. Many cryptocurrencies are decentralized networks based on
blockchain technology where a disparate network of computers enforces distributed ledgers. A distinguishing characteristic of cryptocurrencies is that no central
authority issues them, making them potentially immune to government intervention or currency manipulation.

‘The advantage of lending cryptocurrencies is that they have lower transaction fees than credit cards. When cryptocurrency is not exchanged, it also eliminates bank
charges. Furthermore, borrowers do not need a bank account, favouring unbanked SMEs. In many cases, payments through cryptocurrencies reduce the chance of
frauds as they cannot be reversed, unlike credit card payments that can be reversed using chargebacks, a feature often exploited by fraudsters.

Lack of legislation makes cryptocurrencies riskier as digital currencies are decentralized virtual entities and are often highly volatile. Lack of user-friendly and

standardized processes for buying, selling, storing, and using eryptocurrency is needed. Countries like Bangladesh, Bolivia, Ecuador, and Viet Nam have prohil
crypto transactions.

Bitcoin (https://bitcoin.org/en/); Ripple (https://ripple.com/); Dash (https://www.dash.org/).

Narayanan et al. (2016), Mannaro et al. (2017), Taskinsoy (2019), Fosso et al. (2020).

47

Electronic trading uses computer technology to bring buyers and sellers together

a virtual marketplace rather than on a trading floor. Online remittances are

transfers of money, often made by a foreign worker to an individual in their home country using digital tools. Online foreign currency exchange is an Internet-based

platform that facilitates exchanging currencies between countries, or businesses, for delivery in a secure, centralized setting. Digital banking is the digitization (or

moving online) of all the traditional banking activities and programs services that were historically only available to customers when physically inside a bank branch.
Electronic trading services are easy for anyone to access and use. All that is required is an Internet connection and funds in a checking account, while investments and
trades can be made anywhere as long as there is an internet connection. Additionally, the cost of transactions can be much less than using a traditional stockbroker.
SMEs can gain more confidence in international trade by knowing the exchange rate at which financial transactions will be carried out. Online remittances, which are
easier and cheaper to process directly to recipients, benefit migrant users compared to conventional cash-based systems. Digital banking allows customers to make and
receive payments everywhere at a generally lower cost than physical banks.

Fraudsters around the world often target electronic trading. The lack of technical skills and digital financial literacy represents a major challenge as using websites and
taking online payments can be tricky for people who are not comfortable using computers and have less access to Internet

NYSE Arca (https://www.nyse.com/markets/nyse-arca); Zelle (https:/ /wwiw.zellepay.com/); M-PESA (https:/ /www safaricom.co.ke/).
Shastry et al. (2014), Kemp et al. (2018), Zaffar et al. (2019), Murakami et al. (2020).

5

Crowdfunding collects small amounts of capital or donations digitally from many individuals to support a new business venture or a non-commercial activity.
Crowdfunding can quickly and effectively build awareness regarding projects among potential investors or donors. It can be an effective channel to obtain the funds
needed to launch a new project quickly with the support of an engaged community. It can help SMEs find the financial support they need while providing investors with
an equity stake in the SMEs.

Generating trust in investors with no financial viability history can be troublesome. Multiple platforms are available, which can generate confusion for both SMEs and
investors.

Kickstarter (https:/ /www kickstarter.com/); GoFundMe (https://www.gofundme.com/).

Mollick (2014), Bordo and Andrew (2017), Jenik etal. (2017), Langley and Leyshon (2017), Cowling et al. (2020).

a1

tal platforms and applications on consumer behavior for credit risk assessment.

Credit scoring based on alternative data can facilitate SMEs without credit history or stale credit scores to access credits. Alternative data can help fill up a credit scoring
gap as many Asia-Pacific fintech companies are leveraging alternative data created by the rising level of social and economic activities taking place online.

Privacy concern is ising. As helpful as some of the information s to lenders, not every borrower wants to share details about their habits and occupation history when
applying fora loan.

Lenddo (https://lenddoefl.com/).

Choi and Kyungho (2018), Cong etal. (2019), Lu et al. (2019), Oskarsdot
27

etal. (2019), Wang F. etal. (2019), Lewis and Qiang (2020), Nopper (2020).

P2P lending is a form of crowdfunding used to raise loans for people who need to borrow from people who want to invest. However, no shares are involved in the deal.
P2P lending generally provides higher returns to investors relative to other investments, although it usually comes with a lower interest rate because of the greater
competition between lenders and lower origination fees. For some borrowers like SMEs, peer-to-peer lending is a more accessible source of short-term funding than
conventional loans from financial institutions. P2P platforms usually operate at lower overheads and offer their services at a lower cost than conventional financial
institutions.

P2P loans are exposed to high credit risks. Many borrowers who apply for P2P loans possess low credit ratings that do not obtain a conventional bank loan. The

government does not provide insurance or any form of protection to the lenders in default. Some jurisdictions do not allow P2P lending or require P2P platforms to
provide such services to comply with investment regulations.

Lending Club (https://www.lendingclub.com/).

Galloway (2009), Bachmann et al. (2011, Lin et al. (2017), Gelb and Anna (2018), Dorfleitner and Diana (2019), Norboyeva (2020).

19

Industry 4.0 is defined as the current automation and data exchange trend in manufacturing technologies. That includes cyber-physical systems, IoT, cloud and
cognitive computing and smart factory.
ive in the

It can support SMEs financing by increasing data analytics efficiency. SMEs strive to achieve efficiency and effectiveness in organizational performance to sus

marketplace.
Industry 4.0 implementation must be designed for different production structures or company sizes, and there s a need for highly skilled labourers. High initial cost
and cybersecurity are other challenges that need to be addressed.

Eastern Economic Corridor in Thailand (https:/ /wwiw.ceco.or. th/en); Industrie 4.0 in Germany (https://www.plattform-i40.de/).

Lasi et al. (2014), Zupic and TomaZ (2015), Bertola and Teunissen (2018), Masood and Sonntag (2020), Yang and Youtang (2020).

ywords are appearing within the analyzed database of articles.
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