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Companies along supply chains have searched for new and innovative ways to ensure their 

financing and continuation of business since the aftermath of 2007-2008 financial crisis. 

Especially small and medium-sized enterprises have struggled in proving their solvency to 

financial institutions in order to obtain loans. Supply chain finance has emerged as a solution 

to offer liquidity and optimize working capital of supply chain actors. With the recent 

advances and involvement of data analytics, the financing practice is potentially becoming 

more effective. 

 

The objective of this thesis is to provide an overview of the research and practices combining 

supply chain finance and data analytics. The thesis aims to highlight reasons and examine 

benefits of utilizing data analytics in supply chain finance, particularly in increasing the 

liquidity and optimizing working capital of small and medium-sized companies. In addition, 

the thesis assesses current shortcomings, future trends and promising technological solutions 

in improving the financing practice. 

 

The research is conducted as a literature review in which international peer-reviewed 

publications, books and reviews from the fields of supply chain management, finance and 

technology have been utilized and analysed in context of the thesis. Also, the thesis 

emphasizes case studies as a desirable source of information. 

 

The thesis concludes that utilization of data analytics has significant positive effects on 

supply chain finance, specifically in terms of improving the overall efficiency of the practice. 

This is due to the improved risk management and decision-making of financial institutions 

and financial service providers in the process as data analytics can be applied to identify the 

qualities of loan receivers and guarantors and separate them based on financing risks. 

Regarding this matter, information sharing between supply chain parties was discovered to 

be crucial for supply chain finance and involved analysis to be successful. Emerging digital 

technologies are expected to bring solutions to existing flaws of the financing practice. 

However, the scarcity of robust empirical evidence and research material is still a problem 

for supply chain finance as a whole. 
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Toimitusketjujen parissa toimivat yritykset ovat etsineet uusia ja innovatiivisia ratkaisuja 

toimintansa rahoittamiseen ja turvaamiseen vuosien 2007-2008 finanssikriisin jälkeen. 

Etenkin pienet ja keskisuuret yritykset ovat kohdanneet vaikeuksia maksukykynsä 

todistamisessa ja lainansaannissa. Tämän seurauksena toimittajarahoitus (supply chain 

finance) on noussut ratkaisuksi käyttöpääoman optimointiin ja yritysten likviditeetin 

lisäämiseen toimitusketjuissa. Samanaikainen data-analytiikan kehitys ja käytön 

lisääntyminen on synnyttänyt potentiaalisia mahdollisuuksia rahoitusalalla, minkä johdosta 

data-analytiikkaa hyödyntämällä myös toimittajarahoitusta voidaan kehittää entisestään. 

 

Diplomityön tavoitteena on tarjota yleiskuva toimittajarahoituksen ja data-analytiikan 

yhdistävistä tutkimuksesta ja käytännöistä. Työssä pyritään esittämään data-analytiikan 

käytön syitä ja hyötyjä toimittajarahoituksessa etenkin pienten ja keskisuurten yritysten 

rahoittamisen näkökulmasta. Lisäksi tutkimuksessa perehdytään toimittajarahoituksen 

ongelmiin, tulevaisuuteen ja teknologisiin ratkaisuihin, joiden avulla rahoitusprosessia 

voidaan todennäköisesti parantaa.  

 

Diplomityö on toteutettu kirjallisuuskatsauksena, jossa lähdemateriaalina on hyödynnetty 

kansainvälisiä vertaisarvioituja tutkimuksia, julkaisuja ja kirjoja toimitusketjun hallinnan, 

talouden ja teknologian aloilta. Tutkimuksessa hyödynnetty materiaali on valittu ja 

analysoitu diplomityön konteksti ja tutkimuskysymykset tarkasti huomioiden. 

Lähdemateriaalin valinnassa on lisäksi painotettu tapaustutkimuksia.  

 

Diplomityössä havaittiin, että data-analytiikkaa hyödyntämällä toimittajarahoitusta voidaan 

kehittää ja tehostaa merkittävästi. Tämä on seurausta riskienhallinnan ja päätöksenteon 

edistyksestä, sillä data-analytiikan avulla rahoittajat kykenevät tunnistamaan lainansaajien 

ja takaajien ominaisuuksia sekä havaitsemaan rahoitusriskejä entistä paremmin. Lisäksi 

tiedonjako toimitusketjun osapuolten välillä sekä jaetun tiedon oikeellisuus havaittiin 

toimittajarahoituksen ja siihen liittyvän analyysin onnistumisen kannalta ratkaisevan 

tärkeiksi. Uudet teknologiat tulevat todennäköisesti ratkaisemaan toimittajarahoituksessa 

vielä olevia ongelmia ja puutteita, mutta vahvan empiirisen näytön ja tutkimusmateriaalin 

niukkuus muodostavat edelleen haasteen käytäntöjen kehitykselle ja aihealueen 

jatkotutkimukselle.  
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1 Introduction 

Supply chains are essential to all present-day businesses. Supply chain is defined as “a 

network of supply chain units collaborating in transforming raw materials into finished 

products to serve common end-customers” (Chandra & Grabis 2016, p. 18). In practice, 

supply chains integrate material, information and financial flows over organizations. 

Internationalization has stretched supply chains across the world with multinational buyers 

and suppliers (Hung et al. 2020, p. 144) and modern supply chain environment has hence 

become very complex with expanding global businesses, constantly growing markets and 

changing demands (Patil 2017, p. 32). 

 

Corporations have encountered increased stress to free working capital locked in their supply 

chains (Hung et al. 2020, p. 144) as financing has recently become more difficult to obtain 

due to various global phenomena (Moretto & Caniato 2021). Many organizations, especially 

small and medium-sized enterprises (SMEs), have experienced financial pressure due to 

challenges in financing provided by banks (Yu et al. 2021). The globalization of trade and 

finance has created a need for financial products with more flexibility, reduced cost and 

controllable risk (Chen et al. 2021). Companies have begun to seek innovative ways to 

ensure their financing and avoid capital adequacy in a challenging business environment 

where external financing has become expensive and difficult to obtain (Lekkakos & Serrano 

2016, p. 368). 

 

1.1 Background 

Supply chain management (SCM) has become more important than ever as businesses and 

supply chain networks have expanded globally. SCM is defined as coordinating, integrating 

and structuring of material, information and financial flows along supply chains (Caniato et 

al. 2019, p. 99) and it aims to enhance the speed, accuracy and efficiency of response to 

fluctuating customer requirements (Chen et al. 2020). The research history of SCM is robust, 

especially towards understanding and optimizing the material and information flows 
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(Caniato et al. 2019, p. 99). However, focus regarding the management of financial flows in 

supply chains has been very limited until the last decade (Liebl et al. 2016, p. 395). 

 

Capital markets were highly liquid before the global financial crisis of 2008 and it was not 

crucial for companies to actively manage the working capital of their supply chains. 

However, the financial crisis caused a credit crunch which particularly affected the status of 

small and medium-sized enterprises, led to bankruptcies and destabilised worldwide supply 

chains. (Hoffmann & Belin 2011) Companies were forced to collaborate and find new ways 

to ensure their financing during challenging times. After the financial crisis various 

international phenomena such as Brexit, trade war between US and China as well as 

coronavirus pandemic have furthermore affected firms’ cash flows and their access to 

external capital (Yu et al. 2021; Moretto & Caniato 2021). Financing difficulties have 

recently affected especially Chinese SMEs which are regarded as a driving force behind 

China’s economic growth (Lu et al. 2020, p. 784).  Neglecting the management of financial 

flows in the present environment is thus not acceptable as cash forms the bloodline of all 

firms (Tangusucheeva & Vittaldas 2014, p. 65). 

 

As the global supply chain environment and involved finance have become more complex, 

the amount and availability of data regarding supply chain companies’ operations and 

transactions has simultaneously increased substantially. This is, at least partly, due to 

advances and development of technological solutions that allow companies to gather and 

share information with each other. As a solution to improve business performance and 

competitiveness, companies have begun to implement data analytics in an effort of enabling 

enhanced financial decision-making for instance. Supply chain partners and financial 

institutions have also deepened their cooperation in order to strengthen financial supply 

chains. This coordination of financial flows within supply chains is nowadays known as 

Supply Chain Finance (SCF) which involves the application of financial instruments and 

technology with an aim to optimize supply chain cash flows (Yu et al. 2021). During recent 

years the utilization and interest towards SCF have increased and financing solutions within 

supply chains have expanded from initial solutions, namely traditional reverse factoring, to 

involve such practices as pre-shipment financing and in-transit financing. However, SCF is 
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not a flawless solution. Shortcomings and problems remain as many firms still struggle with 

implementation and exploitation of the financing practice. Technological advances are 

expected to bring solutions to existing problems and with the recent involvement of data 

analytics and information technology, the optimization of cash flows is becoming even more 

effective by improved ability of gathering, sharing and analysing information between 

supply chain partners.  

 

1.2 Research objectives and limitations 

The objective of this thesis is to provide an overview of the research, definitions and 

practices combining the themes of supply chain finance and data analytics. The study aims 

to present reasons and benefits of utilizing supply chain finance and data analytics to the 

parties of supply chain, namely buyers, suppliers and financial institutions, in terms of 

optimizing working capital and financial liquidity as well as enhancing collaboration 

between parties. In addition, the thesis examines future development of supply chain finance 

and data analytics by illustrating future trends and technological solutions which aim to solve 

the current challenges of supply chain finance and present opportunities in terms of 

furthermore improving the practice and its efficiency. 

 

The three research questions are following: 

1. What are the definitions of supply chain finance and data analytics and how/why is data 

analytics applied in SCF? 

2. How can data analytics support SCF collaboration, especially from financial institutions’ 

and SMEs’ perspective, with a view of increasing the efficiency of financing? 

3. What are the main problems of SCF in terms of financing efficiency and how can 

technology contribute to problem solving? 

 

The research scope of thesis focuses both on supply chain finance and data analytics 

although emphasizing SCF, especially highlighting the role of financial institutions and 
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SMEs in SCF practice. The study concentrates on the most common and popular SCF 

solutions, such as reverse factoring, and underlines the triadic relation between a buyer, 

supplier and financier in the solutions and applications of finance and data analytics. 

However, more recent solutions where supply chain financing can be implemented directly 

between two parties are also recognized and discussed. The thesis is centred around 

previously conducted research papers and studies where case study method has been applied, 

particularly focusing on cases regarding SCF collaboration. In addition, the thesis highlights 

prominent opportunities and technologies to be utilized in SCF in the future, limiting the 

research to three promising technological solutions. Finally, it must be stated that 

international research in the field of SCF still remains highly theoretical which limits the 

study and its references in terms of available robust empirical evidence. 

 

1.3 Methodology and structure of thesis 

The thesis has been carried out as a literature review. Research material used in the thesis 

consists of international peer-reviewed publications, books and reviews from the fields of 

supply chain management, finance and technology. Taking into consideration the research 

context of the thesis, relevant information from previously conducted studies was chosen 

and analysed. As the thesis combines two major topics, supply chain finance and data 

analytics, multiple search strings and keywords were used to select the most applicable 

material, preferably including both areas, from a vast and constantly expanding scope. To 

specify, following keywords and their combinations were predominantly used in search and 

acquisition of the research material: ‘supply chain management’, ‘supply chain finance’, 

‘financial supply chain’, ‘data analytics’ and ‘supply chain finance AND data analytics’. 

Also, the thesis emphasizes case studies as a desirable source of information although 

recognizing the present scarcity of empirical SCF research availability. Studies utilizing case 

study method were highlighted in the thesis due to their ability and effort of reflecting and/or 

describing real-life examples and situations regarding financing and involved analytics. The 

current SCF case research focuses mainly on three directions (collaboration, adoption and 

sustainability) of which collaboration was more closely studied in the thesis.  
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First, necessary theories are presented in the thesis. Utilizing theory, concrete practices 

regarding supply chain finance and analytics are then explored in context of the research. In 

addition, it must be mentioned that the thesis does not take a stand on the polarisation of 

current SCF research, namely financial-orientation and supply chain-orientation, as the study 

focuses on “general” SCF research and possibilities enabled by advances of technology. 

 

The thesis’ structure consists of five separate chapters. First, the definitions and practices of 

supply chain finance and data analytics are introduced and discussed on a general level. The 

common reasons and benefits of SCF utilization to supply chain parties are examined with 

the use of data analytics including real-life examples from the areas of finance, technology 

and supply chain management. The next chapter focuses on academic research of SCF, 

particularly concentrating on case-type research papers with a view on enhancing SCF 

collaboration between supply chain parties in terms of increasing SME financing efficiency. 

Based on six research papers conducted between 2014 and 2021, the role of data analytics 

in improving collaboration and financing efficiency is furthermore reviewed and analysed. 

The fourth chapter examines current, underlying challenges of SCF and presents three 

prominent technologies to overcome the shortcomings which still remain in SCF practice. 

The use of these technologies is explored considering their maturity and usability regarding 

SCF problem solving. Finally, results of the thesis are composed in the fifth chapter with an 

additional discussion of the outcomes and possible directions for future research. 
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2 Supply chain finance and data analytics 

Supply chain management consists of processes to optimize material, information and 

financial flows. In the past, research towards supply chain cash flows has been overlooked 

compared to information and material flows (Yu et al. 2021). However, attention towards 

financial flows of supply chains has grown substantially in academia and practice after the 

global financial crisis of 2008 (Bals 2019, p. 105). The utilization of SCF in accordance with 

data analytics is becoming increasingly important as corporations are pressured to optimize 

their working capital and financial liquidity due to expensive external financing. This chapter 

discusses the definitions, use and practices of data analytics and SCF. 

 

2.1 Definition of supply chain finance 

The conceptualization and aspects of SCF are still developing (Yu et al. 2021) even though 

the concept has been acknowledged in literature and financial practice for several years. 

Hofmann (2005) has defined SCF as “an approach for two or more organizations in a supply 

chain, including external service providers, to jointly create value through means of 

planning, steering, and controlling the flow of financial resources on an inter-organizational 

level”. According to Pfohl & Gomm (2009, p. 151) supply chain finance is “inter-company 

optimisation of financing as well as the integration of financing processes with customers, 

suppliers, and service providers in order to increase the value of all participating companies”. 

Wuttke et al. (2013, p. 773) describe financial supply chain management simply as 

“optimized planning, managing, and controlling of supply chain cash flows to facilitate 

efficient supply chain material flows”. Caniato et al. (2019, p. 99) state that “SCF offers a 

portfolio of financial, technological and managerial instruments to optimize working capital 

management and unlock liquidity tied up in supply chain processes and transactions”.  

Regardless of slightly variating views there is a collectively accepted perspective 

considering SCF in the literature: “coordination of financial flows within the organisation 

and between supply chain partners.” (Yu et al. 2021) 

 



14 
 

 

Figure 1. Relationships in financial supply chains (modified from Pant & Mahapatra 2018, 

p. 299). 

 

SCF practices are commonly utilized between three parties: buyers, suppliers and financial 

institutions (Figure 1) who share and supply information, material and cash with each other. 

The practice is often triggered by the buyer’s willingness to help its financially weaker 

supplier. Since both parties primarily want to improve their liquidity, large buyers prefer 

extended payment terms while smaller suppliers seek fast payment for sold goods and 

services. Long payment times create situations in which small suppliers might not be able to 

have enough financial resources to support high level of working capital nor financing costs. 

Thus, suppliers might encounter a high risk of default which simultaneously causes a supply 

risk for the buyers. SCF solutions allow buyers to delay their payments and suppliers to 

receive faster payment at lower costs by leveraging the buyers’ strong credit ratings. This 

arrangement is enabled by an agreement between a financial institution, such as a bank, and 

the financially strong buyer to purchase accounts receivable from the smaller supplier. The 

arrangement is also beneficial for the bank since it creates profit through service fees and 

cross-selling (Lekkakos & Serrano 2016, p. 368). The financing practice is known in the 
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literature as reverse factoring. (Caniato et al. 2019, p. 99 & Yu et al. 2021) Reverse factoring 

remains as the most popular SCF solution and has been regarded as a synonym for SCF in 

the past. Also, the practice has recently furthermore increased its popularity. For example, 

food retailers have expanded their SCF programs due to COVID-19 pandemic and, by doing 

so, allowed their suppliers faster payments in order to recompense lost revenues from 

restaurants and bars. (Moretto & Caniato 2021) 

 

 

Figure 2. The mechanics of supply chain finance (modified from Wuttke et al. 2016, p. 72; 

Schofer & Fowler 2017). 

 

The mechanics of supply chain finance are presented in Figure 2 above. First, a buyer orders 

goods from a supplier (1) who executes the order and sends the invoices (2). The buyer 

checks the delivery and releases the invoices to a financial institution (3). Supplier then 

receives the due amount, with an interest subtracted based on the buyer’s credit rating, 

directly from this financial institution (4). Finally, the buyer fulfils payment to the financial 

institution at the invoices’ maturity (5). (Wuttke et al. 2016, p. 72; Schofer & Fowler 2017) 

Also, an example comparing transactions with and without SCF is presented in Appendix 1. 
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Supply chain financing is especially utilized among small and medium-sized enterprises 

(SMEs, commonly suppliers in supply chains) which often encounter difficulties in receiving 

loans from banks. This is due to uncertainty presented by SMEs in terms of credit risk. 

Currently banks have conservative credit models and strict regulatory capital requirements 

(Lekkakos & Serrano 2016, p. 368) which means that SMEs might be unable to clear bank’s 

credit evaluation process (Hung et al. 2020, p. 146) because the credit information on SMEs 

is largely inaccessible. This is common particularly in developing countries where credit 

systems are immature. (Song et al. 2020, p. 411) Also, in many cases SMEs are at a start-up 

stage which means that information regarding their operations is incomplete and difficult to 

acquire (Song et al. 2018, p. 86). Thus, SMEs have enhanced access to capital with the 

support of large and financially strong core enterprises (commonly buyers in supply chains) 

as they have high credit ratings compared to SMEs.  

 

The importance of SME financing can be examined with an example from China, where 

SCF is developing rapidly (Huang 2020, p. 1373). In 2018, the country had a total of 109 

million companies of which 90 percent were SMEs. The value created by small and medium-

sized companies accounted for about 60 percent of China’s gross domestic product (GDP) 

and also 50 percent of the national tax revenues came from SMEs. Financing difficulties 

have however restricted the growth and development of SMEs for years which creates a 

challenge for the nation’s economy as small and medium-sized enterprises have already 

become “a driving force” behind China’s economic growth. (Lu et al. 2020, p. 784) In order 

to increase SME financing, the SCF model has been implemented widely in the country’s 

domestic banking industry (Huang 2020, p. 1373).  

 

Commonly SCF practices aim to solve financing between two parties in the supply chain, a 

buyer and a supplier. However, nowadays multiple SCF practices and solutions are 

recognized in literature as well as in practice. Financing solutions can now be used to provide 

liquidity to a large supply base instead of only single supplier. Also, variable solutions 

involving a large number of different parties among supply chains are known. The financing 

models have also evolved and traditional banks are no longer an absolute necessity in the 
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process. Financing can also be provided through digital platforms which are defined as “a 

synthetic service and information architecture that supports online communities in 

combining core services and interfaces that enable complements to support a mix of 

information sharing, collaboration, and/or collective action” (Spagnoletti et al. 2015). 

Financing platform providers are recognized as “Financial Technologies” or “fintechs” and 

they are labelled with independency from banks. Also, it must be mentioned that the term 

“financial service provider” can refer to either traditional banks and/or finance companies 

such as fintechs in the SCF literature. Modern SCF landscape is hence very fragmented and 

constantly evolving. (Caniato et al. 2019, p. 99; Chen et al. 2020) 

 

2.2 Supply chain finance solutions 

SCF consists of financial services and technological tools that allow businesses to optimize 

their working capital by providing short-term credit. For many years, the scope of SCF was 

limited to merely reverse factoring. Regarding the types of SCF, variating classifications 

have later been proposed. For example, Tseng et al. (2021, p. 658) have extended the initial 

scope by contrasting SCF as various financing projects led by buyers in collaboration with 

financial service providers in offering supplier liquidity by the means of reverse factoring, 

dynamic discounting, purchase order and inventory financing. This thesis relies on similar 

extensive classifications presented by More & Basu (2013, p. 626) and Hung et al. (2020, p. 

146) who classify SCF solutions based on three different stages of supply chain operation: 

pre-shipment financing, in-transit financing and post-shipment financing. All three have 

been researched to a degree although post-shipment financing solutions have been the most 

thoroughly addressed and examined especially in the western literature. In-transit financing 

solutions have however been predominant in Chinese SCF research. (Bals 2019, p. 112) 
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Figure 3. Framework of SCF solutions (More & Basu 2013, p. 626; Hung et al. 2020, p. 

146).  

 

Post-shipment financing is the most common solution in the SCF market (Guida et al. 2021). 

In practice, suppliers “sell” their receivables or invoices to SCF providers at a discount which 

allows suppliers to gain faster access to owed money and using it as working capital. 

Simultaneously buyers maintain a longer payment time. Financial institutions prefer the 

utilization of post-shipment financing since it allows them to rely on buyers’ 

creditworthiness instead of smaller suppliers with lower credit ratings. Leveraging the 

buyers’ high credit rating also enables suppliers to have access to financing at a lower cost. 

Post-shipment financing solutions are also known in the literature as supplier finance, 

reverse factoring or receivables financing (Figure 3). (More & Basu 2013, p. 626; Schofer 

& Fowler 2017) 

 

In-transit financing seeks to monetise in-transit goods into working capital. It consists of 

solutions such as inventory financing and vendor-managed inventory financing (Figure 3) 

where inventory is used as a collateral for a loan. (Hung et al. 2020, p. 146) Inventory finance 

has been defined as a solution in which a bank or a financial service provider loans money 

to a company with the maximum sum of the loan linked to the company’s assets in terms of 

inventory (Guida et al. 2021). For example, SCF provider can loan cash to an importer based 

on documents provided of the inventory-in-transit (Hung et al. 2020, p. 146). Unlike many 

other SCF solutions, inventory-based financing resembles traditional financing as the 

involvement of a buying core company is not always necessary. However, inventory 
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financing can also be regarded as an SCF solution as inventory can be connected to account 

receivable as an underlying asset. (Wang et al. 2020) 

 

Pre-shipment financing is also a solution which aims to provide liquidity based on supplier’s 

non-liquid assets, for instance account receivables and/or inventory (Hung et al. 2020, p. 

146). According to Buatsi (2002, p. 503) pre-shipment financing is “the finance needed to 

provide working capital between the time of receipt of an export order and the time of 

shipment”. Pre-shipment finance hence offers loans for exporters (suppliers) to buy or 

produce goods for export (supply). Solutions such as raw material financing and purchase-

order financing (Figure 3) are regarded as pre-shipment financing (Hung 2020, p. 146). 

 

To summarize, the scope of SCF has expanded from the early years when reverse factoring 

was considered as a synonym for SCF as a whole. However, scholars argue that other 

solutions in addition to reverse factoring remain under-investigated and SCF should be 

researched from additional perspectives. For example, buyer’s perspective is mainly 

considered in the research despite the importance of also examining the supplier perspective. 

Also, according to Martin & Hofmann (2019, p. 157) preferable financing types and 

techniques as well as their use in variating situations have barely been researched in the past. 

The situation and circumstances caused by under-research are not sustainable as recent 

phenomena, such as COVID-19 pandemic, have added the demand and significance of 

exploiting additional solutions of SCF as financial distress among businesses has increased 

(Moretto & Caniato 2021). 

 

2.3 Definition of data analytics 

Supply chain environment is labelled by great complexity with expanding global businesses, 

growing markets and fluctuating demands (Patil 2017, p. 32). Various sources in supply 

chains create large amounts of data through transactions and operations and recently 

emerged technologies and solutions have furthermore increased the availability of data. The 

emerging data needs to be efficiently utilized and converted into useful information for 
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decision-making in order to improve companies’ business performance and competitiveness. 

(Hallikas et al. 2021) The issues formed by business complexity can be solved by 

implementing data analytics as the need to forecast market movement is continuously 

increasing in importance (Patil 2017, p. 32).  

 

Data analysis has a significant role in modern industries as it is extensively used in the 

execution of business strategy and decision-making (Afifi-Sabet 2018). Attention towards 

analytics started to increase in the 1960s as the role of computers in supporting decision-

making began to grow (Foote 2021) and the terminology of analytics developed in the 

following years. The term “data mining” emerged in the 1980s as a mean to “extract 

knowledge from data” whereas the term “data analytics” became well-known in the early 

2000s. (Runkler 2016, p. 2) Nowadays the definition of data analytics is relatively parallel 

among researchers. Patil (2017, p. 29) defines analytics as “a process driven by data that 

intends to provide an insight, by transforming the data into valuable information”. Millman 

(2017) argues that data analytics is “the study of data sets in order to reach conclusions about 

the information held within”. Olavsrud (2021) adds by stating “the chief aim 

of data analytics is to apply statistical analysis and technologies on data to find trends and 

solve problems”. Also, scholars emphasize the character of data analytics as a mean to 

understand current events and to predict the future things to come. Mastering this ability 

enables effective decision-making in accordance with strategy. As a summarization, Patil 

(2017, p. 30) states “data drives performance, data analytics drives results”. 

 

 

Figure 4. Phases of data analysis projects (Runkler 2016, p. 3). 
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The use and capability of data analytics is not tied to a specific business area or field. The 

desired outcomes of the use can be such as increasing revenue and productivity or decreasing 

costs. For example, data analytics can be utilized in a grocery store to capitalize the interest 

of customers by placing special offers or promotions to the aisles customers are spending 

the most time in. By doing so, the store can maximize the sales of specific products. (Afifi-

Sabet 2018) Manufacturing companies use data analytics to locate bottlenecks in production, 

banks analyse data to enhance their investment strategies and so on. (Zhong et al. 2016, p. 

573) Data analysis projects can primarily be separated to several distinctive steps. For 

instance, Runkler (2016, p. 3) has divided data analysis to four phases: preparation, 

preprocessing, analysis and postprocessing (Figure 4). The significance of data analytics is 

further underlined by actions of large international companies, such as Oracle and Microsoft, 

which have already invested billions of US dollars on data analytics. Also, the market is 

expected to grow significantly in the future. (Zhong et al. 2016, p. 573) 

 

 

Figure 5. Simple taxonomy of data analytics (modified from Delen & Demirkan 2013, p. 

361). 
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Essentially, data analytics can be divided to three or four different types depending on 

research. These four types are descriptive, diagnostic, predictive and prescriptive analytics. 

A simple taxonomy of data analytics is presented in Figure 5 above. Descriptive analytics 

relies on present and historical data in its intention to define what has happened on a given 

time period. (Olavsrud 2021) It intends to provide answers to such related questions as “what 

happened” or “what is happening” (Wang et al. 2016, p. 100). Diagnostic analytics describes 

why something happened by focusing on past events (Olavsrud 2021) thus trying to answer 

the question of “why did it happen” (Gartner 2022).  Predictive analytics aims to analyse 

and discover future outcomes and prescriptive analysis focuses on solutions to reach 

desirable results (Olavsrud 2021). Predictive analytics gives answers to questions similar to 

“what will happen” and “why will it happen” whereas prescriptive analytics answers to 

“what should I do” and “why should I do it” (Delen & Demirkan 2013, p. 361).  

 

2.4 Applying data analytics to supply chain finance 

Supply chain can be viewed as a system for interpretating and processing information. As 

such, effective supply chain management requires excellent information processing 

capabilities (Yu et al. 2021) and a lot of effort has already been spent in research regarding 

application of analytics to supply chain, particularly concentrating to risk management 

(Hung et al. 2020, p. 147). The capacity to process supply chain information is hence 

increasing in importance as the amount of data and data availability is expanding (Hallikas 

et al. 2021). 

 

Recent technological development is enhancing the possibilities of creating organizational 

value through SCF. This is being enabled by the improved ability to connect people, 

processes and data by using technological solutions such as networks and systems that allow 

supply chain partners to share, collect and analyse information in real-time. (Caniato et al. 

2019, p. 102) Chen et al. (2021) state that essential requirement regarding desirable supply 

chain management and coordination is information sharing. For example, Motorola has 

incorporated its suppliers, customers and banks through an information technology-based 
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system where information is shared between business partners and to financial institutions. 

This practice allows Motorola’s suppliers to decrease their financing costs among other 

benefits. (Blackman et al. 2013, p. 132) The availability of data and information sharing 

furthermore promotes transparency and connects supply chain parties in SCF. As generally 

in finance, predictability is also a key element in SCF which means that effective information 

sharing is necessary in order to enable successful financing actions. Uncertainty in supply 

chains is created by lack of information regarding suppliers, buyers and customers for 

example. Turbulent market conditions might have significant effects on working capital 

levels of supply chain parties and it is though in the interest of the financier to predict if 

someone in the supply chain is likely to fail a delivery or default on a payment. (Yu et al. 

2021)  

 

Financial technology companies already collect data from SMEs for credit evaluation (Hung 

et al. 2020, p. 147). For instance, a Chinese fintech company Ant Group has created a digital 

platform to connect supply chain organizations and their transactions. Through this platform 

Ant Group manages credits and grants loans to involved organizations based on their 

financial data which is analysed by utilizing big data analytics (BDA). The number of SMEs 

served in this platform was 16 million in 2019 and the cumulative loans amounted to 1.7 

trillion RMB. The practice and use of platform is rapidly increasing in popularity as the 

number of involved SMEs increased by 80 percent and loans by 72 percent compared to 

2018. (Song et al. 2021, p. 411) Western multinational companies, such as Apple, Siemens 

and Kellogg’s, are also cooperating with fintech companies to increase the liquidity of their 

suppliers through SCF platforms (Hung et al. 2020, p.146). Also, Ma et al. (2020, p. 342) 

argue that these technologies strengthen collaboration between supply chain companies 

which benefits the implementation of SCF. Figure 6 illustrates a reverse factoring-setting 

with a digital platform acting as an intermediary of transactions between a bank, supplier 

and buyer in an SCF process. 
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Figure 6. The reverse factoring process with an IT platform (modified from Liebl et al. 2016, 

p. 398). 

 

Supply chain finance relies on business data provided by upstream and downstream firms in 

the supply chain. The transparency of data is important as it is used in risk assessment by 

financial institutions (Huang 2020, p. 1374) such as Ant Group in the previous example. 

Gomm (2010) verifies the importance of data by stating that the foundation of effective SCF 

is information flow. This information flow includes for example debt, order transactions and 

liabilities management. Analysing this data enables companies and particularly financial 

institutions to decrease risks of investments, optimize financing and improve financial 

decisions. (Yu et al. 2021) Thus, uncertainties of SCF involved decision-making and 

business actions can be reduced by processing the shared and available financial data of 

supply chain parties by utilizing data analytics.  

 

The significance of data sharing and analysis can be examined with an example. Shoe 

manufacturer Nike is sharing shoe market information with its suppliers. This allows the 

suppliers to deliver right materials on time in accordance with the market demand. Also, 
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Nike can ensure financing to its suppliers by offering its higher credit rating and thus 

decrease the supply risk. By utilizing big data analytics, Nike is able to evaluate the 

advantages of exploiting SCF solutions by predicting suppliers’ cash flows. The financial 

liquidity and working capital of suppliers can hence be optimized by sharing information 

between supply chain parties, leveraging Nike’s credit rating and utilizing data analytics as 

it allows Nike and its suppliers to prepare for volatile market conditions by increased 

predictability and liquidity. (Yu et al. 2021) 

 

To summarize, companies and financial institutions have begun to utilize technology and 

practices that allow them to share and analyse financial data within supply chains in ways 

which were not possible in the past. This is crucial as it enables expanded implementation 

of SCF solutions, improves predictability and reduces risks regarding decision-making in 

financing. Thus, technology enables the SCF practice to be more effective and successful. 

Overall, corporate finance involves large transaction amounts which means that a corporate 

customer’s default is more serious compared to a loan default of a single individual person 

from the financier’s point of view. Thereby risk management as well as credit evaluation by 

utilizing data analytics in SCF is important (Hung et al. 2020, p. 145).  
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3 Case studies on supply chain finance collaboration 

This chapter focuses on case studies regarding SCF, especially highlighting the role of 

financial institutions in supporting collaboration with a perspective of optimizing working 

capital and financial liquidity of SMEs in supply chains. In addition, the utilization of data 

analytics by banks and non-bank FSPs is further studied in line with the research context. 

  

3.1 Literature on supply chain finance cases 

Research in the field of SCF has expanded substantially during last decade although 

empirical study is still relatively limited. However, along with studies regarding theoretical 

and practical utilization of different SCF practices, case study method has also increased in 

popularity. Case study method regarding SCF is useful as it can generally be used both in 

building and/or validating a theory and also in effort of understanding and explaining various 

phenomena, involved actors and processes at an individual, group as well as organizational 

levels (Gagnon 2010, p. 2-3). Previously conducted SCF case studies focus on various 

perspectives but three major trends can be identified among research (Figure 7): focus on 

collaborative mechanisms of SCF, focus on SCF adoption and focus on sustainable SCF 

(Chen et al. 2020). 

 

 

Figure 7. Current directions of SCF case research. 
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Studies focusing on collaborative mechanisms of SCF explore the roles of participators (SCF 

providers, loan receivers, core company) in terms of financing functionality. The 

implementation of SCF solutions, particularly reverse factoring and other practices where 

financing is not implemented directly between suppliers and financial service providers, 

requires strategic collaboration between all supply chain parties (Yu et al. 2021) which 

makes the subject an important target of research. The studies in this field tend to emphasize 

the role of financial institutions (banks, FSPs) compared to buyers and suppliers in the SCF 

process. For example, scholars have focused on comparing solutions offered by banks and 

FSPs to define the most optimal solution for SMEs to receive financing. (Song et al. 2018; 

Chen et al. 2020) 

 

SCF adoption is the most studied of the three trends in terms of case study number and also 

the earliest subject with oldest conducted case studies. The topic is furthermore dispersed to 

multiple subtopics which itself addresses the extensive interest towards the subject among 

SCF research. The broad field has been researched by scholars concentrating on SCF 

adoption motives, outcomes and processes for example. (Chen et al. 2020) 

 

The third and most recent of the case study trends is sustainable SCF. This research area 

expands the focus from economic sustainability regarding supply chain cash flows to topics 

such as environmental and social dimensions of SCF. Case studies have been conducted in 

order to find ways to improve environmental aspects for example in agriculture by increasing 

financing of sustainable farming. (Chen et al. 2020) Caniato & Moretto (2021) also underline 

the recently increased relevance of sustainability due to COVID-19 pandemic and they 

highlight the need to evaluate environmental and social performance of SCF solutions from 

now on.  
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3.2 Supply chain finance collaboration 

Collaboration in SCF is important for successful implementation of the practice (Ma et al. 

2020, p. 345) but it is a rather broad concept. For instance, Hoffmann & Belin (2011, p. 17) 

describe collaboration as one of the key elements in SCF by stating that collaboration 

regarding finance, procurement and logistics is among the aims of functional SCF. From a 

general perspective, scholars widely agree that SCF collaboration could prove to benefit all 

supply chain participants (Yu et al. 2021). Research papers analysed in this chapter mainly 

address case studies which have focused on collaborative mechanisms of SCF in terms of 

highlighting the role of financial institutions in SME financing. Research on the subject has 

been relatively limited in the past. For instance, Gelsomino et al. (2016) carried out a 

literature review on SCF in which 119 research papers between 2000 and 2014 were 

analysed and the scholars discovered that only five papers considered the role of financial 

institutions in enabling and supporting financial supply chains. 

 

The chosen studies in this chapter are briefly introduced, examined and then analysed in 

regard to utilizing data analytics as a mean for financial institutions to support collaborative 

mechanisms between supply chain partners. Notably, the studies have been conducted 

between 2014 and 2021 by various authors. The research papers are presented and 

summarized in Table 1 below.  
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Table 1. Research papers on SCF collaboration. 

 

Title and authors 

 

Research objectives  

 

 

Research conclusions 

Integrating Financial and Physical 

Supply Chains: The Role of Banks in 

Enabling Supply Chain Integration 

(Silvestro & Lustrato 2014) 

The study aims to develop a 

model for supply chain 

integration and explore the role 

of banks in integration 

enablement.  

Research concludes that banks can support and 

enable supply chain integration by information 

sharing and visibility as well as coordination and 

collaboration, which furthermore integrates 

financial and physical supply chains in SCF 

business.  

 

Financial service providers and banks’ 

role in helping SMEs to access finance 

(Song et al. 2018) 

 

The objective of research is to 

create a comparison regarding 

SCF solutions offered by FSPs 

and banks in financing SMEs.  

Scholars discovered that SMEs have better access 

to external financing through FSPs compared to 

commercial banks. This is due to FSPs’ superior 

ability to acquire and process information, which 

furthermore reduces overall information 

asymmetry.  

 

Bank Mediated Financial Supply Chains: 

Implications for Supply Chain Strategy 

and Operations (Pant & Mahapatra 2018) 

Research pursues to examine 

banks’ influence in financial 

supply chain management 

regarding relationships of supply 

chain business partners.  

Authors discovered that banks have a significant 

role in adopting SCF and also as an intermediary in 

the SCF process. The study also suggests that the 

role of banks is extended, in addition to being 

merely financiers, as an enabler of better supply 

chain cooperation. 

  

How can SMEs acquire supply chain 

financing: the capabilities and 

information perspective (Lu et al. 2020) 

 

Research’s objective is to 

explore SMEs’ capabilities with 

regard to SCF and especially 

SCF performance.  

SMEs can positively influence supply chain finance 

performance by increasing their capabilities of 

innovation and market response. Moreover, these 

abilities also support SCF adoption. 

 

How Important Are Supply Chain 

Collaborative Factors in Supply Chain 

Finance? A View of Financial Service 

Providers in China (Ma et al. 2020) 

Research intends to investigate 

and identify the most critical 

supply chain collaborative 

factors from FSPs’ point of view. 

 

Scholars identified the most important collaborative 

factors, namely trust, top management support as 

well as IT infrastructure. Also, incentives were 

recognized as the least important factors in SCF 

collaboration. 

Big data analytics in digital platforms: 

how do financial service providers 

customise supply chain finance? (Song et 

al. 2021)  

 

 

The objective is to examine the 

role of FSPs in financing SMEs 

through digital platforms using 

big data analytics.  

SMEs can be evaluated in terms of quality and 

riskiness through digital platforms with the 

utilization of big data analytics. In addition, the 

results reveal that SME financing is positively 

influenced by given information based on explicit 

big data analytics.  
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Silvestro and Lustrato (2014) developed a model for supply chain integration (SCI) and 

researched the role of banks in SCI enablement. The case study included interviews and an 

analysis of two international banks. The research concluded that banks have an important 

role in SCI enablement and improving supply chain performance by supporting buyers and 

suppliers with contribution to collaboration, coordination, information sharing and visibility.  

 

Song et al. (2018) investigated commercial banks’ and non-bank FSPs’ roles in SME 

financing. The research was conducted as a case study where six Chinese banks as well as 

FSPs were compared as providers of working capital. The study’s conclusion was that FSPs 

are superior compared to banks in SME financing due to better ability to acquire and process 

information and thus reduce information asymmetry.  

 

Pant & Mahapatra (2018) studied banks as financial supply chain enablers and their 

influence to supply chain partner relations. The research was conducted as a case study in 

which data was collected from seven Indian firms. As a conclusion scholars state that banks 

have an important role in SCF adoption and functionality, thus an extension to being merely 

lenders. Also, the study implies that firms’ alignment in an SCF system enables lower 

transaction costs and better business prospects for example. 

 

Lu et al. (2020) researched SMEs’ capabilities, namely innovation and market response, 

effect to supply chain financing performance and also mechanisms to reduce information 

asymmetry in SCF. The study was conducted analysing survey data from 218 SMEs in China 

and it was found that SMEs’ capabilities positively affect SCF adoption and performance. 

Also, authors emphasized the importance of cooperation between SMEs and fund providers.  

 

Ma et al. (2020) researched collaborative elements of SCF from the viewpoint of FSPs. The 

study was conducted as an analysis and modelling based on interviews with SCF providers, 

namely with five large banks in China. The results revealed most important collaborative 
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factors: IT infrastructure, trust and top management support. Also, factors such as 

information sharing, integrated supply chain process and decision synchronisation were 

found important. 

 

Song et al. (2021) examined the role of FSPs in SCF which utilizes digital platforms 

supported by big data analytics. The research methodology was data mining analysis in 

which data from China’s mobile production industry was used. The study suggests that 

information processed by big data analytics has discriminating effects on evaluating the 

borrowers’ qualities but also supports SMEs in obtaining financing.  

 

In summarization, the six articles above provide an insight into SCF collaboration, especially 

emphasizing the role of financial institutions such as banks and FSPs. The research papers 

support the understanding of the mechanisms of SME financing in supply chains and propose 

qualities and capabilities required from SMEs, focal companies and financial institutions to 

support SCF adoption and functionality. Also, some of the addressed research papers 

emphasize more recent SCF solutions where financing can be implemented directly between 

a financial service provider and a supplier. In these cases, the significance of information 

sharing and data analytics is even greater for SCF to be successful. As such, the studies can 

be used to evaluate and analyse the utilization of data analytics to furthermore improve SCF 

collaboration between supply chain partners. 

 

3.3 Data analytics in supporting and improving supply chain finance 

collaboration 

Supply chain partners arguably gain the most benefit from SCF in a scenario where 

cooperation unfolds as flawlessly as possible. Successful collaboration enables effective 

invoice transactions which furthermore increases the liquidity of supply chain and the 

optimization of working capital for suppliers and buyers, hence maximizing the mutual 

benefits of all parties involved. The role of financial institutions and service providers is 

essential in SCF process as they bear the greatest risks by lending money and thus controlling 
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the discount rates (Ma et al. 2020). In addition to being solely lenders, banks and non-bank 

FSPs can greatly affect the operation of SCF as enablers of effective collaboration and as an 

intermediary between supply chain partners (Silvestro & Lustrato 2014; Pant & Mahapatra 

2018). Taking in account the research context, the question thus becomes: how can data 

analytics support SCF collaboration, specifically from the perspective of financial 

institutions and SMEs, in making financing as functional and effective as possible? 

 

Based on research papers presented earlier, some conclusions can be drawn of SCF operation 

on a general level. Essentially, SMEs who can prove their favourable abilities and qualities, 

such as innovation and market response, are able to adopt SCF, contribute to SCF 

performance and obtain financing the easiest. This is in line with competence theory, which 

states that “an enterprise’s own competence is the key to its competitive advantage and 

performance”. (Lu et al. 2020, p. 785) To prove their abilities, SMEs have to be able to 

efficiently share information to other supply chain partners, especially to buyers in 

arrangements similar to reverse factoring and/or to financial institutions, who lend money to 

SMEs and hence have a crucial role in the SCF process. According to scholars, information 

sharing in supply chains is nowadays made possible by technological solutions such as trade 

platforms and digital platforms which are maintained by banks or non-bank FSPs and 

utilized by SMEs and other corporate clients. Through these platforms financial service 

providers gather data regarding SMEs’ registered capital, sales in the last three months, 

annual turnover as well as guarantee and relational-specific assets for example. (Silvestro & 

Lustrato 2014, p. 313; Song et al. 2021, p. 418) 

 

Also, SMEs have better prospects to secure loans when banks and FSPs have competent 

abilities to acquire and process information. This was studied and proven by Song et al. 

(2018) and Ma et al. (2020) in their research papers. Thus, the ability to process information 

is the key in answering the question stated in the first paragraph. The capacity to share and 

receive information itself is crucial in terms of SCF collaboration and cooperation, but the 

ability to process and analyse data enables even more effective and successful collaboration 

and SME financing. Data analytics can be utilized in identifying the qualities of SMEs and 

separate them based on financing risks, thus improving the decision-making process of 
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financial institutions. The same theme was also discussed earlier in Chapter 2, conclusion 

being that data analysis enables financial institutions to decrease risks of investments, 

optimize financing and improve financial decisions. These abilities can also be regarded as 

improvements in terms of successful collaboration. As Song et al. (2021) concluded in their 

research, by utilizing big data analytics, FSPs can evaluate SMEs effectively and hence 

support the financing process, or in other words, contribute to collaboration in supply chain 

finance. 

 

Some additional remarks can also be made of financial institutions and their role in SCF. Ma 

et al. (2020, p. 342) argued that FSPs have the most crucial role in implementation of SCF 

activities and providing capital. In addition, scholars suggest that the role of financial 

institutions is not only limited in being financiers in the SCF process but also as an 

intermediary between buyers and suppliers in making exchanges rule-based, equitable and 

long-term and hence deepening supply chain integration. Banks and FSPs can therefore be 

regarded as enablers of collaboration in a wider context. (Silvestro & Lustrato 2014 p. 316; 

Pant & Mahapatra 2018, p. 311) Ma et al. (2020) researched the subject by examining the 

most important supply chain collaborative factors from FSPs’ perspective and their results 

suggest that IT infrastructure, trust and top management support contribute to SCF 

collaboration the most. Also, decision synchronisation, integrated supply chain process as 

well as information sharing, collaborative performance system and incentive alignment were 

found to be supportive factors in terms of improving overall creditability of supply chain. 

Data analytics can especially be regarded as a component of IT infrastructure, information 

sharing and/or collaborative performance system, thus implying it has an important role in 

SCF collaboration. 

 

To summarize, several factors affect the operation of SCF and collaboration between supply 

chain partners. Empirical research of utilizing data analytics in supporting SCF process and 

cooperation is still scarce although continuously increasing its attractivity among scholars. 

Based on previous studies, data analytics itself is not a comprehensive solution to make 

cooperation successful but a mean for parties to draw conclusions, reduce risks and improve 

decision-making based on data created by various supply chain operations. Also, it can be 
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added that the utilization of data analytics is not only limited to evaluating the status of other 

parties of supply chain as companies can also assess the success of their own operations and 

increase predictability by analysing business data. However, in terms of supply chain 

financing, the utilization of data analytics is perhaps the most beneficial to high risk-bearing 

fund providers as they are able to recognize, evaluate and predict SMEs’ and buyers’ abilities 

and operations and hence make decisions on whether or not to grant loans. In addition, the 

shared financial data between companies and especially the information provided to fund 

providers must be reliable for data analysis to be successful and therefore to avoid the default 

risks of financing. 
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4 Future development of supply chain finance and data analytics 

Many scholars claim that technology will significantly shape SCF in the future. 

Technological solutions for example allow supply chain parties to process and share data in 

new innovative ways. This chapter explores the current shortcomings of SCF and possible 

technological solutions on improving the practice.  

 

4.1 Current challenges of supply chain finance 

SCF is working well when companies and financial institutions integrate financial 

instruments and trades through supply chain by collaborating and sharing information (Yu 

et al. 2021). However, this does not always succeed. Researchers argue that especially 

traditional SCF has a series of problems and shortcomings (Wang et al. 2019, p. 312) 

specifically due to technological inabilities. The development of technology has already 

improved SCF over the years but many problems remain unsolved. 

 

First of all, supply chain finance has many participants and the involved data can be very 

complex. In many cases, companies and financial institutions do not have functional 

platforms to share and collect information with each other. (Wang et al. 2019, p. 312) The 

scarcity of information is problematic for lenders since corporate loans are based on credit 

evaluation which requires appropriate financial data, such as sound financial statements. 

Numerous companies, mainly SMEs, have difficulties in transmitting adequate data 

regarding their potential capabilities (Song et al. 2020, p. 412) which means that lenders 

have to rely on financial data and creditability of supply chains’ buying companies. The 

inability to present solid financial information hence creates a problem for SCF especially if 

the suppliers nor buying companies cannot present or share solid financial data with lenders. 

The importance of the matter is furthermore underlined in a study by Song et al. (2018) as 

they argue that modern FSPs have advantages compared to traditional banks in SCF due to 

their superiority in information acquisition. 
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Also, the need of real-time information in SCF became recently important due to COVID-

19 pandemic. Traditional credit risk assessment methods became unreliable as the financial 

situation of companies changed drastically between 2019 and 2020. Authors state that 

uncertainty regarding supply chain flows, which has resulted from lockdowns and 

slowdowns, can be resolved by real-time information sharing as it allows companies and 

financial institutions to react faster when disruptions are encountered. (Moretto & Caniato 

2021) 

 

One of the most widely discussed problems of SCF is asymmetry of information. 

Researchers argue that information asymmetry is the leading reason of financing difficulty 

and cost for SMEs (Lu et al. 2020, p. 784). Huang et al. (2020, p. 1374) continue by stating 

that the construction of the credit system is affected by inefficiencies in supply chains caused 

by information asymmetry. SCF relies on reliable and transparent financial data but shared 

information is not always objective. This concerns especially SMEs who are obliged to give 

extensive information about the circumstances of their operations and reasons for external 

financing to other parties of supply chain. SMEs might hide their negative information and 

exclusively share positive data which ensures their financing. (Song et al. 2020, p. 413) This 

behaviour is also known as “adverse selection” (Song et al. 2018, p. 70). Shared information 

should thus be uncontrolled especially by SMEs as the reliability and transparency of 

information is critical to SCF (Song et al. 2020, p. 413). 

 

Unpredictability of SMEs is the reason why banks pay a lot of attention to SMEs’ business 

partners, namely focal companies of SCF. Scholars claim that SMEs have enhanced 

possibilities to obtain credit when the trade partner is a large and reliable company. This is 

due to the availability of “hard information” such as focal companies’ credit information and 

financial statements which are highly standardized and easily available. (Song et al. 2018, p. 

79) The collaterals and guarantees provided by a large focal company decrease the financing 

risks of banks in SCF however the problem of information asymmetry still remains unsolved. 

Moreover, it is difficult for financial institutions to obtain insight of the actual trading 

background between supply chain parties. This means that lenders can be jointly deceived 
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by SMEs and core companies which creates significant credit risks. (Wang et al. 2019, p. 

312) 

 

SCF solutions have also been criticized about low efficiency of financing. This is due to the 

vast amount of data which lenders have to review in an effort to understand the financial 

status of supply chain parties. Cost of data processing is high since information has to be 

collected, analysed and disseminated to initiate appropriate financing actions. (Wang et al. 

2019, p. 312) However, vast amount of available and analysable data from SMEs and core 

companies is arguably better for lenders compared to data scarcity in terms of granting loans 

and avoiding credit risks. Cost of data processing can be reduced with solutions that enable 

lenders to receive trustworthy and targeted financial information from supply chain parties 

in order to diminish the need to furthermore analyse the available data (Song et al. 2021, p. 

413). 

 

Based on previous research, the current problems of SCF can be listed as follows: 

1. Information sharing 

2. Information asymmetry 

3. Cost of data processing 

 

Some of the problems regarding “traditional” SCF are no longer valid since the concept has 

evolved in the last 10-15 years from the introduction of the practice. This is, at least partly, 

due to simultaneous development of technology and analytics which have contributed to the 

adoption and collaborative mechanisms of SCF for example. Data analytics and advanced 

technologies have been presented and to a degree proven as a solution to share and analyse 

large amounts of data and hence improve the predictability of business failures in SCF (Yu 

et al. 2021). However, regarding the recent effects of the global pandemic, it has furthermore 

become evident that many existing SCF solutions are not effective enough to alleviate 

financial distress during unprecedented times (Moretto & Caniato 2021). Thus, it is 

important to explore new technological solutions to improve SCF. 
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4.2 Technological solutions on improving supply chain finance 

Digital technologies are regarded as one the most promising theoretical and practical 

directions in enabling and improving SCF solutions in the future (Chen et al. 2021, p. 278). 

Technological advances are expected to reshape the current supply chain and SCF ecosystem 

as information technology enables greater connectivity and information flow. Also, scholars 

predict that innovations will diminish information asymmetry between actors, solve current 

problems and thus challenge existing business models. (Bals 2019, p. 105) Caniato et al. 

(2019, p. 102) continue by describing that the current and upcoming technological 

development potentially “changes the game” for supply chain management. This is due to 

the possibilities that allow continuous and real-time collecting, measuring and exchange of 

information between companies. The growing amount of data can be utilized for example to 

react faster to unanticipated supply chain events. In addition, Ma et al. (2020, p. 344) suggest 

that information technology is among the most important factors of enabling and enhancing 

SCF collaboration.  

 

The complexity of supply chains and the flow of funds involved has increased during past 

decade. In response, banks have begun to offer various technologies to aid their clients in 

enabling faster payments and improving the management of working capital. (Silvestro & 

Lustrato 2014, p. 313) Recently COVID-19 pandemic has furthermore underlined the 

relevance of SCF solutions in supporting financial flows of supply chains. The adoption of 

SCF has been extensively discussed especially in China where digital technologies have 

been proposed as a way to extend the financing supply for SMEs during the pandemic. (Chen 

et al. 2021, p. 278) Western research towards SCF improving technologies has been 

relatively scarce in the past however some solutions have recently emerged among scholars, 

namely artificial intelligence, internet of things (IoT), blockchain, big data analytics (BDA) 

and smart contracts which are currently being developed and tested (Caniato et al. 2019, p. 

103). For instance, electronic invoicing and artificial intelligence are highlighted as possible 

solutions in mitigating financial disruptions caused by the recent global pandemic (Moretto 

& Caniato 2021). 
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Some industries have already begun to utilize advanced digital technologies. For example, 

automobile manufacturing companies, such as General Motors and Maruti Suzuki, have 

adopted artificial intelligence, internet of things and machine learning on their manufacture. 

The adoption of these technologies has improved the companies’ abilities to collect, analyse 

and process data which can be used in the optimization of their supply chain financial flows. 

(Yu et al. 2021) Also, JD Logistics have tracked financial information and material flows by 

using IoT technology which has improved their credit evaluations (Hung et al. 2020, p. 147). 

 

Under-investigation is still a problem regarding digital technologies (Moretto & Caniato 

2021) however expectations are high as researchers anticipate them to increase the number 

of innovative solutions which will further increase and improve the competitive advantage 

and value creation for supply chain (Chen et al. 2021, pp. 279-280). Also, constantly 

expanding literature and interest towards technology regarding SCF suggests that the topic 

will remain relevant and increase its popularity in the near-term future.  

 

Based on previously conducted research papers, the following technological solutions are 

closer explored in the thesis: big data analytics, blockchain and digital platforms. These 

solutions are examined due to their expected prominence of solving the SCF problems earlier 

presented in the chapter. 

 

4.2.1 Big data analytics 

The term “big data” is being defined as “large volumes of high velocity, complex and 

variable data that require advanced techniques and technologies to enable the capture, 

storage, distribution, management, and analysis of the information” (Hung et al. 2020, p. 

145). Furthermore, big data analytics (BDA) is explained as processes of exploring massive 

amounts of data with variable types to uncover unknown correlations, hidden patterns as 

well as additional useful information (Zhong et al. 2016, p. 576). Chen et al. (2012, p. 1166) 

are unanimous as they state “big data and big data analytics have been used to describe the 

data sets and analytical techniques in applications that are so large (from terabytes to 
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exabytes) and complex (from sensor to social media data) that they require advanced and 

unique data storage, management, analysis, and visualization technologies”. Also, the 

characteristics of big data can be described with 5Vs: velocity, value, volume, variety and 

veracity (Yu et al. 2021) and as data analytics in general, BDA can be classified to different 

types, such as prescriptive, predictive and descriptive analytics (Caniato et al. 2019, p. 103) 

earlier presented in the thesis.  

 

The construct of big data was initially introduced in an article in 1997 as a definition of 

visualization challenge regarding datasets in computer science. Since its introduction big 

data and involved analysis have received notable acknowledgement both in the field of 

academia and practice. Scholars explain that BDA has attracted wide attention due to its 

ability to provide information and knowledge to expand benefits in business, enhance 

efficiency and explore possible markets. (Zhong et al. 2020, pp. 572, 574, 576) BDA has 

already been adopted in several businesses, such as banking, where it can be utilized to 

enhance banks’ competitive strength (Hung et al. 2020, p. 152). For example, large financial 

institutions such as Global Investment Bank and European Hedge Fund successfully utilized 

big data in investment strategies for large portfolio trades among other practices in 2012. 

Also, big data industry has seen significant growth over the past years. Already in 2010 it 

was estimated that the industry is worth over 100 billion US dollars and growing 10 percent 

yearly. Large companies, such as Microsoft, SAP and IBM, have already invested billions 

of US dollars on data analytics as big data is considered one of the most thriving markets in 

the coming decades. (Zhong et al. 2016 pp. 572 -573) 

 

The utilization of big data analytics is useful in finance due to large number of various 

transactions and activities in the banking sector. As early as 2011 it was reported that the 

sector providing financial services can use BDA in predicting client behaviour and unlock 

insights from data in order to gain competitive advantages. (Zhong et al. 2020, p. 573) Also, 

researchers argue that BDA enables to draw associations in predicting factors that might 

affect the cash flows of financial institutions’ customers and hence reduce uncertainty in 

SCF for example (Yu et al. 2021). Predictive modelling as well as real-time decision-making 

are crucially important as they are argued to bring significant success to financial institutions 
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in the markets (Zhong et al. 2020, p. 573). Caniato et al. (2019, pp. 102-103) studied the 

future developments of SCF and they predict that BDA will have a key role in supply chain 

finance and open ways to new applications. This expectation is based on possibilities enabled 

by analytics in understanding past events and predicting future ones, thus reducing 

uncertainty in decision-making and increasing the efficiency of financing. Researchers also 

suggest that descriptive, predictive as well as prescriptive analytics can all be used in 

enhancing SCF. However, the utilization of BDA particularly in SCF is still under-

researched and empirical evidence supporting the proposed benefits is relatively scarce, 

though some promising evidence has emerged from the field of finance. 

 

4.2.2 Blockchain 

Blockchain has been defined as “a shared database that is secure and anonymous and allows 

the exchange of goods and documents in a secure way without the involvement of third 

parties or having to carry out time-consuming tasks for the sake of transparency in order to 

assess risks and avoid fraud” (Hoffmann et al. 2017, p. 89). Yoo (2017, p. 313) defines 

blockchain as “a distributed ledger technique in which all the members participating in the 

network share transaction information between the parties”. Originally blockchain was 

introduced as a solution to transfer digital assets, namely Bitcoin, but due to several 

improvements the technology can nowadays be utilized in various areas (Hoffmann 2017, p. 

1). According to Huang (2020, p. 1372) blockchain has opened a new chapter in technology 

and it has already been applied to the fields of finance and financial supply chain. Hoffmann 

et al. (2017, p. 1) further underline the possibilities of blockchain with a notable comparison 

to internet: “If the Internet permitted the exchange of information between peers, blockchain 

technology has made it possible to exchange value”.   

 

Along with other promising digital technologies, blockchain is expected to have an impact 

to supply chains and especially to SCF as scholars predict that blockchain will create new 

solutions to overcome the limitations of present SCF (Caniato et al. 2019, p. 103). This is 

agreed by Hoffmann et al. (2017, p. 2) as they state that SCF solutions could significantly 

benefit from the features provided by blockchain technology. For instance, blockchain 
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applications could enable increased transparency of information, money and goods along 

supply chains as transactions between trading partners become secure and real-time. This 

could accelerate cash flows of all supply chain parties involved and also enable financing 

for suppliers deeper in supply chain. The increased convenience, cost-effectiveness and 

especially the possibility to provide faster financing to supply partners are also highlighted 

as liquidity is becoming increasingly important. (TUM 2021) Hoffmann et al. (2017, p. 77) 

also underline the possibility of faster and cheaper SCF solutions as they state “a trusted and 

shared underlying database that allows peers (i.e. SCF actors) to securely exchange trigger 

documents and assets directly on the Internet without the use of trusted third parties or time-

consuming compliance checks represents a change of paradigm and offers new ways to 

operate at the business level”.  

 

Also, smart contracts are often mentioned in research together with blockchain. With regard 

to blockchain, research points out the possibility of digitizing paper processes of traditional 

SCF by utilizing smart contracts (TUM 2021) which have been defined as “a computerized 

transaction protocol that executes the terms of a contract” (Szabo, 1994). In practice, smart 

contracts include contractual agreements which are converted into computer code, stored in 

blockchain and executed automatically by code (Caniato et al. 2019, p. 103). The 

simultaneous utilization of smart contracts and blockchain can theoretically enhance the 

efficiency and risk controlling of the supply chain and thus alleviate the problem of 

information asymmetry (Huang 2020, p. 1372) which can be considered as the main problem 

of current SCF. 

 

However, regardless of blockchain’s prominence, the technology still faces challenges in 

business (Huang 2020, p. 1372). The application of the technology in real financing 

operations is not mature enough and commercial use is niche as many problems remain 

(Hoffmann 2017, p. 91). According to research, blockchain utilization in SCF is not yet 

possible due to reasons such as compliance, legal issues and privacy management. Also, 

scholars underline the fact that the core model of SCF has not changed and blockchain is 

unable to offer short-term solutions to risk management and moral hazard. (Huang 2020, p. 

1376) 
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4.2.3 Platforms 

Digital platforms have already been addressed throughout the thesis however their 

significance in solving the current shortcomings of SCF cannot be over-emphasized. Digital 

platforms contribute specially to solving the problems of information sharing and asymmetry 

(Song et al. 2021, p. 413). SCF solutions were originally presented by large banks but the 

increased interest for new financing solutions brought competition to the market. Bank-

independent financial service providers (FSPs, fintechs) entered the market by providing 

financial services through digital platforms. (Caniato et al. 2019) Again to clarify, financial 

service providers have been defined as “specialised entities that provide standardised 

modular services, involve all parties in collaborative networks, promote information 

exchange, communicate effectively with borrowers and lenders, and dredge capital flows 

along the pipeline” (Song et al. 2021, p. 413).  Also, the involved digital platform is defined 

as “a synthetic service and information architecture that supports online communities in 

combining core services and interfaces that enable complements to support a mix of 

information sharing, collaboration, and/or collective action” (Spagnoletti et al. 2015). To 

further underline the complexity of SCF literature and research, FSPs are nowadays 

recognized as either commercial banks or non-bank organizers of digital platforms. Thus, 

even though non-bank FSPs originally introduced digital platforms they are now also used 

by traditional banks as an intermediary of transactions between the bank, a supplier and a 

buyer in an SCF process. 

  

Digital platforms have seriously challenged “traditional” financing activities. According to 

de Reuver et al. (2018) and Song et al. (2021, p. 414) the advances of digital platforms are 

based on abilities of providing “technical solutions and comprehensive supply chain 

information whose features may be extended by organising complementary business 

modules, diversified entities, and a set of rules, standards, and processes of exchange value 

and information”. Thus, platforms gather and provide information to supply chain parties in 

ways which have been unavailable in traditional SCF. This increased information 

availability changes credit rating models and also SCF as a whole as it enables the 

implementation of new solutions in addition to traditional reverse factoring. Through digital 



44 
 

platforms, lenders are able to evaluate risks of SCF based on effectively evaluating SMEs in 

terms of capabilities, behaviour and supply chain assets in defining possible risks and 

feasibility of financing (Moretto et al. 2019). Also, lenders who utilize platforms are able to 

more efficiently monitor as well as track various business operations which opens 

opportunities to small and medium-sized companies, even to ones who are unable to provide 

complete and thoroughly prepared financial statements and documents (Hung et al. 2020, p. 

146). Financing can be provided directly from FSPs to SMEs without the guarantees of a 

focal company as the increased flow of information improves the risk management of 

lenders. Also, scholars point out the possibility of changing roles in SCF. Large companies 

with high liquidity could become fintechs themselves with the development of digital 

platforms as this allows increased collaboration and extended adoption of innovative SCF 

solutions for example. (Moretto & Caniato 2021) 
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5 Summary and conclusions 

Companies along supply chains have vigorously searched for new and innovative ways to 

ensure their financing and continuation of business since the aftermath of 2007-2008 

financial crisis. Recent global phenomena such as Brexit, US-China trade war and COVID-

19 pandemic have furthermore impacted firms’ liquidity by increased scarcity of low-cost 

external financing. The situation has had an effect particularly on small and medium-sized 

enterprises (SMEs), commonly being suppliers in supply chains, as they have struggled in 

proving their solvency to financiers in order to obtain loans. Supply chain partners, namely 

large buying companies, have accelerated the implementation of innovative financing 

solutions such as supply chain finance (SCF) which intends to offer small supplying 

companies cheap financing by leveraging the strong credit rating of the buyer. The 

simultaneous development of technology and analytics have extended the scale of SCF 

opportunities, possibilities as well as solutions and the practice is expected to furthermore 

improve in the future as remaining problems are being solved. 

 

5.1 Answering the research questions 

The objective of this thesis was to provide an overview of the research and solutions 

combining the themes of supply chain finance and data analytics. The study examined 

collaboration mechanisms of SCF parties with a view of optimizing working capital of SMEs 

by utilizing data analytics. In addition, the thesis illustrated currently remaining problems of 

SCF and technological solutions that are expected to alleviate the problems in the future. 

The three research questions and answers were following: 

 

1. What are the definitions of supply chain finance and data analytics and how/why is data 

analytics applied in SCF?  

 



46 
 

The conceptualization and definition of supply chain finance is still evolving in research 

whereas data analytics can be more effortlessly defined. Scholars use variating definitions 

regarding SCF however the perspective of coordinating financial flows within the 

organisation and between supply chain partners is collectively accepted. Data analytics can 

be defined as a data-driven process to provide insight, solve problems and reach conclusions 

of the information that data holds within.  

 

Based on previous research, data analytics is predominantly applied by financiers (banks, 

financial institutions, financial service providers) in SCF by themselves or through a digital 

platform. Analytics is used by financiers in order to increase the predictability and reduce 

risks of financing, thus improving risk management and decision-making of lenders. The use 

of data analytics and its advantages are especially important in SCF since it involves 

corporate customers and a corporate customer’s default is practically always more serious 

compared to default of a single individual person from the financier’s point of view. Also, 

the abilities of sharing and receiving information in SCF were discovered as crucial elements 

for the practice to succeed overall. 

 

2. How can data analytics support SCF collaboration, especially from financial institutions’ 

and SMEs’ perspective, with a view of increasing the efficiency of financing?  

 

Successful collaboration between parties of SCF maximizes the mutual benefits of all parties 

involved by increased efficiency of financing. Data analytics can support this process as it 

improves the predictability of the financing process especially from the financier’s point of 

view. Data analytics allows financiers to effectively identify the qualities of SMEs 

(suppliers) and focal companies (buyers) and separate them based on financing risks, thus 

enhancing the decision-making and risk management regarding financing. Supply chain 

financing would hence be significantly riskier for lenders without analytical abilities.  

 

The use and importance of data analytics is emphasized in the more recent SCF solutions 

compared to the “traditional” practices such as reverse factoring. This is due to credible 
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guarantees provided by the buyer, usually being a financially strong and a well-known 

company, in reverse factoring. However, financing can be implemented directly between a 

financial service provider and a supplier in the more recent SCF solutions. In these cases, 

the significance of data analytics is even greater for SCF to be successful since the financier 

has to rely on SME’s solvency based on information provided by the company. 

 

In addition, successful use of data analytics requires adequate and reliable information 

regarding the business actions of suppliers and/or buyers. Information sharing is hence an 

important part of SCF collaboration. SMEs have better prospects to secure loans when 

financial institutions have competent abilities to acquire and process information. However, 

this still forms major problems for SCF as a whole. Problems regarding information sharing 

and information asymmetry present risks in financing which cannot be solved with merely 

data analytics but by other means. 

 

3. What are the main problems of SCF in terms of financing efficiency and how can 

technology contribute to problem solving?  

 

Based on research, there are three major problems regarding SCF: information sharing, 

information asymmetry and cost of data processing. The problem of information sharing is 

caused by the absence of solutions to effectively share data between parties. This is 

problematic for SCF since corporate loans are based on credit evaluation which requires 

appropriate financial information, thus financing being very risky for financiers without 

accurate data regarding borrowers. Technological solutions such as digital platforms can 

solve the problem of information sharing since it allows companies to effectively share data 

with each other, even in real-time.  

 

Information asymmetry is the most widely discussed problem of the three in academic field 

and it is regarded as the main reason of financing difficulty and cost for SMEs. The difficulty 

of financing is due to behaviour also known as “adverse selection”. Small companies might 

exclusively share positive data about their business actions while hiding negative 
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information in an attempt to ensure their financing. Larger buying companies provide 

guarantees in SCF, particularly in traditional practices, to decrease the financing risks of 

financiers, however this does not solve the problem of information asymmetry itself. Also, 

lenders might even be jointly deceived by suppliers and buyers which creates significant 

credit risks. In addition, financial institutions and financial service providers provide loans 

directly to SMEs in the more recent SCF solutions based on, at least partly, information 

provided by SMEs even without the guarantees of a buying company, thus being potentially 

exposed to adverse selection. Information asymmetry can be solved with technological 

solutions such as blockchain and smart contracts that improve the efficiency and risk 

controlling of the supply chain, however their commercial use is still niche as the 

technologies are not yet mature enough.  

 

The third problem of SCF efficiency is cost of data processing. As stated earlier, lenders 

have to review a vast amount of data to be able to understand the financial status of 

borrowers. The cost of data processing is high since the data has to collected, analysed and 

disseminated to carry out effective risk management. Solutions such as digital platforms 

allow financiers to receive targeted financial information regarding borrowers which reduces 

the need to furthermore analyse the available data. Also, advanced data analytics contributes 

to problem solving regarding data processing. 

 

5.2 Outcomes and directions for future research 

Unprecedented times, such as the situation caused by the coronavirus pandemic, highlight 

the importance of managing financial flows of supply chains by providing new innovative 

financing solutions and practices. The relevance of the subject in real economy is also a 

reason why it should be furthermore studied and examined. This thesis contributes to the 

rapidly expanding research on SCF and its solutions and applications, especially highlighting 

the still under-researched role of data analytics in SCF practice, particularly in terms of 

further improving the efficiency of SME financing. The thesis concludes that information 

sharing between supply chain parties and the financier’s ability to process information are 

crucial for SCF to work efficiently. This is due to the fact that financiers of the process, 
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namely banks and non-bank FSPs, require analytical capabilities and as much data as 

possible in order to execute effective credit evaluations, manage the risks of financing 

process and enhance their decision-making. Thus, financial institutions are encouraged to 

increase the efforts to introduce analytical tools and technological solutions that enable 

information sharing, enhanced risk management and implementation of new financing 

solutions. Simultaneously buyers and suppliers should also improve their capabilities of 

sharing information since it enhances the operation of SCF. From a wider perspective, 

improvements in SME financing have positive macroeconomic effects as the economic 

influence of small and medium-sized companies has increased during recent years for 

instance in China. Also, new digital technologies regarding SCF are still under-investigated 

in academic research. The thesis contributes to these research gaps by providing an overview 

of the prominent digital technologies that are expected to improve SCF by solving the 

remaining major problems.  

 

Though SCF has increased its interest and attention over the last decade, many directions for 

future research remain. From an academic perspective, supply chain finance still lacks a 

generally accepted theory and a comprehensive definition among scholars. This stands even 

though the concept has been acknowledged for several years and attempts have been made 

regarding the conceptualization. Also, as mentioned earlier, perhaps the greatest 

shortcoming of SCF research is the scarcity of empirical evidence. This concerns SCF 

research as a whole. Researchers widely agree that SCF solutions could benefit all supply 

chains parties but empirical evidence supporting this argument is scant. Thus, vast majority 

of SCF research results and conclusions are still based on presumptions, mathematical 

calculations and/or predictions. The scarcity of empirical evidence also concerns this thesis 

and its results as it relies heavily on theoretical research material. 

 

From the perspective of the research context, much remains that could be examined. The 

utilization of data analytics and other digital technologies in SCF have only recently emerged 

in research and the surface has barely been scratched. As the discussed technologies become 

more mature the relevance of their use in SCF will also increase making them an interesting 

subject of research. This thesis emphasizes the role of financial institutions in SCF and thus 
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highlights the utilization of data analytics as a mean for banks and FSPs to evaluate the 

qualities of borrowers (SMEs/suppliers) and guarantors (focal/buying companies). Future 

studies could also research the utilization and benefits of data analytics with an emphasis 

and perspective of SMEs and focal companies in SCF. 
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Appendix 1. Supply chain finance (SCF) mechanism contrasting (A) transaction without 

SCF and (B) with SCF, including numbers as an illustrative example (Wuttke et al. 2013).

 

 


