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Research 

Topic

• We explore to what extent the advancements in bank 

digital technology help ease financial constraints for Small 

and Medium-sized enterprises (SMEs) with further 

implications for SMEs’ performance

• Why focus on SMEs?

– In Europe, SMEs account for 99% of the enterprise population,

and account for more than half of its GDP and employment.

– The availability of lending and cost of finance have been well-

documented in the literature as a major constraint on growth

opportunities for small and medium-sized enterprises (Beck et

al., 2006; Gorodnichenko and Schnitzer, 2010; Bottazzi et al., 2014;

Berlingieri et al., 2020).

– Almost 70% of SMEs do not use the external financing from

banks, and another 15% are underfinanced (World Bank, 2017).
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Motivation



Why do SMEs exhibit higher financial 

constrains compared to larger firms? 

Lack of appropriate 
financial statements

Lack of credit history

Lack of reliable 
reputation 

Instable financial results

Weak financial 
performance 

Lack of collateral 
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Higher risk 

for banks

Information 

assymetry

Lack of 

collateral

Financial exclusion of SMEs 



Financial Sector changes in the era of 

digital technology

Source: Assets of financial intermediaries globally, FSB, 2024

• Share of NBFI assets has 

increased substantially 

over the past decades 

• OFIs represent the largest 

share of NBFI (26.3% of 

total global financial assets 

vs. 38.8% for traditional 

banks

• The role of banks ‘ 

digitalisation is 

understudied, especially 

with focus on SMEs 
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https://www.fsb.org/2024/12/global-monitoring-report-on-non-bank-financial-intermediation-2024/


Theory

• Financial technology reduces information frictions via greater 

information availability and data sharing (Ghosh et al., 2021; 

Ouyang, 2022)

• More precise algorithms, data diversity & access to real-time 

transaction data allow banks to compute the credit risks more 

precisely (Yang et al., 2023; Zheng et al., 2022); this eases the 

collateral requirements (Gambacorta et al., 2023).

• Technological digital solutions substitute for the relationship-

based banking reliant on physical branches (Behr et al., 2020); 

the application process is faster (Fuster et. al., 2019).

• Digital solutions optimize operational and regulatory costs at 

banks, and improve banks’ efficiency (Wang et. al., 2021; Lee et 

al., 2021).

But…the positive effects may not materialize (Philippon, 2017); 

lack of relationship with the borrowers observed in automated lending 

procedures may push borrowers into moral hazard (Di Maggio et al, 
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Theoretical Arguments & Empirical Evidence



Sample
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179,921 SMEs

Austria, Croatia, Denmark, 

Estonia, France, Germany,

 Greece, Hungary, Ireland,

 Latvia, Poland, Portugal, 

Slovenia, Spain, and the UK. 

54 European 

banks 
Period: 2009 -

2019



Banks’ financial innovation

• automation software (AUT.SOFT)

• blockchain technology (BLOCKCHAIN)

• data analytics (ANALYTICS)

• lending solutions (LENDING)

• payments (PAYMENTS)

• personal finance (PERSON.FIN)

• regulatory technology (REGULAT)

• sum of the seven abovementioned variables (INNOV.ALL) 

Sources: Crunchbase, CBInsights, banks’ financial 
statements & public announcements
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Percentage usage of individual technological 

solutions by banks 
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Methodology

• Address the issues of endogeneity due to unobserved 

heterogeneity of firms &  possible bi-directional causality 

b/n SMEs’ borrowing & bank innovation solutions

– A two-way FEs model

– Diff-in-Diff

• Robustness checks 

– Instrumental Variable approach

– Using alternative measures of bank innovation from GlobalData 

database from Innovation Scoreboard

(i) a number of filed patents; 

(ii) a number of granted patents by a bank; and 

(iii) a number of deals a bank has been involved as a Venture 

Capitalist (VC)
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Methodology (1/2): a two-way FE model
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Dependent variables: 

DEBT.GR

ST.DEBT.GR 

LT.DEBT.GR 

INT.COST 

Control variables:

Firm’s control variables: 

• Profitability ratio (EBIT to sales ratio)

• FIXED.ASSET (value of fixed asset to total asset)

• EQUITY (Equity to firm total asset)

• ASSET.TURN (sales to total assets)

• FIRM.SIZE (ln firm’s turnover)

• LN.FIRM.AGE (ln years in operation)

Bank control variables: 

• BANK.SIZE (ln of assets)

• BANK.LOANS (loans to asset ratio)

• Bank equity ratio (BANK.EQUITY)

• Bank deposit growth (BANK.DEPO.GR) 

 

Country’s control variables:

• GDP.GROWTH (GDP growth rate)

• UNEMPL (unemployment rate)

• GDP.PC (GDP per capita)

• PRI.CREDIT (domestic credit to private sector by banks to a 

country's GDP)



Methodology (2/2): DID
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Treatment Group & Year

• High Digital bank=1 if 

adopted at least 5 solutions 

in a given year (=95th centile 

of the distribution) 

• Maximum Digital=1 if 

reached the maximum of 

solutions (i.e. 7 solutions)

• Treatment Year>=2016
✓ Adoption of the Payment 

Services Directive 

(PSD2) by the European 

Commission at the end of 

2015



The Number of Bank Technology Solutions 

over time
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Summary of the results

• Bank digitalisation increases SMEs’ credit access with 

effect being stronger for long-term credit growth 

• But…Bank digitalisation increases the borrowing costs 

for SMEs

• Collateral becomes less important at financially 

innovative banks. 

•  A differentiated impact of bank technology solutions on 

credit provision

– Blockchain, automation and data analytics play more important 

role in improving SMEs’ access to credit

• Digital transformation in banking influences SMEs sales 

growth mainly through financing channels rather than 

directly. Bank digitalisation boosts both short- and long-

term lending, strengthening SMEs’ financial capacity, yet 

these gains are partially offset by higher intermediation 

costs
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Policy recommendations

• Policy initiatives regarding the digitalisation of 
financial services are important to increase the 
access to finance in the context of Europe, 
though they are not fully sufficient to impact 
the cost of financial services which may still 
provide a hurdle for SMEs on average to access 
the bank credit. 

• To foster financial inclusion and growth for SMEs, 
regulators should incentivize the adoption of 
specific technology solutions
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THANK YOU

Any questions?
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Additional slides for Q&A
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Descriptive Stats
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Results (1/5): a FE model
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Results (2/5): DID
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Results (3/5): Bank Digital Solutions
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Results (4/5): The role of collateral
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Results (5/5): Cost of Intermediation
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Robustness checks (1/3): 

SME’s specific characteristics (digital intensity)
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Robustness checks (2/3): 

IV approach
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Robustness checks (3/3): 

alternative measures of bank innovation
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Extending the analysis to the performance of SMEs using an 

instrumental variable (IV) approach



The impact of instrumented Bank Technology 

solutions on SMEs’ sales growth
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1.9pp rise 

(35% of 

average 

SMEs’ 

sales 

growth) vs 

1.2pp rise 

(eq.22%)

0.1pp rise 

equivalent 

to 1,8% of 

SMEs’ 

average 

sales 

growth)

The magnitude in 

the divergence in 

sales growth 

associated with the 

rise of cost of 

intermediation is 

about 0.6pp (eq. 

11% of growth)
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