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Abstract  

The financial crisis of 2008-2009 took place exactly half a century after the 

publication of the seminal Modigliani and Miller (M&M) theorem, often 

called the capital structure irrelevance principle. This timing is curious since 

the crisis has highlighted the significance of deviations from assumptions of 

this theorem, i.e. the importance of corporate finance. A decade on, this thesis 

explores consequences of this unprecedented event by examining the 

determinants and effects of financiers’ and firms’ financing decisions, whose 

irrelevance is implied by the capital structure irrelevance principle. 

The financial crisis has not only expanded our knowledge frontier on 

corporate financing, it has altered financing itself. A host of financial 

innovations have arisen in its wake, enabled by digital technologies, which 

reshape or remove the role of traditional intermediaries. By tracing the 

adoption of these technologies to the crisis, this thesis frames the crisis not 

merely as a source of value destruction, but also as a source of creative 

destruction. Specifically, this thesis aims to empirically investigate two 

overarching research questions:  

(1) What are the determinants and real effects of financing decisions and 

outcomes for Small and Medium Enterprises (SMEs), in the face of 

crisis-era contractions in bank lending? (Papers IV and III) 

(2) What are the main drivers of the adoption of new financial 

technologies? (Papers I and II) 

Paper I empirically examines whether distrust in financial institutions, 

exacerbated by the financial crisis, has been a factor in the growth of peer-to-

peer lending. The study argues that distrust in the intermediary (i.e. banks) 

will shift an individual’s asset allocation towards alternative assets (e.g. 

crowdfunding). By exploiting geographical variation in such distrust on 

lending on one of the largest P2P lending markets, Prospser.com, this 

research finds that higher distrust in banks is positively associated with the 

likelihood and level of participation in loans, and is negatively correlated with 

volumes of commercial banks’ deposits and reliance on deposit financing.  
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Paper II empirically investigates drivers of the spread of infrastructure 

necessary to maintain and grow Bitcoin as a system (Bitcoin nodes) and 

infrastructure enabling the use of bitcoins for everyday economic transactions 

(Bitcoin merchants). Specifically, it investigates the role of legal, criminal, 

financial and social determinants. Findings offer some support for the view 

that the adoption of cryptocurrency infrastructure is driven by perceived 

failings of traditional financial systems, in that the spread of Bitcoin 

infrastructure is associated with low trust in banks and the financial system 

among inhabitants of a region, and with the occurrence of inflation crises. 

Active support for Bitcoins is higher in locations with well-developed banking 

services. Finally, it lends support to the view that bitcoin adoption is partly 

driven by cryptocurrencies’ usefulness in engaging in illicit trade. 

Paper III investigates effects of funding rejections on firm investments and 

performance, through matching successful and observably-similar 

unsuccessful capital-seeking SMEs. This approach to disentangling supply- 

from demand-side forces by exploiting application outcomes is novel and 

robust to substitution effects between sources of capital. The study finds 

evidence of firms’ investments being hampered due to inability to access 

capital in the crisis. Whereas liquidity helps absorb this supply shock, rejection 

makes firms less prone to use liquidity for investments in the post-crisis 

period. Reduced investment plans following rejection are a primary channel 

through which firm performance is lowered. Results imply that capital 

substitutions were not adequate to shield SMEs from crisis-era distress to 

creditor balance sheets.  

Paper IV exploits two novel datasets, unique in enabling observation of SME 

applications for, and use of, various debt and equity instruments, to study 

determinants of financing choices and outcomes of European SMEs. It tests 

applicability of extant research to business cycle contractions and bank-based 

financial systems, and finds similar results. During the crisis, SMEs largely 

behave in accordance with the pecking-order theory. Innovative firms seek 

debt more, but innovativeness is only associated with successful search if 

SMEs are old or market-oriented, and not tech-intensive. Young firms with 

high investment needs in the crisis had difficulties obtaining debt, but were 

more likely than average to succeed if applying for equity.  
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Sammanfattning 

Finanskrisen 2008–2009 ägde rum exakt ett halvt sekel efter publiceringen av 

Modigliani och Millers (M&M) teorem, ofta kallat principen för 

kapitalstrukturens irrelevans. Detta sammanträffande är ironiskt, eftersom 

krisen har framhävt vikten av avvikelser från centrala antaganden i detta 

teorem. På ett decenniums avstånd från krisen undersöker denna avhandling 

konsekvenserna av denna unika händelse. Detta görs genom att undersöka 

drivkrafter bakom finansiärernas och företagens finansieringsbeslut och 

effekter av dessa beslut – effekter som enligt principen för kapitalstrukturens 

irrelevans inte borde ha existerat. 

Finanskrisen har utökat vår kunskap om betydelsen av företagsfinansiering, 

men också förändrat aktörernas beteende. En mängd finansiella innovationer 

har uppstått i dess kölvatten, möjliggjorda av digital teknik, som omformar 

eller tar bort de traditionella mellanhänderna. Genom att spåra genombrottet 

av dessa teknologier till krisen tecknar denna avhandling en bild av krisen som 

inte bara en källa till förstörelse, utan också som en källa till kreativ förstörelse. 

I synnerhet syftar denna avhandling till att empiriskt undersöka två 

övergripande forskningsfrågor: 

(1) Vilka är de avgörande faktorerna och verkliga effekterna av 

finansieringsbeslut och resultat för små och medelstora företag vad 

gäller de olika finansieringskällor ett företag kan använda sig av? 

(Artiklarna IV och III) 

(2) Vilka är de viktigaste drivkrafterna för införandet av ny finansiell 

teknik? (Artiklarna I och II) 

I artikel I undersöks empiriskt huruvida misstro till finansiella institutioner, 

som förvärrades av finanskrisen, har varit en faktor i tillväxten av peer-to-

peer-utlåning. Studien hävdar att misstro till finansiella mellanhänder (dvs. 

banker) kommer att förskjuta en individs tillgångsfördelning mot alternativa 

tillgångar (t.ex. crowdfunding). Genom att utnyttja geografisk variation i 

sådan misstro och i utlåning på en av de största P2P-utlåningsmarknaderna, 

Prospser.com, finner denna studie att ökad misstro gentemot banker är 

positivt förknippat med sannolikheten och nivån på deltagande i lån. Vidare 
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är misstro mot banker negativt korrelerad med volymen på insättningar i 

traditionella banker. 

Artikel II undersöker empiriskt vilka faktorer som är associerade med 

spridning av sådan infrastruktur som är nödvändig för framväxten av Bitcoin 

som ett system för finansiella transaktioner (Bitcoin-noder) och infrastruktur 

som möjliggör användning av bitcoins för vardagliga ekonomiska 

transaktioner (Bitcoin-butiker). Legala strukturer, samt ekonomiska och 

sociala faktorer, inklusive brottslighet, undersöks. Resultaten ger ett visst stöd 

till uppfattningen att framväxten av kryptovalutans infrastruktur är kopplad 

till upplevda misslyckanden hos traditionella finansiella system, genom att 

spridningen av Bitcoin-infrastruktur är förknippad med låg förtroende för 

banker och det finansiella systemet bland invånare i en region, och med 

förekomst av inflationskriser. Engagemanget för Bitcoin är också högre på 

platser med välutvecklade banktjänster. Slutligen ger undersökningen stöd åt 

uppfattningen att intresset för Bitcoin- delvis drivs av de fördelar 

kryptovalutor har som medium vid olaglig handel. 

I artikel III undersöks effekterna av att inte kunna säkerställa önskad 

finansiering, vad gäller små och medelstora företags investeringar och resultat. 

Företag som upplevt sådana svårigheter under finanskrisen matchas med 

liknande företag som varit framgångsrika i sitt sökande efter externt kapital, 

vilket gör det möjligt att implementera en kontrollgruppsanalys. Resultaten 

pekar på att företagens investeringar hämmats på grund av bristande tillgång 

av kapital under finanskrisen. God likviditet hjälper till att absorbera denna 

försörjningschock på kort sikt, men svårigheter att erhålla kapital leder ändå 

till en lägre investeringsgrad och till sämre resultat för företagen. Studien visar 

att små och medelstora företag inte fullt ut förmådde parera sämre tillgång till 

kredit under krisåren genom att tillgå andra former av finansiering. 

I artikel IV utnyttjas två nya datasätt vilka gör det möjligt att observera små 

och medelstora företags ansökningar och användning av olika skuld- och 

kapitalinstrument för att studera avgörande faktorer för finansieringsval och 

resultat för europeiska små och medelstora företag. Företagen befinns i stor 

utsträckning bete sig i linje med den etablerade ”pecking order”-teorin, med 

vissa intressanta avvikelser. Innovativa företag är mer benägna än icke-

innovativa företag att ansöka om lån, men innovativitet är bara förknippat 
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med framgång i detta inom gruppen av äldre företag, och bland företag vars 

innovationsansträngningar är marknadsinriktade och mindre teknikintensiva. 

Unga företag med höga investeringsbehov hade svårigheter att få ny 

lånefinansiering under krisen, men sådana företag var fortfarande mer 

benägna än det genomsnittliga företaget att dra till sig investeringar från 

externa placerare. 
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1. Introduction 

The Global Financial Crisis, or the financial crisis of 2007-2009, triggered by 

unprecedented subprime mortgage losses in the United States, ushered in the 

greatest recession worldwide since the Great Depression of the 1930s. 

Brunnermeier & Sannikov (2014) show that when financial frictions exist, a 

large adverse shock can divert the economy away from its normal growth 

trajectory for a long but finite time. Sedláček & Sterk (2017) show that periods 

of financial distress could prevent high-growth potential start-ups from 

emerging. Barnichon, Matthes, & Ziegenbein (2018) show that a decade on 

from the crisis, United States GDP stood at 12 percentage points below what 

the level implied by its pre-crisis trend. This is not unique to the US; Europe 

and the United Kingdom’s economies remain far below levels implied by their 

pre-crisis trends (Barnichon, Matthes, & Ziegenbein, 2019). Analyzing the 

aftermath of post-war financial crises in 24 OECD countries, Romer & 

Romer (2017) find similar results in that the GDP is typically about 9 

percentage points lower five years after an extreme financial crisis. They find 

that the average decline in output linearly depends on the severity and 

persistence of the financial distress itself. Given the severity of the global 

financial crisis, persistence of its effects a decade on and the documented slow 

recovery may not be surprising. These studies paint a picture of significant 

value destruction having originated from the US subprime mortgage crisis 

into a global recession with long-lasting consequences (Mishkin, 2011). The 

first half of this cover essay (and papers IV and III respectively) explores the 

determinants and real effects of financing decisions and outcomes of Small 

and Medium Enterprises, which are the predominant form of enterprise 

(OECD, 2016), and may have been affected worse by the financial crisis 
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(Amador & Nagengast, 2016; Balduzzi, Brancati, & Schiantarelli, 2018; Berg, 

2018; Cingano, Manaresi, & Sette, 2016; De Jonghe, Dewachter, Mulier, 

Ongena, & Schepens, 2019). 

The most obvious silver lining is that since the crisis, major steps have been 

taken towards financial stability. Stringent new banking regulations have 

increased capitalization and liquidity of the largest US dealer banks, and some 

weaknesses in market infrastructure and unsafe practices in securitization and 

derivatives markets have been fixed (Duffie, 2019). 

Schumpeterian economics may hint at a less obvious silver lining of the crisis. 

The gale of creative destruction could be at work amidst the economic turmoil 

and value destruction brought forth by the global financial crisis. Innovation 

scholars have shown that a group of small firms that are responsive to new 

market opportunities and were in pursuit of more explorative strategies, have 

thrived in the aftermath of the financial crisis (Archibugi, Filippetti, & Frenz, 

2013). Filippetti & Archibugi (2011) compare the post-crisis innovation 

investments of European firms and find that the competence and quality of 

human resources, specialization in the high-technology sector and 

development of the financial system help firms offset the effect of the 

financial crisis on innovation investments.  

Just as fascinating may be innovations within financing itself which have 

exponentially grown following the crisis (Arner, Barberis, & Buckley, 2016). 

Laeven, Levine, & Michalopoulos (2015) finds that economic growth and 

technological innovation stop unless financiers themselves innovate. Surveys 

of financial innovations however, show that a substantial portion of 

innovations in financing since the crisis, are initiated by non-intermediaries 

(Arner et al., 2016). Curiously, some recent financial innovations by startups 
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and the open-source community have been aimed at reducing the degree of 

intermediation by banks and traditional financial intermediaries themselves. 

The drivers of growth of these financial technologies are the focus of the 

second half of this cover essay (and papers I and II). Significantly, less obvious 

consequences and perhaps silver linings of the crisis emerge. In particular, 

this thesis explores how the growth of these financial technologies may be 

rooted in the societal effects of the financial crisis, which together with 

technological opportunities, are contributing to emergence of a new era in 

financial innovation, termed fintech 3.0.   

This doctoral thesis consists of this cover essay, followed by four academic 

articles, enumerated in Roman numerals. 

2. A Tale of Two Consequences of the Global Financial 

Crisis: Financing SMEs and Innovative Financing 

A decade has passed since events in mid-to-late September 2008 which 

economists have attributed to causing the US subprime mortgage to go global 

(Mishkin, 2011): the bankruptcy of Lehman Brothers (Sept 15), the collapse 

of AIG insurance firm and run on the Reserve Primary Fund in money 

markets (Sept 16), and struggles to pass the Troubled Asset Relief Plan in the 

US Congress (Sept 19 to Oct 3). As overvalued mortgage-backed securities 

lost their value, it was unclear which banks were exposed, resulting in banks 

being unwilling to lend to one another, resulting in a credit crunch which 

spread through the wider economy. The already globalized state of the 

banking system transmitted stresses in the banking system of the US and 

other countries exposed to US mortgages or structured products worldwide, 

either through liquidity crunches in international funding markets or the 
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shock to foreign funding of various countries’ banking systems, reducing 

credit supply (Aiyar, 2012). More recently, financial economists have shown 

that the loss in housing wealth (Mian and Sufi, 2010), a decrease in consumer 

credit (Mian, Rao, & Sufi, 2013), highly-levered households (Mian & Sufi, 

2018) and panics from the collapse of Lehman Brother (Mian & Sufi 2015) 

led to a consumption-driven recession, reducing global demand. Some 

economists hold both these factors responsible (Gertler & Gilchrist, 2018). 

Regardless of whether a supply-side or a demand-side shock caused it or both, 

a decade on, the Global Financial Crisis has altered both the financial 

landscape and economists’ knowledge of the effects of financial constraints.  

This new financial landscape is characterized by a reduction of unsafe 

practices and presumptions of bailouts by taxpayer money, market 

infrastructure for securitization and notably more stringent bank capital 

requirements, e.g. Basel III, (Duffie, 2019) either raising the cost of bank 

capital (Baker & Wurgler, 2015), or reducing lending to firms (Fraisse, Lé, & 

Thesmar 2019), with subsequent implications for investment and growth in 

the economy. These represent significant strides to overhaul a pre-crisis 

financial system that was prone-to-fail (Duffie, 2019). 

2.1. Effects on Financing SMEs & SME Innovations  

“The 2008 economic crisis has severely reduced the short-term willingness of firms to invest 

in innovation.”  

- Archibugi et al. (2013) 

More stringent bank capital requirements such as in Basel II and III raise the 

cost of capital for banks, as they increase the fixed costs of issuing loans for 
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banks. This often leads to cutbacks for banks on small loans and loans to 

Small Medium Enterprises (SMEs) (Fraisse, Lé, & Thesmar, 2019), as they 

are often riskier and harder to continue issuing in bank capital re-adjustments 

required following the crisis.  

Cowling, Liu, & Ledger (2012) find that external finance was more readily 

extended to larger and older firms throughout the recession, and that during 

the worst three-month period, all credit applications of 10% of the total stock 

of smaller firms were rejected. Even five years following the initial shock of 

the credit crunch to the economy, bank lending had yet not recovered 

especially for smaller firms.  

In recent research Lee, Sameen, & Cowling (2015) investigate the effect of 

the crisis on innovative firms and show that amongst all SMEs, there is a 

structural effect which means that innovative firms find their access to 

financing more restricted. They find that while the worsening of general credit 

conditions resulting from the crisis has been more pronounced for non-

innovative SMEs, absolute credit rationing has been more severe for 

innovative SMEs, who are disproportionately unlikely to be able to obtain 

finance from any source.  

There is growing evidence that debt and bank financing is crucial to startups 

and to finance innovation (Robb & Robinson, 2012; Kerr & Nanda, 2015; 

Benfratello, Schiantarelli, & Sembenelli, 2008). Innovative SMEs are most 

likely to create new markets and drive the growth of an economy, following 

recessions (Lee et al., 2015). Long-run growth of economies is driven by 

innovation (Grossman & Helpman, 2011) and innovation expands the 

technological frontier facilitating future innovations (Aghion & Jaravel, 2015). 

Hence, for social welfare it is imperative to focus on the fate of innovative 
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firms following a recession and that is why I have dedicated the first second 

of thesis to under- or un-explored financing issues of innovative SMEs.  

While research from before the crisis had already shown that small innovative 

firms find it harder to access finance (Beck & Demirguc-Kunt, 2006; 

Schneider & Veugelers, 2010), such additional bank lending constraints for 

SMEs during and after the crisis (Cowling et al., 2012), our understanding that 

SMEs have differential access to credit given their innovativeness (Atanassov, 

2015; Lee et al., 2015; Freel, 2007; Mina, Lahr, & Hughes, 2013), raises further 

questions:  

1. How did SMEs’ prospects of obtaining various financing sources 

during the crisis differ given various firm characteristics, including 

along the lines of size, age and particularly, innovativeness?  

2. What are the real effects (on firm investments and performance) of 

impaired access to finance to SMEs, given that SMEs can substitute 

between sources of finance?  

Papers IV and III respectively, deal with these two questions. The context of 

the research is during and after the financial crisis.  

Insofar, I have laid out arguments how the financial crisis has changed the 

financial landscape and especially affected financing to SMEs generally and 

innovative SMEs in particular, meriting further research. A silver lining of the 

Global Financial Crisis for financial economists studying the effect of 

financing has been the plethora of insightful research surveys conducted 

during or after it, aimed at investigating how SMEs were affected given the 

crisis. In this thesis, I exploit two novel survey-linked databases that enquire 

as to the years 2007 to 2017 in Europe in relation to SMEs’ financing and 
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other activities. As described in the following section, these enable exploiting 

novel features of the surveys to shed light on the two aforementioned 

research questions, using techniques that address sample selection and 

confounding of supply and demand in financing, which are original 

contributions of this thesis to the literature. Section 4 discusses the theoretical 

background, research design, results, implications and contributions of this 

study in detail, under the heading of “Financing innovations”, to which the 

second part of this thesis is dedicated to. 

While papers III and IV are dedicated to financing SMEs and innovations, 

papers I and II are dedicated to innovative financing. The title of this chapter, 

“A Tale of Two Consequences of the Global Financial Crisis” references the 

dual foci of this doctoral dissertation.  

2.2. Effects on Innovative Financing & FinTech 

“Technological innovation and economic growth eventually stop unless financiers innovate”  

- Laeven et al. (2015) 

Recent research has shed light on the importance of financial innovation. 

Laeven et al. (2015) develop a Schumpeterian model of economic growth in 

which entrepreneurs gain profits by inventing superior goods and profit-

maximizing financiers invent better methods for costly screening of 

entrepreneurs. Their model predicts that economic growth and technological 

innovation eventually stop unless financiers themselves innovate. They 

provide empirical evidence consistent with this prediction.  

Philippon (2016) assesses the potential impact of financial technology and 

finds that financial services and the unit cost of financial intermediation has 
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remained consistently and surprisingly expensive from 1886 to 2012. The 

Global Financial Crisis spurred great debate about the dark and bright sides 

of financial innovation (Beck, Chen, Lin, & Song, 2016). The innovation-fragility 

view attributed the crisis to under-regulated financial innovation preceding the 

crisis. This view holds that whether by untethered expansion in credit markets 

helping to feed the boom and eventual bust in housing prices (Brunnermeier, 

2009), via banks’ use of structured products to cloud investors’ 

understandings of financial markets (Henderson & Pearson, 2011), by 

engineering securities marketed to be safe but fraught with neglected risks 

(Gennaioli, Shleifer, & Vishny, 2012) or by making financial crises potentially 

more severe (Gai, Kapadia, Millard, & Perez, 2008), there is a dark side to 

financial innovation that was at the root of the crisis.  On the flip side, the 

traditional innovation-growth view holds that such innovations help improve the 

variety and quality of banks’ services (Merton, 1992; Berger, 2003), complete 

the market (Duffie & Rahi, 1995; Elul, 1995, Grinblatt & Longstaff, 2000), 

facilitate sharing risks (Allen & Gale, 1991; Nachman, Allen, & Gale, 1995), 

and ultimately yield greater allocative efficiency in financial markets (Houston, 

Lin, Lin, & Ma, 2010; Ross, 1976). 

“Critical financial intermediaries failed, or were bailed out, or dramatically reduced their 

provision of liquidity and credit to the economy. In short, the core financial system ceased to 

perform its intended functions for the real economy at a reasonable level of effectiveness.” 

- Duffie (2019) 

Prior to the crisis, much of these financial innovations originated by banks 

and financial services firms, whether the introduction of exotic and 

compound options, ATMs, “back-office” and “front-office” IT banking 

technologies, securitization and tranching, structured products or high-
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frequency or algorithmic trading. This is evidenced by a pre-crisis all-

encompassing review of financial innovations by notable economists (Frame 

& White, 2004), whom only include innovations originated by financial 

services firms in their classifications of financial innovations: 

“Financial innovations can be grouped as new products (e.g., adjustable-rate mortgages, 

exchange-traded index funds); new services (e.g., online securities trading, internet banking); 

new "production" processes (e.g., electronic record-keeping for securities, credit scoring); or 

new organizational forms (e.g., a new type of electronic exchange for trading securities, 

internet- only banks). Of course, if a new intermediate product or service is created and 

used by financial-services firms, it may then become part of a new financial 

production process.”  

- Frame & White (2004) 

Now, empowered by computer and internet technologies, a host of financial 

innovations originating outside of traditional banks and designed to bypass 

financial intermediation by traditional financial institutions have emerged. 

Their raison d'être is often framed by their developers as dissatisfaction with 

both the costs of financial intermediation and a lack of trust in banks, big 

companies and institutions. Quotations by developers of financial 

technologies hint at this.  

The blueprint for Bitcoins, the first block-chain based cryptocurrency 

enabling truly disintermediated financial transactions, authored by Nakamoto 

(2008) was published in October 2008, barely a month after the 

aforementioned events causing the financial crisis to go global. In the very 

first Bitcoin mined, its founder, Satoshi Nakamoto, embedded the message 

“The Times 03/Jan/2009 Chancellor on brink of second bailout for banks”, referring 

to the Times of London’s same-day headline and massive governmental bank 
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renationalization and bailouts as a result of troubles in UK banks starting with 

the collapse of Northern Rock (Elliott & Duncan, 2009). Cohen (2017) 

documents that bitcoin emerged as part of the 99 percent movement – 

initiated by the Occupy Wall Street protests – and frustrations with banks that 

had become too big to fail.  

There is a great amount of anecdotal evidence suggesting a great increase in 

adoption of other new financial instruments enabled through financial 

technology, such as peer-to-peer loans, as a result of societal frustrations with 

banks and traditional financial institutions. Some of this anecdotal evidence 

precedes the financial crisis, in the development of new financial 

technologies. For example, describing the development of the world’s peer-

to-peer lending platform, Zopa, The UK's Sunday Times (2005) states 

“(Richard) Duvall’s - Zopa’s founder’s - pitch is that Zopa is part of a new-age 

phenomenon, whereby people want more control of their lives and money as they lose faith in 

institutions and big companies.”.  
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Figure 1: Lack of Trust in Banks (/and Financial Institutions) as measured by two independent US Social 

Surveys 
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The burden of the costs of financial intermediation to society may have been 

felt most intimately following the Global Financial Crisis. There is great 

evidence that trust in institutions decreased by great proportions after the 

financial crisis (Stevenson & Wolfers, 2011).  

Figure 1 shows the evolution in trust in financial institutions in the US from 

two distinct, but greatly matching social surveys, where a great drop is evident 

as a result of the financial crisis of 2007-2009. The novelty of this thesis is in 

arguing and empirically demonstrating that in an age of non-improving 

financial intermediation costs, and given societal dissatisfactions with how the 

Global Financial Crisis led to the greatest global recession period since World 

War II, a wave of new financial innovations have originated outside of 

financial intermediaries, whose adoption has accelerated due to societal 

dissatisfaction with traditional financial intermediaries. 

“Everybody talks about the weather, but nobody ever does anything about it.”  

- Charles D. Warner or his co-novelist, Mark Twain 

 

“Everybody talks about financial innovation, but (almost) nobody empirically tests 

hypotheses about it.”  

- Frame & White (2004) 

Frame & White (2004) review the literature on financial innovation and find 

a relative dearth of empirical studies that would either specifically test 

hypotheses or provide quantitative analyses of financial innovation. Surveying 

the financial literature landscape, they only find two studies advancing and 

testing hypotheses concerning the economic and environmental conditions 

that encourage financial innovation. This indicates that literature in this area 

is especially lacking, given that the broader field of innovation is found to be 
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the “second largest empirical literature in the field of industrial organization” (Cohen & 

Levin, 1989).  

They also find that a great deal of the research attention to financial 

innovation focuses on the innovative idea itself. They state however, that at 

least as important is the adoption and spread of an innovation, in other 

words its diffusion, across an industry. Faster diffusion can translate to a 

higher societal return on the underlying investments in the innovation at 

hand.   

Papers I and II, are dedicated to filling this very gap of empirically 

investigating the adoption of innovative financing. The focus is on adoption 

of a newer class of financial innovations, powered by financial technology and 

originating outside of financial intermediaries, seemingly spurred on by the 

global financial crisis. Paper I advances empirical tests on the role of a (lack 

of) trust in banks and financial institutions on the growth of P2P lending 

technologies, and on what determines such lack of trust. Paper II is the first 

to provide global empirical evidence for economic and environmental factors 

driving cryptocurrencies. This research sheds light on the bright and dark 

sides of financial technology originating outside of financial intermediaries as 

well. Section 4 details the theoretical background, research design, results, 

implications and contributions of these studies in detail, under the heading of 

“Innovative financing”. 
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3. Determinants and Effects of SME Financing Choices 

“From its onset, the 2008 financial crisis has highlighted the importance of deviations from 

the M&M assumptions, i.e., the importance of corporate finance” 

- Kashyap & Zingales (2010) 

Our knowledge of the effects and determinants of financial constraints has 

been increasing since the financial crisis of 2007-2009. The observation that 

the biggest financial crisis since the Great Depression occurred exactly half-

a-century after the publication of the Modigliani and Miller (M&M) 

propositions regarding the irrelevance of a firm’s capital structure, is a curious 

one. (Kashyap & Zingales, 2010) find this to be an ironic timing given that 

the financial crisis firmly shows that capital structure matters and financial 

economists must not ignore frictions that M&M’s propositions assume away 

in their seminal contribution to modeling and establishing the theoretical 

underpinnings of capital structure theory. Such frictions exist as the 

assumptions of the M&M theorem, namely the absence of bankruptcy costs, 

agency costs, taxes, asymmetric information and perfectly financial markets 

with competitive, frictionless markets with rational agents, do not hold in the 

real world. The pervasive and ill-guided use of the M&M theorem to deny the 

significance of corporate finance in finance and economics, has been 

consequential.  

Before the crisis, many macroeconomics and a non-negligible share of 

financial economists were willing to treat the M&M propositions as a sound 

approximation of reality and had effectively ignored financial frictions. In 

light of the financial crisis, renewed attention has been given to exploring 

specific deviations from the M&M assumptions (alternatively called the 
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capital structure irrelevance theorem), such as the effect of credit rationing 

(Banerjee & Duflo, 2013) or more generally financial constraints (Campello, 

Graham, & Harvey, 2010; Faulkender & Petersen, 2012). It is imperative to 

focus attention on the very decisions leading to capital structures of firms as 

well, especially on SMEs and innovative firms as argued for in Section 2.1.  

The following two subsections, deal with two aspects of capital financing 

decisions relating to financial frictions that SME firms face. The first 

subsection (and Paper IV) deals with determinants of SME financing 

applications and outcomes, and the second subsection deals (and Paper III) 

with outcomes of unsuccessful financing applications. Viewed temporally, the 

first subsection explores what happens prior or ex-ante to the financing 

outcome, while the second subsection explores what happens posterior or 

ex-post to the financing outcome.  

3.1 Determinants of SME Financing Applications and 

Outcomes  

3.1.1. Theoretical Background 

Studies focusing on determinants of capital structure have proliferated during 

the past decades. Numerous studies test for the pecking-order theory (Shyam-

Sunder & Myers, 1999), the pecking order theory accounting for debt capacity 

(Lemmon & Zender, 2010), the debt trade-off theory, whether static (Bradley 

et al, 1984; Kraus & Litzenberger, 1973) or dynamic (e.g. by Kane, Marcus, & 

Mcdonald, 1984; Brennan & Schwartz, 1984; Fischer, Heinkel, v Zechner, 

1989; Hennessy & Whited, 2005; Leary & Roberts, 2005; DeAngelo, 
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DeAngelo, & Whited, 2011) or other dynamic capital structure models (e.g. 

by Strebulaev & Whited, 2011; Strebulaev, 2013).  

Frank & Goyal (2007) comprehensively review these extant theories and the 

related evidence and identify various important empirical stylized facts. 

Namely, they find great differences among firms along dimensions of their 

size (i.e. small or large) or public or private status. Developing stylized facts 

are crucial to our understanding of capital structure, which is at the core of 

corporate finance. In the words of (Frank & Goyal, 2007), capital structure 

stylized facts are “empirical generalizations that appear to be robust and are particularly 

important for an understanding of actual leverage [and capital structures]”. However, 

they find that none of the currently available models seem able to 

simultaneously account for all these stylized facts. Nevertheless, many 

financial economists hold that the “pecking order theory is an excellent first-order 

descriptor of corporate financing behavior” (Shyam-Sunder & Myers, 1999). However, 

in examination of this theory for a larger cross-section of US firms, Frank & 

Goyal (2003) find the greatest support for the pecking order theory among 

large firms, which face the least severe adverse selection problems due to 

greater transparency via better equity analyst coverage. Even among large 

firms, support for pecking theory is waning over time.  

3.1.2. Pecking Order Theory & SME and Entrepreneurial Firms 

A great deal of corporate finance literature deals with how debt financing and 

equity financing (bank loans versus venture capital) have different 

implications for entrepreneurs (Schmidt, 2003; Ueda, 2004). Theoretically 

speaking, entrepreneurs may prefer securing financing through taking out 

debt to maintain full control rights over their firms (Berger & Udell, 1998). 
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On the other hand, economic theory suggests that entrepreneurs prefer to 

smooth risk by securing equity financing and avoiding the need to meet fixed 

payments on debts, if the firm does not do well.  

A stream of research resulting from seminal studies such as by Myers & 

Majluf  (1984), have led to the derivation of a standard pecking order theory 

of capital, stating that in equilibrium, firms prefer to finance new projects with 

internal cash flows primarily, and then, if necessary, thereafter seek outside 

debt financing and finally seek external equity capital. This ordered preference 

may be rearranged by the fact that external suppliers of capital (e.g. venture 

capital firms), could potentially add value to their investee firms. This 

ordering, stems from various financing frictions, including adverse selection, 

agency conflicts and taxes. Importantly, agency problem cause raising funds 

externally to be more expensive than internally, which is termed the “external 

finance” premium by (Bernanke & Gertler, 1989). How these financing 

frictions lead to a pecking order of preferred financing for firms, forms the 

basis of optimal capital structure theory. Much of the frictions creating this 

pecking order, arise due to asymmetric information between firms (i.e. 

managers acting for existing shareholders) and new investors (whether debt 

or equity financiers). To explain this in summary, firms use sources of 

financing whose value is as insensitive to information asymmetry as possible, 

as firms incur costs (e.g. monitoring, signaling) to mitigate information 

asymmetry. Such minimization of information-sensitivity leads to firms 

preferring internal funds over external finance, and debt over equity.   

Given that stylized facts vary with respect to firm size, it seems prudent to 

ensure the extent to which prominent theories of capital structure, such as 

the pecking order theory, apply to SMEs. Capital structure studies, reviewed 
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in detail by (Frank & Goyal, 2007), rarely focus on SMEs or entrepreneurial 

firms solely. A notable early endeavor in this direction for SMEs has been by 

(Cosh, Cumming, & Hughes, 2009), who find evidence supporting the 

pecking order theory for UK SMEs and entrepreneurial firms. It is important 

to ensure that such findings can be replicated using independent datasets 

drawn for various countries and other timeframes. The data choice and 

empirical methodology of paper IV is formulated in order to carry out this 

endeavor.  

All models and theories of capital structure, such as the pecking-order or 

trade-off theory, deal with firms financing decisions in the face of financing 

frictions. It is plausibly difficult to make inferences about firm decisions, from 

studying firms’ observed leverage or capital structure alone. A more direct 

way would be to observe the actual financing decisions of firms and see if 

these theories hold up. Most of the capital structure studies in the literature 

proxy for the financing choices and decisions firms make by studying 

determinants of firm leverage. However, firm leverage is an outcome of 

financing decisions and does not shed light as to firms’ financing decisions 

resulting in rejections by financiers. Hence, it is important to observe the 

seeking stage of financing, to better account for financial decisions of firms. 

One important contribution in this endeavor is through the work of Cosh, 

Cumming, & Hughes (2009), who account for the non-randomness in SMEs 

decision to seek external finance, as they can observe which UK SMEs sought 

financing instruments and which obtained it. They find that their data 

supports the traditional pecking-order theory of capital.  
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3.1.3. Role of Innovation in SME and Entrepreneurial Financing 

In the previous sections, I explained that the financial crisis particularly 

affected firms’ innovative activities. While the pecking order theory is an 

implication of asymmetric information between firms and new investors due 

to costs to mitigate information asymmetry, these costs are decidedly higher 

for innovative firms. Innovation is marked by greater information asymmetry 

and the costs to firms of mitigating this asymmetry, such as relinquishing 

intellectual capital in the form of patents for firms, can be too great for these 

firms to expend to fulfill their financing needs.   

When a firm exhibits greater informational asymmetries, its cost of seeking 

and obtaining external capital are higher. The literature indicates that for 

younger and more innovative firms, these costs are more pronounced (e.g. 

see (Brown, Martinsson, & Petersen, 2012; Noe & Rebello, 1996). 

Entrepreneurial firms will only be willing to expend these greater costs if they 

are truly more innovative. More innovative firms believe that their new 

projects can earn income at an internal rate of return higher than the after-tax 

cost of external capital, compared to their less innovative peers. Hence, I 

examine how firms’ behavior regarding financing needs is related to the 

innovativeness of a firm, as measured by whether the firm developed an 

innovative product during the past three years. I expect greater innovativeness 

of firms to increase its willingness to seek external capital. I also investigate 

whether seeking and obtaining external finance is related to the organization 

of R&D, and to the nature of firms’ innovation activities as proxied by their 

use of different types of IPR (applications for patenting, copyright claims and 

registering industrial designs and trademarks).  
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3.2 Real Effects of SME Financing Outcomes 

3.2.1. Theoretical Background 

What were the real effects of impaired access to capital during the 2008-2009 

financial crisis? Corporate investment fell sharply following the onset of the 

crisis (Duchin, Ozbas, & Sensoy 2010, Campello, Graham, & Harvey 2010). 

Reviewing the literature, Kahle & Stulz (2013) state that theories of impaired 

access to capital dominate explanations of how subprime mortgage losses 

resulted in the worst recession since the Great Depression. However, 

performing various tests to speak to these theories and competing theories, 

such as a collateral channel or balance sheet multiplier effect (see 

Brunnermeier & Oehmke, 2013), or the demand-shock theory, they only find 

support for the demand-shock theory. The demand shock theory explains 

that the loss to housing wealth (Mian & Sufi, 2010), a decrease in consumer 

credit (Mian et al., 2013), and the panic resulting from the collapse of Lehman 

Brothers, triggered a shock to demand which led to a reduction in firm’s 

desired investments and their demand for funding to finance investments. 

Mian and Sufi (2015) in effect state that while the collapse of Lehman 

Brothers exacerbated economic weakness, it should not be seen as a primary 

cause of the demand-shock. More recently, Gertler & Gilchrist (2018) find 

that financial distress in balance sheets of both households and banks were 

responsible for the fall in corporate investment. Clearly, there is yet 

substantial debate as to the role of demand- and supply-side factors, leaving 

the academic field open for evidence that can strengthen the literature. 

Disentangling whether shocks to consumption-driven demand or to capital 

supply caused a reduction in firm investments requires data where researchers 
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can observe corporate demand for capital and resultant supply, encompassing 

all the capital sources which firms can substitute for. There is a scarcity of 

such datasets. For example, Berg (2018) and Balduzzi et al. (2018) respectively 

exploit loan-level data from a single- or multiple banks to document 

investment declines for rejected firms. These papers would miss accounting 

for the alternative funding sources firms used to substitute for bank credit 

contractions during the crisis. This is highlighted given that recent studies 

have shown that during the recession firms substituted for bank loans by  

reducing dividends, issuing new equity (Dwenger, Fossen, & Simmler, 2018) 

or public debt (Becker & Ivashina, 2018), and increasing trade payables 

(Fraisse, Lé, & Thesmar, 2019), grants or informal finance (Casey & O’Toole, 

2014). 

Why is it important to answer what effect financing constraints had during 

the recession, as opposed to other periods? The reason is that if it is true that 

supply-side shocks aggravated the crisis, then the “external finance” premium, 

described in section 3.1, is elevated in financial crises (Gertler & Gilchrist 

2018). This happens as balance sheet constraints often hit both households, 

whom determine demand for firms, and financial institutions, which finance 

firms. New macroeconomic models have been updated since the financial 

crisis to model the economy in boom times, as though it had frictionless 

financial markets, but with negative disturbances moving it to regions were 

balance sheet constraints of banks and households are binding. Models 

incorporating household balance sheet constraints are developed in seminal 

contributions from Mian, Rao, & Sufi (2013) and Mian & Sufi (2014), as well 

as other notable studies by (Eggertsson & Krugman, 2012; Guerrieri & 

Lorenzoni, 2017; Justiniano, Primiceri, & Tambalotti, 2010). Models which 
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incorporated credit constraints on banks were Gertler & Kiyotaki (2010), He 

& Krishnamurthy (2013; Brunnermeier & Sannikov (2014). 

It is imperative that micro-econometric studies are carried out which can 

effectively tease out supply and demand effects when studying firm financial 

constraints at such a crucial time of crisis where binding bank and household 

balance sheet constraints may bear greater adverse effects on real effects for 

firms. Such binding constraints may necessitate firms to incorporate alternate 

strategies in the face of financial constraints they face. It is vital to empirically 

study effects on investments of financial constraints during the recession, and 

effects of these in the years following a crisis, using effective econometric 

identification tools. This necessity formed the theoretical background for the 

undertaking which led to Paper III in this thesis.  

3.3. Research Design and Data 

Investigating determinants and effects of SME financing applications to 

various sources of financing, given the non-randomness in seeking financing, 

requires knowledge of firms’ applications to all financiers. Financial 

economists have relied on single-bank (e.g. Berg, 2018) and or multiple-bank 

(e.g. Balduzzi et al., 2018) information sources in order to learn about effects 

of loan rejections. Information regarding all sources of financing of firms are 

yet rarer, as a single-source that would record all firm applications for 

financing, as far as the author knows, does not exist. In lieu of this, surveys 

of firms’ financing applications can fill this gap. With European Commission 

funding since the financial crisis, two such surveys have been carried out 

across various European countries, which are utilized in this thesis: Bruegel’s 

EFIGE and the ECB’s SAFE.  
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3.3.1. Research Design to Assess Determinants of SME Financing 

The first study in this chapter inquires as to firms’ actual financing decisions 

using survey data and tests consistency with the pecking order theory of 

capital in a much broader setting than that by (Cosh et al., 2009) of firms from 

various European countries, and during the Global Financial Crisis and the 

decade that follows it.  

Frank & Goyal (2007) also find that the survey approach to studying capital 

structure remains rare in corporate finance, with the exception of Graham & 

Harvey (2001), Bancel & Mittoo (2004), and Brounen, Jong, & Koedijk (2004). 

They describe the advantages of survey approaches over large-sample studies 

prevalent in the literature to be the ability to ask qualitative questions, and 

over natural experiments and clinical studies, which typically use small 

samples, as the ability to use moderately large sample sizes. They describe 

criticisms of survey approaches to be that it measures beliefs rather than 

actions.  

Another contribution of this thesis is in the use of two extensive surveys 

which ask managers about actual financing decisions made (i.e. applications 

and their outcomes) rather than beliefs about access to financing. These are 

the European Commission’s EFIGE and the European Central Banks’ SAFE 

surveys of 14,000 and 124,000 firms respectively. In this way, this thesis adds 

to the dearth of literature using surveys to study capital structure, and partially 

overcomes the criticism of survey-studies measuring beliefs rather than 

actions, while matching the sample size of extant large-sample studies. 

In this study, I exploit being able to observe applications for financing in the 

EFIGE and SAFE surveys and their outcomes, via a two-stage Heckman 
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selection model. There is clearly a selection in obtaining external financing 

and debt or equity financing, in that obtaining financing is contingent on 

having sought it. The Heckman selection model accounts for this sample 

selections, and provides better estimates of the determinants for external 

financing.  

Following Cosh et al. (2009), the analysis of this study focuses on two firm-

level financing determinants describing firms’ current balance between profits 

and costs (Profit Margin) and between profits and investments (Capital 

Expenditure / Profit), respectively. For the pecking order theory to hold for 

SMEs and entrepreneurial firms, Profit Margin is expected to be negatively 

related to the likelihood of seeking finance, and positively related to the 

likelihood of obtaining finance (conditional on seeking it). Capital 

Expenditure/Profit is expected to behave in the reverse manner. Finally, 

these relationships are expected to be stronger for debt financing than for 

equity financing.  

By including various innovative characteristics of firms as firm-level 

determinants in the two-stage Heckman selection model, I explore the role of 

these characteristics in being granted the financing sought. I broadly 

categorize these into inputs into the innovation process of R&D intensity and 

R&D Acquisitions, and outputs of the innovation process, namely patent 

applications, industrial designs, trademarks and copyrights.  

3.3.2. Research Design to Assess Real Effects of SME Financing Outcomes 

Estimating the real effects of financial constraints during the financial crisis 

is complicated by the difficulty of distinguishing between the demand and 

supply for capital. Recent financial research has made strides in revealing real 
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effects of capital impairments using quasi-causal identification methods that 

distinguish between capital supply and demand. Most of these studies are 

focused on bank credit supply shocks, understandably as the bulk of external 

financing comes from bank loans in all countries (Mayer, 1990; Qian & 

Strahan, 2007). While the early literature on credit rationing originating from 

Stiglitz & Weiss (1981) had spurred broader research on real effects of 

financial constraints (Fazzari, Hubbard, Petersen, Blinder, & Poterba, 1988; 

Lamon, 1997; Rauh, 2006), this literature has seen a renewed awareness 

following the 2008-2009 financial crisis specifically investigating the crisis, 

namely Campello et al. (2010), Almeida et al. (2009), Duchin et al. (2010), 

Balduzzi et al. (2018). Most of these studies do not observe actual firm 

applications for financing during the crisis as Paper III does, and use survey 

questions on access to credit (Campello et al., 2010), assumptions on supply-

side effects of the crisis preceding the demand-side effects (Duchin et al., 

2010), or exploit variations in bank health (Acharya, Eisert, Eufinger, & 

Hirsch, 2018; Balduzzi et al., 2018; Bentolila, Jansen, & Jiménez, 2018; 

Chodorow-Reich, 2014; Cingano et al., 2016; Popov & Rocholl, 2018), long 

term debt maturity (Almeida et al., 2009) or other balance sheet items to 

isolate supply-side effects on real outcomes for firms. 

In this part of the thesis, I take advantage of the ability to observe whether 

firms during the crisis applied for financing or not, and whether contingent 

on applying they received it, using a novel matching mechanism, to isolate the 

real effects of impaired access to capital. This observation, a unique feature 

of the surveys employed, was exploited for Paper IV of the thesis as well. 

Hence, both papers use different econometric methods (Coarsened Exact 

Matching in Paper III, and Heckman two-stage sample selection for Paper 

IV), while exploiting observation of the two stages of seeking and obtaining 
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financing. Additionally this study focuses on all external finance, not just on 

credit, while I am attempting to extend the study to credit applications and 

rejections. Meanwhile, the breadth of the survey during the financial crisis 

also allows to provide various tests to answer the posed research questions.  

Exploiting the EFIGE survey used in Paper IV of 14,000 manufacturing 

firms carried out during the crisis and their matched financials, I utilize 

matching between capital-seeking firms obtaining external finance and 

capital-seeking firms that do not, in order to provide a novel means to 

distinguish between supply and demand, to investigate the effects of financing 

rejections on firm investments and performance.  
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3.4. Summary of Paper IV  

Purpose – The objective of this paper is to study the determinants of external 

financing applications and outcomes of European SMEs during the global 

financial crisis. It does so to test applicability of extant research on SME 

financing choices to business cycle contractions and bank-based financial 

systems, exploring the various capital sources SMEs can utilize. 

Methodology – This study accounts for firms’ non-random willingness to 

seek additional outside capital and mitigates sample selection biases 

potentially affecting many other studies on capital structure choices. 

Specifically, it corrects for the self-selection of firms that apply for various 

debt or equity financing instruments using Heckman’s (1979) two-stage 

sample selection correction procedure in Probit models and using 

exogenously-determined exclusion criteria in the selection stage. 

Findings – Innovative firms seek debt more, but innovativeness is only 

associated with successful search if SMEs are old or market-oriented, and not 

tech-intensive. Young firms with high investment needs had difficulties 

obtaining debt financing, but were more likely than average to succeed if 

applying for equity. Contrasting findings with a similar examination of the 

post-crisis period suggests that the crisis particularly disadvantaged such 

young, innovative firms with high investment needs to secure debt. 

Research Implications – Young SMEs with high investment needs are 

particularly vulnerable during the crisis, in that not only are they more likely 

to fare worse when not obtaining finance (Balduzzi et al., 2018; Cingano et 

al., 2016), they are more likely not to obtain financing and their desired 

financing source. Their difficulties in attaining financing during the crisis may 
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reflect temporal behavioral deviation on behalf of lenders, and by banks in 

particular (De Haas & Van Horen, 2013; Ivashina & Scharfstein, 2010).  

Originality – This study is the first to investigate the determinants of SMEs 

financing applications and outcomes from a broad set of European 

economies, whereas many previous studies have focused on market-based 

financial systems of the US or the UK (Cosh et al., 2009; Cowling et al., 2012; 

Robb and Robinson, 2012; for an exception on high-growth Belgian firms, 

see Vanacker & Manigart, 2010). Secondly, whereas extant work is limited to 

observing outcomes, or applications to only one particular financier (e.g. 

Andrieu, Staglianò, & van der Zwan, 2018; Duchin, Ozbas, & Sensoy, 2010) 

or bundles all external finance providers together (Cowling et al., 2012), the 

employed dataset has the advantage that it enables observation of SME 

applications and outcomes for various debt and equity instruments. 
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3.5. Summary of Paper III 

Purpose – The objective of this paper is to investigate the real effects (on 

firm investments and performance) of impaired access to finance to firms 

during the global financial crisis, given that firms can substitute between 

sources of finance. 

Methodology – Employing coarsened exact matching (CEM) between 

European capital-seeking firms obtaining desired external finance and 

comparable capital-seeking firms that do not, the empirics effectively 

disentangle capital supply and demand by keeping demand constant but 

allowing capital supply to vary. Matching along various outcome-relevant 

determinants, observable due to breadth of employed EFIGE survey, 

provides an estimate for the counterfactual real effects of capital impairments 

during the crisis. 

Findings – I find evidence of hampered investments due to inability to access 

capital in the crisis. Whereas liquidity helps absorb this supply shock, rejection 

increases the marginal benefit of liquidity effectively lowering post-rejection 

investments further. Reduced investment plans following rejection are a 

primary channel in which firm performance is lowered. 

Research Implications – The findings imply that capital substitutions 

during the recession were not adequate to help SMEs avert the credit crunch 

of 2008-2009 which particularly weakened bank balance sheets. Results are 

consistent with recent literature showing increased cash holding for firms 

following financial crises (Bliss, Cheng, and Denis, 2015; Pinkowitz, Stulz, 

and Williamson, 2013; Song and Lee, 2012). 
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Originality – This is the first paper to consider all sources of capital which 

firms can substitute for, when assessing real effects of impairments in access 

to finance during the global financial crisis. The research design utilized of 

matching successful and observably-comparable capital-seeking firms is 

unique and novel. By tracing the increase in firms’ marginal benefit of liquidity 

to actual rejections in financing applications during a recession, this study 

contributes to studies showing increased cash holdings of firms following 

financial crises.  
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3.6. Limitations  

One of the limitations of Paper IV is in the absence of matched financial 

statements in the SAFE survey, the second survey employed. Instead 

indicators are used for increases or decreases in key financial statement items. 

This data is matched at the ECB (Bańkowska, Osiewicz, & Pérez-Duarte, 

2015; Ferrando & Mulier, 2015), however access is only granted to EU 

citizens who visit the ECB. Financial statement values, could help account for 

determinants of financing better than indicators and allow for more thorough 

investigation of whether during crises determinants of financing varies or not.   

The main limitation with matching approach used in Paper III is that it is 

unlikely to fully solve the endogeneity problem since it relies on the ability 

observe all outcome-relevant determinants (Roberts & Whited 2013). 

Another limitation of this study is shared with other studies of SME finance 

in the extensiveness of available SME accounting data. This resulted in the 

requirement to limit the sample size rather extensively.  

A more substantial limitation of Paper III relates to the inability to observe 

subsequent applications for financing by firms. Future research could utilize 

recurring surveys of access to finance matched with financials (such as ECB’s 

SAFE) to shed light on dynamic effects of capital impairments. Follow-up 

surveys with higher quality data could be devised and exploited shedding light 

on whether various sources of finance are substitutes or complements, where 

unanswered questions remain in the realm of corporate finance (Cumming, 

Johan, & Zhang 2018).  

Another potential limitation relates generally to use of surveys. Survey 

research has a long history in economics, even if economists’ use of 
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information gathered in certain kinds of questionnaire surveys has been 

mostly indirect, in that the economist does not typically organize collection 

of this information (Boulier & Goldfarb, 1998). The extensive use of the US’ 

Survey of Consumer Finances in economics research is one prominent 

example. While this thesis relies extensively on survey data, there are subject 

to potential errors. The most obvious would be measurement error, while 

other potential biases exist such as nonresponse, sampling and coverage 

errors (Ponto, 2015). The rigorous methodologies of the EFIGE and SAFE 

surveys (Altomonte & Aquilante, 2012; European Central Bank, 2019) 

assuage worries about sampling, nonresponse and coverage errors. However, 

measurement error pertains to whether the survey questions accurately reflect 

the topic of inquiry and to what extent, questionnaires and interviews are able 

to evoke truthful answers. Notwithstanding, the questions utilized from the 

SAFE and EFIGE survey pertain to which financiers, firms applied to for 

capital and so are inquires on facts, rather than subjective or attitude 

questions. The main methodology of papers in this section rely on these facts, 

so measurement error concerns should not bias results. In the few instances 

where research uses parameters such as perception of firms in regards to how 

financially constrained they are (Paper III), I have been careful to phrase and 

analyze these as perceived traits.  

  



33 
 

4. Adoption of Fintech  

Since the dawn of the new millennia, the pace of technological progress in 

financial services has accelerated (He et al., 2017). Figure 2 presents a timeline 

of technological innovations in the provision of financial services since the 

13th century onwards. The marked acceleration of financial innovation at the 

turn of the millennia is evident from this timeline. This period is characterized 

by new payment tools such as mobile payments and digital wallets, as well as 

new service providers entering the financial services market, such as telecom, 

retail and internet providers (He et al., 2017). Notable innovations made since 

2000 have been crowdfunding/P2P lending, contactless payments, 

cryptocurrencies/blockchain, and mobile wallets. 

The term “fintech” as an abbreviation and portmanteau of financial 

technology, originated in the early 21st century, 1  concurrent with the 

aforementioned acceleration in financial innovation. It has been defined in 

academia as “Fintech is a new financial industry that applies technology to improve 

financial activities.” (Schueffel, 2017). Meanwhile in 2018 its entry into the 

English lexicon was sealed by the Merriam-Webster dictionary, which defines 

it as “products and companies that employ newly developed digital and online technologies 

in the banking and financial services industry.” (Fintech, n.d.-a).  

Arner et al. (2016) analyze the evolution of financial technologies during the 

past 150 years, starting from the laying of the transatlantic telegraph cable in 

1866 which provided the infrastructure for financial globalization. They 

divide these years into three eras: Fintech 1.0 - Analogue (1866-1967), Fintech 

                                                      
1  While Oxford dictionary states the term originates as an early 21st century 
abbreviation of financial technology, it is found earlier -as far back as in 1971- in the 
names of various companies (Fintech, n.d.-b). 
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2.0 - Digitization (1967-2008) and Fintech 3.0 (2008-present). What 

differentiates Fintech 3.0 is in the provider of the financial services: Start-ups 

and technology firms have come to substitute banks as the primary providers 

of niche financial technologies to businesses, the public and to banks 

themselves.  

These start-ups and technology firms were taking advantage of a number of 

factors arising from the 2007-2008 financial crisis, providing favorable 

conditions for their provision of financial services (Arner et al., 2016): (1) 

Post-crisis regulation increased the compliance duties and costs of banks and 

tightened credit provision. New requirements for banks to conduct stress 

tests and prepare recovery and resolution plans increased bank costs 

(Barberis, 2013). Increased regulatory capital for banks changed their capacity 

and incentives to originate risky loans (Buchak, Matvos, Piskorski, & Seru, 

2018). (2) Two technological developments which delivered consumer 

interfaces and interoperability among services and applications, being the 

proliferation of smartphones and application programming interfaces (APIs). 

(3) The crisis caused many finance professionals to lose their jobs, leading to 

seeking of new ventures for their skills. 

While Arner et al. (2016) state that in the latest fintech era, providers of 

financial services have been non-intermediaries, this thesis posits that some 

recent financial innovations by startups and the open-source community  are 

aimed at reducing the degree of intermediation by banks and traditional 

financial intermediaries themselves. This subset of financial technologies are 

the focus of this chapter. 

Two pioneering examples of financial innovations reducing the degree of 

financial intermediation are peer-to-peer lending –a form of crowdfunding-, 
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and cryptocurrencies – a cryptographically-secured form of digital currency-. 

They were invented respectively in March 2005 by the founder of Zopa, 

Richard Duvall, and in September 2008 by the founder of bitcoin, Satoshi 

Nakamoto. As mentioned in section 2.1, the focus of this research is 

empirically investigating the adoption of these financial technologies. In doing 

so this thesis contributes to a nascent body of research that delves into 

exploring the adoption of financial technologies of, internet banking (Xue, 

Hitt, & Chen, 2011), fintech markets (Haddad & Hornuf, 2019), equity 

crowdfunding (Estrin, Gozman, & Khavul, 2018), debit cards (Higgins, 

2018), and Initial Coin Offerings or ICOs (Masiak, Block, Masiak, 

Neuenkirch, & Pielen, 2019).   

The rest of this chapter is structured as follows: Subsections 3.1 and 3.2 

explain the background of each of these two financial technologies and the 

theoretical background for the research carried out. Subsections 3.3 discusses 

the employed research design and data utilized, while subsection 3.4 lays out 

conclusions, limitations and implications for the study.  
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Figure 2: The Accelerated Pace of Technological Progress in Financial Services (reprinted with permission 
from the International Monetary Fund and He et al., 2017; graphic created from following sources: Arner et 

al., 2017; Quinn and Roberds, 2009; World Economic Forum, 2015) 
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4.1. Participation in Peer-to-Peer Lending 

4.1.1. Background of Peer-to-peer Lending 

In July 2004, Robert Duvall’s business pitch was met with the backing of 

the same Venture Capitalists2 who had formerly funded eBay and its German 

spinoff.3 Launching in March 2005, Zopa became the world’s first online 

peer-to-peer lending platform, allowing lenders to directly lend to borrowers 

and cut out banks’ financial intermediary role. Over the following decade, 

Zopa facilitated nearly £2 billion worth of loans on its platform. The five 

largest platforms for online consumer lending worldwide 4  are generating 

loans at a rate of $10 billion a year. According to Ziegler et al. (2017), in 2016 

there has been nearly $21.1 billion of P2P consumer lending in the US. To 

place this in context, according to the Federal Reserve,5 in 2016 there was 

$228.1 billion outstanding consumer credit flows from traditional finance 

providers, meaning P2P marketplace consumer credit equaled 9.3% of US 

traditional consumer lending. Given the $3.6 trillion of US consumer debt 

outstanding, this nascent sector has a potential to grow much larger, and likely 

will, given that the sector is doubling its lending at a pace of roughly every 

nine months (Economist, 2015). Industry analysts partially attribute this 

growth to P2P platforms’ better customer satisfaction due to quicker 

response times, faster loan approval and funding. 

Peer-to-peer lending online enables individual lenders to pool funds to lend 

to individual borrowers requesting loans. Individuals post a description of 

                                                      
2 Benchmark Capital and Wellington Partners, respectively 
3 Alonde.de, acquired by eBay in 1999 
4 Lending Club, Prosper, SoFi, Zopa and RateSetter 
5 See https://www.federalreserve.gov/releases/g19/current/default.htm 
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their borrowing application and their profile on an internet platform and 

individuals or institutional lenders can then browse and invest in loans 

through the platform.  

P2P loans have been termed non-intermediated credit (Thakor & Merton, 

2018; Thakor, 2019), or disintermediated loans (Balyuk, 2016; Morse, 2015), 

and as disintermediating financial markets (Lin, Prabhala, & Viswanathan, 

2013). Morse (2015) explains that P2P does indeed disintermediate an asset 

class of consumer loans, and removes a layer of financial intermediation. P2P 

lending platforms primarily serve as facilitators (or have a consignment role, 

as per terminology of Rubinstein & Wolinsky, 1987), making money by 

closing and servicing loans. An investor in a P2P platform, takes part in the 

underwriting of loans via the choice to fund a loan or not, and the ability to 

track if a loan reaches a threshold for being underwritten, and hence the 

lending function is not intermediated by a third-party. 

P2P lending is enabled through employing a series of technologies facilitating 

digitization and widening of the lender/borrower base of the lending process 

(of unsecured loans). The digitization of financial records of consumers and 

individuals, the declining cost of information gathering and the sharing of 

information on credit activity of individuals, has enabled credit rating agencies 

to monitor the creditworthiness of individuals faster and at a lower cost 

(Economist, 2015). In turn, lowering of the cost of accessing credit 

information on individuals by credit rating agencies, standardization of 

information on potential loan applicants and the ease of matching borrowers 

with lenders, have reduced the screening-cost required in the lending process 

(Agrawal, Catalini, & Goldfarb, 2015; Shafi, 2016). By bearing these lowered 

costs for access to credit information on individuals, P2P lending platforms 
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have emerged as a low-cost way for individuals to screen and lend to other 

individual investors. As an example, banks spend roughly 7% of value of a 

loan on administration, while this figure is just 2.7% for Lending Club 

(Economist, 2015). P2P platforms have also enabled smaller financial 

transactions to receive broad participation with limited downside risk for each 

investor, and consequently lessening the need for ex-post monitoring of loans 

compared to bank loans which tend not to be dispersed across many investors 

(Agrawal et al., 2015; Gorton & Winton, 2003). 

4.1.2. Theoretical Background of Research 

Numerous studies have studied the determinants of participation in 

traditional financial markets. For example numerous studies have 

documented the effect of various individual and societal characteristics on 

participation in the stock market, such as financial awareness and literacy 

(Almenberg & Dreber, 2015; van Rooij, Lusardi, & Alessie, 2011; Guiso & 

Jappelli, 2005; Christiansen, Joensen, & Rangvid 2008), stock market return 

experience (Malmendier & Nagel, 2011), IQ (Grinblatt, Keloharju, & 

Linnainmaa, 2016), gambling attitudes (Barberis, Huang, & Thaler, 2016), 

genetics (Barnea, Cronqvist, & Siegel, 2010), optimism (Puri & Robinson, 

2007), ability to understand investments (Graham, Harvey, & Huang, 2009; 

Christelis, Jappelli, & Padula, 2010), cognitive ability (Benjamin, Brown, & 

Shapiro, 2013), internet adoption (Bogan, 2008), political activism (Bonaparte 

& Kumar, 2013), political orientation (Kaustia & Torstila, 2011) and social 

interactions (Hong, Kubik, & Stein, 2004; Brown et al., 2016; Bönte and 

Filipiak, 2012).  

While there is a well-established literature focused on the determinants of 

participation in traditional financial markets, the study of the 
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determinants of participation in alternative financial markets is still a 

nascent field (for exceptions see: Boudreau, Jeppesen, Reichstein, & Rullani, 

2015; Daskalakis & Yue, 2017). For the case of participation in traditional 

financial markets, the central role of trust is well documented (Georgarakos 

& Pasini, 2011; Guiso, Sapienza, & Zingales, 2004, 2008).  

As the Nobel laureate Kenneth Arrow emphasized: “Virtually every commercial 

transaction has within itself an element of trust, certainly any transaction conducted over a 

period of time (Arrow, 1972)”.  

Trust facilitates exchanges that may end up being mutually beneficial. 

Gambetta (2000) defines trust as the expectation that another person or 

institution will perform actions that are beneficial, or at minimum not 

harmful, to us regardless of our capacity to monitor those actions. In a 

financial transaction, trust would be defined following the social capital 

literature, as a subjective belief about the probability that a potential trading 

partner will act honestly (Bottazzi, Rin, & Hellmann, 2016).While trust is the 

fundamental backbone of all trade and investment, it is particularly important 

in financial markets, where people give away their money in exchange for 

promises. These promises only find worth through the existence of trust 

(Sapienza & Zingales, 2012).  

Trust enables a widening of economic transactions by empowering people to 

not be restricted to familiar relationships (e.g. friends, family members) where 

trust is anchored in experience and first-hand knowledge about particular 

people (Fukuyama, 1995; Yamagishi & Yamagishi, 1994).  

Research in information systems has emphasized that the role of trust is 

accentuated for on-line transactions (Brynjolfsson & Smith, 2000). 
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Specifically, this literature has paid considerable attention to the role of trust 

in gaining traction for new on-line markets such as B2C e-commerce (Gefen, 

Karahanna, & Straub, 2003; Pavlou, Liang, & Xue, 2007), and online auction 

platforms (Ba & Pavlou, 2002; Dimoka, Hong, & Pavlou, 2012).  

The online setting of fintech merits investigation of the role of trust in fintech 

markets, which is a mission half of this thesis contributes to.  

4.1.3. Literature Review on Role of Trust in Financial Markets 

Fundamentally, trust may capture differences in the subjective probability of 

being cheated and hence, trust increases risk tolerance (Guiso, Sapienza, & 

Zingales, 2008). Also, as evidenced by experimental trust games, trust 

decisions involve costs of trust betrayal (Bohnet & Zeckhauser, 2004; Bohnet 

et al., 2008), and individuals with a higher ex-ante cost of betrayal demonstrate 

less trusting behaviors. 

Hoffman et al. (2009) investigate the role of trust on the long-run 

development of credit markets in France since 1740 to 1899. They find that 

while trust is critical to explain aggregate fluctuations in financial outcomes 

(e.g. in financial crises stemming from loss of confidence), and in individual 

financial success and failure, it is an intermediate variable that from a 

generational perspective (over a generational timescale) evolves rather quickly 

in response to shocks to the demand for credit.  

Guiso et al. (2008) study the effect of general trust (i.e. trust to others) on 

participation in the stock market. In the decision to participate in the stock 

market, investors factor in the risk of being cheated. The perception of this 

risk is a function of the objective characteristics of the stocks and the 
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subjective characteristics of the decision-maker.  They find that less trusting 

individuals are less likely to invest in the stock market, and conditional on 

investing, they will invest less. They go on to show that while lack of trust 

always reduces stock market participation, the strength of this effect increases 

with increases in the fixed costs of participation in the stock market. In 

addition, they find that those who hold more trust towards their own bank 

official or broker as a financial advisor, are more likely to buy stocks and 

conditional on buying stocks, invest a larger share of their wealth into stocks. 

They test for the possibility that trust may simply be a proxy for risk aversion 

in that trust would increase risk tolerance and resultantly increase 

participation, however they present evidence that this is not the case. 

Their findings, corroborated by those of Gennaioli et al. (2015) who study 

the role of trust in money managers on investors’ portfolio management, 

speak to the pervasiveness of the effects of trust in portfolio allocation. 

Giannetti & Wang (2016) study the effect of corporate fraud in a state on 

household’s stock market participation in that state. They find that 

households react to corporate fraud in a state, by decreasing holdings in 

fraudulent and non-fraudulent firms, whether they held stocks in fraudulent 

firms or not. Exploiting the exogenous variation in fraud revelation due to 

the demise of Arthur Andersen, they find that states with more Arthur 

Andersen clients experience a greater decrease in equity holdings. They 

provide evidence that this effect is likely caused by a lack of trust in the stock 

market. Using yearly surveys on confidence in big business in US states from 

1981 to 2009, they demonstrate that fraud revelation in a state is associated 

with a drop in trust in big firms for the state’s households. They go on to 

explore channels and mechanisms through which trust may affect individual’s 



43 
 

stock market participation decisions. Their results are consistent with the 

effect of fraud on trust depending on betrayal costs rather than changes in 

risk aversion.  

Bottazzi et al. (2016) find that bilateral trust between European countries 

positively predicts venture capital firms’ investment decisions, but is 

negatively correlated with successful exits.  

Simultaneous to the research leading up to this thesis, a few studies have 

looked at the role of general trust in emerging financial technologies. Shafi 

(2016) investigates the underlying behavioral and rational reasons for the 

decline of P2P loan value with distance, and includes a test of the positive 

interacting effect of general trust with distance on lending in the UK P2P loan 

market. Rau (2017) analyzes country-level determinants of crowdfunding 

volume on over 1,300 platforms worldwide, and finds little evidence for the 

role of general trust or other social factors.  

While these papers explore the role of general trust in emerging financial 

technologies, the role of distrust in banks and traditional financial institutions 

is not studied within alternative financial markets. This thesis consists of the 

first study to empirically investigate the role of trust in banks and financial 

institutions in peer-to-peer (P2P) lending.  

Paper I suggests that distrust in an established industrial structure can pave 

the way for the emergence of substitute digitized structures (i.e. P2P lending). 

This view is partially and indirectly substantiated by evidence from a large 

number of studies that document a significant increase in distrust in 

established financial institutions over time (Stevenson & Wolfers, 2011; Birth, 

2014; Corso, 2009; Guiso, 2012; Sapienza & Zingales, 2012; Bennett & 
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Kottasz, 2012; Gritten, 2011). But this explanation for the emergence of 

crowdfunding has not been subject to direct empirical investigation.  

Subsequent to this study’s academic presentations,6 a prominent theoretical 

study of trust in lending for banks and P2P platforms (Thakor & Merton, 

2018) and an empirical study showing that bank misconduct is positively 

correlated with borrowing (i.e. on the demand) in peer-to-peer lending 

(Bertsch, Hull, Qi, & Zhang, 2017), have emerged. Just as these contributions 

enrich the literature and highlight the significance of trust in online lending, 

paper I in this thesis is the first to focus on the role of trust in banks on the 

motivations of contributors (i.e. on the supply) in P2P lending markets. This 

is important for the crowdfunding literature, since considerably less is known 

about the motivations of the supply side in crowdfunding campaigns, i.e. the 

“crowd”. 

4.2. Adoption of Cryptocurrency Infrastructure 

4.2.1. Background of Cryptocurrencies & their Infrastructure 

In October 2008, anonymous developer(s) Satoshi Nakamoto posted a 

whitepaper entitled “Bitcoin: A Peer-to-Peer Electronic Cash System” 

(Nakamoto, 2008) to a cryptography mailing list, describing the protocol for 

the first decentralized cryptocurrency, bitcoin. 7  Nakamoto launched the 

                                                      
6 The first formal submission of this paper was on March 2017 to the Second Annual 
Conference on Alternative Finance at the Cambridge Centre for Alternative Finance 
(CCAF). The first formal presentation of this paper was at 5th Crowdinvesting 
Symposium Berlin in October 6, 2017, preceding the first version of following papers, 
on July 2018 and November 2017, respectively. 
7 In keeping with spelling in the computer science literature, capital-B is used to refer 
to the Bitcoin system and a lower case-B is used to refer to the bitcoin unit of account. 
Grammar rules override this adopted convention. 
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implemented protocol on the Bitcoin software and created the Bitcoin 

network on January 3, 2009  by sending the first bitcoin transaction to Hal 

Finney, inventor of the reusable proof-of-work system, a precursor to the 

decentralized (or peer-to-peer) proof-of-work system used by Bitcoin itself.8 

Hal Finney, like many inventors of bitcoin predecessors, such as b-money 

(Wei Dai) and bitgold (Nick Szabo), was a “cypherpunk” -activists advocating 

for the use of privacy-enhancing technologies and cryptography as a means 

to realizing socio-political change-.  The bitcoin protocol provided the first 

distributed network of trust which crucially does not rely on a centralized 

intermediary for validation of authenticity and ownership. Instead, 

transactions are irreversibly recorded on a blockchain (i.e. a growing list of 

cryptographically-linked records). 

The Bitcoin protocol laid the groundwork for all decentralized 

cryptocurrencies to emerge, altogether amounting to a total market 

capitalization of $218B as of October 2018, as well as a fast-growing market 

of initial coin offerings (ICOs), which raised $21.6B in 2018.  

Computer scientists and digital entrepreneurs have hailed Bitcoin for more 

than its mere role in enabling secure digital payments, but for their ability to 

produce a decentralized record of nearly anything (Böhme, Christin, 

Edelman, & Moore, 2015). The rationale for this is presented by Marc 

Andreessen (2014), cofounder of the first widely-used internet browser: 

“Bitcoin gives us, for the first time, a way for one Internet user to transfer a unique piece 

of digital property to another Internet user, such that the transfer is guaranteed to be 

                                                      
8 Paper II, on adoption of cryptocurrency infrastructure, was first published on the 

Social Science Research Network exactly ten years after January 3, 2009, as a tribute 
to this technology’s decennial.  
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safe and secure, everyone knows that the transfer has taken place, and nobody can 

challenge the legitimacy of the transfer. . . . All these are exchanged through a distributed 

network of trust that does not require or rely upon a central intermediary like a bank or broker. 

What kinds of digital property might be transferred in this way? Think about digital signatures, 

digital contracts, digital keys (to physical locks, or to online lockers), digital ownership 

of physical assets such as cars and houses, digital stocks and bonds . . . and digital 

money.”  

 

These digital entrepreneurs are continuously developing numerous 

applications for digital property transfers, with the digital currency ecosystem 

constantly evolving. For example, subsequent to Andreessen’s assertion, in 

2015, the Ethereum blockchain was invented which made digital contracts 

(without the need for third parties, called smart contracts) able to be 

embedded with programs that can solve any reasonable computation 

problem.9 

By now, a vast digital entrepreneurial ecosystem has sprung up in the wake of 

the introduction of these digital currencies. The digital currency 

entrepreneurial ecosystem now consists of Initial Coin Offering issuers, 

payment processors, exchanges, wallets, financial services, mining hardware, 

and developers, and engages a growing number of technology firms. 

4.2.2. Theoretical Background of Research 

Digital entrepreneurial ecosystems have two foundational pillars of digital 

users and infrastructure (Sussan & Acs, 2017) and infrastructures facilitating 

connectivity, e.g. digital infrastructure, are found to particularly enhance 

                                                      
9 Such a blockchain is called a Turing-complete blockchain. 
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startup activity (Audretsch, Heger, & Veith, 2015). Digital infrastructures 

enable innovation (Henfridsson & Bygstad, 2013; Sussan & Acs, 2017), 

anchor open entrepreneurship (Ingram, Bogusz, and Morisse, 2018), allow 

for FinTech platforms to grow (Yermack, 2018), and create decentralized 

work organizations (Tilson, Lyytinen, & Sørensen, 2010). 

Recent literature has emphasized the need to integrate the economic, social, 

and cultural elements when studying entrepreneurial ecosystems (Spigel, 

2017). Not much is known about the digital infrastructure underpinning the 

vast emerging digital currency ecosystem. Learning about this digital 

infrastructure can shed light on the ecosystem as a whole. In addition, as a 

uniquely decentralized, yet rapidly growing, phenomenon, understanding the 

factors behind its growth may require more extensive research than 

centralized systems, owing to information sources being more dispersed.  

The emergence of cryptocurrencies has been viewed as driven by the 

opportunity for radical entrepreneurship and innovation in financial solutions 

as created through the spread of new web-based technologies (Teo, 2015; 

Iyidogan, 2019). However, recent studies have emphasized that in order to 

understand the historical growth and future prospect of fintech innovation, 

one must also understand the needs which are addressed by such innovations 

(Cohen, 2017; Saiedi, Mohammadi, & Broström, 2017; Huang, Moeli, & 

Vismara, 2019). The development and spread of technology is in this sense a 

prerequisite – but not a sufficient factor - for the spread of cryptocurrencies. 

Hence, understanding the socio-economic and institutional drivers of the 

adoption of the digital currency ecosystem can reveal the least and most 

favorable conditions for this ecosystem to thrive on. Understanding these 

have implications for monetary authorities, developers and entrepreneurs 



48 
 

engaged in this ecosystem, including technology firms, financial institutions 

and e-commerce payment system providers.  

In doing so, I focus on the drivers behind the emergence of infrastructure 

enabling the use of bitcoins. Bitcoin is the most wide-spread and well-known 

cryptocurrency. Most cryptocurrencies are recorded as clones or as variations 

of the Bitcoin technology (e.g. Litecoin), build their blockchain as a fork of 

the Bitcoin blockchain (e.g. Bitcoin cash) or on nearly identical transaction 

ledgers (Gandal & Halaburda, 2014; Wang, Bellavitis, & DaSilva, 2019). 

4.2.3. Literature Review on Adoption of Bitcoins 

Böhme et al. (2015) review the economics, technology and governance of 

Bitcoins in their early years. They note that early use of Bitcoin was dedicated 

to the online sale of narcotics and gambling transfers. They state that its 

adoption moved into use for consumer payments and for buy-and-hold 

purposes. Foley, Karlsen, & Putniņš (2018) estimate that 25% of all Bitcoin 

users and 44% of transactions are in illegal activity (illicit drug, prescription 

drugs, weapons, etc.). They used three methods to identify addresses involved 

in illegal activity, namely matching Bitcoin seizures by law enforcement 

agencies, transactions in wallets of illegal dark-net marketplaces and users 

identified in dark-net forums. Athey et al. (2016) find that 55% of transactions 

are carried out by individuals, 17% relate to gambling, 14% relate to Bitcoin 

exchanges, 5% relate to mining and 3% are related to contraband. They find 

that most of the holdings are by long-term transactors (mostly long-term 

investors) and that frequent transactors (mostly speculators and currency-

users) are not growing. They estimate that the short-term and one-time user 

base of Bitcoins (mostly experimenters and adventurists) are growing. By 

scraping Bitcointalk.org, where a small percentage of bloggers may self-report 
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their country of residence, they find that privacy concerns, illicit activity, 

technological savviness and trusted exchanges affect adoption. Ermakova et 

al. (2017) carry out a survey of Bitcoin experts to identify drivers of its 

adoptions, finding that its use is driven by a desire for anonymity, security and 

leaving out intermediaries, globalized use, flexibility in use, and lack of central 

control. While these studies paint a picture of Bitcoin adoption, none carries 

out a global empirical exploration on the determinants of this digital 

currency’s growth. 

Henry et al. (2018) and Schuh & Shy (2016) use consumer consumption 

surveys in Canada and the US respectively to study the users of bitcoins 

themselves. Yermack (2018) uses Bitcoin client downloads to study the spread 

of cryptocurrencies in Africa. Sadhya and Sadhya (2018) use archival data to 

study barriers to the adoption of bitcoin’s blockchain technology.  

4.3. Research Design and Data 

The technological nature of fintech, as part of the information revolution of 

the 21st century, enables recording and storing vast amounts of data, in real-

time and more granular detail than previously possible, on digital interactions, 

communications, transactions and their outcomes. Such data can grow so 

large, varied and complex to constitute Big Data, for which specialized data-

processing applications are required. Big Data is characterized by high volume, 

velocity and variety, and requires tailored analytical methods and technology 

for its transformation into value (De Mauro, Greco, & Grimaldi, 2015). 

Such large data sets represent a dramatic expansion in both the quantity and 

quality of data on economic activity. These can be used to offer researchers 

more insight into the “black box” of markets, firms and households, by 
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providing important statistics on the behavior of agents such as search and 

information production, communication, decision-making and microlevel 

transactions. Better data can also help sharpen examination of existing 

theories and models which were previously difficult to test (Einav & Levin, 

2014).  

While these represent the potential contribution of large data sets to help 

inform economic behavior, economic theory can also play a vital role in the 

analysis of new dataest with complex structures. Organizing and researching 

such large data sets (or even deciding which variables to construct) can be 

difficult without a simplifying conceptual framework, and this is where 

economic models offer guidance (Einav & Levin, 2014). 

A greater share of papers in economics over the past decade make use of 

newly available large-scale administrative or private sector data (Einav & 

Levin, 2014). Many fintech startups have embraced the use of open-source 

coding and application-programing interfaces (APIs) to provide their data to 

the public. These constitute fertile groundwork for testing economic theory 

in this vibrant and radically-innovating sector. I have attempted to use such 

sources in carrying out research work in papers I and II, together with my co-

authors.  

4.3.1. Research Design to Assess Role of Financial Distrust on P2P Lending 

In the spirit of Angrist and Pischke (2008)’s book and ultimate companion to 

graduate students in economics, entitled Mostly Harmless Economics,  this 

subsection starts with discussing the ideal experiment and then describing 

new fintech data opportunities exploited in order to study this research 

question, as well as remaining limitations in data, for strong causal inference.  
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The overarching research question is “whether and to what degree, people allocate 

their money and investments, to peer-to-peer financial technology, given reductions in trust 

(or increases in distrust) in traditional financial intermediaries”. The ideal experiment 

would posess the following key features: (1) Precise measurements of 

investors’ trust levels at an adequate frequency (general trust, trust in 

traditional financial intermediaries, and to peer-to-peer financial 

technologies), (2) Preferably a rapid change/shock in the trust to financial 

intermediaries and not to others, which does not confound other variables of 

importance. (3) Information about financial investment possibilities and 

subsequent decisions of a representative (large enough) portion of the 

population, (4) Knowledge about investors’ financial literacy, technological 

savviness, and all variables which can affect the allocation decision besides 

trust.  

Trust is a sentiment that is difficult to measure. Economists have often 

measured trust based on responses to surveys on attitudes towards others and 

particular institutions (Aghion, Algan, Cahuc, & Shleifer, 2010; Guiso et al., 

2004; Knack & Keefer, 1997; La Porta, Lopez-de-Silanes, Shleifer, & Vishny, 

1997; Stevenson & Wolfers, 2011). Most studies use a close variant of this 

survey question to assess general trust, popularized by the various social 

surveys conducted regularly for decades worldwide (e.g. World Values 

Surveys, European Values Study, Eurobarometer, General Social Survey, Life 

in Transition Surveys): “Generally speaking, would you say that most people can be 

trusted, or that you can't be too careful in dealing with people?”. To assess trust in 

institutions, the phrasing often changes to “To what extent [on a scale of 1 to 5] 

do you trust the following institutions [or the people running them]? Government, banks, 

foreign firms, [etc.]”.  Economic studies most often aggregate these measures at 

the country or region level, to measure prevailing societal trusting sentiments.  
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Knack & Keefer (1997) provide empirical evidence for the validity of such 

aggregated measures, finding that they are strikingly correlated across regions 

and countries with the percentage of wallets that were ‘lost’ and subsequently 

returned intact in a field experiment in the US and various European 

countries. When used on a region or country level, values for trust are 

consistent with case study and anecdotal evidence on trust (Zak & Knack, 

2001). This measure, while likely picking up trustworthiness at the level of the 

individual, when aggregated up to the country or region level (as performed 

in this study), can form a useful measure of societal trust (Glaeser, Laibson, 

Scheinkman, & Soutter, 2000). 

A rapid change in financial trust, wihtout a change in confounders, would be 

beneficial for the ideal research design to be able to exploit the shock. 

Giannetti & Wang (2016) exploit the demise of Arthur Anderson in the 

Enron scandal to find that states with more Arthur Andersen clients 

experience a greater household decrease in stock holdings. They show that 

corporate scandals reduce trust in big business, and hence attribute the 

decreased stock market participation in reductions in trust in the stock 

market. This is not a direct regression of individual’s investments in the stock 

market given their rapid decline in trust in big business, but goes some ways 

to use a shock to information reliability of firms’ financial accounts to study 

changes in stock market investments. 

While Figure 1 (and Stevenson & Wolfers, 2011) shows that in 2007-2008 the 

US experienced a rapid decline in trust in banks, too many confounders also 

experienced dramatic changes in the global financial crisis, to be able to isolate 

these effects meaninfully, especially in the absence of very freuquent trust 
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measurements. To avoid the influence of confounders, this shock to trust in 

banks was not used in research Paper I. 

Ideally, we would measure trust of investors in P2P platforms both to banks 

and to P2P platforms. However while surveys of P2P lenders have been 

carried out (e.g. Pierrakis & Collins, 2013), I am unaware of any surveys 

inquiring on financial trust.  

In view of these limitations, and in keeping with the vetted and standard 

economic measurement, the best alternative until such direct surveys exist, is 

to proxy for individual’s trust to banks at a regional level, and to exploit 

region-level variation in trust levels, in assessing contributions of individual 

investors on P2P platforms. While the reliability of these measures depends 

on their representativeness at the chosen geographic level (state-level in Paper 

I), additional tests of external validity, construct validity, exclusion of outliers 

and additional analyses are carried out in Paper I to increase confidence in 

inferences.  

The research hinges on rich and granular data obtained on Prosper.com (the 

most prominent P2P lending platform in the US in the late 2010s), on all 

loans between 2005 and 2012, concerning all P2P lenders’ loan bids and loan 

parts (i.e. successful loan bids) to P2P borrowers’ loans. This is an example 

of fintech data that allows for researching investors’ and the crowds’ decisions 

with more granularity than possible before. Researchers have used this very 

platform’s data to investigate the effect of home bias (Lin & Viswanathan, 

2015), heterogeneous risk aversion given wealth (Paravisini, Rappoport, & 

Ravina, 2017), trustworthiness (Duarte, Siegel, & Young, 2012), beauty 

(Ravina, 2008), creditworthiness assessments (Iyer, Khwaja, Luttmer, & Shue, 
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2016; Lin et al., 2013), sensation-seeking (Demir, Mohammadi, & Shafi, 2019) 

and rational herding (Zhang & Liu, 2012) on investor’s decisions. 

Given this data, the research design involves regressing state-level aggregates 

of P2P lenders’ loan bids (or loan parts) on state-level trust levels, controlling 

for loan characteristics using loan fixed effects, and state-level heterogeneity 

using state-level covariates of relevance. Paper I expands on this in detail.  

4.3.2. Data to Assess Role of Financial Distrust on P2P Lending 

While descriptions of the data used for the US-based study in Paper I are 

thoroughly discussed in its text, there is great brevity to the data description 

for the UK-based study. Thus, some complimentary description follows: 

The database on UK peer-to-peer lending is obtained from the Open Data 

Institute. This comprehensive database of UK peer-to-peer lending from 

October 2010 to May 2013 was collected using data from the three largest 

P2P platforms in the UK, namely Zopa Funding Circle and RateSetter. P2P 

lending was first originated in the UK, with the launch of Zopa to the public 

in 2005. Zopa initially focused on personal lending. Funding Circle was 

established in August 2010 and was one of the first firms in the world to allow 

individuals to lend to companies (Pierrakis & Collins, 2013). It holds the 

greatest market share in the UK for P2P business lending. RateSetter 

launched in 2010. These platforms received a boost in funding by the UK 

government, through the British Finance Partnership and the British Business 

Bank in the past years, increasing their legitimacy. In Zopa and RateSetter, by 

design investors cannot make investments based on the geographic location 

of the borrower (Bholat & Atz, 2016).  
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The data comprises details of 13,924,547 loan parts (i.e. individual loan 

contracts), totaling 59,851 individual loans amounting to £378 million in loan 

value, including information on the geographic distribution (i.e. districts or 12 

UK regions of residence) of lenders and borrowers. 

All of the trust data employed are obtained from the European Bank for 

Reconstruction and Development’s Life in Transition Survey (LiTS) II, which 

surveyed 1504 household heads in Britain in late 2010. 10  This survey is 

particularly suitable for this study, as it was conducted in late 2010, coinciding 

with the start of the period in which our peer-to-peer loans originate in the 

UK. Trust data is limited to 11 of UK’s 12 regions, as the survey excluded 

Northern Ireland.  

Figures 3 and 4 show the distribution of both peer-to-peer lending in these 

three platforms from 2010 to 2013 and distrust (lack of) trust in banks in 2010.  

                                                      
10 As part of surveying 39,000 households in 34 countries. This survey does not 

include trust variables for Northern Ireland. Hence loanparts originating from 

Northern Ireland are dropped from P2P loans in this study. References to UK 

regions, hereinafter, exclude Northern Ireland for this reason.  
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Figure 3: UK Regional Variation 

of Total Lending Per Capita from 

October 2010 to May 

2013 

Figure 4: UK Regional Variation 

of Distrust in Banks and 

Financial System (intervals in the 

legend express ratios) 
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4.3.3. Research Design to Assess Drivers of Cryptocurrency Infrastructure 

Many studies on exploring the drivers of financial technologies exploit 

geographic differences in adoption of these technologies. Studies have used 

uses country-level differences in the volume of crowdfunding (Rau, 2017), 

fintech startups (Haddad & Hornuf, 2019) and ICO volumes (Huang et al., 

2019). Paper II also uses country-level heterogeneity, while it also exploits 

annual variations in stocks of the dependent variables. In addition, as was the 

case with Paper I, social variables are investigated at the region level 

(equivalent to EU’s NUTS-2 regions) in Paper II. This is done because social 

variables were only available for a limited subset of countries during the 

analysis period of 2014-2018, 11 and expanding the observations to the region-

level helps utilize as much of the variation in the social variables as possible.  

A noticeable gap in the nascent economic research on adoption of 

cryptocurrencies was a lack of global empirical data showing the geographic 

distribution of adoption, with reasonable quality. One of the few papers that 

uses geographical proxies is Athey et al. (2016) which uses Bitcointalk.org, 

where a small percentage of bloggers may self-report their country of 

residence. They use known locations for this small percentage to 

probabilistically classify the remainder of the bitcoin network into four of the 

worlds’ mega-regions, using Machine Learning techniques.  

While the pseudonymous nature of cryptocurrencies explains the difficulties 

in the literature to geographically locate users and network agents, a few 

                                                      
11 The World Value Survey’s (WVS) 6th wave does survey 60 countries on social 
characteristics (including trust and financial trust), which is more than the LiTS III 
survey which surveys 34 countries. However, region-level breakdowns exist for LiTS 
III which are not publically accessible for WVS. 
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sources of information with substantially higher, yet imperfect, reliability 

exist. Paper II uses some of these sources, which had so far been neglected. 

The following subsection details this class of available data.  

4.3.4. Data to Assess Drivers of Cryptocurrency Infrastructure 

The so-far underutilized sources of information in researching 

cryptocurrency adoption can be divided into a few classes, as below. 

Firstly, since much of the cryptocurrency community communicates and 

shares products similarly to the open-source community, open-sourced and 

crowd-sourced sources of information exist on bitcoin use. Notably, as 

utilized in Paper II, location information for merchants accepting bitcoin are 

available on CoinMap.com. This website’s API enabled accessing a rich 

dataset utilized for this research. Another example is CoinATMRadar.com, 

which lists ATMs that accept a cryptocurrency. Secondly, digital 

entrepreneurs in this community often share programming codes on source-

code repositories such as GitHub. The database of bitnodes utilized in Paper 

II, is built on Python code of a bitcoin network crawler for nodes, which is 

shared on GitHub12.  Either the codes or outputs of such programs can be 

used to obtain data. Thirdly, it is possible to reconstruct the complete network 

of cryptocurrency transactions and identify individual “users” (market 

participants) as done by Foley et al. (2019) for bitcoins –even if individual 

identities are masked using pseudonymous alpha-numeric addresses-.  

The research design in Paper II utilizes the first and second of the data source 

types described above.   

                                                      
12 https://github.com/ayeowch/bitnodes 

https://github.com/ayeowch/bitnodes
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4.4. Summary of Paper I 

Purpose – The objective of this paper is to examine whether distrust in 

financial institutions, exacerbated by the financial crisis, has been a factor in 

the growth of peer-to-peer lending.  

Methodology – The research exploits geographical variation in participation 

in peer-to-peer loans on Prosper.com and distrust in banks to test the 

theoretical predication that lending via P2P platforms is partially driven by 

distrust in banks. The analysis is conducted at the level of U.S. states and 

loans. All bids pertaining to a listing by lenders in a state are aggregated into 

one observation and regressed on state-level distrust in banks. Analysis is 

repeated conditioning on a person from a state participating, and with Bids per 

capita and unique Bidders per capita, as the dependent variable. Loan fixed 

effects control for demand-side heterogeneity by calculating within loan 

effects, and state-level socio-economic characteristics are controlled for.  

Findings – Higher distrust in banks is positively associated with the 

likelihood and level of crowdfunder participation in loans, and is negatively 

correlated with volumes of commercial banks’ deposits and reliance on 

deposit financing. Heterogeneity tests support the pro-social motivation of 

crowdfunders (Agrawal et al., 2015; Allison, Davis, Short, & Webb, 2015) 

exhibiting distrust in banks. Results are robust to alternative sampling and are 

externally valid when repeating analyses on UK. The utilized trust measure 

overlaps with simultaneous surveys and represents societal perception to 

frauds and failures of financial institutions.    

Research Implications – This paper uncovers an intrinsic factor in 

crowdfunders’ investment decisions, -distrust in traditional financial 
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institutions- which had, thus far, not been empirically tested. By highlighting 

a contributing factor in fintech’s ability to substitute for bank lending, this 

study exposes a potential real consequence of financial institutions’ failures to 

preserve consumer, or at least societal, trust.  

Originality – This paper adds to the literature empirically studying 

motivations of crowdfunders by highlighting the importance of distrust in 

banks, in funder allocations to alternative versus traditional financial markets. 

It also contributes to the emerging literature on how fintech interacts with 

banks. 
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4.5. Summary of Paper II 

Purpose – The objective of this paper is to investigate the role of legal, 

criminal, financial and social drivers of the adoption of Bitcoin infrastructure.  

Methodology – A panel-data structured database of countries and years for 

adoption of non-hidden Bitcoin nodes and Bitcoin merchants is constructed. 

These are regressed on national economic, financial, criminal and legal 

characteristics. Since adoption measures exhibit left-censorship (i.e. are 0 for 

many countries), random-effects Tobit models lower-censored at zero with 

panel-data adjusted bootstrapped standard errors are used. Region-year level 

analysis using the same methodology, but regressing on region-level social 

variables and using country fixed effects are used. 

Findings – Findings offer some support for the view that the adoption of 

cryptocurrency infrastructure is driven by perceived failings of traditional 

financial systems, in that the spread of Bitcoin infrastructure is associated with 

low trust in banks and the financial system among inhabitants of a region, and 

with occurrence of country-level inflation crises. On the other hand, findings 

suggest that active support for Bitcoins is higher in locations with well-

developed banking services. Findings support the view that bitcoin adoption 

is partly driven by cryptocurrencies’ usefulness in engaging in illicit trade.  

Research Implications – While papers on potential risks and opportunities 

posed by cryptocurrencies are flourishing (e.g. Dierksmeier & Seele, 2018; 

Tasca, 2015; Choo, 2015; Kethineni & Cao, 2019), findings help to separate 

myth from facts on their spread, growth and patterns of use. Despite the 

much-touted promise of bitcoins in increasing financial inclusion and poverty 

reduction (Dierksmeier & Seele, 2018; Vigna & Casey, 2015), patterns of 



62 
 

adoption are not where these goals are needed most. The greater trust of 

consumers in technology companies than in banks (Bain 2019; Forbes 2015), 

could provide an edge in harnessing fintech technologies. In this light, the 

correlation of distrust in banks with bitcoin adoption should be of concern 

to financial regulators for whom financial stability and transactions through 

legitimate monetary channels is tantamount. 

Originality – This is the first global empirical study on the adoption of 

Bitcoins. Two novel datasets are used for analyses. Results contribute to a 

nascent body of research that delves into exploring the adoption of 

financial technologies (e.g. Haddad & Hornuf, 2019; Huang et al., 

2019). 

4.6. Limitations 

While part of the novelty of Papers I and II, is on utilizing new fintech data 

sources, there are yet data limitations. One limitation relates to the length of 

time-series of such data.  Owing to their nascency, less than a decade of non-

interrupted fintech data exist. For example, Prosper.com underwent two 

hiatuses during its operation in 2008, which caused us to limit the analysis to 

prior to the crisis. In addition, owing to the decentralized nature of 

cryptocurrencies, data on their use are not methodically recorded and shared 

by an entity. Owing to the psuedonmyous nature of cryptocurrencies, and the 

use of firewalls and anonymity-granting technologies, such as Tor, by users, 

gathering reliable data is made difficult.   

Another potential limitation relates generally to use of social variables from 

surveys. Subsection 3.6 described the potential biases when using survey data 
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of measurement, nonresponse, sampling and coverage errors (Ponto, 2015). 

The rigorous methodologies of the GSS and LiTS surveys (EBRD, 2006; 

Smith, 2018) lessen the latter three of these errors. However, measurement 

error pertains to whether the survey questions accurately reflect the topic of 

inquiry and to what extent, questionnaires and interviews evoke truthful 

answers. The utilized questions in these surveys regarding individuals’ trust in 

institutions are subjective attitude questions. Bertrand & Mullainathan (2001) 

find that when a subjective variable measure is used as an independent 

variable (such as in Paper I), measurement error is reduced if year or survey 

fixed effects are used. However, the remaining part of measurement error is 

correlation with individual characteristics which remains. While the main 

independent variable of distrust in banks can be correlated with individual 

characteristics, similar to Giannetti & Wang (2016), distrust in other 

institutions and general trust levels are controlled for, to diminish this 

measurement error.  
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5. The Global Financial Crisis in Perspective 

The common thread (or to borrow a Swedish word “röd tråd”, literally 

meaning red thread; or to borrow a musical term, leitmotif) of the cover essay 

to this dissertation has been the global financial crisis. Half of the thesis 

discusses the financing decisions of firms during the financial crisis, and 

adverse outcomes of inability to attain outside capital during the crisis. The 

focus has been on SMEs, which are the predominant form of enterprise, and 

account for 70% of jobs and between 50 to 60% of added value in OECD 

countries, and 45% of employment and 33% of GDP in emerging economics 

(OECD, 2016).  

These studies, together with numerous others on corporate investments 

during or following the recession (reviewed by Guler et al., 2019), indicate 

that the financial crisis resulted in declines in firm investments, with smaller 

firms and low-liquidity firms experiencing a stronger decline (Balduzzi et al., 

2018; Berg, 2018; Cingano et al., 2016). It is alarming that innovative SMEs 

were more likely to be rejected in their financing applications than other firms, 

and that this worsened substantially in the crisis (Lee et al., 2015), all while 

these firms are most likely to create new markets and drive the growth of an 

economy, following recessions.  

The other half of the thesis, finds that the adoption of two types of financial 

technologies increases with greater distrust in banks, which was exacerbated 

as a result of the financial crisis. One financial innovation type, meaning 

decentralized cryptocurrencies, was realized in October 2008 with the 

publication of the whitepaper for Bitcoin, at the height of the financial crisis. 

The very first transaction in Bitcoins bore a message of dissatisfaction with 
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use of tax-payers’ funds to bail out banks. Paper II shows that when countries 

experience inflation and monetary crises, adoption of bitcoins increases. In 

addition, Paper I shows that this distrust in banks is a societal response to 

actual financial sector frauds and failures of commercial banks. It is feasible 

that the global financial crisis accelerated spurring certain innovations, which 

can alter the landscape of the financial industry. 

This thesis therefore explores two sides of the financial crisis: The more 

immediately clear value-destroying side, and a less obvious value-adding side. 

The rapid growth of peer-to-peer financial technologies of P2P lending or 

cryptocurrencies, as well as other fintech startups, hints at a process of 

creative destruction in the spirit of Schumpeter’s influential book, 

“Capitalism, Socialism and Democracy”.  

5.1. The Crisis as a Source of Value Destruction 

While Gertler & Gilchrist (2018) do state that financial distress in each of the 

economy’s three main sectors – financial intermediaries, households and 

nonfinancial firms- played a significant role in the evolution of the Great 

Recession, they find that the recent recession would have been relatively mild 

without the disruption of credit provision of financial intermediaries. 

Following such credit shocks, the global financial crisis severely reduced 

short-term corporate investments in both capital expenditures and 

innovation, lessening employment and value-added of firms, as well as the 

short-term willingness of firms to invest in innovation (Campello et al., 2010; 

Cingano et al., 2016; Gertler & Gilchrist, 2018; Paunov, 2012).   
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Beyond the short-term and over a longer horizon, firm performance and 

productivity decreased for firms whose investment plans reduced following 

capital frictions (Paper III; Manaresi & Pierri, 2017).  

Not only were the short-term effects of the financial crisis value-destroying, 

the recovery from the crisis has been slow. Reinhart & Rogoff (2009) have 

shown that recoveries from financial crises are typically much longer than 

normal. There is some evidence that credit market contractions persisted both 

for small businesses (Chen, Hanson, & Stein, 2017) and households (Jones, 

Midrigan, & Philippon, 2011).  

5.2. The Crisis as a Source of Creative Destruction? 

“The opening up of new markets … illustrate the process of industrial mutation that 

incessantly revolutionizes the economic structure from within, incessantly destroying the old 

one, incessantly creating a new one ... [The process] must be seen in its role in the perennial 

gale of creative destruction; it cannot be understood on the hypothesis that there is a perennial 

lull.” 

- Joseph Schumpeter (1942), Capitalism, Socialism and Democracy. 

“During the recession of the long waves, an especially large number of important discoveries 

and inventions in the technique of production and communication are made, which, however, 

are usually applied on a large scale only at the beginning of the next long upswing.” 

- Kondratieff (1925 [1935], p. 111) 

 “Over the long run, the process of creative destruction accounts for over 50 percent of 

productivity growth” 

- Caballero (2008) 
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A contribution of this thesis is in demonstrating that through a channel of 

lowering trust in established financial institutions and the financial system, the 

global financial crisis, spurs on the use of alternative financial markets and 

currencies. In doing so, it can be seen that this financial crisis, and perhaps 

other economic crises, are a source of creative destruction as well, in that new 

forms of doing business come to replace the old.  

Innovation research has shown that the economic turmoil of the financial 

crisis has favored small firms that are responsive to new market opportunities, 

such as those in pursuit of more explorative strategies (Archibugi et al., 2013).  

It is telling that the financial innovations in Fintech 3.0 (see section 3) arise 

outside of banks and traditional financial institutions. A few, such as 

decentralized cryptocurrencies, have grown from outside of any institution, 

even if many cryptocurrencies and ICOs are issued now by organizations.  

Filippetti & Archibugi (2011) compare the drop in innovation investments of 

firms across European countries and find that the competence and quality of 

human resources, specialization in the high-technology sector and 

development of the financial system help firms offset the effect of the 

financial crisis on innovation investments. 

What is strikingly similar between the national conditions needed to offset the 

crisis’ effects on innovation investments and the conditions bringing about 

Fintech 3.0, is the requirement for a skilled labor force and high-tech 

infrastructure (Haddad & Hornuf, 2019) and developed financial and banking 

systems (Paper II; Haddad & Hornuf, 2019). These conditions being in place 

outside of traditional financial institutions, at the time of the global financial 
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crisis, could be seen as a catalyst for the rise and uptake of financial 

innovations in the post-crisis fintech 3.0 era. 

What is notable about the developers of cryptocurrencies and ICOs, is that 

they rely on the public to improve their products and innovations. Most 

cryptocurrencies and ICOs make their source code accessible for the 

community at large, who can report defects for fixing (Fisch, 2019). This hints 

at the community acting as innovators in these technologies. One can draw 

parallels to the literature discussing users as innovators (Bogers, Afuah, & 

Bastian, 2010) which finds that users are particularly good at developing 

radically new, breakthrough innovations (Lettl, Herstatt, & Gemuenden, 

2006; Lilien, Morrison, Searls, Sonnack, & Hippel, 2002), except that in 

Fintech 3.0, technologically-savvy members of the public some of whom are 

dissatisfied with the traditional financial system, are the innovators.  

These hint at some of the creative destruction forces of financial crises.13 

Future research can shed light on to what extent financial crises do spur the 

gale of creative destruction.  

  

                                                      
13 This section analyzed the process of creative destruction building on research by 
innovation scholars and with the point of view that some innovations may occur or 
be accelerated in use due to the occurrence of the crisis. Some economists have also 
studied whether reallocations of creative destruction, in restructuring of firms, are 
helped or hindered by the recession, and they find that they are mostly hindered 
(Legrand & Hagemann, 2017). This thesis views these as separate effects of the 
process of creative destruction, with an important distinction that the first may occur 
inside or outside of firms. The extent to which either dominates may depend on the 
extent to which recessions or depressions become “pathological” -to borrow a term 
used by Schumpeter (1942, pp. 349–50)-, or physiological (Legrand & Hagemann, 
2017).  
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