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Chapter 1 
 

Introduction 
 
 
1. Background 
 

Financial technology (“FinTech”), which refers to the employment of 

technology to provide financial services or products,1 has been a buzzword 

in recent years. Being defined as this, FinTech encompasses a variety of 

services, products, or technology applications.2 Online payments and the 

associated services such as online payments initiators and online integrators 

of consumers’ financial data are examples.3 Blockchain-based applications 

such as cryptocurrency and fundraising tokens are also examples. 4  The 

recent developments of FinTech in different regions across the world also 

vary, forming the global landscape of FinTech.  

 

For instance, according to the IMF (International Monetary Fund, the 

‘‘IMF’’) and the World Bank, Asia is ahead of other regions in the world in 

several aspects of FinTech.5 FinTech’s expanding from payments to lending, 

insurance, and investments in Asian countries is particularly noteworthy.6 

 
1  Douglas W. Arner, Jànos Barberis & Ross P. Buckley, FinTech, RegTech, and the 

Reconceptualization of Financial Regulation, 37 NW. J. INT’L L. & BUS. 371, 373 
(2017). 

2 See, e.g., CARLA STAMEGNA & CEMAL KARAKAS, EUROPEAN PARLIAMENT, FINTECH 
(FINANCIAL TECHNOLOGY) AND THE EUROPEAN UNION: STATE OF PLAY AND OUTLOOK 
1 (2019), 
https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/635513/EPRS_BRI(20
19)635513_EN.pdf.  

3 See infra Chapter 4, Section 2.2.2. 
4 See infra Chapter 3, Section 1. 
5 INTERNATIONAL MONETARY FUND & WORLD BANK GROUP, FINTECH: THE EXPERIENCE 

SO FAR 46 (2019), 
https://documents1.worldbank.org/curated/en/130201561082549144/pdf/Fintech-
The-Experience-so-Far-Executive-Summary.pdf.  

6 Id. at 47. 
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For example, this expansion has been observed in China. The popularity of 

social-media platforms therein has supported FinTech’s development with 

respect to lending, insurance, and investments.7 Besides, mobile payments 

are growing rapidly in countries such as China, India, and Bangladesh.8 

According to the ASEAN (Association of Southeast Asian Nations, the 

‘‘ASEAN’’) and the World Bank, in southeast Asia, mobile payments have 

also been seen as one of the most popular FinTech applications in countries 

such as Indonesia, the Philippines, Singapore, Vietnam, and Thailand.9  

 

In the global landscape of FinTech, FinTech could also be seen 

developing rapidly in Europe, and the FinTech’s potential improvement in 

Europe is expected to be promising due to the high popularity of mobile 

phones and of internet.10 In particular, the IMF and the World Bank pointed 

out that the UK (United Kingdom, the ‘‘UK’’) has pioneered FinTech 

development and innovation, being ahead of the rest of Europe.11 Regulators 

in Europe have also observed the growing of FinTech and its benefits and 

potential risks. Regulatory responses to FinTech could thus be seen in 

Europe.12 According to the IMF and the World Bank, FinTech regulations 

in Europe are advancing.13 

 

Besides, FinTech has been growing also in the Americas, within which 

the features of FinTech’s developments are slightly different across regions. 

For example, in Latin America and the Caribbean, FinTech’s development 

has manifested itself as the growing of FinTech startups which particularly 

 
7 Id. 
8 Id. at 46. 
9  WORLD BANK GROUP & ASSOCIATION OF SOUTHEAST ASIAN NATIONS, ADVANCING 

DIGITAL FINANCIAL INCLUSION IN ASEAN: POLICY AND REGULATORY ENABLERS 72 
(2019), 
https://documents1.worldbank.org/curated/en/856241551375164922/pdf/134953-
WorldBankASEANDigitalFinancialInclusioninASEANpublicationJan.pdf.  

10 INTERNATIONAL MONETARY FUND & WORLD BANK GROUP, supra note 5, at 50. 
11 Id. at 50-51. 
12 See id. at 51-52. 
13 Id. at 51. 
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focus on digital payments and money transfer services.14 In the US (United 

States, the ‘‘US’’), consumer lending has been one of the most popular types 

of FinTech.15 In Canada, FinTech’s development has been observed to be 

significantly associated with firms headquartered in the US, thereby 

reflecting a cross-border nature.16  

 

In the Middle East and Central Asia, concentrations of FinTech activities 

in specific countries could be observed according to the IMF and the World 

Bank. For instance, 75 percent of FinTech activities in the Middle East are 

concentrated in Egypt, Jordan, Lebanon, and the UAE (United Arab Emirates, 

the ‘‘UAE’’). 17  In central Asia, FinTech activities are concentrated in 

Kazakhstan.18 However, the IMF and the World Bank especially pointed out 

that while FinTech is still comparatively under development in the Middle 

East and Central Asia, FinTech’s potential therein is far above its current 

status.19 

 

After briefly defining FinTech and illustrating its global landscape above, 

it is worth describing how the literature has discussed FinTech from a more 

academic angle. The literature has been, among other topic, studying how 

FinTech develops and impacts the financial markets. For instance, according 

to the literature, FinTech has drawn people’s attention as modern financial 

markets have witnessed the transformations brought by FinTech after the 

global financial crisis in 2008 (‘‘GFC’’). 20  These transformations 

particularly manifested themselves as, for instance, the rise of new players 

such as smaller-sized FinTech firms, which are not financial incumbents, 

 
14 Id. at 54. 
15 Id. 
16 Id. 
17 Id. at 52. 
18 Id.  
19 Id. at 53. 
20 See Arner et al., supra note 1, at 373. 
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providing financial services or products.21 The emergence of FinTech firms 

is thus changing the landscape of modern financial markets.22 Accordingly, 

facilitating digital finance,23 facilitating the access to financial services,24 

and ensuring financial inclusion25 have been analyzed in studies as they are 

deemed to be the impacts or goals of FinTech. Moreover, the discussions 

about the above notions could be seen in a historical context that the GFC is 

regarded as a watershed moment.26 Since 2020, the COVID-19 (coronavirus 

disease 2019, the ‘‘COVID-19’’) pandemic seems to mark another moment 

from which FinTech is gaining momentum again as it could help reduce 

human contact.27  

 

 
21 See Douglas W. Arner, Jànos Barberis & Ross P. Buckley, The Evolution of FinTech: 

A New Post-Crisis Paradigm, 47 GEO. J. INT’L L. 1271, 1289 (2016). 
22  See The Fintech Revolution, THE ECONOMIST (May 9, 2015), 

https://www.economist.com/leaders/2015/05/09/the-fintech-revolution. 
23 While digital finance has been described as the digitalization of financial industry, the 

impact brought by FinTech has been deemed to be an important factor or accelerator 
in this process. See, e.g., Peter Gomber, Jascha-Alexander Koch & Michael Siering, 
Digital Finance and FinTech: Current Research and Future Research Directions, 87 
J. BUS. ECON. 537, 539, 542 (2017); Arner et al., supra note 21, at 1276. 

24 See, e.g., id. at 1286; Thomas Philippon, On FinTech and Financial Inclusion 2 (BIS 
Working Papers No. 841, Feb. 2020), https://www.bis.org/publ/work841.pdf; Alma 
Pekmezovic & Gordon Walker, The Global Significance of Crowdfunding: Solving 
the SME Funding Problem and Democratizing Access to Capital, 7 WM. & MARY BUS. 
L. REV. 347, 443 (2016). 

25  See, e.g., Iris H-Y Chiu, FinTech and Disruptive Business Models in Financial 
Products, Intermediation and Markets – Policy Implications for Financial Regulators, 
21 J. TECH. L. & POL’Y 55, 89 (2016); Ross P. Buckley, Douglas W. Arner & Dirk A. 
Zetzsche, Sustainability, FinTech and Financial Inclusion 12-13 (European Banking 
Institute Working Paper Series 2019/41; UNSW Law Research Paper No. 19-63; 
University of Hong Kong Faculty of Law Research Paper No. 2019/038, May 22, 
2019), https://ssrn.com/abstract=3387359; Ross P. Buckley & Louise Malady, The 
New Regulatory Frontier: Building Consumer Demand for Digital Financial Services 
– Part I, 131 BANKING L.J. 834, 834-35 (2014). The G20 Principles advocated 
providing “an enabling and proportionate legal and regulatory framework for digital 
financial inclusion.” G20 HIGH-LEVEL PRINCIPLES FOR DIGITAL FINANCIAL INCLUSION, 
GLOBAL PARTNERSHIP FOR FINANCIAL INCLUSION 1 (2016), 
https://www.gpfi.org/sites/gpfi/files/documents/G20%20High%20Level%20Principl
es%20for%20Digital%20Financial%20Inclusion%20-%20Full%20version-.pdf. 

26 See Arner et al., supra note 21, at 1273. 
27 See Douglas W. Arner, Jànos N. Barberis, Julia Walker, Ross P. Buckley, Andrew M. 

Dahdal & Dirk A. Zetzsche, Digital Finance & COVID-19 Crisis 2, 5 (University of 
Hong Kong Faculty of Law Research Paper No. 2020/017, UNSW Law Research), 
https://ssrn.com/abstract=3558889. 
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The aforementioned studies are part of the literature on FinTech. 

However, studies fundamentally discussing FinTech with respect to its 

technological nature seem to be comparatively rare. While FinTech refers to 

the use of technology in financial markets, the generated risks might be 

associated with its technological nature. For instance, is it possible that 

FinTech applications will be too complicated due to the novel technology 

applied and hence create some hidden risks? If so, how can one find and cope 

with these risks? These issues, in fact, have been partly analyzed in several 

studies as described in the following.  

 

In general, the nature of technology has been described as the fact that it 

brings concerns whilst it provides benefits to fulfil a certain purpose.28 

Whereas the use of technology leads to innovation, complexity might arise.29 

These phenomena could be observed in modern financial markets according 

to several studies because of the application of technology therein.30 Against 

this background, the term “complexity” was defined in the context of modern 

financial markets as the state of being complicated.31 This study will employ 

the above concepts to analyze FinTech. That is, the introduction of FinTech 

has been deemed in studies to be a double-edged sword because not only 

benefits but also risks might be created. 32  Mitigating the risks while 

promoting the benefits to strike a balance will thus be an important and 

challenging task.33 However, few studies have analyzed how to cope with 

 
28 See, e.g., W. BRIAN ARTHUR, THE NATURE OF TECHNOLOGY: WHAT IT IS AND HOW IT 

EVOLVES 11, 28 (2009). 
29  W. BRIAN ARTHUR, COMPLEXITY ECONOMICS: A DIFFERENT FRAMEWORK FOR 

ECONOMIC THOUGHT, IN COMPLEXITY AND THE ECONOMY 1, 5, 7 (2015). 
30 See, e.g., Stefano Battiston et al., Complexity Theory and Financial Regulation, 351 

SCIENCE 818, 818 (2016); Steven L. Schwarcz, Regulating Complexity in Financial 
Markets, 87 WASH. U. L. REV. 211, 213 (2009). 

31 Steven L. Schwarcz, Rethinking the Disclosure Paradigm in a World of Complexity, 1 
U. ILL. L. REV. 1, 2 (2004). 

32 See, e.g., Chiu, supra note 25, at 63; Dan Awrey, Complexity, Innovation, and the 
Regulation of Modern Financial Markets, 2 HARV. BUS. L. REV. 235, 259, 276-77 
(2012). 

33 See, e.g., Chang-Hsien Tsai & Kuan-Jung Peng, The FinTech Revolution and Financial 
Regulation: The Case of Online Supply-Chain Financing, 4 ASIAN J. L. & SOC’Y 109, 
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the risks resulting from this complex nature of technology from a regulatory 

viewpoint.34 Therefore, this study will examine the nature of FinTech such 

as its complex specialty, analyzing the risks brought by FinTech and 

accordingly looking into the question of whether regulation is needed. 

 

In practice, several regulatory responses to FinTech could be found in 

jurisdictions.35 Nevertheless, are the existing FinTech regulations perfect 

when considering the nature of FinTech? If regulation is needed, there might 

be several difficulties in regulating. For example, while technology is rapidly 

and continuously evolving, it might be doubtful if regulation is capable of 

keeping pace with it, or of accommodating the changes in the regulatory 

landscape. 36  This pacing issue thus becomes worth studying. 37  Both 

schools of law and technology and law and economics have studied the 

pacing and timing issues. The pacing issue is also worth an appraisal in the 

context of FinTech as, among other reasons, enhancing regulatory 

adaptability is aimed by regulators at FinTech’s rapid development. 38 

 
111 (2017); Dirk A. Zetzsche, Ross P. Buckley, Jànos N. Barberis & Douglas W. Arner, 
Regulating a Revolution: From Regulatory Sandboxes to Smart Regulation, 23 
FORDHAM J. CORP. & FIN. L. 31, 36 (2017). 

34 E.g., Schwarcz, supra note 30; Awrey, supra note 32. The definition of “regulation” 
described by Ogus which emphasizes its public nature is adopted in this study. 
Regarding the details of this definition, see ANTHONY I. OGUS, REGULATION: LEGAL 
FORM AND ECONOMIC THEORY 2 (Hart Publ’g 2004) (1994). 

35  See, e.g., KPMG, Regulation and Supervision of FinTech 2 (Mar. 2019), 
https://assets.kpmg/content/dam/kpmg/xx/pdf/2019/03/regulation-and-supervision-
of-fintech.pdf. Regarding some examples of the existing regulatory responses to 
FinTech, see infra Chapter 4. 

36 See, e.g., Gary E. Marchant, The Growing Gap Between Emerging Technologies and 
the Law, in THE GROWING GAP BETWEEN EMERGING TECHNOLOGIES AND LEGAL-
ETHICAL OVERSIGHT 19, 20-21 (Gary E. Marchant, Braden R. Allenby & Joseph R. 
Herkert eds., 2011); Lyria Bennett Moses, How to Think about Law, Regulation and 
Technology: Problems with Technology as a Regulatory Target, 5 LAW INNOVATION & 
TECH. 1, 8-9 (2013); ROGER BROWNSWORD & MORAG GOODWIN, LAW AND 
TECHNOLOGIES OF THE TWENTY-FIRST CENTURY: TEXT AND MATERIALS 65, 67 (2012); 
GUIDO CALABRESI, A COMMON LAW FOR THE AGE OF STATUTES 6 (1982). 

37 See generally, e.g., Francesco Parisi, Vincy Fon & Nita Ghei, The Value of Waiting in 
Lawmaking, 18 EUR. J. L. ECON. 131 (2004); Jacob E. Gersen & Eric A. Posner, 
Timing Rules and Legal Institutions, 121 HARV. L. REV. 543 (2007); Barbara Luppi & 
Francesco Parisi, Optimal Timing of Legal Intervention: The Role of Timing Rules, 
122 HARV. L. REV. F. 18 (2009). 

38 For instance, as I will study in Chapter 6, this goal was explicitly stressed by the 
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Therefore, this study will also appraise the current and potential regulatory 

approaches to FinTech, studying the pros and cons of them in the face of the 

pacing issue. It will then explore the key elements of enhancing regulatory 

adaptability in the context of FinTech, the barriers to the regulatory 

adaptability, and the solutions to these barriers. 

 

2. Research Questions 
 

Against the background illustrated above, the research questions that 

will be analyzed in this study are as follows. The research questions start 

from, as mentioned in Section 1, FinTech’s benefits and risks and hence the 

question of whether FinTech should be regulated. That is, what are the social 

benefits and costs of FinTech? Should FinTech be regulated to improve 

social welfare? As described in Section 1, these topics have rarely been 

analyzed in the literature from the viewpoint of complexity, which seems to 

be particularly relevant to the nature of technology. Thus, this study will refer 

to this viewpoint to study the nature of FinTech. Moreover, the study will 

analyze if regulation is needed from the perspective of law and economics. 

Then, if regulation is needed, this study will further explore a more 

fundamental aspect of FinTech – the pacing issue. This issue does not seem 

to have been fully studied in the context of FinTech, and this study will 

attempt to fill the gap. Breaking down the pacing issue in the context of 

FinTech, this study will analyze how to adaptively regulate FinTech to deal 

with the pacing issue, what the barriers to adaptive regulation are, and how 

 
financial regulator in Taiwan. Jin Guan Hui Fa Bu 「 Jin Rong Ke Ji Fa Zhan Lu 
Jing Tu 」， Yi 3 Nian Ti Sheng Shu Wei Jin Rong Fu Wu Xiao Lü 、 Ke Ji Xing 、 
Shi Yong Xing Ji Pin Zhi (金管會發布「金融科技發展路徑圖」，以 3年提升數位
金融服務效率、可及性、使用性及品質) [The FSC Issued “FinTech Development 
Roadmap”. Enhance the Efficiency, Accessibility and Quality of Digital Financial 
Services in 3 Years.], JIN RONG JIAN DU GUAN LI WEI YUAN HUI (金融監督管理委員
會 ) [Financial Supervisory Commission R.O.C. (Taiwan)] (27 Aug. 2020), 
https://www.fsc.gov.tw/ch/home.jsp?id=96&parentpath=0,2&mcustomize=news_vie
w.jsp&dataserno=202008270008&dtable=News. 
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these barriers could be addressed. Thus, the above leads to the following 

research questions. 

 

(1) Should FinTech be regulated? Why? If so, are traditional regulatory 

approaches suitable? 

(2) How to regulate FinTech adaptively to deal with the pacing issue? 

(3) What are the barriers to adaptive and effective FinTech regulation?  

(4) How to address the barriers? 

 

3. Methodologies 
 

The task of this study is to appraise FinTech-related regulatory issues at 

the intersection of law, economics, and technology. Different perspectives 

from which this appraisal is conducted will thus be involved. Sections 3.1 

and 3.2 explain how the perspectives of law and economics and law and 

technology will be utilized in this study. Besides, the use of the research 

methods of legal analysis and case study is described in Sections 3.3 and 3.4. 

 

3.1 Law and Economics 

 

Concepts of law and economics will be seen throughout this study. For 

instance, first, as described in Section 1 above, FinTech may bring both 

benefits and risks to financial markets. The risks might be associated with 

FinTech’s technological nature such as complexity, 39  thereby meriting 

attention. This study will thus look into these potential risks, to discover if 

market failures occur and if regulation is accordingly needed. These issues 

will be studied through the lens of law and economics. The aim is to explore 

the rationales for regulating FinTech. In particular, as described before, the 

 
39  The modern markets have been deemed to be complex. It can be because of 

participants’ behavioral patterns. W. Brian Arthur, Complexity and the Economy, 284 
SCIENCE 107, 107 (1999). Or, it can be because of the circumstance of the modern 
financial markets as being complicated. Schwarcz, supra note 31, at 2. 
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modern financial markets have been deemed to be complex. In the literature, 

this characteristic has been associated with the rationales for regulating.40 

Therefore, this study will combine the concepts of law and economics with 

those of complexity.  

 

Second, concepts of law and economics will also be applied when 

studying the pacing issue. The more fundamental issue arising amid the 

aforementioned complexity is that regulation might be incapable of keeping 

pace with the changing markets.41 This study will thus resort to the studies 

of law and economics and of law and technology to analyze this pacing issue. 

Specifically, by resorting to law and economics studies, the critical factors in 

designing an appropriate regulatory approach to FinTech when facing the 

pacing issue will be found. For instance, studies regarding rules versus 

standards will be resorted to in this study to analyze how to regulate FinTech 

adaptively in the face of the pacing issue. For example, according to studies, 

prescriptive rules could provide more regulatory certainty and lower 

information costs when interpreting the regulations than standards would.42 

In this situation, do rules or standards, namely principles,43 fit better when 

regulating FinTech, which is fast evolving? Moreover, in the case that 

FinTech might bring more complexity, other factors such as enactment costs 

and enforcement costs should be considered as well. That is, if choosing 

either rules or standards, how will enactment costs and enforcement costs be 

associated with complexity? Does the presence of complexity, for instance, 

 
40 See generally Schwarcz, supra note 30. 
41 E.g., Andrew W. Lo, Regulatory Reform in the Wake of the Financial Crisis of 2007-

2008, 1 J. FIN. ECON. POL’Y 4, 7 (2009). Regarding the relationship between 
complexities and the pacing issue, see Chapter 3, Section 4.2. 

42 See, e.g., Louis Kaplow, Rules Versus Standards: An Economic Analysis, 42 DUKE L.J. 
557, 569, 571-72 (1992); Cass R. Sunstein, Problems with Rules, 83 CAL. L. REV.953, 
958, 972-73 (1995). 

43 As I will explain in more detail in Chapter 7, the concepts of both standards and 
principles are similar. The two terms will be used interchangeably. See infra Chapter 
7, Section 3.3.6. When specifically resorting to law and economics studies, the term 
standards is mainly used to be aligned with those studies. However, in the context of 
FinTech, I will mainly use the term principles. 
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amplify the increase of enactment costs when rules are chosen? This study 

will refer to the relevant studies to appraise the above issues.44 Furthermore, 

since the pacing issue will be one of the focuses of this study, obsolesce costs 

and the costs of adapting regulation will also be the important factors that 

should be considered when choosing between rules and standards. For 

instance, do rules or standards fit better when FinTech regulation may need 

to be revised more often due to its fast pace? This study will refer to the 

associated studies to appraise these factors in the context of FinTech.45 

 

Last, regulation theory will particularly be applied in this study. For 

instance, it is worth studying the applicability of various regulatory 

approaches in the context of FinTech. Therefore, the applicability of, for 

example, responsive regulation, self-regulation, and smart regulation in the 

context of FinTech will be discussed in this study.46 In addition, this study 

will also make use of public choice theory to explain why FinTech regulation 

may not be adaptive and effective.47 Nevertheless, the analysis from the 

viewpoint of public choice will not be comprehensive and will serve as a 

starting point for future research. 

 

3.2 Law and Technology 

 

 
44 See, e.g., id. at 958, 972-73, 976; Kaplow, supra note 42, at 572, 574; Vincy Fon & 

Francesco Parisi, On the Optimal Specificity of Legal Rules, 3 J. INSTITUTIONAL. ECO. 
147, 157 (2007). 

45 See, e.g., id. at 157; Isaac Ehrlich & Richard A. Posner, An Economic Analysis of Legal 
Rulemaking, 3 J. LEGAL STUD. 257, 273-74, 279 (1974). Nuno Garoupa & Andrew P. 
Morriss, The Fable of the Codes: The Efficiency of the Common Law, Legal Origins, 
and Codification Movements, 2012 U. ILL. L. REV. 1443, 1450, 1485 (2012); Nuno 
Garoupa & Mariana Pargendler, A Law and Economics Perspective on Legal Families, 
7 EUR. J. LEGAL STUD. 36, 54 (2014). 

46 See infra Chapter 5. 
47 The studies that will be referred to include, but are not limited to, OGUS, supra note 

34; George J. Stigler, The Theory of Economic Regulation, 2 BELL J. ECON. & 
MANAGE. SCI. 3 (1971); DENNIS C. MUELLER, PUBLIC CHOICE III (2003); Sam 
Peltzman, Toward a More General Theory of Regulation, 19 J. L. ECON. 211 (1976); 
MANCUR OLSON, THE LOGIC OF COLLECTIVE ACTION (1971); MARVER H. BERNSTEIN, 
REGULATING BUSINESS BY INDEPENDENT COMMISSION (1955). 
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The law and technology viewpoint will also be adopted in this study. 

First, the viewpoint of law and technology and the one of law and economics 

will complement each other in Chapter 5 in which the pacing issue is 

addressed.48 Looking into these two schools is beneficial. It is because the 

viewpoint of law and economics focuses on, for instance, the optimal timing 

of intervention by considering several factors such as the ones related to 

information.49  However, the studies of law and technology can provide 

another viewpoint which particularly focuses on the nature of technology. 

This study will therefore also resort to law and technology studies, looking 

into the nature and characteristics of FinTech. For example, this study will 

explain in the following chapters how a gap between regulation and 

technology might emerge and result in disconnection between them.50 

 

Second, the law and technology concepts could also be the grounds on 

which the design of an appropriate regulatory approach is based. That is, if 

the pacing issue exists in the context of FinTech, what exactly are the 

difficulties such as how such an issue manifests itself? For instance, if one 

of these difficulties is the dilemma of intervening earlier or later, what did 

the scholars suggest from the viewpoint of law and technology?51 

 

3.3 Legal Analysis 

 

Legal analysis is also one of the methodologies that will be utilized in 

 
48 See infra Chapter 5. 
49 See, e.g., Steven Shavell, The Optimal Structure of Law Enforcement, 36 J.L. & ECON. 

255, 264-65 (1993).  
50 See, e.g., Wulf A. Kaal, Dynamic Regulation for Innovation 5 (U. of St. Thomas 

(Minnesota) Legal Studies Research Paper No. 16-22, 2016), 
https://ssrn.com/abstract=2831040; Marchant, supra note 36, at 20-21; Moses, supra 
note 36, at 7; Brownsword & Goodwin, supra note 36, at 65. 

51 For instance, it was suggested that the intervention should be earlier despite the lack 
of information, see Bert-Jaap Koops, Ten Dimensions of Technology Regulation. 
Finding Your Bearings in the Research Space of An Emerging Discipline, in 
DIMENSIONS OF TECHNOLOGY REGULATION 311, 317 (Morag Goodwin, Bert-Jaap 
Koops & Ronald Leenes eds., 2010).  
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this study. For instance, I will conduct descriptive legal analyses of several 

FinTech regulations that could be found in different jurisdictions as of the 

writing. The regulations that will be analyzed include the financial 

regulations that are associated with FinTech52 and the more novel regulatory 

approach such as sandboxes that is particularly applied to FinTech.53 The 

sources of these analyses encompass both primary ones such as statutes, 

government policies and guidelines and secondary ones such as online news, 

blog articles, reports, commentators’ opinions and academic literature.  

 

Through conducting legal analyses, lawmakers’ actual reactions to 

FinTech in jurisdictions can be found. Then, the answers to how these 

regulations are established and functioning in practice could also be 

comprehended. Ultimately, the advantages and disadvantages of these 

FinTech regulations could be discovered, with an understanding of whether 

the fundamental FinTech’s nature and specialties are considered by these 

regulations. Therefore, the solutions to address the potential problems could 

be proposed. 

 

3.4 Case Study 

 

Taiwan’s FinTech sandbox will be studied as a case. 54  Several 

sandboxes in other countries will only be briefly studied to complement the 

case study of Taiwan.55 As I will explain, sandboxes are regarded as a more 

suitable way to adaptively regulate FinTech, 56  and sandboxes exist in 

different jurisdictions.57 The reasons why Taiwan’s sandbox is chosen are 

the following. First, Taiwan’s sandbox seems to be a unique case as it 

 
52 See infra Chapter 4. 
53 See infra Chapters 6 and 7. 
54 See infra Chapters 6 and 7. 
55 See infra Chapter 7. 
56 See infra Chapter 5. 
57 See infra Chapter 6. 
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represents a specific design model of sandboxes. As I will explain further,58 

Taiwan’s sandbox is based on detailed rules. Taiwan’s sandbox will thus be 

chosen as an example to look into the actual operation of a sandbox and to 

analyze whether this type of sandbox is truly effective and adaptive. Second, 

some interesting information about the operation of the sandbox in Taiwan 

can easily be obtained as Taiwan is my mother country. In addition to 

studying the operation of Taiwan’s sandbox, several real examples of the 

experiments in Taiwan’s sandbox will also be analyzed to explore the 

advantages and disadvantages of the sandbox. The analyses of these cases, 

however, might not result in very strong conclusions. Still, this study aims to 

draw implications from these cases to ultimately suggest several regulatory 

design principles that fit FinTech. 

 

4. Structure 
 

Chapters 2, 3 and 4 will focus on the research questions – what is 

FinTech? Should FinTech be regulated? Why? If so, are traditional financial 

regulatory approaches suitable? Chapter 2 will describe what FinTech is 

from the perspective of technological change. The goal of Chapter 2 is not 

only giving an overview but also establishing the foundation for other 

chapters by revealing the regulatory challenges that might be brought by 

FinTech. Chapter 3 will draw on the concepts of complexity in modern 

financial markets to analyze both the benefits and challenges brought by 

FinTech, finding the rationales for regulating. Chapter 3 will also reveal the 

pacing issue in the era of FinTech. Chapter 4 will embark on legal analyses 

of several regulatory approaches to FinTech in different jurisdictions to 

mirror the pacing issue. 

 

Chapter 5 will focus on the research question – how to regulate FinTech 

adaptively to deal with the pacing issue? Chapter 5 will theoretically explore 
 

58 See infra Chapter 7. 
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how an adaptive FinTech regulation should be crafted by adding a dimension 

of time and by considering complexity. By being based on the discourses 

from both schools of law and economics and law and technology, Chapter 5 

will propose a regulatory solution, namely AFR (adaptive financial 

regulation, “AFR”) of FinTech. Chapter 5 will also explore the key elements 

of AFR. 

 

Chapter 6 will focus on the research question – what are the barriers to 

adaptive and effective FinTech regulation? Chapter 6 will study the 

sandboxes epitomizing AFR. The sandbox in Taiwan will be examined as an 

example. Specifically, several real cases, including both successful and 

unsuccessful examples, of the experiments in Taiwan’s sandbox will be 

analyzed. Based on these cases, Chapter 6 will reveal the advantages and 

disadvantages of Taiwan’s sandbox. The barriers to adaptive and effective 

FinTech regulation will thus be identified. 

 

Chapter 7 will focus on the last research question – how to address the 

barriers? Chapter 7 will propose the solutions to the barriers found in 

Chapter 6. Examples of these solutions will be given as well. 

 

Chapter 8 will present the research trajectory of this study to summarize. 

Chapter 8 will also show how each research question is answered in this 

research trajectory. In addition, Chapter 8 will explain the limitations of this 

study and describe several directions for future research.  
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Chapter 2 
 

What Is FinTech? 
 

 
1. Introduction 
 

 This Chapter defines FinTech. As described in Chapter 1, FinTech has 

been gaining its momentum due to the transformations brought by it to the 

modern financial markets. 59  Along the lines of this notion, there is a 

substantial body of literature studying FinTech from different perspectives 

by focusing on, for instance, FinTech’s disruptive potential in financial 

markets.60 This Chapter aims to explain FinTech with a bird’s eye view 

rather than being limited to any particular FinTech application or any specific 

sector of financial markets. As such, this Chapter will lay the basis for the 

following chapters as a scene is set herein. 

 

 The point of view on which this Chapter is based is mainly 

technological change. In fact, it is not the first time that this viewpoint has 

been adopted in the context of FinTech even though the relevant studies seem 

to be comparatively rare. For example, looking at the intersection of 

technological change and FinTech, one study argued that the advances in 

technology have historically spurred technological change, enabling new 

 
59 See supra Chapter 1, Section 1. 
60 A large number of studies researching FinTech by looking into, among other things, 

FinTech’s ability and potential to alter or disrupt different sectors of financial markets 
These studies were in fact based on different perspectives but commonly focusing on 
the disruption brought by FinTech. See, e.g., Iris H-Y Chiu, FinTech and Disruptive 
Business Models in Financial Products, Intermediation and Markets – Policy 
Implications for Financial Regulators, 21 J. TECH. L. & POL’Y 55 (2016); Peter 
Gomber, Robert J. Kauffman, Chris Parker & Bruce W. Weber, On the Fintech 
Revolution: Interpreting the Forces of Innovation, Disruption, and Transformation in 
Financial Services, 35 J. MGMT. INFO. SYS. 220 (2018); Jean Dermine, Digital 
Disruption and Banking Lending, in FINTECH AND BANKING. FRIENDS OR FOES? 63 
(Giorgio Barba, Giacomo Calzolari & Alberto Franco Pozzolo eds., 2017). 
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players such as FinTech firms to act like traditional financial institutions by 

providing financial services or products.61 This phenomenon is associated 

with the emergence of FinTech.62 Moreover, these phenomena may result in 

changes in, and implications for, social welfare.63 Drawing on the above 

concepts, this Chapter will study the definition of FinTech and reveal several 

issues that merit attention. 

 

The remainder of this Chapter proceeds as the following. Section 2 

studies the definitions of FinTech that could be found in the literature. 

Specifically, these definitions are based on the literal and historical 

approaches. Section 3 explains what FinTech is from the viewpoint of 

technological change to complement the definitions from the literal and 

historical perspectives. This section will especially map FinTech along the 

process of technological change to show the contents of FinTech. This 

Chapter thus lays the foundation for the subsequent chapters by defining 

FinTech and revealing the potential issues. Section 4 concludes. 

 

2. Definitions of FinTech in the Literature 
 

In this Section, FinTech will be explained by generally referring to the 

relevant studies. In the literature, it seems that there are mainly two 

approaches to explaining what FinTech is. One is a more literal approach. 

Another is mainly based on FinTech’s history. Therefore, Sections 2.1 and 

2.2 respectively focus on them. Section 2.3 summarizes. 

 
61  W. Scott Frame, Larry Wall & Lawrence J. White, Technological Change and 

Financial Innovation in Banking: Some Implications for FinTech, in THE OXFORD 
HANDBOOK OF BANKING 263, 263-64 (Allen N. Berger, Philip Molyneux & John O. 
S. Wilson eds., 3rd ed., 2019). Regulatory requirements may spur technological 
change. Adam B. Jaffe, Richard G. Newell & Robert N. Stavins, Environmental 
Policy and Technological Change, 22 ENV’T & RES. ECON. 41, 43-44 (2002). 

62 See Frame et al., supra note 61, at 264. 
63 See, e.g., id. at 263, 266, 279; Rory Van Loo, Making Innovation More Competitive: 

The Case of FinTech, 65 UCLA L. REV. 232, 232, 252 (2018); Itay Goldstein, Wei 
Jiang & G. Andrew Karolyi, To FinTech and Beyond, 32 REV. FIN. STUD. 1647, 1658, 
1660 (2019). 
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2.1 A More Literal Approach 

 

Several literal definitions of FinTech could be found in the literature. 

They seem to define FinTech mainly on the basis of the explanation for what 

happens at the intersection of finance and technology. For instance, a brief 

definition of FinTech was given in Chapter 1 – the employment of 

technology to provide financial services or products. 64  This definition 

explains from a broader perspective what happens when technology meets 

finance – financial services and products are accordingly provided in a way 

that is more technology-based. In addition, a definition defines FinTech in a 

more detailed way. In comparison with the aforementioned definition, this 

detailed definition emphasizes not only the provision of financial services 

and products but also other aspects. This definition is quoted in the following. 

 

“FinTech is a dynamic segment at the intersection of the financial 

services and technology sectors where technology-focused start-ups 

and new market entrants innovate the products and services currently 

provided by the traditional financial services industry.”65 

 

Based on the aforementioned definitions, it could be observed that 

FinTech encompasses several elements. First, similar to the first definition 

above, the provision of financial services and products are based on the use 

of technology. In fact, a study pointed out that such a provision is exclusively 

online, thereby differing from the historical provision of financial services 

and products. 66  The examples that were given in that study are online 

 
64 Douglas W. Arner, Jànos Barberis & Ross P. Buckley, FinTech, RegTech, and the 

Reconceptualization of Financial Regulation, 37 NW. J. INT’L L. & BUS. 371, 373 
(2017). 

65 PWC, BLURRED LINES: HOW FINTECH IS SHAPING FINANCIAL SERVICES 3 (March 2016), 
https://www.pwc.de/de/newsletter/finanzdienstleistung/assets/insurance-inside-
ausgabe-4-maerz-2016.pdf. 

66 Chiu, supra note 60, at 77. 
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crowdfunding and P2P (peer-to-peer, “P2P”) finance.67 In addition, online 

payments and the associated services, which will be discussed in Chapters 

4,68 also exemplify the provision of financial services that is solely online. 

Due to the introduction of these online payments and the associated services, 

consumers are thus enabled to transit from, for instance, credit cards to 

Google Pay when making payments.69 

 

Second, the rise of new market players is envisaged due to FinTech. 

That is, further to the provision of financial services and products described 

above, those financial services and products could be offered by technology-

based firms rather than only by traditional financial institutions such as banks. 

For instance, the online crowdfunding and P2P finance mentioned above are 

operated or facilitated by online platforms, resulting in a new form of 

intermediaries and in decentralization.70 A study further argued that the rise 

of these new market players mirrors that their platform-based business model 

could lower transaction costs. 71  However, while FinTech brings some 

benefits, will there be any costs? Is regulation needed as a result? I will study 

 
67 Id. Online crowdfunding is a way in which people could invest online through social 

networks, originating from the idea of crowdsourcing See, e.g., John S. (Jack) 
Wroldsen, The Social Network and the Crowdfund Act: Zuckerberg, Saverin, and 
Venture Capitalists’ Dilution of the Crowd, 15 VAND. J. ENT. & TECH. L. 583, 602-03 
(2013); Andrew A. Schwartz, Keep It Light, Chairman White: SEC Rulemaking 
Under the CROWDFUND Act, 66 VAND. L. REV. EN BANC 43, 47 (2013); Thomas 
Lee Hazen, Crowdfunding or Fraudfunding? Social Networks and the Securities Laws 
– Why the Specially Tailored Exemption Must be Conditioned on Meaningful 
Disclosure, 90 N.C. L. REV. 1735, 1736 (2012). P2P finance refers to way in which 
financial services or products are provided through online platforms by matching 
providers and demanders. See, e.g., Chiu, supra note 60, at 79; Robin Hui Huang, 
Online P2P Lending and Regulatory Responses in China: Opportunities and 
Challenges, 19 EUR. BUS. ORG. L. REV. 63, 64 (2018). 

68 See infra Chapter 4, Section 2.2.2. 
69 See Chiu, supra note 60, at 91. 
70 See, e.g., Guido Ferrarini, Regulating FinTech: Crowdfunding and Beyond, in FINTECH 

AND BANKING. FRIENDS OR FOES? 121, 123-24 (Giorgio Barba, Giacomo Calzolari & 
Alberto Franco Pozzolo eds., 2017). 

71  See Michael Munger, Coase and the “Sharing Economy”, in FOREVER 
CONTEMPORARY: THE ECONOMICS OF RONALD COASE 187, 189 (Cento Veljanovski ed., 
2015). 
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these issues in Chapter 3.72 Further issues regarding the current regulations 

of FinTech such as their establishment, operation, advantages and 

disadvantages, and the solutions to address the disadvantages will be studied 

from Chapter 4 to Chapter 7. 

 

Third, in addition to the aforementioned two aspects, the 

aforementioned definitions of FinTech also reflect an important nature of 

FinTech – dynamism. For instance, FinTech’s dynamism was explained by 

arguing that financial services and products could be offered by FinTech 

firms in a more dynamic and agile manner.73 To be clear, this dynamism 

could be epitomized by the changing landscape of financial markets due to 

FinTech. For instance, the emergence of novel business models in which new 

players involve may change the landscape of financial markets. The recent 

trend of platform-based business models in which digital platforms connect 

suppliers and customers is an example.74 Commentators thus argued that 

how regulation, if it is needed, could be crafted to respond to this dynamism 

is an indispensable issue in the age of FinTech.75 Chapters 5, 6 and 7 will 

specifically look at the intersection of the dynamism nature of FinTech and 

regulation, if it is needed. 

 

After defining FinTech above, the characteristics of FinTech are 

 
72 See infra Chapter 3. 
73 PWC, supra note 65, at 20. 
74 See Markos Zachariadis & Pinar Ozcan, The API Economy and Digital Transformation 

in Financial Services: The Case of Open Banking 6-7 (SWIFT Inst. Working Paper 
No. 2016-001, 15 June 2017), https://ssrn.com/abstract=2975199; Annabelle Gawer 
& Rebecca Henderson, Platform Owner Entry and Innovation in Complementary 
Markets: Evidence from Intel, 16 J. ECON. & MGMT. STRATEGY 1, 1-2 (2007); 
Elisabeth Noble, Digital Platform: A New Source of Financial System 
Interconnectedness, OXFORD BUSINESS LAW BLOG (Sep. 27, 2021), 
https://www.law.ox.ac.uk/business-law-blog/blog/2021/09/digital-platforms-new-
source-financial-system-interconnectedness-0. 

75 See, e.g., Arner et al., supra note 64, at 381, 412; Hilary J. Allen, Regulatory Sandboxes, 
87 GEO. WASH. L. REV. 579 (2019); Dirk A. Zetzsche, Ross P. Buckley, Jànos N. 
Barberis & Douglas W. Arner, Regulating a Revolution: From Regulatory Sandboxes 
to Smart Regulation, 23 FORDHAM J. CORP. & FIN. L. 31 (2017). 
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illustrated in the following figure. 

 

Figure 1: What is FinTech? – A More Literal Approach 

 
 

2.2 A More Historical Approach 

 

Another way to define FinTech that could be found in literature is based 

on a more historical viewpoint. That is, FinTech is not a brand-new idea; 

rather, it has been in existence in the broad sense for a long time.  

 

For example, commentators pointed out that the history of FinTech 

could be dated back to 1866, which is the year that financial industries started 

to employ technology such as the use of telecommunication cables.76 Later, 

the first ATM (Automatic Teller Machine, “ATM”) was installed in the UK 

in 1967, and this introduction was marked as the beginning of the modern 

FinTech.77 Commentators deemed this period, which is from 1866 to 1967, 

as “FinTech 1.0”.78  Following this, financial institutions have gradually 

adopted information technology, and financial services were largely 

 
76 Douglas W. Arner, Jànos Barberis & Ross P. Buckley, The Evolution of FinTech: A 

New Post-Crisis Paradigm, 47 GEO. J. INT’L L. 1271, 1274 (2016). 
77 Id. 
78 Id. at 1274-76. 
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provided digitally by the late 1980’s.79 This period until the GFC is regarded 

as “FinTech 2.0”, being characterized by the introduction of digital finance.80 

After the GFC, “FinTech 3.0” began.81 This period is characterized not only 

by modern digital finance being conducted by financial institutions but also 

the emergence of new market players with digitally provided financial 

services and products.82 Moreover, the COVID-19 pandemic from late 2019 

or the beginning of 2020 seems to mark another watershed moment from 

which FinTech is gaining momentum again. 83  It is because the digital 

finance facilitated by FinTech could be one of the means of reducing the 

spread of the virus as it helps avoid human contact. 84  After this, the 

development of FinTech might accelerate.85 In this period, it seems that 

FinTech is bringing its impact to not only financial markets but to society as 

a whole. Could the period after 2020 be regarded as “FinTech 4.0” in which 

FinTech is accelerating faster than before and bringing broader impacts? The 

answer might be positive.  

 

The different stages of FinTech’s development described above are 

illustrated in the following figure. 

 

Figure 2: What is FinTech? – A More Historical Approach 

 

 
79 Id. at 1276. 
80 Id. 
81 Id. 
82 See id. at 1276, 1286-87. 
83 See Douglas W. Arner, Jànos N. Barberis, Julia Walker, Ross P. Buckley, Andrew M. 

Dahdal & Dirk A. Zetzsche, Digital Finance & COVID-19 Crisis 2, 5 (University of 
Hong Kong Faculty of Law Research Paper No. 2020/017, UNSW Law Research), 
https://ssrn.com/abstract=3558889. 

84 Id. at 4-5. 
85 See id. at 23. 
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Source: the content of this Figure is partly summarized from Arner et al., 

supra note 76, at 1274-76, 1286-87. 

 

2.3 Summary 

 

This Section presented the definitions of FinTech that could be found 

in the literature. In a more literal approach, the definitions seem to emphasize 

what happens at the intersection of finance and technology. For instance, first, 

the provision of financial services and products that is based on the use of 

technology is emphasized. Second, the rise of new market players envisaged 

due to FinTech is also stressed in these definitions. That is, because of the 

aid of technology, financial services and products could be offered by 

FinTech firms rather than only by traditional financial institutions such as 

banks. Third, these definitions also mirror the nature of FinTech – dynamism. 

FinTech’s changing landscape and rapid development epitomize this nature. 

This Section also gave examples of FinTech to explain the above notions.  

 

Besides, in a more historical approach, different stages of FinTech’s 

development could be found. According to scholars, periods from 1866 to 

1967 and from 1967 to 2008 are respectively regarded to be FinTech 1.0 and 

FinTech 1.0
• 1866-1967

FinTech 2.0
• 1967-2008
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finance
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• after 2008
• modern 

digital 
finance

• new market 
players

FinTech 4.0?
• after 2020
• accelerating 

FinTech
• impacts on the 

society



 23 

FinTech 2.0.86 The GFC in 2008 marked the moment from which FinTech 

3.0 has begun. 87  This period is characterized by the introduction and 

flourishing of modern digital finance, in which new market players have 

emerged.88 The COVID-19 pandemic since 2020 seems to mark another 

watershed moment from which FinTech is accelerating and gaining 

momentum again. 89  This period could be called FinTech 4.0. Equally 

important, it seems that FinTech in this period brings its impact to not only 

financial markets but society as a whole as it could help reduce the spread of 

the virus. 

 

Both approaches explain what FinTech is. However, as revealed in 

Chapter 1, the pacing issue might emerge when considering regulatory issues. 

Neither of the approaches explicitly reveal or explain this pacing issue. Thus, 

in the following Section 3, the viewpoint of technological change will be 

adopted as it is associated with the pacing issue in the context of technology 

and regulation. 

 

3. An Alternative Approach Based on Technological Change 
 

This Section embarks on explaining FinTech from a revolutionary 

perspective – technological change. This perspective can identify the new 

issues raised by new technology.90 This viewpoint also focuses on the pace 

of technology, 91  thereby explaining the dynamic nature of technology. 

Section 3.1 studies the concepts of technological change as the framework 

in which FinTech will be explained. Section 3.2 explains FinTech from this 

 
86 Arner et al., supra note 76, at 1276, 79. 
87 Id. at 1286-87. 
88 See id. 
89 Arner et al., supra note 83, at 5, 23. 
90 See, e.g., Lyria Bennett Moses, How to Think about Law, Regulation and Technology: 

Problems with Technology as a Regulatory Target, 5 LAW INNOVATION & TECH. 1, 7 
(2013). 

91 See, e.g., id.; Lyria Bennett Moses, Agents of Change: How the Law Copes with 
Technological Change, 20 GRIFFITH L. REV. 763, 764 (2011). 
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point of view. Section 3.3 summarizes. 

 

3.1 Concepts of Technological Change 

 

According to scholars, the ideas about innovation mark the origin of 

technological change.92 A substantial body of literature has referred to the 

technological process by which technology spreads throughout the markets. 

This process consists of, firstly, the stage of invention, in which production 

processes are reformed, new products are produced or old products are 

produced in a new way.93 Secondly, the stage of innovation is deemed to be 

distinct from invention, and innovation could happen without being paired 

with invention.94 At this stage, the new products or production processes are 

commercialized.95 In the broad sense, innovation was defined as “the setting 

up of a new production function,” including new products, new forms of 

organization or new markets.96 However, since innovation could happen 

without being paired with invention, bringing something that is already 

existing to the markets also exemplifies what happens at this stage.97 Thirdly, 

innovation may spread while it is widely adopted and available, and this 

process is called diffusion. 98  A definition of diffusion is quoted in the 

following. 

 

“Diffusion is the process by which an innovation is communicated 

through certain channels over time among members of a social system. 

It is a special type of communication, in that the messages are 

concerned with new ideas. Communication is a process in which 

 
92 Jaffe et al., supra note 61, at 43. 
93  See id.; JOSEPH A. SCHUMPETER, CAPITALISM, SOCIALISM & DEMOCRACY 132 

(Published in Taylor & Francis e-Library, 2003). 
94 See JOSEPH A. SCHUMPETER, BUSINESS CYCLES 80-81 (1939); Thomas S. Robertson, 

The Process of Innovation and the Diffusion of Innovation, 31 J. MKTG. 14, 14 (1967). 
95 Jaffe et al., supra note 61, at 43. 
96 SCHUMPETER, supra note 94, at 84. 
97 See, e.g., id. at 81-82; Jaffe et al., supra note 61, at 43. 
98 Id.; EVERETT M. ROGERS, DIFFUSION OF INNOVATION 5-6 (4th ed., 1995). 
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participants create and share information with one another in order to 

reach a mutual understanding.”99 

 

3.2 Explaining FinTech 

 

Explaining FinTech based on the concepts of technological change 

could be with reference to the explanations of the term “financial innovation” 

that are also based on the technological change concepts. It is because both 

terms FinTech and financial innovation have been often linked together in 

the literature.100  

 

According to Tufano, “financial innovation is the act of creating and 

then popularizing new financial instruments as well as new financial 

technologies, institutions and markets.”101  As such, financial innovation 

involves both invention and the diffusion of new products, services and 

ideas, 102  consisting of, among other types, product and process 

innovations.103 In the following, FinTech will be briefly re-explained by 

studying what are the product and process innovations associated with 

FinTech.  

 

With respect to FinTech product innovations, commentators pointed 

out that the products based on blockchain technology epitomize such 

innovations.104 As such, some financial instruments have been invented to 

help and facilitate, for instance, the fundraising process. The issuance and 

 
99 Id. 
100 See, e.g., Frame et al., supra note 61, at 268, 274-75. 
101 Peter Tufano, Financial Innovation, in HANDBOOK OF THE ECONOMICS OF FINANCE: 

VOLUME 1A CORPORATE FINANCE 307, 310 (George 
M. Constantinides, Milton Harris, René M. Stulz eds., 2003). 

102 Id. at 311. 
103 Id. at 310.  
104 Frame et al., supra note 61, at 275. Regarding the definition of blockchain technology, 

see infra Chapter 3, Section 1. 
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sale of digital tokens exemplify these newly invented products. 105  In 

addition, cryptocurrency also exemplifies the invented product while they 

work as a novel form of currency.106 The popularity of these inventions 

nowadays mirrors the diffusion of them.107 However, the changes brought 

by these product innovations have both benefits and challenges, possibly 

being ignored by people if focusing on only one aspect. 108  Therefore, 

Chapter 3 will specifically focus on the changes brought by blockchain 

technology and the associated issues.  

 

With respect to FinTech process innovations, commentators pointed 

out that blockchain technology also epitomizes this type of innovation 

because it is reshaping the financial markets as it brings a new decentralized 

process by which the aforementioned products are supplied.109 In fact, the 

innovative process created and facilitated by blockchain technology seems 

to be the decentralized process by which information is dealt with differently. 

For instance, by this process, truth is discovered, and participants 

theoretically have little incentives to acquire information.110 In addition, 

another FinTech process innovation could be that consumers can gain more 

information thanks to FinTech firms. For example, a study argued that 

 
105 See STEVE DAVIES ET AL., STRATEGY& & PWC, 4TH ICO / STO REPORT: A STRATEGIC 

PERSPECTIVE 1 (Mar., 2019), https://cryptovalley.swiss/wp-content/uploads/ch-
20190308-strategyand-ico-sto-report-q1-2019.pdf. 

106 See Andrew Rossow, Former Goldman Sachs Banker Brings Cryptocurrency To The 
Financial Mainstream, FORBES (Feb. 28, 2018, 09:02 PM), 
https://www.forbes.com/sites/andrewrossow/2018/02/28/former-goldman-sachs-
banker-brings-cryptocurrency-to-the-financial-mainstream/#637f0be55af2. 
Regarding brief explanations of cryptocurrency’s definition and of its operation, see 
infra Chapter 3, Section 1. 

107 See generally Jacob Wood, Haejin Jang, Artem Lenskiy & Gohar Feroz Khan, The 
Diffusion and Adoption of Bitcoin: A Practical Survey of Business, 11 INT’L BUS. 
MANAG. 1278 (2017). 

108  See, e.g., Christian Catalini, Blockchain Technology and Cryptocurrencies: 
Implications for the Digital Economy, Cybersecurity, and Government, 19 GEORGET. 
J. INT. AFF. 36, 36 (2018). 

109 Frame et al., supra note 61, at 268-69. 
110 See, e.g., Hossein Nabilou & André Prüm, Ignorance, Debt and Cryptocurrencies: 

The Old and New in the Law and Economics of Concurrent Currencies, 5 J. FIN. REG. 
29, 62 (2019). 
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FinTech firms process and integrate information to enable consumers to 

better assess information, thereby enhancing the information availability.111 

In this era, this FinTech process innovation centering on information seems 

to be widely spread and diffused as reflected by its popularity and by being 

deemed to be a significant development.112 

 

Looking into FinTech through the perspective of technological change 

further reveals a topic – the pace. That is, scholars argued that the pace of the 

diffusion of innovation triggers the pacing issue if it is needed to regulate.113  

Therefore, in the following chapters, I will first examine whether it is needed 

to regulate FinTech and then I will examine the pacing issue when regulation 

is needed.  

 

3.3 Summary 

 

This Section explained FinTech through an alternative approach – 

technological change. The technological change viewpoint could be the 

alternative and complementary approach. In fact, there is a substantial body 

of the literature studying technological change, but few of them relate to 

FinTech. According to scholars, technological change is associated with the 

process consisting of invention, innovation, and diffusion.114 This Section 

examined how these concepts have been employed to study financial 

innovation, which has been deemed to be relevant to FinTech. In the context 

of financial innovation, according to Tufano, product and process 

innovations are types of financial innovation.115 In the context of FinTech, 

blockchain technology, with its applications such as tokens and 

 
111 See, e.g., Simonetta Vezzoso, Fintech, Access to Data, and the Role of Competition 

Policy, in COMPETITION AND INNOVATION 30, 33 (V. Bagnoli ed., 2018). 
112 See id. at 32. 
113 See Moses, supra note 90, at 8. 
114 See SCHUMPETER, supra note 94, at 80-81, 84; ROGERS, supra note 98, at 5-6; Jaffe et 

al., supra note 61, at 43; Robertson, supra note 94, at 14. 
115 Tufano, supra note 101, at 310-11. 
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cryptocurrency, and online payments services were briefly studied in this 

Section as examples of product and process innovations. The popularity of 

these innovations mirrors the consequences of the diffusion of them. 

 

This Section further revealed a topic – the pace. That is, scholars 

argued that the pace of the diffusion of innovation triggers the pacing issue 

if it is needed to regulate.116  Being inspired by this notion, in the following 

chapters, I will firstly examine if it is needed to regulate FinTech and then 

the pacing issue when regulation is needed.  

 

4. Conclusion 
 

While FinTech has been a buzzword in recent years, there are various 

ways to explain it. This Chapter explained what FinTech is through three 

approaches – literal, historical and technological change approaches. This 

Chapter found that both the literal or historically approaches are capable of 

describing what FinTech is in detail. However, the technological change 

approach further reveals the pacing issue arising at the intersection of 

technology and regulation. Thus, the technological change viewpoint 

complements the literal and historical approaches. Later chapters will 

consider if it is needed to regulate FinTech and then the pacing issue when 

regulation is needed. 

 

 

 

 

 

 

 

 
116 See Moses, supra note 90, at 8. 
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Chapter 3 
 
Rethinking Financial Regulation in the Era of FinTech: A Study in 

Blockchain Technology, Complexity, and Financial Regulation 
 

 

1. Introduction 
 

The innovative technology employed in financial industries has been 

catalyzing modern finance and adding value to business in manifold ways. 

For instance, new instruments or players have emerged in the modern 

financial markets because of the innovative technology such as blockchain 

technology.117 Those new instruments and players, however, might bring 

changes in the complexity in the financial markets in spite of benefits. As the 

complexity of the financial markets has been a compelling issue in the field 

of financial regulation,118 this Chapter asks the following questions. Should 

 
117 To define blockchain technology in a simplified way, the concept of it could be traced 

back to the ideas proposed by Haber & Stornetta in 1991 to fix the rights of intellectual 
property through time stamping documents digitally, which converts data into a 
hexadecimal code. Regarding the relevant concepts, see generally Stuart Haber & W. 
Scott Stornetta, How to Time-stamp a Digital Document, 3 J. CRYPTOLOGY 99 (1991). 
These ideas were further developed by Nakamoto in 2008 to refer to the data structure 
called “chains of blocks”, which is secured by cryptographic proof. The idea of chains 
of blocks, namely blockchain, was employed as the underlying methodology to 
validate the ownership of cryptocurrency such as Bitcoin. SATOSHI NAKAMOTO, 
BITCOIN: A PEER-TO-PEER ELECTRONIC CASH SYSTEM 1 (2008), 
https://bitcoin.org/bitcoin.pdf; David Yermack, Corporate Governance and 
Blockchains, 21 REV. FIN. 7, 7-8 (2017). Cryptocurrency is thus a form of currency 
on the basis of the operation without a central party. See cryptocurrency, Merriam-
Webster, https://www.merriam-webster.com/dictionary/cryptocurrency (last visited 
Mar. 23, 2021). According to a report published by the World Bank, blockchain is a 
type of “distributed ledger technology, ‘DLT’”, which is a data recording and sharing 
approach that is based on multiple data stores (ledger). As such, blockchain uses 
cryptographic and algorithmic methods to create and verify the aforementioned data 
structure (i.e., chain of blocks). WORLD BANK GROUP, DISTRIBUTED LEDGER 
TECHNOLOGY (DLT) AND BLOCKCHAIN 1 (2017). In this Chapter, the term “blockchain 
technology” would be mainly used rather than “DLT”. 

118 See, e.g., Stefano Battiston et al., Complexity Theory and Financial Regulation, 351 
SCIENCE 818, 818 (2016); Steven L. Schwarcz, Regulating Complexity in Financial 
Markets, 87 WASH. U. L. REV. 211, 213 (2009); Kathryn Judge, Fragmentation Nodes: 
A Study in Financial Innovation, Complexity, and System Risk, 64 STAN. L. REV. 657, 
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FinTech be regulated? Why? If so, are traditional financial regulatory 

approaches suitable? This Chapter focuses on blockchain technology as the 

example from the perspective of complexity. That is, by looking into the 

changes in complexity brought by blockchain technology, the questions of 

whether it should be regulated and whether the traditional financial 

regulatory approaches are suitable will be answered. The applications of 

blockchain technology such as cryptocurrency119 and the means of raising 

capital120 will be presented when studying certain scenarios. 

 

The description that financial markets and the whole economy are 

complex due to the complexities therein could be explained by the narrative 

that they are the systems in which participants continuously adapt to the 

pattern they create.121 Alternatively, the idea that “complexity” exists in 

financial markets could be explained by the description that it is the state of 

being complicated.122 However, both explanations commonly allude to a 

driver – innovation. Among other scholars, Arthur argued that technological 

innovation, which is based on technological change, is one of the drivers that 

make the economy complex. 123  Schwarcz studied the complexity in 

financial markets by examining financial innovation. 124  Since FinTech 

seems to be associated with technological change as described in Chapter 2, 

complexity might be envisaged and bring challenges.  

 

Because of the application of innovative technology such as blockchain 

technology, the transformations in the financial markets manifest themselves 

 
658 (2012).  

119 Regarding the application of blockchain technology to create cryptocurrency, see 
supra note 117 and accompanying text. 

120 Regarding the application of blockchain technology to raise capital, see infra note 125 
and accompanying text. 

121 W. Brian Arthur, Complexity and the Economy, 284 SCIENCE 107, 107 (1999). 
122 Steven L. Schwarcz, Rethinking the Disclosure Paradigm in a World of Complexity, 

1 U. ILL. L. REV. 1, 2 (2004). 
123  W. Brian Arthur, Complexity Economics: A Different framework for Economic 

Thought, in COMPLEXITY AND THE ECONOMY 1, 5, 7 (2015). 
124 See Schwarcz, supra note 31, at 19, 37. 
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in the emergence of innovative financial markets where novelty alters the 

traditional way of financial transactions such as fundraising methods. 

Security token offerings (“STOs”), for example, are one of the cases where 

innovation facilitates capital raising and brings social impacts.125 The core 

idea of STOs is the tokenization of assets with the use of tokens providing 

financial rights, 126  which is based on blockchain technology. 127  As an 

innovative fundraising method, which is a type of blockchain-based 

instruments representing the value of, for instance, the partial ownership of 

the underlying company, it has merited commentators’ attention.128 It seems 

that the blockchain-based financial instruments may be subject to the current 

financial regulations.129  Nonetheless, the debate about the rationales for 

regulating blockchain-based financial instruments and the possible 

exemptions still remains.130 Before reaching any definitive answers, it is 

foreseeable that the market participants in innovative finance, the innovation 

 
125 The idea of STOs is comparable with ICOs (Initial Coin Offerings, “ICOs”) but in a 

sense different. The core idea of STOs is the tokenization of assets, whereas ICOs rely 
on the sale of digital tokens in exchange for cryptocurrencies or fiat money without 
claims to assets or ownership rights involved. STEVE DAVIES ET AL., STRATEGY& & 
PWC, 4TH ICO / STO REPORT: A STRATEGIC PERSPECTIVE 1 (Mar., 2019), 
https://cryptovalley.swiss/wp-content/uploads/ch-20190308-strategyand-ico-sto-
report-q1-2019.pdf.  

126 Id. 
127  Chrisjan Pauw, What Is an STO, Explained, COINTELEGRAPH (Feb. 21, 2019), 

https://cointelegraph.com/explained/what-is-an-sto-explained. 
128 See Brian Curran, What is an STO? A Complete Guide to Security Token Offerings, 

BLOCKONOMI (Mar. 1, 2019), https://blockonomi.com/what-is-an-sto/; Bobby 
AHLUWALIA & SAAD IMRAN, SECURITY TOKEN OFFERINGS: THE EVOLUTION OF 
CAPITAL FORMATION 2 (Nov. 20, 2018), 
https://drive.google.com/file/d/1CIwOko6mgw3HM3rsoIkhdjwi7LuMk-ya/view.  

129 In 2017, the SEC released an investigation report to announce that the instruments, 
which are offered and sold to raise capital, are considered as securities. U.S. 
SECURITIES AND EXCHANGE COMMISSION, REPORT OF INVESTIGATION PURSUANT TO 
SECTION 21(A) OF THE SECURITIES EXCHANGE ACT OF 1934: THE DAO 10-11 (25 July 
2017), https://www.sec.gov/litigation/investreport/34-81207.pdf. The SEC has been 
continuously engaging in the investigation and the analysis of blockchain and the 
financial instruments based on that to develop an analytical framework for them. 
Framework for “Investment Contract” Analysis of Digital Assets, U.S. SECURITIES 
AND EXCHANGE COMMISSION (last modified Apr. 3, 2019), 
https://www.sec.gov/corpfin/framework-investment-contract-analysis-digital-assets. 

130 In the end of 2018, two representatives introduced the “Token Taxonomy Act” to try 
to exclude tokens from the definition of a security and enact different regulations for 
these digital units.  H.R. 7356, 115th Cong. (2018). 
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itself and the current regulation would interact.131 In such an interaction,132 

in particular, it is doubtful that traditional financial regulation is suitable in 

the markets facilitated by innovative technology.133 

 

Theoretically speaking, financial regulation traditionally operates in 

different financial markets such as the money market and the capital market 

channeling funds between participants. The way of “money and capital 

markets” distinguishes financial markets according to the maturity basis of 

the instruments. Money markets are for short-term debt instruments, whereas 

capital markets are for longer-term debt and equity instruments.134 However, 

by framing the respective financial regulations operating in these two 

markets with market participants’ information-related incentives, it is 

apparent that the regulatory regimes in these two markets differ.135  The 

regulation operating in the money market lies on the establishment of 

symmetric ignorance, while the regulation functioning in the capital market 

 
131 See CHARLES GOODHART, PHILIPP HARTMANN, DAVID LLEWELLYN, LILIANA ROJAS-

SUÁREZ & STEVEN WEISBROD, FINANCIAL REGULATION: WHY, HOW AND WHERE NOW? 
44 (1st ed. 1998). 

132 According to commentators, the analysis of participants’ behavior and the interaction 
among them could provide some implications for designing regulations. Id.  

133  In the following, the term “traditional financial regulation” simply refers to the 
general financial regulation that has been existing and not especially for FinTech. If a 
specific financial regulation would be the case, I would instead use the name of such 
regulation such as “banking regulation” or “securities regulation”. 

134 In addition to “money and capital markets”, other categorizations of financial markets 
include: debt and equity markets, primary and secondary markets, exchanges and 
over-the-counter markets, and money and capital markets. The way of “debt and 
equity markets” illustrates financial markets based on the notion that the instruments 
used to raise funds are debt instruments such as bonds or mortgages, or equities such 
as common stocks. The way of “primary and secondary markets” focuses on whether 
the securities are firstly issued or resold. The way of “exchanges and over-the-counter 
markets” divides the secondary markets into the market where participants trade via 
a central location, and the market where dealers at different locations conduct trades. 
FREDERIC S. MISHKIN, THE ECONOMICS OF MONEY, BANKING, AND FINANCIAL 
MARKETS 71-73 (11th ed., Global ed., 2016). 

135  Regarding the detailed analysis of these two distinctive markets based on the 
informational incentives, see generally Kathryn Judge, Information Gaps and Shadow 
Banking, 103 VIR. L. REV. 411 (2017). This Chapter is partly inspired by this study. 
This Chapter tackles these issues based on the literature associated with the 
aforementioned characteristics of different financial markets and those of the 
corresponding regulations. 
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aims to facilitate symmetric understanding.136 This dichotomy, however, 

seems to be blurred possibly because of the emergence of blockchain-based 

markets having the distinctive features that are similar to either the money 

market or the capital market.137 In addition, complexities exist in financial 

markets at different levels such as products, institutions, transactions, and the 

whole markets.138 Even though these complexities have been dealt with by 

the traditional financial regulation, the introduction of blockchain 

technology might bring some changes in complexity. Therefore, this Chapter 

studies the challenges posed by blockchain technology to the traditional 

financial regulation on the basis of – (1) the distinctive features of these new 

blockchain-based markets, and (2) the changes in complexity brought by 

blockchain technology. This Chapter aims to find out if FinTech should be 

regulated and the reasons for the above analyses. This Chapter will 

ultimately pave the way for striking a balance between complying with 

financial regulation and promoting innovation by discovering the potential 

frictions between regulation and innovation.139 

 

The remainder of this Chapter proceeds as follows. Section 2 draws a 

broad picture of the traditional financial regulation functioning in two 

distinctive markets – the money market and the capital market. This section 

illustrates the two markets on the basis of the information-related incentives 

for the participants in each market, 140  describes the complexities 

 
136 See Bengt Holmström, Understanding the Role of Debt in the Financial System 4-7 

(BIS Working Papers No. 479, Jan. 2015), https://www.bis.org/publ/work479.pdf. 
137 See infra Section 3.1.2 
138 See Schwarcz, supra note 118, at 220-36; Lawrence G. Baxter, Betting Big: Value, 

Caution and Accountability in an Era of Large Banks and Complex Finance, 31 REV. 
BANKING & FIN. L. 765, 861-66 (2012); Manuel A. Utset, Complex Financial 
Institutions and System Risk, 45 GA. L. REV. 779, 801-2 (2011). 

139 According to Faure et al. (2016), there might be a conflict between regulation and 
innovation because of the fear of liability. See Michael Faure, Louis Visscher & 
Franziska Weber, Liability for Unknown Risks: A Law and Economics Perspective, 7 
J. EUR. TORT L. 198, 211-12 (2016). 

140 Judge and Holmström provided insightful analyses regarding those different financial 
markets and the corresponding regulations for this Chapter. However, they examine 
these differences by focusing on the issues about shadow banking, which refers to the 
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contributing to market failures in each market and how the traditional 

financial regulation has been dealing with them. This section aims to 

establish a theoretical foundation of the financial regulation before the 

emergence of blockchain technology. Section 3 then identifies the changes 

brought by blockchain technology. This section examines the features of the 

blockchain-based financial markets that render them distinctive from the 

traditional money market and the traditional capital market. It also analyzes 

the changes in complexity resulting from the underlying blockchain 

technology through examining different sources of complexity in financial 

markets. This section aims to study the blockchain technology’s impacts on 

the traditional financial markets. On the basis of Section 2 and Section 3, 

Section 4 studies the relationship between blockchain technology and the 

current financial regulation, namely the applicability of the traditional 

financial regulation to the new markets. This section explains why the 

blockchain-based markets blur the dichotomy between the money market 

and the capital market. It also explains the differences between the 

complexities that have been dealt with by the traditional financial regulation 

and those brought by blockchain technology. This section aims to answer the 

questions of how the new FinTech markets such as blockchain-based markets 

emerge, and why the traditional regulatory regimes for both the money 

market and the capital market may not be compatible with the new markets. 

Section 5 concludes. 

 

 
system of “credit intermediation involving entities and activities outside the regular 
banking system”. FINANCIAL STABILITY BOARD, SHADOW BANKING: STRENGTHENING 
THE OVERSIGHT AND REGULATION 1 (Oct. 27, 2011), http://www.fsb.org/wp-
content/uploads/r_111027a.pdf?page_moved=1. One of the arguments is that the 
shadow banking system operates in the capital market, while this system is embedded 
with some characteristics of the money market. Judge, supra note 135, at 444. In 
addition, as shadow banking was recognized as one of the factors contributing to the 
financial crisis, the reforms established on the understanding of capital market seem 
not to be suitable. See Holmström, supra note 136, at 1. This Chapter is partly based 
on the theoretical framework established by, among others, these two studies. 
However, the role played by innovation and technology and the relationship between 
it and the two distinctive regulatory regimes are focused in this Chapter. 
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2. A Broad Picture of the Traditional Financial Regulation 
 

According to commentators, financial regulations were suitable for 

different financial domains because they helped, among other things, to  

support the functions of information and incentives for the relevant market 

stakeholders.141 During that time, financial innovation did not seem to be so 

invasive that the applicability of financial regulations might be influenced.142 

By following the underlying ideas of the claims aforementioned,143  this 

Section tries to explain what are the rationales supporting financial 

regulations, what are the objectives they aim to achieve, and why the 

financial regulations functioned well  when dealing with market failures. In 

fact, similar to any other markets, financial markets are sometimes prone to 

malfunctions as the last financial crisis revealed. 144 However, this Section 

does not aim to provide a definitive study of the whole financial regulations 

but rather to establish a theoretical foundation by which the analysis of 

blockchain technology could be supported. 145  

 
141 Judge, supra note 135, at 427; GARY B. GORTON, MISUNDERSTANDING FINANCIAL 

CRISES: WHY WE DON’T SEE THEM COMING 4, 7-8 (2012). 
142 See id. at 133. 
143 Judge, supra note 135, at 427-35. 
144 See JOHN ARMOUR, DAN AWREY, PAUL DAVIES, LUCA ENRIQUES, JEFFERY N. GORDON, 

COLIN MAYER & JENNIFER PAYNE, PRINCIPLES OF FINANCIAL REGULATION 51-52 
(2016). Departing from the imagination of a perfect world, deficiencies exist in the 
real world to hinder the socially optimal state to be achieved in the market system. 
ROBERT COOTER & THOMAS ULEN, LAW & ECONOMICS 38 (6th ed. 2012). To describe 
it in a more detailed way, these deficiencies exist in the real world where the market 
system is not able to advance economic welfare. Put another way, the allocative 
efficiency could not be achieved. It happens due to the fact that the essential 
conditions are not hold, and what makes them not hold are described as market 
failures. Id. at 38-42; ANTHONY I. OGUS, REGULATION: LEGAL FORM AND ECONOMIC 
THEORY 15-16, 23-24 (Hart Publ’g 2004) (1994). 

145  There is a great deal of literature studying the general rationales for financial 
regulations. What I stress in this Chapter is the changes brought by innovative 
technology in the modern finance. For instance, Goodhart et al. (1998) discusses three 
reasons for public sector regulation. These reasons include consumer protection 
against monopolies, providing protection to smaller and less-informed participants, 
and financial stability. Sustaining financial stability and providing protection to 
certain participants were also viewed as the objectives. And regulation takes place 
where market imperfection and failures exist. See GOODHART ET AL., supra note 131, 
at 2-4, 62-67, 190-92. This early literature reviews several reasons for financial 
regulation but did not explicitly specify the market imperfections and failures. 
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Section 2.1 illustrates different traditional financial markets and their 

distinctive features. Section 2.2 and Section 2.3 respectively describe the 

money market and the capital market through the lens of complexity. The 

later studies about how blockchain technology brings changes in 

complexity,146 and whether the traditional financial regulation fits the new 

markets that are based on blockchain technology, are based on these two 

sections.147 Section 2.4 studies the emergence of blockchain-based financial 

markets by discussing its features that are distinctive from traditional 

financial markets. Section 2.5 summarizes. 

 

2.1 A Spectrum of the Financial Instruments and the Traditional 

Financial Markets before the Emergence of Blockchain Technology 

 

The description of the strategies in financial regulations starts from a 

broad picture that explains the nature of two types of traditional markets. 

These two markets are: the money market, where financial intermediaries 

such as banks play an important role in its functions, and the capital market, 

where the capital demanders raise funds through different longer-term 

instruments such as securities.148 The spectrum before the emergence of 

 
Benston (1998) further examines more justifications for financial regulation and 
especially pointed out some sources of negative externalities. The justifications 
included benefits for government, negative externalities, consumer protection, 
interests of government officials, and benefits to the regulated institutions. The 
possible negative externalities could happen from imposing costs on non-contracting 
third parties, solvent financial institutions’ runs, failures and collapses of the financial 
system, imposing costs to taxpayers due to the failure of institutions insured by the 
government, imposing high information costs of using financial instruments, and 
poorly served borrowers by the bad financial services providers. GEORGE J. BENSTON, 
REGULATING FINANCIAL MARKETS: A CRITIQUES AND SOME PROPOSALS 28-29, 33-52 
(1998). The above negative externalities, in fact, seem to be described on the basis of 
systemic issues. A recent literature studies the modern regulation by separating 
rationales and objectives and linking them together. E.g., ARMOUR ET AL., supra note 
144, at 55-69; ROBERT BALDWIN, MARTIN CAVE & MARTIN LODGE, UNDERSTANDING 
REGULATION: THEORY, STRATEGY, AND PRACTICE 17-24 (1st ed., 2012). 

146 See infra Section 3.2. 
147 See infra Section 4.2. 
148 MISHKIN, supra note 134, at 73, 75. 
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blockchain is illustrated as the following figure.149 Firstly, this is based on 

Mehrling’s study in 2012 that distinguished financial instruments in a 

hierarchal way. In the original setting, the instruments range from gold, 

which is the safest because of its insensitivity to information, to securities, 

which are sensitive to information and prone to fluctuation.150 However, the 

original setting is adjusted here to a horizontal way in order to emphasize the 

changes brought by technology. Secondly, two distinctive markets – the 

money market and the capital market – and their features are sketched by this 

spectrum in an over-simplified way.151 The money market is characterized 

as the marketplace where obfuscation might be workable and thereby 

obviates the need for discovering price.152  In comparison with that, the 

capital market such as the stock market, is characterized by the emphasis of 

the transparency of information about the price.153  Those features are based 

on Holmström’s study in 2015.154 

 

 

 

 
149 This figure is illustrated on the basis of some studies regarding the nature of money, 

financial instruments, and the relative financial markets. However, the figure I re-
draw is presented in a format of spectrum to lay the foundation for the later analysis 
with respect to blockchain. See Holmström, supra note 136, at 5; Perry Mehrling, The 
Inherent Hierarchy of Money 1 (2012), 
https://ieor.columbia.edu/files/seasdepts/industrial-engineering-operations-
research/pdf-files/Mehrling_P_FESeminar_Sp12-02.pdf. 

150 See id.; Hossein Nabilou & André Prüm, Ignorance, Debt and Cryptocurrencies: The 
Old and New in the Law and Economics of Concurrent Currencies, 5 J. FIN. REG. 29, 
57 (2019). 

151 Debts are traded in the money market, and deposits exemplify debts as they are 
considered as the liabilities for banks. In fact, debts encompass different types, and 
the instruments in the capital market are not only securities. However, my intention 
of establishing this spectrum is to give an abstract foundation for explaining the role 
played by blockchain technology in creating new instruments and markets. A similar 
study which analyzes cryptocurrencies based on the hierarchy established by 
Mehrling, see generally Nabilou & Prüm, supra note 150. 

152 Holmström, supra note 136, at 5-6. 
153 Id. at 6-7. 
154 Id. at 5-7. 
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Source: inspired by and re-illustrated from Holmström, supra note 136, at 5; 

Mehrling, supra note 149, at 1.155 

 

 

2.2 The Money Market 

 

2.2.1 Theory of Financial Intermediation  

 

The descriptive analysis here departs from the theory of financial 

intermediation to explain how financial regulation functions in the money 

market. In the following discussions, banks and the banking regulation are 

the examples. The financial institutions that participate in the financial 

intermediation process have been recognized as the intermediaries 

addressing the informational problems that direct financing markets cannot 

 
155 This spectrum is inspired by these two studies but modified and re-illustrated by this 

Author. 
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resolve.156 These financial institutions, such as banks, play an important role 

in matching both lenders’ and borrowers’ needs for liquidity.157  

 

In generally, intermediaries are said to be able to satisfy the demand of 

both lenders and borrowers based on their cost advantage. This advantage is 

mainly in relation to the intermediaries’ ability to collect the information 

regarding loans and monitoring the loan contracts on behalf of the lenders.158 

To be clear, without financial intermediaries such as banks, the efforts of 

each lender engaging in collecting information and monitoring would be 

increased, or there would be a free-rider problem and no lenders would be 

willing to collect information.159 The opportunity costs faced by a firm that 

invests in projects are thus reduced by turning to a financial intermediary 

because of the cost advantage it has. 160  Furthermore, the process of 

matching the supply and demand of credits could be seen as an exchange of 

financial resources. An efficient allocation of financial resources could 

therefore make the aggregate economy productive.161 By providing liquidity 

to both lenders and borrowers based on the expertise in collecting 

information and monitoring activities, banks ultimately help socially 

valuable functions of the market such as enhancing credit provision and 

facilitating transactions and liquidity.162 

 

These financial intermediaries serve as a vehicle for dealing with 

information in the money market in the way that suits the informational 

 
156 See, e.g., Douglas W. Diamond, Financial Intermediation and Delegated Monitoring, 

51 REV. ECON. STUD. 393, 393 (1984); Douglas W. Diamond & Raghuram G. Rajan, 
Liquidity Risk, Liquidity Creation, and Financial Fragility: A Theory of Banking, 109 
J. POLITICAL ECON. 287, 288-89 (2001); Alessio M. Pacces, Financial Intermediation 
in the Securities Markets Law and Economics of Conduct of Business Regulation, 20 
INT’L REV. L. & ECON. 479, 481 (2000). 

157 See Diamond & Rajan, supra note 156, at 289. 
158 See id. 
159 Diamond, supra note 156, at 393. 
160 See BENGT HOLMSTRÖM & JEAN TIROLE, INSIDE AND OUTSIDE LIQUIDITY 21-22 (2011). 
161 See Pacces, supra note 156, at 479. 
162 See Diamond & Rajan, supra note 156, at 287; Judge, supra note 141, at 423. 
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specialty of this market. The money market has been considered as a market 

where relevant information is scarce, whereas, for instance, the capital 

market is rich in information.163  It is also stated that this informational 

characteristic is related to the nature of this market. The instruments in this 

market are said to be short-term and low-variance, and hence market 

participants have little incentives to discover and produce private 

information.164 Collaterals could also be used to secure the participants.165 

Therefore, it may not be necessary for this market to be totally transparent 

with respect to information. That is, a state of “symmetric ignorance” where 

no party has an informational advantage can possibly enable the market to 

escape from the adverse selection problem.166 Therefore, the lending market 

can be explained as a market where circumventing price discovery is 

desirable.167 In this sense, financial institutions support the money market 

by making price discovery unrewarding for market participants.168 With 

banks, the money market and the banks themselves are optimally opaque.169 

 

2.2.2 Complexities in the Money Market 

 

After describing money markets on the basis of the financial 

intermediation theory and its informational specialties, this Section identifies 

the complexities in this market. These complexities, more importantly, will 

be linked with the market failures and the corresponding financial 

regulation.170  

  

 
163 E.g., Holmström, supra note 136, at 6, 7; Judge, supra note 141, at 423-24. 
164 Id. at 424; Holmström, supra note 136, at 6. 
165 See HOLMSTRÖM & TIROLE, supra note 160, at 7. 
166 Holmström, supra note 149, at 6. This state, nevertheless, can be broken in the case 

that some traders can explain public information better and gain an informational 
advantage that generates adverse selection problems. Id. 

167 See id. at 5; Gary Gorton, The Development of Opacity in U.S. Banking, 31 YALE J. 
ON REG. 825, 826-27 (2014). 

168 See Judge, supra note 135, at 425. 
169 Gorton, supra note 167, at 827. 
170 See infra Section 2.2.3 and Section 2.2.4. 
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The concept of complexity has been employed in the field of financial 

regulation after the financial crisis as it is capable of identifying the risks in 

the modern finance and helping to monitor them better.171 Complexities in 

financial markets arise in response to the financial consumers’ demand in 

terms of, for example, their changing preference, an appetite for higher yields, 

or a gambling motivation. 172  On the supply side, the rise of financial 

complexities reflects the product and/or service providers’ desire for greater 

profits and their response to the increasing competition in the market to make 

their price disclosure opaque.173 As complexities in the financial markets 

mirror the needs of different market participants, they are considered to add 

efficiency and depth to the markets.174 Lower-cost financing, for example, 

is offered because more alternative financing ways, which are reputed to be 

complex, are obtainable.175 

 

Nevertheless, the darker side of the complexities in financial markets 

may spoil the markets in several ways.176 In the money market, complexities 

manifest themselves as the complexities shown at, but not limited to, a 

transactional and an institutional level.177 First, both the greater scale of the 

financial intermediaries and the large number of transactions which they 

conduct add complexities of these intermediaries, and the increasing 

complexities pose potentially negative impacts on the market. 178  For 

example, while the rise of large banks could bring value to the whole 

 
171 See Battiston, supra note 118, at 818. 
172 E.g., Schwarcz, supra note 118, at 213-14; Claire Célérier & Boris Vallée, What 

Drives Financial Complexity? A Look into the Retail Market for Structured Products 
2 (July 1, 2013), https://ssrn.com/abstract=2082106; Claire Célérier & Boris Vallée, 
The Motives for Financial Complexity: An Empirical Investigation 28 (Oct. 27, 2014), 
http://bogan.dyson.cornell.edu/ibhf/docs/Symposium%20Papers/FinancialComplexi
ty.pdf. 

173 See Bruce I. Carlin, Strategic Price Complexity in Retail Financial Markets, 91 J. FIN. 
ECON. 278, 279 (2009). 

174 Schwarcz, supra note 118, at 214. 
175 See id. at 213-14. 
176 Id. at 214. 
177 See Baxter, supra note 138, at 861-63; Utset, supra note 138, at 799-801. 
178 Id. at 801; Baxter, supra note 138, at 848. 
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market,179 some costs are posed. These costs are associated with the inherent 

diverse business of these large banks such as their financial products, which 

are viewed as a source of risks because of their complication that makes it 

more difficult to identify and monitor risks.180 Second, the transactions of 

these large banks are said to be highly complex as multiple counterparties 

and pools of collaterals are involved, and this makes them difficult to monitor 

and value. 181  Moreover, financial institutions’ assets and liabilities are 

sometimes non-transparent, 182  and often relying on a large number of 

customers and depositors by using complex contracts.183 After identifying 

the complexities existing in the money market, the next Section describes 

how market failures result from them. 

 

2.2.3 Complexities Contribute to Market Failures in the Money Market 

 

According to commentators, complexities in financial markets 

contribute to market failures.184  In the wake of the financial crisis, the 

failures of the money market, which are especially associated with negative 

externality and moral hazard, are considered to arise from the institutional 

and transactional complexities. In the following discussions, the failures in 

 
179 According to Baxter, the rise of big banks adds value as they bring positive impacts 

on the efficiency in terms of financial institution because the larger and more 
diversified banks are considered to perform better than smaller banks from a 
profitability perspective. Id. at 803. Regarding the history and reasons about the rise 
of big banks, see id. at 788-801. 

180 See id. at 838. For example, the structured products, which are investment vehicles 
based on a pool of underlying assets and utilizing special-purpose vehicles, increase 
complexity as the underlying assets are too complex to identify and monitor the risks. 
See Schwarcz, supra note 118, at 213-14, 216; MISHKIN, supra note 134, at 321. 
Regarding the explanation for structured finance or securitization, see generally 
Steven L. Schwarcz, The Alchemy of Asset Securitization, 1 STAN. J.L. BUS. & FIN. 
133 (1994). 

181 Baxter, supra note 138, at 801. 
182 For instance, financial institutions often possess liabilities that are outside of their 

financial statements. Id. at 800. 
183 The assets relying on a large number of individual and institutional customers are, for 

instance, loans. The typical liabilities involving a large number of individuals are 
deposits. See id. at 799-800. 

184 See generally Schwarcz, supra note 118. 
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the money market are described, and then how they are caused by the 

institutional and transactional complexities will be explained. 

 

The market failures in the money market are reflected by the financial 

crisis. That is, notwithstanding that banks facilitate the liquidity provision in 

the money market, banks are vulnerable to runs.185 Hence, it partly justifies 

the banking regulation.186 Bank runs can be explained in different ways. For 

instance, the costs of the opacity of banks contribute to runs. That is, in order 

to be efficiently traded as money in the market, the short-term debts produced 

by banks should be traded at par without any suspicion that they would be 

worth less than the face value; thus, the value of the backing assets should 

remain secret. 187  However, the cost of this opacity is that the backing 

assets are not free from risks in the event of a bank run because the holders 

would become skeptical about the value of the debt when an unexpected 

event happens to possibly affect the economy. 188 Another way to explain 

bank runs is the coordination problem. That is, a large number of debt holders 

would have the incentive to rush to be first when an unexpected event 

occurs.189 A panic regarding multiple bank failures results in a disruption of 

the whole system and a reduction in production.190  

 

Thus, the fragility of the system and possible externalities affecting the 

rest of the economy are grounds for regulation. To ensure financial stability 

should be considered as an imperative goal and never be compromised. The 

importance of financial stability was accentuated in the wake of the financial 

 
185 According to Gorton, a defining feature of a bank run is that a great number of 

customers of a bank demand a large scale of cash at the same time, and thus the 
banking system is not able to meet such demand. Consequently, the banking system 
is insolvent and not capable of fulfilling contractual debt obligations for the cash-
demanding customers. Gorton, supra note 141, at 32. 

186 See, e.g., Gorton, supra note 167, at 827. 
187 Id. 
188 Id. 
189 See Judge, supra note 135, at 426; Douglas W. Diamond & Philip H. Dybvig, Bank 

Runs, Deposit Insurance, and Liquidity, J. POLITICAL ECON. 401, 401-2 (1983). 
190 Id. at 402. 
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crisis. To be clear, the reason why externalities have been emphasized in 

financial regulation literature is that systemic risks, which have been 

identified especially after the financial crisis, epitomize negative 

externalities. 191  In particular, the problems of negative externalities are 

associated with a feature of modern financial markets – interconnectedness 

because of the interconnection of their assets and liabilities.192 In addition to 

the negative externalities, financial stability may also be threatened by other 

market malfunctions caused by the problems stemming from moral 

hazard. 193  The systemic issues also arise when moral hazard, which is 

associated with the protection arrangements provided by the government, 

happens.194 In fact, notwithstanding the problems of negative externalities 

and moral hazard aforementioned, regulation is not sustained. Yet, in the 

financial market where complex transactions are involved, it was stated that 

private solutions are not perfect.195 In a situation such as the financial crisis 

where a great number of individuals are involved, private solutions through 

negotiation are said to be expensive or not feasible.196 

 
191 ARMOUR ET AL., supra note 144, at 59. In other words, when the social costs of the 

failure of banks exceed private costs and these social costs are not incorporated in the 
banks’ decision making, regulation is justified. See id. at 57-58. 

192 See id. at 76-77. 
193 See ARMOUR ET AL., supra note 144, at 59; Lawrence B. Lindsey, The CRA as a Means 

to Provide Public Goods, in REVISITING THE CRA: PERSPECTIVES ON THE FUTURE OF 
THE COMMUNITY REINVESTMENT ACT 160, 161-62 (2009). 

194  For instance, the safety net arrangements for banks such as lender-of-last-resort 
(LOLR) would possibly pose serious moral hazard problem that induces “bad” banks 
to excessive risk-taking behavior in the sense that they would be protected and 
supported by LOLR. Kevin Dowd, The Case for Financial Laissez-Faire, 106 E.J. 
679, 683 (1996); GOODHART ET AL., supra note 131, at 10-11. Moral hazard happens 
when both banks and consumers are taking more risky activities. Banks are induced 
to so because they are protected by some governmental arrangements; meanwhile, 
consumers are more likely to choose higher-risks banks in seek of higher returns 
because they can be protected notwithstanding. See Andy Mullineux, Banking for the 
public good, 36 INT’L REV. FIN. ANALYSIS 87, 88 (2014); MISHKIN, supra note 134, at 
264. Either the externalities or the moral hazard from banks’ risk-taking behavior 
makes it more likely to impose costs on the society. 

195 See OGUS, supra note 144, at 27-28. 
196 ARMOUR ET AL., supra note 144, at 58-59. It is related to the Coase theorem. See R. 

H. Coase, The Federal Communications Commission, 2 J.L. & ECON. 1, 27 (1959); R. 
H. Coase, The Problem of Social Cost, 3 J.L. & ECON. 1, 8 (1960); R.H. Coase, The 
Nature of the Firm, 4 ECONOMICA 386, 390 (1937); GEORGE J. STIGLER, THE THEORY 
OF PRICE 120 (4th ed. 1987). There is a great deal of relevant literature discussing and 
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The market failures described above are relevant to the complexities in 

this market. Firstly, as the institutional complexities of financial institutions 

encompass the non-transparency of their assets and liabilities, the 

interconnectedness among them, and the increasing scale of them, one single 

failure of an institution could cause cascading failures through a contagion 

effect.197 Secondly, the transactional complexities, which are in relation to 

the financial products and the transactions of them, compound the situation 

described above. These complex transactions and products worsen adverse 

selection and moral hazard problems by obfuscating the monitoring and 

assessment of their risks.198 To sum up, the excessive complexity in the 

financial markets may imply instability.199 

 

2.2.4 Regulating the Complexities in the Money Market 

 

Based on the analysis above, the picture of the money market has been 

illustrated. That is, the money market is characterized as information sparse, 

that participants have little incentives to discover information,200 and that 

the institutional and transactional complexities triggering market failures 

exist in this market.201 This Section explains how the traditional financial 

 
explaining the Coase theorem. For example, Calabresi (1968) argued that the 
misallocation of resources could be overcome in the market by bargains if the 
assumptions of rationality and zero transaction costs hold. Guido Calabresi, 
Transaction Costs, Resource Allocation, and Liability Rules: A Comment, 11 J.L. & 
ECON. 67, 68 (1968). Polinsky (1974) claimed that the structure of law does not matter 
in the case that transaction costs are zero because efficiency could be achieved. If it 
could not due to high transaction costs, the law then should be designed to minimize 
the costs. A. Mitchell Polinsky, Economic Analysis as a Potentially Defective Product: 
A Buyer’s Guide to Posner’s “Economic Analysis of Law”, 87 HARV. L. REV. 1655, 
1665 (1974).  

197 See, e.g., Baxter, supra note 138, at 848-49, 858-59. 
198 See, e.g., id. at 861-62; Schwarcz, supra note 118, at 222-23; MISHKIN, supra note 

134, at 321. 
199 Andrew G. Haldane & Robert M. May, Systemic Risk in Banking Ecosystems, 469 

NATURE 351, 351 (2011). 
200 See supra Section 2.2.1. 
201 See supra Section 2.2.2 and Section 2.2.3. 
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regulation has dealt with these complexities, and banking regulation is the 

example.202 

 

In contrast to the regulatory regime stressing full disclosure such as 

securities regulation, banking regulators seem inclined to prevent the panics 

among investors due to adverse information. 203  Therefore, banking 

regulation can be explained from a perspective related to information – this 

regulatory system is designed to fit the money market that is characterized 

as the discovery of information is not of vital importance. According to 

commentators, banking regulation limits the degree of information 

production which would be undertaken by the capital providers otherwise.204 

Yet, the banking system is tightly regulated by several forms of regulation, 

which include entry requirements, governance rules, prudential requirements 

and resolution.205 Through extensive monitoring and supervision, it is the 

responsibility of banking regulators to gather and analyze information 

relevant to the risks of banks’ activities, but that information is kept 

confidential.206 Banking regulation, in other words, tries to match the nature 

of the money market where it is crucial to the obviation of market 

participants’ need to discover prices.207  

 

 
202  This Section, however, focuses on the conceptual description regarding how the 

regulatory regimes respond to the complexities in the money market rather than 
analyzes every single regulatory technique and the effectiveness of them. 

203 See, e.g., Judge, supra note 135, at 430-31; John C. Coffee, Jr. & Hillary A. Sale, 
Redesigning the SEC: Does the Treasury Have a Better Idea?, 95 VIR. L. REV. 707, 
778 (2009); Gorton, supra note 167, at 826. 

204 Judge, supra note 135, at 433. 
205 ARMOUR ET AL., supra note 144, at 287-88. In brief, entry requirements are employed 

when financial institutions apply for banking licenses by requiring certain structure 
of the institution. Id. at 287. Governance rules relate to the structures and processes 
to fit the function of banks. For instance, rules are imposed to seek the good corporate 
governance of the bank. Id. at 288, 370. Prudential rules include capital regulation 
and liquidity regulation to address the risks stemming from banks’ activities. That is, 
to address the risks of their short-term liabilities but medium- and long-term assets, 
the higher the level of capital and liquid assets is important. Id. at 290-91. 

206 Judge, supra note 135, at 435. 
207 See id.; Holmström, supra note 149, at 5. 
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In addition, on the basis of the informational characteristic, the post-

crisis regulations applied in the money market are said to be able to respond 

to the failures stemming from complexities insofar as these regulations 

incorporate the understanding of the complexities in the financial markets. 

208 From the perspective of complexity, conventional concepts such as “too 

big to fail” regarding the scale of financial institutions are not sufficient to 

describe modern financial markets. Thus, since complexities may undermine 

the market, the concept “too complex to fail” seems to be so important that 

it merits regulators’ attention.209 Put another way, complexity has become 

an important indicator when assessing the risks in the financial markets after 

the financial crisis.210 

 

This Section described how financial regulation such as banking 

regulation helps the operation of the money market by making the market 

opaque and responds to the complexities in the market. The issue of how the 

blockchain-based markets is framed in a similar way that the need for 

stakeholders to discover the information may be removed, will be studied.211 

 
208 See Baxter, supra note 138, at 852-53. According to commentators, Basel III is an 

example that the post-crisis financial regulation addresses the failures of the market 
from a different point of view on the basis of the understanding of complexities. See 
id. These regulations were set to mitigate the systemic risk problem by improving 
financial institutions’ abilities to absorb shocks from financial and economic stress. 
BASEL COMM. ON BANKING SUPERVISION, BASEL III: A GLOBAL REGULATORY 
FRAMEWORK FOR MORE RESILIENT BANKS AND BANKING SYSTEMS 1 (2010), 
https://www.bis.org/publ/bcbs189.pdf. In response to the global financial crisis of 
2008, the Basel Committee (Basel Committee on Banking Supervision, “Basel 
Committee”) developed a regulatory framework aiming to strengthen the supervision 
of banks in order to ensure and promote the resilience of banking sector. This 
regulatory framework, Basel III, was introduced in 2010 and revised in 2011 and 2017. 
In general, Basel III raises the quality and quantity of the regulatory capital bases and 
enhance the risk coverage of the capital framework. Id. at 1-2. 

209 See John Kay, Complexity, not size, is the real danger in banking, FIN. TIMES (Apr. 
12, 2016), https://www.ft.com/content/5c2a416e-000f-11e6-99cb-83242733f755. 

210 For instance, when identifying global systemically important financial institutions 
(“G-SIFIs”), the level of the complexity of the financial institutions is one of the 
indicators in Basel Committee’s approach. See Baxter, supra note 138, at 852-53; 
BASEL COMM. ON BANKING SUPERVISION, GLOBAL SYSTEMICALLY IMPORTANT BANKS: 
UPDATED ASSESSMENT METHODOLOGY AND THE HIGHER LOSS ABSORBENCY 
REQUIREMENT 5-8 (July 2013), https://www.bis.org/publ/bcbs255.pdf. 

211 See infra Section 4.1. 
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2.3 The Capital Market 

 

2.3.1 The Nature of the Capital Market 

 

In addition to the banking system in the money market, another 

traditional way to channel funds from providers to demanders is through the 

capital market. In both markets, a socially useful fundraising function of the 

financial markets could be achieved.212 As described in Section 2.2, the 

money market has been characterized as a system where transparency is not 

emphasized. By contrast, the capital market relies on disclosure to 

incentivize the market participants. In the following section, the securities 

market is the example for discussing the nature of the capital market and the 

corresponding regulation. 

 

The securities market has been considered as a system to, on the one 

hand, share and allocate risk in a multilateral setting.213  The first stock 

market was established in Amsterdam to share the risk involved in the 

voyages to the Far East.214 On the other hand, securities are the instruments 

for the investors to look forward to future profits. In other words, this type 

of instruments is treated as an investment. In comparison to the money 

market, the capital market relies on information to discover the price because 

the profits are not limited and the risks could be huge.215 This nature of 

capital markets contributes to the market participants’ incentives to acquire 

information and the fact that capital markets are information-rich.216  In 

addition, the instruments such as securities in capital markets are information 

sensitive, whereas debts such as deposits in the money market are less 

 
212 See Judge, supra note 135, at 413. 
213 Holmström, supra note 149, at 6-7. 
214 Id. at 6. 
215 See id. at 3, 6-7; Judge, supra note 135, at 420. 
216 Id.; Holmström, supra note 149, at 7. 
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information sensitive.217 The fundamental efficiency of the public equity 

market was explained in a sense that it depends on some informational 

factors such as the costs of information, the distribution of information, and 

the costs of trading information.218 

 

2.3.2 Complexities in the Capital Market 

 

Complexities exist in the capital market as well. On the basis of the 

characteristic of the capital market in which participants have the incentive 

to acquire and analyze information, however, complexities appear to increase 

the costs incurred by the participants when doing so.219  In fact, studies 

analyzing the complexities in the capital market have focused on the 

financial instruments and the transactions of them that are beyond money 

claims.220 For instance, the complexities of the securitization products such 

as asset-backed securities (“ABSs”), which are an example of financial 

innovation, have been discussed. 221  Therefore, it seems that the 

complexities in the capital market have been at, among others, an 

instrumental level particularly because of these financial products.222  

 

 
217 See id.; Mehrling, supra note 149, at 1-2. 
218 Ronald J. Gilson & Reinier H. Kraakman, Market Efficiency after the Financial Crisis: 

It’s Still a Matter of Information Costs, 100 VIR. L. REV. 313, 317, 329-30 (2014). 
219 See Dan Awrey, Complexity, Innovation, and the Regulation of Modern Financial 

Markets, 2 HARV. BUS. L. REV. 235, 243 (2012). 
220 See, e.g., id. at 255; Judge, supra note 135, at 441-42; Judge, supra note 118, at 677-

80. 
221 ABSs are the product of securitization, and they refer to the securities that are backed 

by assets excluding mortgage loans. Schwarcz, supra note 118, at 220. Other 
securitization products mentioned in the literature include, but not limited to, 
collateralized debt obligations (“CDOs”) referring to the securities backed by a pool 
of assets mixed with, for instance, mortgage loans and other financial assets. Id. In 
general, securitization is the idea that financial assets such as mortgages, consumer 
loans, and account receivables are transferred by the owners to special purpose entities 
(“SPEs”). Then the SPEs issue financial instruments that are backed by financial 
assets. COFFEE & SALE, infra note 239, at 19.  

222 The term “instrumental level” is used in this Chapter, and it is especially in relation 
to the financial products. According to commentator, complexities exist at the level 
of financial products. Baxter, supra note 138, at 861-62. 
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The complexities of the financial products refer to not only the 

complex structure of the products themselves but also the complex 

interaction between these products and the markets.223 The complexity of 

the structure of financial products mirrors the features of modern financial 

markets as these products contribute to the fragmentation of economic 

interests. 224  This fragmentation could be found as the structure of 

conventional financial products is transformed from a bilateral arrangement 

into a complex web where multiple counterparties are involved.225 While 

the new arrangement could enable risks to be redistributed, it also increases 

the information costs for counterparties.226 It happens when, for example, 

an additional amount of information is needed to value the financial products 

with a degree of certainty,227 or the complexities impair investors’ ability to 

analyze and understand the risks because of the opacity of these financial 

products.228 

 

2.3.3 Complexities Contribute to Market Failures in the Capital Market 

 

Similar to the complexities resulting in market failures in the money 

market, 229  the complexities of financial products are in relation to the 

malfunctions of the capital market as revealed by the financial crisis.230 As 

described above, the complexities in the capital market could be found at an 

instrumental and a transactional level due, among other factors, to the 

fragmentation and opacity that are caused by them. Implicit in this notion is 

that the information pertinent to the assessment of the risks is unknown.231 

 
223 See id. 
224 Awrey, supra note 219, at 255. 
225 Id.; Judge, supra note 118, at 676-77. 
226 E.g., Awrey, supra note 219, at 255; Schwarcz, supra note 118, at 221. 
227 See id. at 221. 
228 See id. at 252, 222. 
229 See supra Section 2.2.3. 
230 See Schwarcz, supra note 118, at 236. 
231 According to Awrey, one of the species of the opacity of financial instruments is the 

“non-availability of information”. Awrey, supra note 219, at 251-52. 
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Prior to the crisis, it has been historically shown that when such important 

information is not possessed by the market participants,232 friction in market 

functioning could possibly be caused.233 However, one of the lessons learnt 

from the crisis is that the malfunctions of the modern financial markets stem 

from incomplete information that is in relation to either a Knightian 

uncertainty, 234  or something not fully fitting into either Akerlof’s or 

Knight’s frames as argued by a scholar.235 Most importantly, according to 

commentators, these instrumental and transactional complexities impair the 

market functioning as they facilitate incomplete information and thereby 

frauds, moral hazards and financial contagion are possibly caused.236 

 

Most importantly, the aforementioned insights in the context of 

traditional financial markets provide implications for this Chapter. The risks 

stemming from blockchain technology will be assessed by comparing the 

financial innovations historically existing in the markets and those created 

by blockchain technology.237 

 

2.3.4 Regulating the Complexities in the Capital Market 

 

Given that price discovery is the core of the capital market, the 

corresponding regulation such as securities regulation serves to facilitate this 

 
232 Id. 
233 See generally Schwarcz, supra note 31. According to Judge, incomplete information 

does not necessarily aggravate market functioning. Judge, supra note 135, at 450. 
234 See Viral V. Acharya, Douglas Gale & Tanju Yorulmazer, Rollover Risk and Market 

Freezes, 66 J. FIN. 1177, 1205 (2011); Katharina Pistor, A Legal Theory of Finance, 
41 J. COMP. ECON. 315, 316-18 (2013). According to Knight, risk is “the distribution 
of the outcome in a group of instances is known”, while it is not the case for 
uncertainty because “it is impossible to form a group of instances”. FRANK H. KNIGHT, 
RISK, UNCERTAINTY AND PROFIT 233 (Reprints of Econ. Classics, 1964). 

235  A scholar generally had this view. Judge, supra note 135, at 418, 448-49. In 
comparison with the Knightian uncertainty, information is asymmetrically distributed 
in Akerlof’s frame. See generally George A. Akerlof, The Market for “Lemons”: 
Quality Uncertainty and the Market Mechanism, 84 Q.J. ECON. 488 (1970). 

236 Regarding the detailed analysis of the relationship between the complexities and these 
consequences, see Schwarcz, supra note 118, at 220-36. 

237 See infra Section 3. 
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nature. Meanwhile, on the basis of this notion, post-crisis financial regulation 

epitomizes the enhancement of a disclosure regime to address 

complexities. 238  Generally speaking, securities regulation has been 

historically emphasizing mandatory disclosure in order to reduce the costs 

that investors would bear otherwise. 239  The strategies of securities 

regulation are thus on the basis of the presumed investors’ incentives. That 

is, it is assumed that it is the role of these investors to assess the value of the 

instruments, and they are incentivized to gather and assess the available 

information.240  Regulatory intervention is thus justified to the extent that 

the investors might be exploited due to information problems such as 

inadequate or inaccurate information about their investments, the inability to 

assess the quality of financial contracts when purchasing, principal-agent 

problems due to the inability aforementioned, and the under-investment in 

information.241 In the capital market, the perfect situation that participants 

are fully informed does not exist. 242  The outcomes would be further 

problems such as an aggregate under-investment in the whole market 

because of the investors’ lower willingness to pay.243  

 

Capital demanders are said to have inadequate incentives to disclose 

information because of, for instance, the fear of competition. 244  It thus 

justifies mandatory disclosure because the private costs of disclosure may 

exceed the social costs, and a lower level of disclosure would be the result 

of a pure private ordering system.245 In fact, securities regulation serves 

several purposes, which include but are not limited to ensuring investor and 

 
238 See Awrey, supra note 219, at 288. 
239 See, e.g., JOHN C. COFFEE, JR. & HILLARY A. SALE, SECURITIES REGULATIONS: CASES 

AND MATERIALS 5 (12th ed. 2012); Coffee & Sale, supra note 203, at 777-78. 
240 Judge, supra note 135, at 430. 
241 ARMOUR ET AL., supra note 144, at 62; David T. Llewellyn, Regulation of Retail 

Investment Services, 15 ECON. AFF. 12, 13 (1995). 
242 See George J. Stigler, Imperfections in the Capital Markets, 75 J. POL. ECON. 287, 289 

(1967). 
243 See COFFEE & SALE, supra note 239, at 5. 
244 Id. 
245 Id. 
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consumer protection, assuring financial stability and achieving market 

efficiency, at an aggregate level.246 To discover the price thus facilitates the 

allocative efficiency of the market and benefits the whole economy.247 In 

this sense, it was thought that the social benefits of disclosure are greater 

than its private benefits, so the high costs of disclosure could be balanced.248 

However, it is worth considering the question of whether this view still holds 

in the new markets created by innovative technology to the extent that the 

introduction of technology could possibly achieve adequate disclosure 

without regulatory intervention. 

 

Mandatory disclosure obligations are established in different areas 

within the securities regulation. For instance, extensive obligations are 

imposed on the company that engages in fund raising by public offerings. 

These obligations include a detailed disclosure of the operation, finance, and 

management of the company. In fact, they have been criticized that they 

result in high compliance costs with respect to both money and time.249 As 

mentioned before, this regulatory strategy was traditionally considered as a 

response to the lack of incentives of capital demanders such as managers in 

the firm seeking funds.250 However, this long-held disclosure paradigm has 

been criticized.251 Theoretically speaking, modern financial innovations are 

recognized as a type structured in a way to obscure risks and obviate 

 
246 See id. at 2-7. 
247 Id. at 6. 
248 Id. 
249 See, e.g., STEPHEN J. CHOI & A.C. PRITCHARD, SECURITIES REGULATIONS: CASES AND 

ANALYSIS 410-11, 422-23, 439 (3rd ed. 2012); Steven Bradford, Crowdfunding and 
the Federal Securities Law, 2012 COLUM. BUS. L. REV. 1, 27-28 (2012); OMRI BEN-
SHAHAR & CARL E. SCHNEIDER, MORE THAN YOU WANTED TO KNOW: THE FAILURE OF 
MANDATED DISCLOSURE 3 (1st ed. 2014). 

250 See JAMES D. COX, ROBERT W. HILLMAN & DONALD C. LANGEVOORT, SECURITIES 
REGULATION: CASES AND MATERIALS 237 (8th ed. 2016); Judge, supra note 135, at 
430. 

251 It is not the intention here to discuss whether the mandatory disclosure is definitely 
good or not. For a detailed analysis regarding this debate, see, e.g., Omri Ben-Shahar 
& Carl E. Schneider, The Failure of Mandated Disclosure, 159 U. PENN. L. REV. 647, 
665-728 (2011); Schwarcz, supra note 118, at 238. 
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investors’ need to have high-quality information.252 Therefore, a regulatory 

strategy exclusively emphasizing disclosure may be imperfect.  

 

In the sphere of addressing complexities in the capital market, 

according to commentators, post-crisis regulation seems to be on the 

appropriate path to addressing complexities. For instance, regulation 

imposes disclosure requirements on the information regarding the quality of 

backing assets of financial instruments or requires transactions to be 

registered in order to enable market participants to assess risks.253 However, 

it was argued that addressing complexity through regulation appears to be 

imperfect. 254  From a more conceptual perspective, as the financial 

instruments and transactions that create complexities are evolving overtime, 

any regulation of financial innovation will have to deal with the problems 

that are more fundamental such as defining what is being regulated as either 

being too narrow or too broad.255 Or designing how to regulate in a way that 

would either over-simplify or add excessive complexities to regulation.256  

 

2.4 Blockchain-based Financial Markets are Distinctive from 

Traditional Financial Markets 

 

After framing the regulatory regimes historically applied in both the 

money market and the capital market respectively in Section 2.2 and Section 

2.3, a picture of the paradigms of the traditional financial regulation is 

illustrated. According to scholars, the money market is regulated on the basis 

 
252 See, e.g., Judge, supra note 135, at 442-44; Awrey, supra note 219, at 275. 
253 See Awrey, supra note 219, at 284-85; Schwarcz, supra note 118, at 243. 
254 In fact, no solutions are perfect. Id. at 242. 
255 Id. at 244. 
256 It is thus in relation to regulatory complexity – either excessively simple or complex 

regulation could be harmful. See generally PRASANNA GAI, MALCOLM KEMP, 
ANTONIO SÁNCHEZ SERRANO & ISABEL SCHNABEL, ESRB, REPORTS OF THE ADVISORY 
SCIENTIFIC COMMITTEE: REGULATORY COMPLEXITY AND THE QUEST FOR ROBUST 
REGULATION 27 (June 2019), 
https://www.esrb.europa.eu/pub/pdf/asc/esrb.asc190604_8_regulatorycomplexityque
strobustregulation~e63a7136c7.en.pdf. 
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that capital providers are minimally informed; for instance, banking 

regulation, which aims to overcome the challenge of moral hazard and to 

prevent systemic risks, is based on the characteristic of the money market 

that the participants have little incentives to acquire information.257  This 

feature of the money market is thus reflected in banking regulation that 

imposes extensive oversight emphasizing, for instance, the restrictions 

limiting the risks that banks can assume and the resolution processes in the 

event of a failure.258 In addition, these regulatory regimes also facilitate 

regulators’ evaluation of banks’ operation, risk exposures and the abilities to 

respond to distress.259 Whereas, the capital market is regulated on the basis 

of the capital providers’ incentives to gather and analyze information. This 

feature is mirrored in the corresponding regulation. For example, mandatory 

disclosure is emphasized in securities regulation. 260  The table below 

summarizes the features of these three markets – the traditional money 

market, the blockchain-based financial market and the traditional capital 

market. Explanations follow this table.  

 

 

 

 

 

 

 

 

 
257 Judge, supra note 135, at 424, 432-33. For examples, while there are a large number 

of depositors of each bank, none of these depositors have the incentives to monitor 
the bank performance. ARMOUR ET AL., supra note 144, at 287. 

258 See id. at 279-80, 288, 340-41, 390; Judge, supra note 135, at 431. 
259 Id.; ARMOUR ET AL., supra note 144, at 287. 
260 Judge, supra note 135, at 421, 445; see also Edward G. Fox, Merritt B. Fox & Ronald 

G. Gilson, Economic Crisis and the Integration of Law and Finance: The Impact of 
Volatility Spikes, 116 COLUM. L. REV. 325, 326 (2016). 
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Table 1: The Characteristics of the Three Markets 

 
 

Money Market 
Blockchain-based 

Market 
Capital Market 

Obviating price 

discovery 

(by, e.g., collaterals) 

Truth discovery  

(by consensus 

mechanisms) 

Price discovery 

(by, e.g., the risk of 

losses and the desire to 

maximize profits) 

Participants have few 

incentives to acquire 

information 

Participants have few 

incentives to acquire 

information 

Participants have 

incentives to acquire 

information 

Opaque 

(because of the features 

of the instruments) 

Transparent within the 

system 

(because of the 

technology) 

Transparent  

(regulation emphasizes 

mandatory disclosure) 

Information insensitive 

(External) information 

sensitive; 

(Internal) information 

transparency 

Information sensitive 

Centralization Decentralization Centralization 

 

 

Firstly, the technical transparency is considered as the main reason why 

the blockchain system could be a truth-discoverer.261 In other words, this 

truth-discovery engine helps participants to establish common knowledge.262 

The common knowledge between participants within the blockchain system 

 
261 See Davidson et al., supra note 314, at 5.  
262 See Nabilou & Prüm, supra note 150, at 43. 
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ensures that a significant amount of information regarding the price is 

provided. 263 This truth-discovery mechanism is established by the technical 

elements creating consensus between the users.264 This feature is distinctive 

from either the money market, which is characterized by the structure of 

instruments that obviates the need to discover the price, or the capital market, 

which is also characterized by the structure of instruments that incentivizes 

price discovery.265  

 

Secondly, further to the above features of each market, the 

informational incentives of the participants in each market are different. 

Given that blockchain technology renders the system transparent by 

revealing the truth, participants theoretically have few incentives to acquire 

information.266 This shares the same general characteristic of the money 

market and its instruments that are structured to obviate the need for 

participants to acquire and analyze information. 267 However, blockchain 

technology achieves that by creating technical transparency rather than 

vagueness. This, nevertheless, differs from the participants in the capital 

market who are incentivized to acquire and analyze information. 

 

Thirdly, the combination of the above two features raises concern about 

the applicability of the traditional financial regulation to the innovative 

capital market. For example, the traditional securities regulation has worked 

well in the capital market because the participants have incentives to acquire 

 
263 A perfect capital market is characterized as the one in which prices are fundamentally 

and informationally efficient. Gilson & Kraakman, supra note 218, at 318. 
264  This consensus mechanisms vary in different blockchain technology application. 

Bitcoin, for instance, applies “proof-of-work”, which refers to an authentication 
mechanism that a node producing a block should prove that it has contribute enough 
computing resources to solve a mathematical puzzle. Michael Crosby, Nachiappan, 
Pradan Pattanayak, Sanjeev Verma & Vignesh Kalyanaraman, BlockChain 
Technology: Beyond Bitcoin, 2 APPLIED INNOVATION REV. 6, 11 (2016). 

265 Regarding the details of these features of the money market and the capital market. 
See supra Section 2.2.1 and Section 2.3.1. 

266 See Nabilou & Prüm, supra note 150, at 45. 
267 See Judge, supra note 135, at 439. 



 58 

information. Thus, it has emphasized mandatory disclosure on the basis of 

the rationale that issuers are the lowest cost producers of information.268 

However, since the innovative financial markets such as STOs are 

technically transparent due to the nature of blockchain technology, and 

participants may have few incentives to acquire and analyze information, 

these features may impair mandatory disclosure to which the transactions 

might be subject. In other words, it is possible that blockchain technology 

could make the price more informationally efficient without regulatory 

intervention.269  

 

Fourthly, while the innovative capital market shares similar features to 

the traditional money market with respect to informational incentives, 

instruments in both the innovative money market and the innovative capital 

market are considered to be more information sensitive.270 This feature is 

common in the traditional capital market. This feature reflects that the 

instruments in the innovative money market need to be less information 

sensitive in order to be widely accepted.271 

 

Lastly, while traditional markets involve central parties, the 

blockchain-based markets are decentralized. However, it does not mean that 

there are no intermediaries involved in the blockchain-based markets. Some 

mediums remain. 272  Decentralization together with the truth-discovery 

mechanism render the blockchain-based financial markets distinctive in a 

sense that the need for trust is diminished through the authentication 

processed by decentralized parties rather than one single central party.273 

 
268 Id. at 471. 
269 According to commentators, “the prices set in the stock market are ‘efficient’ in the 

sense that they embody all available information”. Benjamin M. Friedman & David 
I. Laibson, Economic Implications of Extraordinary Movements in Stock Prices, 2 
BROOKINGS PAPERS ON ECON. ACTIVITY 137, 138 (1989). 

270 See Nabilou & Prüm, supra note 150, at 57-58. 
271 See id. 
272 Awrey & van Zwieten, supra note 298, at 797. 
273 See Zetzsche et al., supra note 409, at 1367. 
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2.5 Summary 

  

This Section illustrated the nature of traditional financial markets and 

how traditional financial regulation such as banking and securities 

regulations works in it. Firstly, complexities have existed in both the money 

market and the capital market. Complexities result in market failures therein, 

and regulation has historically dealt with them. Secondly, while the money 

market is deemed to be characterized by the structure of instruments that 

obviates the need to discover the price, price discovery is stressed when 

describing capital markets. Regulations in the money market and the capital 

market are said to be built on the basis of these characteristics and work well 

within the parameters.  

 

However, the situation described above might be altered due to the 

application of technology to financial markets such as blockchain technology 

applications. This Section studied the question of how blockchain-based 

financial markets are distinctive from traditional markets. The changes in 

complexity brought by it will be analyzed in Section 3. According to the 

studies and arguments regarding the technical nature of blockchain 

technology, the markets based on it would possibly be a truth discovery 

mechanism.274 Thus, participants might have fewer incentives to acquire 

information.275 This endogenous information transparency is established by 

the technology itself. Nonetheless, the instruments based on it are said to be 

more sensitive to information, and their prices are more volatile. 276  In 

addition, it is likely that the blockchain-based financial markets could 

operate without a centralized party, but some mediums still remain. 277 

Therefore, this Section found that blockchain-based financial markets and 

 
274 See Davidson et al., infra note 314, at 5. 
275 See Nabilou & Prüm, supra note 150, at 45. 
276 See id. at 58. 
277 Awrey & van Zwieten, supra note 298, at 797. 
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traditional financial markets share some of the characteristics. From a more 

theoretical perspective from studies which describe blockchain, the 

emergence of blockchain-based financial markets seems to blur the 

boundaries of financial markets. Notwithstanding this possibility, would it 

bring some complexities that could not be dealt by traditional financial 

regulation? The next Section will discuss this. 

 

3. A Changed Landscape: Complexities in the Blockchain-based 
Financial Markets 

 

By juxtaposing the two different financial markets and the respective 

regulatory systems in Section 2.2 and 2.3, it can be observed that the 

respective regulations serve well within the boundaries of each market.278 

However, will the introduction of technology alter this regulatory landscape 

and result in a situation that the current regulatory systems are not fully 

compatible with the new financial sectors?279 

 

Therefore, after establishing the theoretical grounds for traditional 

financial regulation, this Section then illustrates the possible changes brought 

by blockchain technology to the financial markets from the perspective of 

complexity. Further to the spectrum as shown in Figure 1, Section 3.1 shows 

where to find the new financial sectors created by blockchain technology. 

This Section also explains why these new financial sectors perform similar 

functions as a traditional financial market but operate outside their perimeter. 

Section 3.2 then analyzes the changes in complexity because of blockchain 

technology in these new financial sectors. Section 3.3 summarizes. 

 

 
278 See Judge, supra note 135, at 427-28.  
279 Therefore, the idea of this Chapter that either the regulatory regimes for the money 

market and the capital market may not be compatible with the new blockchain-based 
markets is inspired by Judge (2017). Regarding the similar that traditional regulatory 
regimes are not perfect for innovative markets, see id. at 430-45. 
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3.1 A Path towards More Integrated Financial Markets – New Financial 

Instruments and Institutions Emerge because of Blockchain Technology 

 

3.1.1 An Overview 

 

The modern financial markets have witnessed the emergence of 

conglomerates such as the large technology companies involved in financial 

markets, 280  and this integration characterizes the modern financial 

markets. 281  However, while this integration increases the level of 

diversification of, for instance, institutions or instruments, it also feeds the 

complexity of modern financial markets and thus blurs the conventional 

distinction between different markets.282 On the basis of this notion, the new 

institutions and instruments resulting from the integration progress, in which 

technology plays the role of driver, are identified and described in the 

following.  

 

Firstly, there are different new instruments that might bring changes to 

the traditional markets as the following figure indicates.283 The instrumental 

examples in the money market influenced by blockchain technology, namely 

innovative money market, are the instruments such as the financial 

 
280 Those large technology companies, namely “BigTechs”, have recently involved in 

financial industries to add financial services to their value-chains and became 
“TechFins”. Typical examples are Alibaba and Tencent in China as they dominate the 
payment market. See Dirk A. Zetsche, Ross P. Buckley, Douglas W. Arner, Janos N. 
Barberis, From Fintech to Techfin: The Regulatory Challenges of Data-Driven 
Finance, 14 N.Y.U. J.L. & BUS. 393, 405 (2018); Jon Frost, Leonardo Gambacorta, Yi 
Huang, Hyun Song Shin & Pablo Zbinden, BigTech and the Changing Structure of 
Financial Intermediation 2 (BIS Working Papers No. 779, Apr. 2019), 
https://www.bis.org/publ/work779.pdf. 

281  See Dan Awrey, The FSA, Integrated Regulation, and the Curious Case of OTC 
Derivatives, 13 U. PENN. J. BUS. L. 1, 8 (2011). 

282 See id. 
283 However, some instruments in Figure 1 are dropped in the new spectrum affected by 

blockchain to focus on the new instruments and compare with the existing instruments. 
To be clear, gold and deposits are dropped. In addition, it is not my intention to 
comprehensively compare the blockchain-based instruments and the existing ones but 
indicate where they come into play by constructing Figure 2. 
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instruments combined with cryptocurrency.284 The instrumental examples in 

the innovative capital market encompass different fundraising instruments 

such as coin tokens and securities tokens.285 Secondly, new institutions that 

deliver the above instruments are the respective exchanges or platforms 

which are involved in the transactions of the above instruments. These 

exchanges encompass, for instance, cryptocurrency exchanges for trading 

cryptocurrencies such as Mt. Gox, 286  platforms on which financial 

instruments combined with cryptocurrency are traded such as Oxygen,287 

and STOs exchanges listing security tokens such as tZero.288  Both the 

innovative money market and the innovative capital market could be 

considered as new financial sectors in which different instruments and 

institutions are involved. The features of these new financial sectors are 

further described in the following Section. 

 

 

 

 

 
284  Andrew Rossow, Former Goldman Sachs Banker Brings Cryptocurrency To The 

Financial Mainstream, FORBES (Feb. 28, 2018, 09:02 PM), 
https://www.forbes.com/sites/andrewrossow/2018/02/28/former-goldman-sachs-
banker-brings-cryptocurrency-to-the-financial-mainstream/#637f0be55af2. 

285 Regarding the ideas of coin tokens and securities tokens, see supra note 125 and 
accompanying text. 

286 David Gilson, Mt. Gox bitcoin exchange review, COINDESK (Oct. 13, 2013, 11:30 AM), 
https://www.coindesk.com/mt-gox-bitcoin-exchange-review. 

287 Rossow, supra note 284. 
288 Jonathan Chester, Will Security Token Offerings Be The Future of Raising Money?, 

FORBES (Feb. 19, 2019, 09:14 AM), 
https://www.forbes.com/sites/jonathanchester/2019/02/19/will-security-token-
offerings-be-the-future-of-raising-money/#7b4ff4b71826. 

Figure 4: The Spectrum of the Financial Instruments and the New Financial 

Markets after the Emergence of Blockchain 
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3.1.2 Features of the Instruments and Institutions in the Innovative Money 

Market and Innovative Capital Market 

 

3.1.2.1 Performing Similar Functions as Traditional Instruments and 

Institutions 

 

As shown in the figure above, new instruments, which are said to be 

disruptive in the near future, 289   and new institutions facilitating the 

transactions of these instruments emerge because of the use of blockchain 

technology. What are the features of these new instruments and institutions? 

In fact, there seem to be two core features.  

 

Firstly, while they may bring changes in complexity, which will be 

explained in the next section, 290  they perform similar functions as the 

 
289  See Michael Mendelson, From Initial Coin Offerings to Security Tokens: A U.S. 

Federal Securities Law Analysis, 22 STAN. TECH. L. REV. 52, 52-53 (2019). 
290 See infra Section 3.2. 
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traditional instruments and institutions. To be clear, with respect to the new 

instruments, the functions of cryptocurrencies such as bitcoin are similar to 

fiat money insofar as they could be mediums of exchange.291 However, it 

may not fulfil the other two functions of fiat money – providing units of 

account and storing value because of the higher price volatility.292  The 

blockchain-based instruments are recognized as volatile in general. 293 

According to commentators, from the perspective of information economics, 

cryptocurrencies such as bitcoin are more sensitive to exogenous information 

because of, for instance, the potential security problem in it.294 Nevertheless, 

it is doubtful that every application of blockchain technology is volatile. 

While cryptocurrencies and ICOs are considered to be more volatile than fiat 

money and IPOs (initial public offerings, “IPOs”) and thereby may be 

harmful to investors, the level of price volatility of STOs seems to be 

debatable.295 In addition to the cryptocurrencies performing some of the 

functions of fiat money, the instruments in the capital market such as security 

tokens perform similar functions to conventional securities such as common 

stocks – channeling funds and thereby facilitating the allocation of capital.296 

 
291 Regarding these functions of fiat money, see MISHKIN, supra note 134, at 96-97, 101-

102. Thus, bitcoin has the function as fiat money because it lowers transaction costs.  
292 The concept that money provides a unit of account means that it can be used to 

measure value in the economy. The concept that money is a store of value means that 
it can help save purchasing power from the time it is received as income until it is 
spent again. Regarding the details of these two functions of money, see id. at 97-98. 

293  FINANCIAL CONDUCT AUTHORITY, GUIDANCE ON CRYPTOASSETS 11 (Jan. 2019), 
https://www.fca.org.uk/publication/consultation/cp19-03.pdf. 

294 See Nabilou & Prüm, supra note 150, at 57-58. 
295 For instance, one argued that if on-chain assets are used in STOs, an unwanted price 

volatility could be caused. Gleb Jout, NEXT.exchange: Explaining the Difference 
between ICO’s, IEO’s, and STO’s., MEDIUM (Apr. 2, 2019), 
https://medium.com/nextexchange/next-and-ico-ieo-and-sto-launches-f6751bf3d433. 
Whereas, it is also stated that STOs provide more stable value than ICOs and 
cryptocurrencies. Ryan Browne, Apple and Tesla Shares on the Blockchain Could be 
the Next Big Thing in Crypto, CNBC (Jan. 8, 2019, 2:00 AM EST), 
https://www.cnbc.com/2019/01/07/bitcoin-security-token-and-sto-explained.html. 

296 The financial instruments in the money market and capital market serve to channel 
funds from lender-savers to borrower-spenders. MISHKIN, supra note 134, at 73. 
Hence, one of the important functions of financial markets is to produce efficient 
allocation of capital. Id. at 70; Merritt B. Fox, The Social Functions of the Stock 
Market: A Primer, THE CLS BLUE SKY BLOG (Apr. 12, 2019), 
http://clsbluesky.law.columbia.edu/2019/04/12/the-social-functions-of-the-stock-
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These tokens act as the instruments or mechanisms for allocating the capital 

to those who value it more.297  

 

With respect to the new institutions, they also serve to perform similar 

functions to conventional institutions. For instance, the cryptocurrency 

exchanges provide custodial services, transactional storage and liquidity to 

their customer, and these services are historically offered by conventional 

banks. 298  Moreover, regardless of the assertion that blockchain-based 

transactions are free from intermediaries, 299  the platforms or exchanges 

engaging in token sales such as STOs are critical to the transactions.  The 

role of these platforms is either engaging in the business of effecting 

transactions as traditional broker-dealers do, or providing a marketplace to 

bring the buyers and sellers together as traditional exchanges do.300 

 

 

 
market-a-primer/. 

297  See Jonathan Rohr & Aaron Wright, Blockchain-Based Token Sales, Initial Coin 
Offerings, and the Democratization of Public Capital Markets, 70 HASTINGS L.J. 463, 
504, 524 (2019). 

298 Dan Awrey & Kristin van Zwieten, The Shadow Payment System, 43 J. CORP. L. 775, 
796 (2018). 

299 Some commentators asserted that the offer and sale of tokens are conducted without 
intermediaries. See, e.g., Paul P. Momtaz, Kathrin Rennertseder & Henning Schröder, 
Token Offerings: A Revolution in Corporate Finance 1 (Mar. 5, 2019), 
https://ssrn.com/abstract=3346964. Nevertheless, the implications provided by Lin 
(2015) are followed in this Chapter. That is, in the modern finance where innovations 
are employed to achieve elusiveness of financial intermediation, the true 
disintermediation that no mediums are involved is difficult to be realized. Instead, 
financial innovations attain a quasi-disintermediation that some mediums are still 
somehow involved through substituting the traditional intermediaries without 
excluding the need for their services and establishing layers to weaken the fact that 
those mediums are actually providing services as the traditional intermediaries do. 
Tom C.W. Lin, Infinite Financial Intermediation, 50 WAKE FOREST L. REV. 643, 655-
57 (2015). Therefore, this Chapter emphasizes “partial disintermediation” due to the 
role played by innovative technology in eliminating some traditional intermediaries, 
but some mediums may still remain. See Awrey & van Zwieten, supra note 298, at 
797. 

300 Public Statement, U.S. Securities and Exchange Commission, Statement on Digital 
Asset Securities Issuance and Trading (Nov. 16, 2018), 
https://www.sec.gov/news/public-statement/digital-asset-securites-issuuance-and-
trading. 
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3.1.2.2 Not Operating Fully Inside the Perimeter of the Regulated Financial 

Systems 

 

Secondly, these instruments and institutions do not operate fully inside 

the perimeter of the financial systems which are regulated.301 With respect 

to the new instruments, the emergence of diversified fundraising methods 

creates uncertainties regarding the legal status of the fundraising instruments. 

That is, it is possible that not all the fundraising instruments fall inside the 

definition of regulated instruments such as securities while their legal status 

and possible exclusion are still being explored. 

 

With respect to the new institutions, they do not operate fully inside the 

perimeter of regulated financial systems either. For example, according to 

commentators, the cryptocurrency exchanges do not directly benefit from the 

resolution regimes that aim to aid conventional banks in the event of 

insolvency.302 In addition, the STOs platforms also face an uncertain legal 

status. That is, the obligations that the platforms have determined according 

to how the blockchain-based transactions are defined. If these transactions 

are defined as the offering and sale of securities, it is possible that platforms 

should register as, for instance, broker-dealers.303 If any participant should 

register as a broker-dealer, the obligations set in the public interest, for 

investor protection, and to ensure the soundness of the whole system such as 

KYC (know your customer, “KYC”) should be fulfilled.304 

 

 
301 See Awrey & van Zwieten, supra note 298, at 796. 
302 Id. 
303 According to Section 3(a)(4) of the Exchange Act, a broker is defined as “any person 

engaged in the business of effecting transactions in securities for the account of others.” 
15 U.S.C. § 78c(a)(4). A dealer is to an extent different from a broker that it buys and 
sells securities on their own account. COFFEE & SALE, supra note 239, at 633. 

304 The obligations include, but not limited to, keeping extensive transaction records, 
meet capital requirements, not engaging in manipulation, know your security, and 
know your customer. COFFEE & SALE, supra note 239, at 632, 638, 643, 655-56, 665, 
671. 
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On the basis of the above two features, performing similar functions to 

conventional instruments and institutions outside the perimeter of regulated 

financial systems, some risks would arise.305 In the following section, these 

risks are identified through examining the additional complexities brought 

by these new instruments and institutions. This examination also explains the 

reasons why current financial regulation may not be capable of dealing with 

these changes in complexity. 

 

3.2 Changes in Complexity in the Blockchain-based Financial Markets 

 

While modern finance has witnessed several transformations due to 

technological changes, it is doubtful whether the benefits of these 

transformations would outweigh their risks. 306 A means to study this issue 

is to examine the complex ecology of the transformations.307 The analysis 

herein aims to identify the changes in complexity which are posed by 

blockchain technology and study whether such changes weaken the 

applicability of the traditional financial regulation. 

 

I follow the relevant studies in order to thoroughly identify the 

changes in complexity from the following sources – two layers, which are 

instruments and institutions, and four drivers, which are technology, opacity, 

fragmentation and regulation.308 Each of these four drivers is relevant to 

 
305 See Awrey & van Zwieten, supra note 298, at 796. 
306 Some commentators point out that the institutions bringing impacts to the financial 

markets have transformed from financial intermediaries into data intermediaries, and 
this transformation may pose negative influence on, for instance, consumer protection 
because the new institutions are not subject to existing regulations. In this situation, 
it may be needed to reconsider regulation. Zetsche et al., supra note 280, at 430-31. 

307 See Baxter, supra note 138, at 765. 
308 The two layers are inspired by Baxter’s study in 2012, which categorizes the layers 

into products, institutions and the whole market, and Utset’s study in 2011, which 
stresses institutions and transactions as the layers where complexities are generated. 
See Baxter, supra note 138, at 861-62; Utset, supra note 138, at 799-801. The four 
drivers are inspired by Awrey’s study in 2012, which identifies the sources of 
complexities as technology, opacity, interconnectedness, fragmentation, regulation 
and reflexivity. See Awrey, supra note 219, at 245-46. In order to analyze the 
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both layers, as will be explained in the following analyses. Moreover, in 

order to thoroughly study blockchain technology, the driver technology is 

further evaluated from four aspects – decentralization, transparency, 

instantaneity and automation. 

 

3.2.1 Technology 

 

3.2.1.1 Four Aspects of the Driver “Technology” – Decentralization, 

Transparency, Instantaneity and Automation 

 

The first driver of complexity stems from the technology itself. The 

advances in technology were considered to render modern financial markets 

more complex. 309 For instance, as described before,310 the emergence of 

securitization products exemplifies the complex financial products that 

benefit from the technological advances.311 Nevertheless, as shown in the 

financial crisis, these products caused market participants to fail to 

understand their structures or perceive their risks.312 Thus, the contribution 

of technology toward complexity seems to sometimes lead to undesirable 

outcomes.313 This Section aims to analyze whether blockchain technology 

could bring any changes in complexity. Therefore, four spheres of 

blockchain technology are discussed below – decentralization, transparency, 

instantaneity and automation. 

 

3.2.1.2 Decentralization 

 

 
complexities posed by blockchain technology from a more technological perspective, 
four of these drivers are examined in this Chapter. It is also noteworthy to mention 
that the first driver in Awrey’s work in 2012 – “technology” – is extended to include 
the different spheres of blockchain technology.  

309 Id. at 246. 
310 See supra Section 2.3.2 and 2.3.3. 
311 Awrey, supra note 219, at 248, 250. 
312 Id. at 250. 
313 See id. 
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One of the features of blockchain technology that has been emphasized 

by commentators is that it brings decentralization. That is, the world where 

blockchain technology functions as the underlying infrastructure is described 

as “crypto-economic”, and this mirrors the basic nature of blockchain 

technology – a decentralized cryptographic protocol or a decentralized 

solution to ledgers.314 

 

Traditionally, a fundraising process involves a central party or 

intermediaries such as banks, and this fact results in higher costs because of, 

among other things, the fees paid to them. 315  Thus, the impact of an 

extensive use of these mediums on the whole financial markets might not be 

completely positive. 316  From a more technological perspective, in the 

blockchain system, a more efficient and accurate process is expected because 

blockchain technology entails the digitalization of the process and decouples 

a number of traditional mediums.317 In fact, the emergence of blockchain 

technology characterizing decentralization could also be explained from an 

evolutionary point of view.318 The development of systems initiates from 

centralization that is efficient to establish and manage; however, as a 

centralized system evolves and begins to be vulnerable to exploitation, the 

costs of such a system manifest as inflation, corruption, and rent seeking.319 

Therefore, decentralized systems are introduced to bring the new order that 

 
314 Sinclair Davidson, Primavera De Filippi & Jason Potts, Economics of Blockchain 3-

4 (2016), https://ssrn.com/abstract=2744751; Vitalik Buterin, Visions, Part 1: The 
Value of Blockchain Technology, ETHEREUM BLOG (Apr. 12, 2015), 
https://blog.ethereum.org/2015/04/13/visions-part-1-the-value-of-blockchain-
technology/. 

315 See Kathryn Judge, Intermediary Influence, 82 U. CHI. L. REV. 573, 573, 577-78, 600 
(2015); Choi & Pritchard, supra note 249, at 439. To be clear, the higher transaction 
costs include not only the costs associated with the regulatory requirements such as 
filing and registration but also the fees and costs involved in the whole capital raising 
process such as the fees paid due to necessary professional services. 

316 See Judge, supra note 315, at 625, 628. 
317 See Mendelson, supra note 289, at 56, 93. 
318 Davidson et al., supra note 314, at 5. 
319 Id.  
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exemplifies an evolution toward complexity.320 Moreover, commentators 

even asserted that the nature of decentralization of blockchain technology 

renders it a new system competing with markets and firms or an economy 

when tokens are involved.321  

 

Equally important, as blockchain technology exemplifies the pattern in 

the complex system that is from centralization to decentralization,322 it is 

doubtful whether the traditional financial regulation is suitable or not. It is 

thus important to rethink what types of mediums are involved in the 

blockchain system. In fact, the financial systems, where current financial 

regulations function to deal with complexities, involve conventional 

institutions such as banks in the money market or stock exchanges in the 

capital market.323 Whereas, the claim that blockchain technology creates a 

decentralized system does not render the blockchain system purely 

disintermediated as some mediums are still involved.324  That is, platforms, 

rather than conventional institutions, exist to facilitate the transactions of 

blockchain-based instruments.325 The rise of these mediums, in fact, reflects 

that this platform-based business model could lower transaction costs.326  

Conceptually speaking, these platforms do not sell products but focus on 

reducing transaction costs. 327  To be clear, with the aid of blockchain 

 
320 See id. 
321 Id. at 6. 
322 See id. 
323 These central parties have been focused by the pre-crisis financial regulatory regimes 

that are more micro-prudential to safeguard financial firms such as banks, whereas 
the post-crisis regulation emphasizes a macro-prudential strategy that focuses on the 
whole system. ARMOUR ET AL., supra note 144, at 409. 

324 See Awrey & van Zwieten, supra note 298, at 797. Regarding the examples of the new 
mediums, see supra Section 3.1.1. 

325 For example, the exchange Mt. Gox for transacting bitcoin matches the buyers and 
sellers, receive the Bitcons that are transferred from the sellers and the funds from the 
buyers, and, once obtain the aforementioned bitcoins and funds, transfer the bitcoin 
to the buyers and the funds to the sellers. Awrey & van Zwieten, supra note 298, at 
797-98. 

326  See Michael Munger, Coase and the “Sharing Economy”, in FOREVER 
CONTEMPORARY: THE ECONOMICS OF RONALD COASE 187, 189 (Cento Veljanovski ed., 
2015). 

327 See id. at 194. 
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technology, these platforms solve the problems regarding (1) information, 

because they help disseminate information,328  and (2) trust, because the 

need for trust is mitigated in this system.329 These two aspects might render 

these platforms successful in modern finance.330  

 

Since platforms seem to dominate the blockchain-based markets and 

reduce transaction costs, there may not be additional complexities.331  Yet, 

if regulation is needed, it is worthwhile to rethink which type of regulation 

is suitable for this decentralized system where platforms are crucial. 

 

3.2.1.3 Transparency 

 

The second characteristic of blockchain is that it originates from the 

idea of open-source, which means that all the endogenous information is 

transparent to the users within the system.332 In other words, blockchain 

technology enables truth discovery by facilitating transparency and 

consensus among users. 333  In the following, the influences of the 

characteristic transparency in the blockchain-based financial sectors are 

discussed. Then, the question of how transparency renders current financial 

regulations not suitable will be analyzed. 334  

 

The first influence of transparency is that the advocates’ emphasis on 

it would increase investors’ willingness to pay. For example, in the context 

of STOs, this transparency could be ensured by tokenization based on the 

blockchain as the advocates claimed.335 The values of the security tokens 

 
328 See infra Section 3.2.1.3, Section 4.1.1 and Section 4.2.2. 
329 See infra Section 4.1.1. 
330 See Munger, supra note 71, at 201. 
331 It is because complexity could be considered as a function of some variables including 

transaction costs. Awrey, supra note 219, at 241. 
332 See Nabilou & Prüm, supra note 150, at 57; Davidson et al., supra note 314, at 10. 
333 See id. 
334 Regarding the detailed analysis, see infra Section 4.1.2 and 4.2.2. 
335 See, e.g., Mikko Ohtamaa, What Are Securities and Security Tokens, TOKENMARKET 
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are said to be more transparent because the blockchain system helps trace the 

true value of the underlying assets and ensure that the information of the 

value is available to all the users.336 In fact, rather than asserting that the 

transparency itself would increase investors’ willingness to pay, the way that 

the advocates frame STOs by stressing their novelty of transparency would 

result in a higher willingness to pay.337  Hence, the incentive for capital 

demanders to engage in STOs to raise the fund would be stronger because of 

the expected framing effect influencing investors’ decisions.338 

 

The second influence of transparency is that it may provide a technical 

method to solve the situation where information is knowable but 

unknown. 339  Blockchain makes some information which was hidden 

available without regulatory intervention. For instance, in the general credit 

market, blockchain technology challenges the previous assumption that the 

amount of information available to lenders is not variable, helping alleviate 

the misallocation of credits.340 In the wake of the financial crisis, expanding 

disclosure requirements may be the cure, but it increases compliance costs. 

Tracking the underlying credit instruments through the layers where the 

financial instruments are fragmented seems to be possible to achieve by 

using blockchain technology that comprehensively records and verifies all 

the information. 341 In addition, in the securities market, blockchain also 

 
(Oct. 31, 2018), https://tokenmarket.net/news/security-tokens/what-are-security-
tokens/. 

336  The Pros and Cons of Security Token Offerings, TOKENY (Aug. 21, 2018), 
https://tokeny.com/the-pros-and-cons-of-security-token-offerings/. 

337 See John P. Conley, Blockchain and the Economics of Crypto-tokens and Initial Coin 
Offering 12-13 (Vand. U. Dep’t. Econ. Working Papers 17-00008, June 6, 2017), 
http://www.accessecon.com/Pubs/VUECON/VUECON-17-00008.pdf. 

338 The framing effect has been an important issue in behavior economics. E.g., Cass R. 
Sunstein & Richard H. Thaler, Libertarian Paternalism Is Not an Oxymoron, 70 U. 
CHI L. REV. 1159, 1179-80, 1182 (2003). 

339 It is thus related to Akerlof’s work. See Akerlof, supra note 235, at 488, 495-96. 
340 The inefficient allocation of credits is considered to happen when there are market 

failures. See Timothy Besley, How Do Market Failures Justify Interventions in Rural 
Credit Markets?, 9 THE WORLD BANK RESEARCH OBSERVER 27, 29 (1994). 

341 See Andrew Wong, Security Tokens – What Can We Expect in Asia in 2019?, MEDIUM 
(Dec. 20, 2018), https://medium.com/altcoin-magazine/security-tokens-what-can-
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makes important information transparent. All the transactions happening are 

broadcast to the blockchain network, thus the transaction data such as the 

changes of ownership are updated and transparent.342 This specialty helps 

capital providers to more easily understand the information about securities 

tokens, capital management plans of the company, and the distribution of 

holdings. 343  Blockchain technology does so by enhancing information 

collecting and processing. However, the advantages brought by transparency 

seem to happen after the investments made by capital providers.  

 

Transparency characterizes blockchain-based financial markets as 

markets distinguished from the money market, where market participants 

have few incentives to acquire information and a state of opacity appears,344 

and the capital market, where price discovery is stressed.345 That is, the 

blockchain-based financial sectors do not rely on either mutual ignorance or 

the mutual understanding. Instead, because of the endogenous transparency 

of blockchain technology, these new financial sectors are on the basis of truth 

discovery without the need for trust. 346  Therefore, in the blockchain-based 

financial sectors, market participants may be discouraged from acquiring 

information because of the expected transparency.347 This state mitigates the 

vagueness in financial markets and thus avoids complexities because that 

vagueness has been considered as a source of complexities. 348 

Notwithstanding that additional complexities are not caused, it is still likely 

that transparency renders current financial regulations unsuitable. In 

 
we-expect-in-asia-in-2019-eb51905386d6. With blockchain, the method of tracking 
underlying credit instruments through the layers where the financial instruments are 
fragmented is possible without regulation. This method is proposed by Gilson & 
Kraakman (2014) as a partial response to the financial crisis. See Gilson & Kraakman, 
supra note 218, at 351-54. 

342 Ante & Fiedler, supra note 377, at 3. 
343 Wong, supra note 341. 
344 See supra Section 2.2.1. 
345 See supra Section 2.3.1. 
346 See Davidson et al., supra note 314, at 10. 
347 See Nabilou & Prüm, supra note 150, at 57. 
348 See Awrey, supra note 219, at 248, 251. 
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particular, if the current financial regulations emphasize information 

disclosure such as securities regulation, it is doubtful that such a regulatory 

regime is still fit for the new sectors that information asymmetry concern 

might be alleviated.349  

 

3.2.1.4 Instantaneity and Automation 

 

In addition to the decentralization and transparency, market 

participants also benefit from instantaneity and automation. Traditional 

institutions where instruments are traded such as stock exchanges are limited 

to their working hours, whereas a blockchain-based system runs online 

without time constraints and executes agreed contracts. 350  Similar to 

transparency, instantaneity and automation might not cause additional 

complexities but might alleviate them. 

 

The instantaneity and automation characterizing blockchain are 

beneficial, not only to both parties of transactions such as capital demanders 

and capital providers but also the new institutions such as the platforms on 

which security tokens are offered. It was stated that blockchain technology 

raises the administrative efficiency of the platforms. 351  For instance, a 

blockchain-based platform established by an exchange to offer security 

tokens at a regulated level could lower the costs of transactions and 

administrative process.352 In general, the costs of reconciliation and data 

 
349  Recent Guidance, Securities Regulation – Financial Technology – SEC Provides 

Analytical Tools for Assessing Digital Assets. – SEC, Framework for “Investment 
Contract” Analysis of Digital Assets (2019)., 132 HARV. L. REV. 2418, 249 (2019). 
Regarding the discussion about the suitability of traditional financial regulation in the 
STOs market, see infra Section 4.1.2. 

350 Davidson et al., supra note 314, at 10; Tracy Trachsler, Securities Token Offerings: 
the Differences from Other Fundraising Methods, CRYPTOHEROES (Feb. 15, 2019), 
https://cryptoheroes.ch/security-token-offerings-the-differences-from-other-
fundraising-methods/. 

351 Ahluwalia & Imran, supra note 289, at 11. 
352 Id. The blockchain-based platform performing at a regulated level was created by the 

Canadian Securities Exchange (“CSE”). Id. 
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management would be reduced when platforms capitalize on blockchain 

technology to perform securities trading and settlement because such 

processes are automated and simplified.353  

 

The above advantages of blockchain technology with respect to its 

instantaneity and automation could be explained in a more conceptual way – 

together with the transparency that characterizes blockchain technology as a 

mechanism operating without trust, the execution of this mechanism is 

beneficial to alleviating opportunism as it is enforced by blockchain 

technology.354  In the blockchain world, trust may not be needed and might 

be replaced by consensus on the basis of the transparency. Thus, opportunism 

may be diminished as there would not be an exploitation of trust.355  In 

comparison, the existence of complexities in financial markets poses 

regulatory challenges because these complexities render opportunistic 

behavior more likely.356 For example, the financial instruments, that are 

structured in the complex way that obscure potential risks, increased the 

chance of financial intermediaries’ opportunistic behavior, thereby 

contributed to the financial crisis.357 Blockchain technology, however, may 

be capable of enhancing market transparency and diminishing opportunism. 

These in fact are the goals of post-crisis regulations.358  

 

3.2.2 Opacity 

 

 
353 Emilios Avgouleas & Aggelos Kiayias, The Promise of Blockchain Technology for 

Global Securities and Derivative Markets: The New Financial Ecosystem and the 
‘Holy Grail’ of Systemic Risk Containment, 20 EUR. BUS. ORG. L. REV. 81, 104 (2019). 

354 Davidson et al., supra note 314, at 10. Opportunism extends the self-interest seeking 
to the self-interest seeking with guile. Oliver E. Williamson, Transaction-Cost 
Economics: The Governance of Contractual Relations, 22 J.L. & ECON. 233, 234 
(1979). 

355 Davidson et al., supra note 314, at 10. 
356 See Awrey, supra note 219, at 248, 275. 
357 See id. 
358 Id. at 282. 
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3.2.2.1 The Sources of Opacity 

 

The second driver of complexity in financial markets is the opacity 

existing in the layers of instruments and institutions.359 A source of this 

opacity is the non-availability of information.360 In Section 3.2.1.3, it was 

argued that blockchain technology could help discover some unknown 

information such as the true value of the underlying assets because its nature 

of transparency enables this system to be a truth-discovery system. 

Regardless of the likelihood that unknown but knowable information would 

be discovered by blockchain technology because of its technical 

transparency, it is possible that some other unknown information still exists 

and results in the opacity in the blockchain-based markets. 

 

In the blockchain-based markets, this opacity could be found when (1) 

the threats to cybersecurity happen, and (2) participants face fraud, cheating, 

and financial crimes because these threats are caused due to the fact that 

blockchain technology is still in its earlier stage and the relevant information 

to assess these concerns is not fully known by participants. This Section 

describes that how these threats epitomize the outcomes of the opacity 

because blockchain technology is still in its early stage.  

 

3.2.2.2 Cybersecurity Concerns 

 

As a matter of fact, both blockchain technology and its applications 

such as cryptocurrencies and STOs are comparatively new ideas. While 

blockchain technology could be used as the solution for cybersecurity,361 

cyber-attacks are not completely avoidable in the blockchain applications.362 

 
359 Id. at 251. 
360 Id. 
361 Andrew Arnold, 4 Promising Use Cases of Blockchain in Cybersecurity, FORBES (Jan. 

30, 2019, 04:30 AM), https://www.forbes.com/sites/andrewarnold/2019/01/30/4-
promising-use-cases-of-blockchain-in-cybersecurity/#4becaf273ac3. 

362  ERIN ENGLISH, AMY DAVINE KIM & MICHAEL NONAKA, MICROSOFT, ADVANCING 
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For example, in June 2016, the cryptocurrency system The DAO was 

attacked, and a large amount of Ether was stolen.363 Many of the types of 

cyber-attacks involve human elements and exploit the existing weaknesses 

of blockchain technology such as improper key management and software 

coding errors.364 However, as blockchain technology is still developing, new 

strategies and threats exploiting the vulnerabilities that are not fully known 

by any parties in the systems are envisioned.365  Thus, these unforeseen 

concerns feed the opacity and give rise to the complexity in the blockchain-

based markets. Commentators argued that this opacity would give rise to 

classic information asymmetry, not between the blockchain users in the 

system, but between the attackers and defenders because the attackers could 

exploit enhanced computational power. 366  Moreover, the results of the 

cybersecurity concerns are not only the monetary losses but also the impeded 

goals of markets such as capital formation and the resulting fluctuation of 

the price due to the incident. 

 

Moreover, the willingness of the market players to participate in 

blockchain-based transactions may be negatively influenced by the 

cybersecurity concerns. That is, in order to ensure the security of this young 

market, the costs of any mechanisms adopted tend to be high.367 Therefore, 

the threat to cybersecurity may directly or indirectly increase the costs of 

 
BLOCKCHAIN CYBERSECURITY: TECHNICAL AND POLICY CONSIDERATIONS FOR THE 
FINANCIAL SERVICES INDUSTRY 12 (2018). 

363 David Siegel, Understanding The DAO Attack, COINDESK (Jun. 25, 2016, 17:52 PM), 
https://www.coindesk.com/understanding-dao-hack-journalists. 

364 ENGLISH ET AL., supra note 362, at 12-14; DYLAN YAGA, PETER MELL, NIK ROBY & 
KAREN SCARFONE, NAT’L INST. OF STANDARDS AND TECH., U.S. DEP’T OF COMMERCE, 
BLOCKCHAIN TECHNOLOGY OVERVIEW 36-37 (2018). 

365 ENGLISH ET AL., supra note 362, at 14. 
366 See id.  
367 After The DAO was attacked in 2016, a proposal was submitted in response to that. 

However, the concern about the costs of ensuring security for a blockchain system 
was raised. U.S. SECURITIES AND EXCHANGE COMMISSION, supra note 129, at 9; 
Stephan Tual, DAO.Security, A Proposal to Guarantee the Integrity of The DAO, 
MEDIUM (May 25, 2016), https://blog.slock.it/dao-security-a-proposal-to-guarantee-
the-integrity-of-the-dao-3473899ace9d. 
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fundraising for capital demanders. 368  In particular, the cybersecurity 

concerns would raise the costs for the capital demanders such as SMEs 

(small- and medium-sized enterprises, “SMEs”) and/or startups which are 

not sophisticated enough as they lack the security strategies or expertise.369 

In addition to the unwillingness of the capital demanders, this threat would 

also increase the mediums’ costs of doing business because they might be 

liable for the consumers’ losses due to the attack. According to commentators, 

an exchange is likely to be at risk in the event of a hack because it directly 

faces the consumers.370 In this kind of incident, the exchange is considered 

to be the first target to be sued by consumers. 371  In fact, the content of the 

obligations that a platform or an exchange has depended on their legal status. 

If they should register as broker-dealers, the obligations could be extensive 

as shown in the discussions above.372 It is possible that a class action could 

be brought by claiming that the exchange or the platform fails to fulfil the 

obligations associated with, for instance, financial consumer protection.373 

 

The fluctuation of the price is relevant to the information sensitivity of 

the blockchain-based instruments. Despite the direct losses because of an 

attack, an attack on the blockchain system or the exchange acts as negative 

information which leads to a fluctuation of the price. In particular, as a young 

and immature market, the fluctuation is often disproportionate compared to 

the traditional market.374 According to commentators, in the case of bitcoin, 

the shocks that cause volatility of the market are often associated with 

 
368 For instance, the advisory fees might be higher because of the security issue. See 

OECD, INITIAL COIN OFFERINGS (ICOS) FOR SME FINANCING 20 (2019). This issue 
have been discussed in the context of ICOs. Nevertheless, this issue would possibly 
be the case in the context of STOs as well because those fundraising methods are in 
fact similar ideas and both apply blockchain technology. 

369 Id. at 37. 
370 Siegel, supra note 363. 
371 3.6 million of Ether was stolen, which is equivalent to USD 70 million. Id. 
372 See supra note 304 and accompanying text. 
373 These obligations are similar to the ones that a traditional broker-dealer has. See 

COFFEE & SALE, supra note 239, at 661-80. 
374 See Nabilou & Prüm, supra note 150, at 57-58. 
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exogenous information rather than endogenous information about 

blockchain technology or bitcoin itself.375 If this volatility is expected by 

capital providers, their incentives to engage in the transactions could be 

negatively affected. Hence, it is foreseeable that the blockchain-based 

instruments are generally more exogenously information sensitive than the 

corresponding traditional instruments (e.g., fiat money vs. cryptocurrency; 

securities vs. securities tokens). Consequently, this nature influences the 

potential of blockchain-based instruments to be widely accepted.376 

 

3.2.2.3 Fraud, Cheating and Financial Crimes 

 

Another example of the opacity caused by technology is the likelihood 

that market participants may face fraud and cheating because the 

counterparties could exploit signals that especially exist in an immature 

market. 

 

According to commentators, as blockchain technology is a relatively 

novel term, some market participants such as capital demanders can cheaply 

exploit signals about the quality of the company and the investment project 

to influence investors’ decisions even though the market might be 

regulated.377 In particular, as blockchain technology seems to be promising 

for most participants in modern finance, non-sophisticated and overly-

optimistic investors are likely to suffer from fraud. Currently there is a 

growing concern that blockchain-based markets may be prone to fraud or 

crime. 378  For instance, in the case of the fundraising methods utilizing 

 
375 Id. at 58. 
376 See id. at 58-60. 
377 Lennart Ante & Ingo Fiedler, Cheap Signals in Security Token Offerings 1-2, 11 (BRL 

Working Paper Series No. 1, 2019), https://ssrn.com/abstract=3356303. 
378 Shane Shifflett & Coulter Jones, Buyer Beware: Hundreds of Bitcoin Wannabes Show 

Hallmarks of Fraud, WALL STREET JOURNAL (May 17, 2018, 12:05 PM), 
https://www.wsj.com/Chapters/buyer-beware-hundreds-of-bitcoin-wannabes-show-
hallmarks-of-fraud-1526573115. 
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blockchain technology, fraudulent activities are likely to exist to harm 

investors.379 In addition, the harm to investors also stems from the financial 

crimes committed such as money laundering or financing of terrorism 

because the anonymity brought by blockchain technology creates chances to 

do so.380 

 

With respect to the possibility that capital providers might be cheated, 

the signals exploited by capital demanders are crucial. While the capital 

demanders would be incentivized to engage in the blockchain-based markets 

because the cheap utilization of these signals increases the likelihood that the 

project will be successful, it is empirically shown that the capital providers 

are not protected enough when the signals involve dishonest information.381 

That is, as the capital demanders can cheaply exploit signals to influence 

potential investors’ decisions, they are incentivized to exaggerate the 

information; hence, investor protection would not be ensured. 382  This 

phenomenon reflects that this market is still at an early stage and immature, 

and practical dangers have not been identified yet.383 Therefore, investors 

(especially non-sophisticated investors) are considered to lack precaution 

and have a fear of monetary losses because of the dishonest investment 

projects if the cheating is expected.384 In fact, the threat described in this 

Section stems from the potential information asymmetry before the 

transactions. It is noteworthy that blockchain technology and its applications 

have been promoted in the way that the transparency and the eliminated 

information asymmetry are stressed. 385  Notwithstanding, it seems that 

information asymmetry or deficits still exists and issues regarding investor 

 
379  FINANCIAL CONDUCT AUTHORITY, supra note 293, at 12. In particular, ICOs are 

recognized as the fundraising method prone of fraudulent activities. See, e.g., id. at 
10, 12; OECD, supra note 368, at 34. 

380 FINANCIAL CONDUCT AUTHORITY, supra note 293, at 13. 
381 Ante & Fiedler, supra note 377, at 13. 
382 Id. at 12-13. 
383 Id. at 13. 
384 See id. at 11. 
385 See supra Section 3.2.1.3. 
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protection would be worth studying by future researchers when this market 

becomes mature. 

 

3.2.3 Fragmentation 

 

The third driver of complexity in financial markets is fragmentation.386 

Fragmentation characterizes the operation based on blockchain technology 

along with decentralization, transparency, instantaneity and automation. 

With respect to fragmentation, blockchain technology increases 

fragmentation as, for instance, assets could be fragmented by being 

tokenized and more platforms have been emerging in markets.387 

 

In fact, according to commentators, the fragmentation in the financial 

markets often creates higher information and coordination costs for the 

participants and also dilutes the participants’ incentives to coordinate and 

acquire information, thereby contributing to the complexity. 388  Most 

importantly, in the wake of the financial crisis, these informational burdens 

may result in greater market malfunctions because they form the complexity 

that pre-crisis financial regulations did not focus upon.389  

 

3.2.4 Regulation 

 

3.2.4.1 Regulatory Complexity Results in Higher Information Costs 

 

 
386 Awrey, supra note 219, at 255; Judge, supra note 118, at 690. 
387 See, e.g., Alexey Koloskov, Sloving Crypto’s Long-Standing Fragmentation Problem, 

FORBES (Dec. 12, 2020), 
https://www.forbes.com/sites/forbesfinancecouncil/2020/12/10/solving-cryptos-
long-standing-fragmentation-problem/?sh=2bd882a545df; RealtyReturns.io, How 
Tokenization is Transforming Real Estate on the Blockchain, MEDIUM (Oct. 16, 2018), 
https://medium.com/@realtyreturnsio/how-tokenization-is-transforming-real-estate-
on-the-blockchain-7b6dc165f98b. 

388 Awrey, supra note 219, at 255. 
389 See Judge, supra note 118, at 711. 
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The fourth driver of complexity in financial markets is the regulation 

that might be applicable. 390  As discussed before, the modern financial 

markets are characterized by different transformations which manifest 

themselves in the emergence of new types of institutions and instruments.391 

However, as technology is faster than the law, the complexities generated by 

unclear, burdensome or improperly designed regulation may result in higher 

information costs for both the potential the regulated and the regulators; 

consequently, innovation might be impeded by regulation. 392  The 

regulatory complexity is not only related to the volume of regulation but also 

the legal uncertainty in the innovative financial markets because this legal 

uncertainty could raise the speed of informational change. 393  In the 

following pages, the regulatory complexities are described by identifying the 

higher information costs that the potential regulated face when seeking to 

understand or comply with them. 394  Two situations of the regulatory 

complexity described in the following are (1) the legal status, the 

corresponding obligations and the possible exemptions are not settled, and 

(2) conflicts between existing legal requirements and the technology are 

presented. 

 

3.2.4.2 Uncertain Legal Status, Obligations and the Exemptions 

 

 
390 Awrey, supra note 219, at 255; Baxter, supra note 138, at 863. 
391 See supra Section 3.1.1. 
392 See e.g., Mark Fenwick, Wulf A. Kaal & Erik P. M. Vermeulen, Regulation Tomorrow: 

What Happens When Technology Is Faster than the Law?, 6 AM. U. BUS. L. REV. 561, 
573 (2017); Patricia H. Lee, Crowdfunding Capital in the Age of Blockchain Based 
Tokens, 92 ST. JOHN’S L. REV. 31, 37(forthcoming 2019) (manuscript at 56), 
https://ssrn.com/abstract=3299093. 

393 See Awrey, supra note 219, at 246. In fact, the regulatory complexity is considered to 
influence the availability or intelligibility of the information itself. Id. Nevertheless, 
this Chapter extends the regulatory complexity to include the phenomenon especially 
existing in innovative markets, which is the legal uncertainty appearing when 
technology is faster than the law.  

394  See id., at 256. The higher information costs faced by regulators appear when 
regulators try to coordinate their activities. Id. Nevertheless, I focus on the 
complexities faced by the regulatees such as capital demanders and platforms. 
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For instance, the innovative capital market such as STOs exemplifies 

the market where this legal uncertainty appears because the idea of the 

blockchain-based fundraising method is comparatively new.  For example, 

as Chapter 4 will study, the legal status of the blockchain-based instruments 

used to raise funds is being discussed in the US.395 Moreover, with respect 

to the possible exemptions, the Reg CF (Regulation Crowdfunding, “Reg 

CF”) could possibly be a vehicle for raising capital through blockchain-based 

tokens, and capital demanders would thus benefit from the exemptions set in 

the Reg CF such as lighter disclosure requirements.396  Nevertheless, legal 

issues, which include, but are not limited to, the status of blockchain-based 

instruments or safe harbor options to avoid obligations if they constitute 

securities, have not been settled.397 Whether a transaction involves the offer 

and sale of securities and whether or how securities regulation applies, still 

depends on the facts and circumstances of each case.398 The DAO report 

provided an initial framework by which the legal status of tokens can be 

judged, but further additional issues still remain.399 Similarly, on the other 

side of the Atlantic Ocean, the uncertainty with respect to securities tokens 

seems to be more significant at the time of writing.400 Whether a token 

constitutes a security under the EU law similarly depends on the structure of 

the token.401  

 

Similarly, new institutions in the innovative markets such as 

platforms also face legal uncertainties and the associated information 

costs.402 On the one hand, to the extent that one of their incentives is to 

 
395 See infra Chapter 4. 
396  See Mendelson, supra note 289, at 83. Regarding the element of Reg CF, see 

Regulation Crowdfunding 17 C.F.R. § 227.100 et seq. (2017). 
397 See Mendelson, supra note 289, at 93. 
398 U.S. SECURITIES AND EXCHANGE COMMISSION, supra note 129, at 17. 
399 See Mendelson, supra note 289, at 93. 
400 Philipp Hacker & Chris Thomale, Crypto-Securities Regulation: ICOs, Token Sales 

and Cryptocurrencies under EU Financial Law 40 (Nov. 22, 2017), 
https://ssrn.com/abstract=3075820. 

401 Id. 
402 See supra Section 3.1.2.2. 
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maximize the profits,403 the uncertain necessity to register as, for instance, 

broker-dealers and the uncertain compliance costs might hinder them in their 

efforts to engage in this business. On the other hand, in the digital finance 

era, it is possible that participants may be exempted from certain obligations 

in order to promote innovation. For instance, in the U.S., an online portal 

engaged in equity crowdfunding could be exempted from the broker-dealer 

registration requirement under Rule 506 in private placements. 404  As 

blockchain-based transactions and the involved participants are 

comparatively new ideas, it is not settled yet that whether this exemption is 

applicable to the platforms offering security tokens or whether there will be 

new exemptions set for them in the future.405  Hence, similar to capital 

demanders, platforms also face the legal uncertainty that causes higher costs 

when seeking to comply with potential regulations. 

 

3.2.4.3 Conflicts between Law and Technology: Data Protection Concerns 

as the Example 

 

In addition to the legal uncertainty that gives rise to the regulatory 

complexity, threats to digital privacy epitomize the regulatory complexity in 

the blockchain-based markets. Studies about privacy issues are one of the 

streams of the literature regarding blockchain technology and its 

applications.406 Similar to cybersecurity, while blockchain technology could 

be employed to ensure privacy,407 it is not completely immune to privacy 

 
403 See Ajay K. Agrawal, Christian Catalini & Avi Goldfarb, Some Simple Economics of 

Crowdfunding, 14 INNOVATION POL’Y & ECON. 63, 74 (2014). 
404 Section 201(c) of the JOBS Act (Jumpstart Our Business Startups Act, the “JOBS 

Act”) adds a paragraph to Section 4 of the Securities Act. 15 U.S.C. § 77d(c). Samuel 
Hagreen, The JOBS Act: Exempting Internet Portals from the Definition of Broker-
Dealer, 90 DENVER U. L. REV. ONLINE 73, 78 (2013). 

405 Nevertheless, a commentator stated that the JOBS Act seems to fit security tokens 
issuers’ needs. Iliya Zaki, Security Token Offerings (STOs) – All You Need to Know, 
MOONWHALE (Mar. 4, 2019), https://moonwhale.io/security-token-offerings-stos/. 

406 See Christian Catalini & Joshua S. Gans, Some Simple Economics of Blockchain 4 
(NBER Working Paper No. 22952, 2016), https://www.nber.org/papers/w22952.pdf. 

407 Guy Zyskind, Oz Nathan & Alex ‘Sandy’ Pentland, Decentralizing Privacy: Using 
Blockchain to Protect Personal Data 1, https://enigma.co/ZNP15.pdf. 



 85 

concerns. In particular, this complexity appears when the conflicts between 

the existing legal requirements regarding privacy and the nature of 

blockchain technology are presented. 

 

Implicit in these conflicts is the understanding of how the way that 

information plays a role in the blockchain-based markets is different from 

that in the world without blockchain technology.408 As analyzed in Section 

3.2.1, the specialties of blockchain technology, which include 

decentralization, transparency, instantaneity and automation, enable the 

blockchain system to become a truth discovery system, which goes beyond 

the scope of either price discovery or obviating price discovery. In addition 

to these specialties, immutability also features blockchain technology as a 

mechanism inherently preventing the obliteration of the data which is 

stored. 409  The above features render some blockchain technology 

applications incompatible with some legal requirements that regulators 

fashion them by supposing that there is a data controller in a centralized 

system and that data could be erased or changed.410 One of the examples of 

those legal requirements is the “right to be forgotten” that individuals have 

the right to request organizations to erase their personal data.411 

 

Conceptually speaking, as new technologies such as blockchain 

 
408 According to Stiglitz (2002), information economics has a great impact on how we 

think about economic policy. Joseph E. Stiglitz, Information and the Change in the 
Paradigm in Economics, 92 AM. ECON. REV. 460, 460 (2002). 

409 Dirk A. Zetzsche, Ross P. Buckley & Douglas W. Arner, The Distributed Liability of 
Distributed Ledgers: Legal Risks of Blockchain, 2018 U. ILL. L. REV. 1361, 1376 
(2018). However, in some cases, transactions are not completely immutable. Yaga et 
al., supra note 364, at 34. 

410  Carlo R.W. De Meijer, Blockchain versus GDPR and Who Should Adjust Most, 
FINEXTRA (Oct. 9, 2018), https://www.finextra.com/blogposting/16102/blockchain-
versus-gdpr-and-who-should-adjust-most. 

411 Id.; Zetzsche et al., supra note 409. The “right to be forgotten” is granted in the EU. 
Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 
2016 on the protection of natural persons with regard to the processing of personal 
data and on the free movement of such data, and repealing Directive 95/46/EC 
(General Data Protection Regulation), art. 17. 
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technology manifest themselves as new methods of processing data to form, 

for instance, a truth discovery engine, the modern finance employing these 

technologies is considered as data-driven finance characterized by these 

transformations.412 In fact, data is shaping not only modern finance but also 

the contemporary regulations which are held by, among others, stricter rules 

about data processing. 413  In this data-driven finance, however, the 

emergence of blockchain technology gives rise to complex issues in relation 

to the compatibility of existing regulations because of its way of processing 

data. In order to be more compliant with data protection rules, market 

participants’ efforts to mitigate the conflicts between technology and 

regulation are inevitable and could result in higher costs. 

 

3.3 Summary 

 

This Section studied the question of whether blockchain technology 

would bring changes in complexity by examining the four drivers of 

complexity, which include technology, opacity, fragmentation and 

regulation.  

 

Firstly, with respect to technology, blockchain technology could help 

establish a mechanism which is decentralized, internally transparent, instant 

and automatic. It thus seems that blockchain technology solves some 

complexities existing in traditional financial markets. Accordingly, in terms 

of the technology itself, blockchain technology would possibly not bring 

more but less complexity.  

 

Secondly, with respect to opacity, blockchain might cause more 

 
412 Dirk A. Zetzsche, Douglas W. Arner, Ross P. Buckley & Rolf H. Weber, The Future 

of Data-Driven Finance and RegTech: Lessons from EU Big Bang II 4-5, 7-8 (Eur. 
Bank. Inst. Working Paper Series 2019/35; UNSW L. Research Paper No. 19-22; U. 
Lux. L. Working Paper No. 005-2019; U. H.K. Faculty L. Research Paper No. 
2019/004), https://ssrn.com/abstract=3359399. 

413 Id. at 14-15. 
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complexities due to the potential fraud, cheating, cyber-attacks and other 

types of financial crimes that are conducted by exploiting the anonymity of 

blockchain-based transactions. As blockchain technology is relatively young, 

the information assessing those concerns may not be obtained by consumers 

or investors. Information deficits thus exist.  

 

Thirdly, with respect to fragmentation, blockchain technology enables 

fragmentation of the assets, helping to create fragmented instruments and 

resulting in more complexities. However, the aforementioned advantages of 

blockchain technology such as transparency, instantaneity and automation 

may ease the problems brought by fragmentation.  

 

Lastly, with respect to regulation, the use of technology would 

generally result in more different types of instruments or players in markets. 

Due to the uncertain legal status and applicable regulations regarding these 

new instruments and players, blockchain technology would bring more 

complexity. Will the above changes in complexity influence the applicability 

of traditional financial regulation? What is the root cause of this result? The 

next Section will answer these questions. 

 

4. Is Traditional Financial Regulation Suitable in the Era of FinTech? 
 

This Section discusses whether traditional financial regulations such as 

banking regulation and securities regulation is suitable when regulating 

blockchain technology. Section 4.1 examines this issue from the perspective 

of complexity by examining how the changes in complexity brought by 

blockchain technology will affect the applicability of traditional financial 

regulation. Section 4.2 analyzes the root cause which leads to the situation 

that traditional financial regulation might be imperfect. That is, technology 

is faster than regulation in the era of FinTech. Section 4.3 summarizes. 

 



 88 

4.1 Changes in Complexity Affect the Applicability of Traditional 

Financial Regulation 

 

4.1.1 Technology 

 

Firstly, with respect to the driver “technology”, blockchain technology 

does not seem to bring more complexities but renders the financial regulation 

focusing on the central party or traditional financial intermediaries 

unsuitable. That is, its decentralization enables transactions to be conducted 

in the system without a central party, which is different from the centralized 

system where traditional financial regulations operate. For example, the 

mediums involved in transactions in fact mirror the emergence of platform-

based business models reducing transaction costs. In such, traditional 

financial intermediaries may not be involved. Thus, the financial regulation 

that centers on the obligations of traditional financial intermediaries may be 

bypassed. For example, commentators pointed out that such a situation may 

happen in the context of AML (anti-money laundering, ‘‘AML’’) regulation 

as it has imposed requirements on traditional financial intermediaries such 

as banks. 414  On the other hand, the transparency, instantaneity and 

automation of blockchain technology further establish an environment in 

which information asymmetry and opportunism concerns may be eased.415 

Due to the above features of blockchain technology itself, asserting that 

traditional financial regulation is insufficient is not appropriate. Rather, 

traditional financial regulation may not be suitable or even not necessary.416 

 

4.1.2 Opacity 

 

Secondly, with respect to the driver “opacity”, blockchain technology 

 
414 CRISTINA CUERVO, ANASTAIIA MOROZOVA & NOBUYASU SUGIMOTO, INTERNATIONAL 

MONETARY FUND, REGULATION OF CRYPTO ASSETS 5-6 (2019). 
415 Davidson et al., supra note 314, at 10. 
416 See Recent Guidance, supra note 349, at 2418-19. 
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gives rise to the opacity in the markets because of the non-availability of 

information, and this opacity might generate more complexities that were not 

dealt with. For example, the opacity is caused when the evolving attack 

vectors and the likelihood of fraud, cheating and financial crimes are not 

fully known by the blockchain technology users within the system.417 The 

possibility of cyber-attacks weakens the willingness of market players to take 

part in blockchain-related transactions, thereby impedes the goals of 

financial markets such as capital formation.418 Moreover, the cybersecurity 

concerns contribute to the fluctuation of the price of blockchain-based 

instruments.419 The immaturity of these new instruments manifests itself as 

this price volatility and information sensitivity.420 Another example of the 

opacity caused by blockchain technology is the possibility that market 

participants may face fraud, cheating or financial crimes because the 

counterparties could cheaply exploit signals. 421  The above threats raise 

consumer protection concerns.  

 

Therefore, blockchain technology results in the opacity of the markets 

that brings complexities. Indeed, opacity has existed in traditional markets. 

As discussed before, the complexities in the traditional money market appear 

on both the transactional and institutional levels.422 These complexities are 

recognized as the sources of unclear information regarding the risks in this 

market.423 Thus, they also contribute to opacity.424 In the traditional capital 

market, the complexly structured financial instruments and the 

corresponding transactions exemplify this sort of complexities in this 

 
417 ENGLISH ET AL., supra note 362, at 14. 
418 E.g., U.S. SECURITIES AND EXCHANGE COMMISSION, supra note 129, at 9; Tual, supra 

note 367. 
419 See Nabilou & Prüm, supra note 150, at 57-60. 
420 See id. 
421 See generally Ante & Fiedler, supra note 377. 
422 See supra Section 2.2.2. 
423 See Awrey, supra note 219, at 254-55. 
424 See id. at 255. 
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market.425 These instrumental and transactional complexities thus create 

vagueness of information regarding the potential risks. 426  The 

corresponding regulation thus emphasizes preventing and mitigating the 

systemic harm to the traditional money market and disclosing important 

information that is possessed by traditional capital market participants. These 

two regimes may not be suitable for the blockchain-based markets because 

of two reasons.  

 

First, the blockchain-based financial markets are distinctive from either 

the traditional money market or capital market. 427  These new markets, 

however, also have some features that are in common with the traditional 

money market or the capital market. Due to these similarities and differences, 

the innovative blockchain-based capital market thus epitomizes a market 

where the traditional regulatory regimes may not be perfectly suitable.  

 

Second, while the opacity that the traditional financial regulation has 

dealt with is in relation to unknown but knowable information, the opacity 

existing in blockchain-based markets and contributing to complexity might 

differ. That is, this opacity seems to be more relevant to another vein in the 

literature, in that information is not known nor knowable by any participants 

in the system. According to commentators, the consensus mechanism 

established by blockchain technology solves bureaucracy rather than 

unknown unknowns as shown in the DAO attack incident.428 Unknown 

unknowns are said to be potentially significant in the blockchain-based 

 
425 See Schwarcz, supra note 118, at 220-21. 
426 See id. at 220-21, 223-24; Awrey, supra note 219, at 251-53, 255. 
427 See supra Section 2.4. 
428  Thomas John & Mantri Pam, Complex Adaptive Blockchain Governance 13-15 

(2018), https://www.matec-
conferences.org/Chapters/matecconf/pdf/2018/82/matecconf_icad2018_01010.pdf; 
Shermin Voshmgir, Blockchain’s Problem with Unknown Unknowns, MEDIUM (Mar. 
12, 2017), https://medium.com/blockchain-hub/blockchains-problem-with-
unknown-unknowns-6837e09ec495. 
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markets where assets are tokenized such as in STOs markets.429  In the 

STOs markets, therefore, it may be doubtful that the traditional securities 

regulation aiming to reveal knowable information is functionable. In addition, 

the potential threats are also associated with numerous types of liabilities in 

securities regulation if these threats and the associated damages happen.430 

The previously mentioned uncertainty, and the corresponding dangers and 

potential liabilities might discourage potential participants from engaging in 

blockchain-based markets. Consequently, it is doubtful whether innovation 

could be promoted or not. 431  Because of the above two reasons, the 

regulatory challenges impairing the applicability of traditional financial 

regulations are posed. 

 

4.1.3 Fragmentation 

 

Thirdly, with respect to the driver “fragmentation”, blockchain 

technology causes fragmentation but seems not to result in regulatory 

inapplicability because of the other technical nature of these fragmented 

instruments. That is, even though blockchain technology improves the 

 
429 See Volodymyr Babich & Gilles Hilary, Distributed Ledgers and Operations: What 

Operations Management Researchers Should Know about Blockchain Technology 7 
(2019), https://ssrn.com/abstract=3131250. 

430 For example, the types of civil liabilities may include the strict liability imposed on 
issuers for any material misrepresentation or omission in the registration statement 
and the near strict liability imposed on brokers for not complying with registration or 
prospectus requirements. COFFEE & SALE, supra note 239, at 836-37, 889-90, 896. 
The types of civil liabilities associated with the issuance of securities and the frauds 
may be related to the disclosure requirements imposed on issuers regarding expected 
risks. CF Disclosure Guidance: Topic No. 2, U.S. SECURITIES AND EXCHANGE 
COMMISSION (Oct. 13, 2011), 
https://www.sec.gov/divisions/corpfin/guidance/cfguidance-topic2.htm#_edn2. The 
safeguard adoption requirements imposed on broker-dealers are also relevant. 
Regulation S-P, U.S. SECURITIES AND EXCHANGE COMMISSION, 
https://www.sec.gov/spotlight/regulation-s-p.htm (last visited May 7, 2019). The anti-
fraud rules imposed on both issuers and brokers may apply as well. COFFEE & SALE, 
supra note 239, at 652-53, 919, 1132. 

431 Regarding the liability for unknown risks and relevant discussions, see generally 
Faure et al, supra note 139. One of the interesting parts of this paper that will be 
relevant to this chapter is the discussion about the interaction between unknown risks 
and innovation. See id., at 211-12. 
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fragmentation of instruments by fractionalizing the ownership of the 

underlying assets, 432  these instruments benefit from the transparency 

brought by blockchain technology. In comparison with the fragmented 

instruments in traditional markets that bring higher information costs 

because of the vagueness of information,433 it is likely that the outcome of 

this driver “fragmentation” in the context of blockchain technology would 

differ if the aforementioned opacity is not considered. Hence, the 

fragmentation of instruments itself may not incur regulatory challenges.434 

Nevertheless, it might be envisaged that as the fragmented instruments in, 

for instance, STOs, could be transacted across jurisdictions, more 

ambiguities in the securities regulations in different jurisdictions might be 

leaded.435 

 

4.1.4 Regulation 

 

Fourthly, with respect to the driver “regulation”, blockchain 

technology brings complexities because (1) the legal status, the 

corresponding obligations and the possible exemptions are not settled, and 

(2) conflicts between existing legal requirements and the technology are 

presented. Those phenomena arise due to, among other things, the imperfect 

applicability of traditional financial regulations. The uncertain regulatory 

responses to STOs in the context of securities regulation exemplify this 

situation. This phenomenon exists not only in the case of STOs but also when 

 
432  E.g., Curran, supra note 128; PHILIP PANG ET AL., REAL ESTATE TOKENIZATION 6 

(2020), https://assets.kpmg/content/dam/kpmg/cn/pdf/en/2020/04/real-estate-
tokenization.pdf. 

433 E.g., Awrey, supra note 219, at 252-53. Regarding how financial innovation generates 
fragmentation and how the financial regulation would be challenged, see generally 
Judge, supra note 118. 

434  Nonetheless, commentators argued that the regulatory challenge might be the 
possibility that liabilities may be fragmentated and distributed across the nodes in the 
blockchain-based system. Zetzsche et al., supra note 409, at 1406. 

435 See Xing Loong Lim, Security token offerings (STO)s: Re-centralizing the blockchain 
dream in Singapore, MONDAQ (Sep. 10, 2019), https://www.mondaq.com/fin-
tech/843982/security-token-offerings-stos-re-centralizing-the-blockchain-dream-in-
singapore. 
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it comes to various FinTech applications. Thus, more complexities in terms 

of regulation might be the result. Ultimately, the legal uncertainty and 

conflicts between technology and regulation existing in innovative markets 

may stifle creativity and innovation and increase the costs of conducting 

business due to the fact that a thorough legal and technical analysis before 

engaging in the business becomes necessary. 436  The root of the legal 

uncertainty, conflicts and increasing costs are the regulatory complexity 

existing especially when technology is faster than the regulation.  

 

4.2 The Root Cause – Technology Is Faster than Regulation 

 

4.2.1 Regulatory Objectives Are Not Be Fulfilled 

 

According to the previous analyses, traditional financial regulation 

might not be perfect when regulating blockchain technology because it is 

established based on the nature of traditional financial markets and focused 

on the other complexities that have existed before.  

 

As for complexities, they are the result of new technology and 

innovation. They also render regulators and regulations incapable of keeping 

pace with the changing financial markets.437 In other words, while modern 

markets are becoming more innovative and complex, there would possibly 

be a gap between technology and regulation because the governments fail to 

respond to it in a timely manner.438  

 
436 See Mendelson, supra note 289, at 93; Nejc Novak, A Call for Legal, Ethical and 

Sustainable Token Offerings, MEDIUM (Jun. 27, 2018), 
https://medium.com/@nejcnovaklaw/a-call-for-legal-ethical-and-sustainable-token-
offerings-4d7cd16c64ac. 

437 E.g., Andrew W. Lo, Regulatory Reform in the Wake of the Financial Crisis of 2007-
2008, 1 J. FIN. ECON. POL’Y 4, 7 (2009). 

438 See, e.g., Wulf A. Kaal, Dynamic Regulation for Innovation 5 (U. of St. Thomas 
(Minnesota) Legal Studies Research Paper No. 16-22, 2016), 
https://ssrn.com/abstract=2831040; Gary E. Marchant, The Growing Gap Between 
Emerging Technologies and the Law, in THE GROWING GAP BETWEEN EMERGING 
TECHNOLOGIES AND LEGAL-ETHICAL OVERSIGHT 19, 20-21 (Gary E. Marchant, 
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Most importantly, if technology moves faster than regulation, what 

are the consequences? Studies have shown that the consequences are two-

fold. Firstly, if regulation is reactive and falling behind, this situation is often 

regarded as leading to the situation that the regulatory objectives could not 

be fulfilled.439 Secondly, since technology and innovation are still evolving, 

the financial regulation that is static and slower would not be able to address 

the new regulatory issues and challenges posed by that evolution.440 

 

4.2.2 The Pacing Issue Matters 

 

FinTech such as blockchain technology would bring changes in 

complexity and market failures as analyzed above. Besides, traditional 

regulation tends to be incapable of keeping pace with FinTech. Thus, the 

issue of how to craft FinTech regulation should be addressed by considering 

not only the content but also the pacing.441 After all, both the content and 

the pacing of regulation are important.442 If traditional financial regulation 

does not fit FinTech, are the current FinTech regulations perfect? If not, do 

the imperfections manifest themselves as the difficulties of the regulatory 

pacing? Later chapters will tackle these issues. 

 

4.3 Summary 

 

This Section studied the changes in complexity brought by blockchain 

technology and whether they result in any influence on the applicability of 

 
Braden R. Allenby & Joseph R. Herkert eds., 2011). 

439 ARMOUR ET AL., supra note 144, at 563. 
440 Wulf A. Kaal, Dynamic Regulation of the Financial Services Industry, 48 WAKE 

FOREST L. REV. 791, 800 (2013). 
441 See Marcelo Corrales, Mark Fenwick & Nikolaus Forgó, Disruptive Technologies 

Shaping the Law of the Future, in NEW TECHNOLOGY, BIG DATA AND THE LAW 1, 3 
(Marcelo Corrales, Mark Fenwick & Nikolaus Forgó eds., 2017). 

442 See Jacob E. Gersen & Eric A. Posner, Timing Rules and Legal Institutions, 121 HARV. 
L. REV. 543, 544 (2007). 
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traditional financial regulation.  

 

Firstly, with respect to the driver technology, blockchain technology 

was not deemed to fit well the regulation that focuses on a central party. On 

the other hand, due to its transparency, it is doubtful that a regulatory 

approach aiming to reveal information would be necessary or suitable.  

 

Secondly, with respect to the driver opacity, blockchain technology 

was thought to give rise to some unknown and unknowable information.443 

Thus, it results in the situation that traditional financial regulation such as 

securities regulation aiming to reveal unknown but knowable information 

might be unsuitable.  

 

Thirdly, with respect to the driver fragmentation of the instruments, 

blockchain technology causes fragmentation but seems not to result in 

regulatory inapplicability because of the other technical specialties of these 

fragmented instruments. However, more ambiguities in the securities 

regulations in different jurisdictions might be leaded while these fragmented 

instruments could spread across jurisdictions. 444  Besides instrumental 

fragmentation, fragmentation in the markets due to the emergence of more 

platforms and their regulatory issues were not discussed in this Chapter and 

left for future research.445 

 

Lastly, with respect to the driver regulation, blockchain technology 

might result in the inapplicability of traditional financial regulation while the 

legal status, the corresponding obligations, and the possible exemptions are 

not settled. The unfit condition of STOs and the corresponding securities 

 
443 See, e.g., Voshmgir, supra note 428; Babich & Hilary, supra note 429, at 7. 
444 See Lim, supra note 435. 
445  For instance, my future research will study the regulatory issues such as anti-

competition tendency in the face of the emergence of FinTech companies as platforms 
in payment markets.  
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regulation exemplifies it. In fact, this Section briefly argued that the root 

reason for the above negative influence of complexity on regulation is the 

pacing issue between technology and regulation. Later chapters will further 

study this issue. 

 

5. Conclusion 
 

In the innovative financial markets where the introduction of 

technology brings not only benefits but also challenges, it is envisioned that 

regulatory challenges would arise. Blockchain technology, which has been 

employed to provide new types of financial products and/or services, has 

drawn practitioners’, scholars’ and regulators’ attention. The changes posed 

by blockchain technology could be overvalued by enthusiasts or undervalued 

by skeptics.446 This Chapter aimed to examine those changes on the basis of 

the elements which defined modern financial markets in order to identify the 

regulatory challenges.  

 

It was found that, firstly, as blockchain technology helps create new 

players and instruments, these blockchain-based financial markets are 

distinctive from either the traditional money market or the traditional capital 

market but share some of their characteristics. Secondly, blockchain 

technology results in the changes in complexity due to its technical features. 

In order to find a balance between enthusiasm and skepticism, the above 

distinctive features together with the changes in complexity were also 

thoroughly examined. Blockchain technology seems to solve the 

informational problem regarding its dissemination through establishing a 

decentralized and transparent truth-discovery mechanism to render 

traditional financial regulation unsuitable or even unnecessary. Similarly, 

 
446 See Christian Catalini, Blockchain Technology and Cryptocurrencies: Implications 

for the Digital Economy, Cybersecurity, and Government, 19 GEORGET. J. INT. AFF. 
36, 36 (2018). 
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blockchain technology also creates the vagueness due to potential threats 

such as financial crimes, thereby rendering the traditional financial 

regulation unsuitable. Notwithstanding the internal transparency, vagueness 

is also added by blockchain technology, because it is still in its early stage, 

and information could be exploited to deprive market participants of their 

understanding. It thus impairs traditional financial regulation particularly 

when it emphasizes disclosure. In a sense, in the modern finance that is 

interpreted by complexity,447 frictions are found between technology and 

regulation. Those frictions manifest themselves as legal uncertainties, which 

are at a more technical level, or the conflicts of their nature, which are at a 

fundamental level. If regulation is needed, the traditional financial regulation 

seems to be incomplete as it is not capable of catching the changes of 

complexity posed by blockchain technology.  

 

Thirdly, the root cause of the above phenomena seems to be the fact 

that technology is faster than regulation. The difficulties of the pacing are 

envisaged especially in the era of FinTech in which technology and 

innovation are rapidly evolving. In fact, there are already some FinTech 

regulations aiming to solve, for instance, the vagueness resulting in financial 

crimes such as money laundering. However, are these FinTech regulations 

capable of capturing the evolution of FinTech? Does the pacing issue still 

remain? How to craft FinTech regulation in the face of the pacing issue? 

Later chapters will analyze these issues. 

 
 

 

 

 

 

 
 

447 Awrey, supra note 219, at 293. 
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