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ABSTRACT

Financial technology (fintech) is a rapidly evolving industry. As in any high-growth industry, a significant challenge is the
acquisition of top talent, especially university graduates. However, most experts in this field have not been formally trained in an
academic environment. Degrees in Fintech did not exist until recently. In this study, we developed a fintech domain knowledge
framework for digital payments to facilitate the creation of higher education programs that address the gap in the fintech talent
pool. We posited that the proposed domain knowledge provides opportunities for higher education to initiate degree programs. In
this study, we review the fintech space and focus the proposed framework on the largest fintech cluster—digital payments.

Keywords: Fintech, Fintech talent, Digital payments, Knowledge framework

1. INTRODUCTION

The global financial technology (fintech) market is expected to
grow sixfold, from $110 billion in 2020 to $698 billion in 2030,
a compounded annual growth of 20% (Allied Market Research,
2021). This study developed a domain knowledge framework
for this space. Emerging on the Internet and Web, fintech has
driven a fundamental change in the financial sector of our
economy (Gobble, 2018), especially since the launch of PayPal
in 1998. Its massive connectivity, almost universal mobile
accessibility,  exponentially  increasing  computational
capabilities that confirm Moore’s law, and the progress in
artificial intelligence since its turn toward deep learning have
reinforced and underwritten the “Fintech Revolution” (Zwass,
2018). The adoption of fintech services has moved steadily
upward, from 16% in 2015, when the first Fintech Adoption
Index was published, to 33% in 2017, and to 64% in 2019. The
awareness of fintech, even among nonadopters, has become
extremely high. For example, 96% of consumers worldwide

know of at least one alternative fintech service that is available
to help them transfer money and make payments (E&Y, 2019).

Overall market investment and innovation in fintech
continues to increase, amounting to over $150.4 billion of new
investment since 2018. It is worth noting that fintech and
traditional financing are not mutually exclusive, and therefore,
the former should not be considered a replacement for the latter
(Anifa et al., 2022). However, fintech has been used to resolve
several complex issues that could be considered barriers to the
accessibility of financial products. The synergy of fintech
power and traditional finance methods has improved cash flow
and positive growth, especially during COVID-19 (Rabbani et
al., 2021; Zhang et al., 2022). Corporate organizations have
doubled their innovative digital banking trends, including “no-
touch” or “contactless” payments and other fintech-related
services (KPMG, 2020). In Georgia, the fintech space now
includes 170 companies, and the top 15 public companies have
reported $114 billion in revenue. Georgia’s fintech employment
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has been reported to account for 53% of new opportunities
between 2013 and 2020 (TAGonline, 2020).

As shown in Figure 1, fintech segments can be categorized
into six clusters (Art & Senn 2017; Chishti et al., 2020; KPMG,
2020; WEF, 2015):

¢ Paytech or digital payments

e Insurtech or insurance

e Regtech, including banking and lending regulations

e Wealthtech or investing

¢ Distributed ledger
(blockchain)/cryptocurrency

o Cybersecurity

technology
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Figure 1. The Fintech Landscape (Das, 2019)

Paytech and digital payments represent the largest share of
all these clusters combined. Some experts have argued that its
share is as high as 60% of the overall fintech space. Because of
their predominance, the subsequent sections focus on digital
payments.

Since the dotcom boom in the 1990s, there has been a
constant stream of innovation and growth in the digital payment
cluster. The noncash (i.e., digital) payments fintech cluster in
the US has increased significantly from 5.1% (2012-2015) to
6.7% (2015-2018), a $30.6 billion increase (Figure 2). In terms
of value, growth was pegged at 3.8%, increasing during the
same period (Figure 3).

80 I iliions Non-prepaid debit cards
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ACH cleml llansiers
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Figure 2. Trends in Noncash Payments by Number
From 2000-2018 (Federal Reserve, 2019)
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Figure 3. Trends in Noncash Payments by Value From
2000-2018 (Federal Reserve, 2019)

In both indicators, the growth rate further increased during
the onset of the global COVID-19 pandemic in 2020 as
consumers traded safety for convenience during quarantines
and lockdowns, which accelerated digital commerce. Access to
goods and services through contactless payments was no longer
optional in many cases, as order-ahead and curbside pickup
replaced dining-out and window shopping, also increasing the
adoption of digital payments and Paytech (KPMG, 2020).
Additionally, the post-COVID adoption of digital payments has
not been restricted to the tech-savvy generation, but has
increased across all age groups (Capgemini, 2020) (Figure 4).

1% 1%
53% 51%
4%
24%
16% 18%
14% 10%

24-39 years 40-55 years

overall 18-23 years 56 years or older

M Increase in physical channels usage M increase in digital channels usage

Figure 4. Adoption of Digital Payments Across Age
Groups

The exponential growth of consumer digital payments is
indicated in an analysis of Visa’s transaction volume, in which
“Visa estimates” of “around $17.5 trillion of consumer cash
transactions conversion opportunity globally” were found in
2021 for the largest player in digital consumer payments
(Capgemini, 2020). Such growth in usage has been combined
with that in the number of new firms and new business models
in the last decade. While the earliest traces of digital payments
can be traced to Western Union’s 1871 money transfer between
branches, the democratization of payment technologies into
consumer wearables, as well as emerging technological and
regulatory standards around payments, has yielded consumer-
to-business, business-to-business, and consumer-to-consumer
channels of operations. This has led to an increasing number of
fresh players in this market, including the growth of niche
payment technology companies in healthcare and cross-border
payments (KPMG, 2020). The digital payment ecosystem
encompasses the domains of both consumer payments and
money movement. Consumer payments encompass all B2B,
C2B, and blockchain-supported commerce. Money movement
includes wholesale payments, Bank-2-Bank movement of
funds, Central Bank money movement, SWIFT rails, and the
Federal Reserve’s efforts in real-time payments.

While the above market analysis points to vast
opportunities for graduates, the current taxonomy and
classification system used by the Bureau of Labor Statistics
does not adequately capture this demand. These jobs are
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classified in one of two areas: 1) jobs that involve technical
components are classified under Science, Technology,
Engineering, and Mathematics (STEM) classifications, such as
information systems and information technology (SIC code 11-
3000); 2) if they are titled to indicate the execution of a payment
service, they are classified as financial services (SIC code 13-
2000) (BLS, 2018). Thus, no accurate numbers can be
determined.

Despite this limitation, an analysis of both Standard
Industrial Classification (SIC) codes showed tremendous
growth in both areas (BLS, 2018). This, coupled with explosive
growth in the industry, shows tremendous potential for
graduates in the fintech space. We contend that since digital
payments represent the largest share of fintech, this sector
represents the largest growth potential.

2. THE DIGITAL PAYMENTS/PAYTECH EDUCATION
SPACE

In 2021, there were two dominant outlets for digital payments
and paytech education: industry/trade associations and
corporate environments, both of which provided valuable
information to new professionals entering the paytech space.
However, this structure was far from inclusive because current
opportunities for paytech education existed only for those
already employed in the industry and those who had access to
corporate internships and training.

2.1 Trade Associations

Trade associations, industry trade groups, and industry bodies
are organizations founded and funded by businesses operating
in a specific industry. Consequently, their primary interest is
in servicing a narrow sector that includes their own members.

The dominant trade association in this area is the Electronic
Transactions Association (ETA), which initiated the Certified
Payments Professionals program in 2011 (http://electran.org).
The stated purpose of the program was to “raise the level of
professionalism” among independent sales organizations and
other salespeople in the payments industry (Green Sheet, 2014).
However, recently, the focus of the program has broadened to
include not only sales but also the following: pricing and
interchange; business processes, operations, and workflow;
products and solutions; risk; and regulatory, compliance, and
security matters. Other trade associations related to the
payments space, such as the Merchant Risk Council (MRC)
(https://www.merchantriskcouncil.org/) seek to educate their
members by offering ongoing webinars, white papers, and
conferences. The MRC, which focuses on trust and fraud, also
has a mentorship program.

However, as mentioned, these trade associations are
primarily focused on their members and are designed for
continuing education. For example, to be eligible for the
Electronic Transactions Association Certified Payments
Professional (ETA CPP) program, candidates must possess
either one year of industry-related experience and a high school
diploma, associate, or bachelor’s degree, or have three years of
industry-related work experience. Continuing education and
evaluation every three years are required to maintain the
Certified Payments Professional credential in good standing.
Regarding MRC, because only members know the
organization’s content, it is aimed at professionals who are
already working in the field.

2.2 Corporate Education

The second venue for educating new payment professionals
comes from the employers themselves. Recruiting college and
graduate students for internships, young payment companies
rely on that model to provide apprenticeship-like experiences.
The following are three salient examples.

The first example is Stripe, a payment processing
technology company. Its market value was over $95 billion
dollars in 2022. As part of the onboarding process, Stripe aims
to impart knowledge about infrastructure through work
experience and engagement with colleagues
(https://stripe.com/jobs/university). The second example is
Visa University, where the focus is on corporate education at
the network level. Its certification program focuses on dispute
resolution (https://www.visauniversity.com/en/certificate-
programs/visa-dispute-resolution-certification). ~ The  third
example is the MasterCard Foundation’s scholars’ program,
which is aligned with the network’s strategic vision of
expanding financial inclusion to the African continent. The
program allows MasterCard to recruit students from leading
higher education institutions in the US to “educate young
people who are committed to the betterment of their
communities” and “document and share best practices to
identify, educate, and mentor students, and transition them into
the workforce”
(https://mcfscholarsprogram.berkeley.edu/partner-
universities).

However, multiple challenges are involved in relying solely
on trade associations or corporate programs. First, tying
education to employers excludes much of the potential
workforce because acceptance in such programs can be as
competitive as acceptance into an elite university. Students may
know about only a handful of companies in the fintech field,
and they need to target them to gain access to internships and
education. Second, each corporation educates its workforce in
alignment with its corporate vision, which could limit students’
access to information and opportunities. For example, Stripe,
which operates using modern Application Programming
Interface (API) technology, likely does not inform its engineers
about legacy systems, which could make them less employable
elsewhere. Third, some content produced by corporate training
programs is skewed toward sales language and native
advertising rather than empirical education. The reason is that
these education programs are designed to promote the products
of the respective company. Fourth, and most importantly, these
programs focus on skill-based knowledge, leaving out cognitive
(know-how/know  what), affective and meta-cognitive
knowledge (Anderson, 1982; Gupta, 2007). However, research
evidence has shown that cognitive knowledge has a more
significant impact on outcomes than skill-based knowledge
(Sein et al., 1999).

Thus, overall, the existing education landscape lacks a
broad-based, unbiased approach aimed at students before they
enter the workforce. Based on this approach, students can be
attractive to employers across the paytech industry. The only
way to foster inclusion and diversity and attract top talent to the
industry is through the promotion of paytech education at the
university level. This requires a clear definition of the domain
knowledge as part of this sector, which we will discuss in the
next section.
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3. DIGITAL PAYMENT DOMAIN KNOWLEDGE

The domain knowledge of paytech/digital payments needs
further knowledge in this area. However, existing frameworks
cannot be directly applied to this area. Industry frameworks, at
best, represent areas in the fintech sector, or they focus only on
innovations in this emerging area. Neither can be directly
applied to the educational domain of digital payments. Thus,
based on the Paytech/digital payment sector discussed above,
the key question is the following: What is the domain
knowledge of digital payment education?

To identify this domain, the authors of this study used an
iterative three-pronged approach (see Figure 5). First, we
reviewed relevant published academic and non-academic
literature. Second, we conducted interviews with qualified
individuals in the paytech industry. Third, we performed an
analysis of current job postings. This approach had the
advantage of methodological pluralism (Venkatesh et al.,
2013), which helped us accurately identify the paytech/digital
payments educational domain. This approach is summarized in
the following section.

Existing ‘ Interview of . :
Literature | Qualififed nalaysis o
(academic and | individuals - Job posts -
non acadernic) | | summarized in SUVE:‘F’IG:I?E?d U
L\sla_(l in Appendix B igure
Appendix A =
e T ~ SN N T
. v
Knolwedge
Domain
Framework -
Sumarized in
Figure 8
Y ot
Competency

Domains and
learning objectives -
Listed in Appendix C

Figure 5. Research Process and Outcomes

We reviewed several published materials as well as the
most recent literature on 1S2020 and the CS2020 curricula for
majors in information systems and computer science,
respectively (Impagliazzo & Peers, 2018). The list of published
materials reviewed is provided in Appendix A.

The findings of our literature review suggested that the
domain of knowledge for digital payments comprises two major
schools: computing schools and business schools. In computing
schools, IS programs co-exist with other technical programs in
other areas, such as computer science, information technology,
software engineering, cybersecurity, and data science. This
context provides excellent opportunities for sharing technical
courses. In business schools, information systems programs co-
exist with many business disciplines, such as accounting,
finance, economics, marketing, management, organizational
behavior, and supply chain management. This educational
context provides excellent opportunities for sharing courses on
the design, delivery, and use of technology in organizations.
Hence, the profiles of these programs are often slightly use-
domain oriented, and programs are referred to as “Business

Information Systems,” “Management Information Systems,” or
“Computer Information Systems” (Leidig & Salmela, 2021).

The second and equally vital component that emerged from
our literature review was the need for transdisciplinary
knowledge instead of interdisciplinary  knowledge.
Interdisciplinary courses rely on acquiring knowledge from
multiple disciplines. Although this includes transdisciplinary
courses, discipline boundaries, distinctions between pure and
applied, and differences between institutions (e.g., between
university and industry) are less relevant for transdisciplinary
courses (Gibbons et al., 1994), which are focused on solution
development. For example, the employee draws on a small
piece of knowledge from each of the domains (e.g., business
finance, how a transaction works, network transactions,
software code, regulations, company needs, or customer needs)
and creates new knowledge (e.g., new solutions) or solves the
problem using existing knowledge (Crow & Dabars, 2021).

Third, each published work focused on a narrow and
separate component of the digital payment sector. Thus,
although the authors provided us with knowledge in this
domain, the published works did not provide an overview of the
domain knowledge. Thus, the need for empirical data collection
emerged.

4. EMPIRICAL RESEARCH METHODS

As mentioned earlier, we used two empirical methods to answer
the question regarding the domain of Fintech knowledge base:
1) interviews with industry experts; and 2) an analysis of
existing job postings.

4.1 Method 1: Interviews With Industry Experts

We scheduled interview sessions with senior leaders (C-suite
level, Human Resources (HR), and senior management) of
companies who had experienced knowledge demand
challenges. These interviews were based on prepared strategic
questions and were facilitated by a faculty member who was a
high-ranking member of the state university system and
involved in fintech curriculum development. The data were
collected across three industry groups, primarily in Georgia, to
ensure that we captured the entire industry, including the
following: multinational payment transaction companies with
over 1,000 employees and multi-billion market caps; large
fintech/payment companies with hundreds of employees and
100 million to 5 billion market caps; and small fintech
companies/startups with under 100 employees. The data were
collected in the spring of 2022.

The data gathered from these interviews were transcribed
and collated by the interviewers. Appendix B presents a
summary of the transcripts by outlining key themes that
emerged. These intersecting themes emerged as key areas that
comprised the domain knowledge in the digital payments area
(see Figure 6). The four digital payment areas that emerged
from this analysis were: technology and innovation; history and
foundations of digital payments; risk, compliance, and
regulations. We used these areas as starting points to develop a
domain knowledge framework.

4.2 Method 2: Industry Job Analysis

One faculty member who was competent in web scraping and
data analysis performed an industry job analysis during the
summer of 2022. To gather data for the analysis, the query
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“Digital Payment Jobs” was used to retrieve paytech-related job
ads from Google.com, restricting the search to US-based jobs.
Google automatically categorized the search results into distinct
categories. We collected 131 job ads using “Digital Payment
Jobs” and “Computer & IT” as the category in Google Search.
We also collected job advertisements from LinkedIn. However,
because of the substantial duplication of advertisements, we
used the Google list because of its ability to sort duplications.
For each of the job ads, we copied the text-on-the-job
description as our major target for analysis. We used a noun
phrase extraction algorithm called TextBlob Noun Phrase
Extraction (Loria, 2020) to extract noun phases from all job
descriptions. We then counted the frequencies of these phrases.

Information

Systems/Tech Business Digital

Domain Payments
Competencies Competencies

nology
Competencies

Figure 6. Transdisciplinary Nature of Digital Payment
Competencies

4.3 Outcomes

Interestingly, when the following frequent phases were
combined, a competency that could be called “digital product
development” emerged. We aggregated similar phrases, such as
“agile team,” “agile environment,” “agile products,” and
“agile,” that shared a single keyword. The number beside each
phrase or word indicated the percentage of job ads that
contained that phrase or word.

As shown in Figure 7, the phrases covered separate phases
and aspects of “digital product development,” including
business-oriented phases and aspects (e.g., competitive
analysis, business requirements, and risk management) and IT-
oriented phases and aspects (e.g., software/application
development, technology solutions, agile, architecture, and
infrastructure).

LIS

Digital Product Development

Information Technology Business Administration

Hardware/Software Concapts
T infrastructures.
Agile Software Development
Enten vare

Marketing
Business Models/Process
- Financial Management
Broject Management
Customer Relationship
Risk Management
Business Analysis

oy v
Mabie Applications
Cloud Technology

Figure 7. Process and Outcomes of Digital Payment Job
Analysis

5. THE DOMAIN KNOWLEDGE FRAMEWORK

The main objective of this study was to discuss the domain
knowledge needed by a graduate with digital payment
expertise. This domain knowledge framework was necessary
not only to represent the data and outcomes derived from the
market-based methods outlined earlier, but also to adhere to
principles of flexibility and commonality of language as well
adaptability to tertiary education. We adopted the key ideas in
the joint ACM/AIS 1S2020 Task Force framework that
pertained to the needs of both industry and academics (Leidig
& Salmela, 2021).

Topi (2019) suggested that a competency-based approach
is market-driven because it is based on the requirements of both
students and employers in the industry. Specifically, Topi listed
five advantages: 1) competencies represent what students need
to learn, not what educators want to teach them; 2)
competencies communicate expectations more clearly; 3)
competencies encourage reflection by students; 4)
competencies are more generalizable to a wider population; and
5) they fit well with accrediting agencies. Because the digital
payment sector is based on market needs, we argue that this
approach is suitable for this domain knowledge. Recently, a
similar competency-based approach was used to design 1S2020
and CS2020 curricula (Impagliazzo & Peers, 2018).
Competency refers to the expected performance specifications
associated with a profession. In other words, competency is a
graduate’s ability to apply knowledge, skills, and dispositions
in each context (e.g., digital payments). Competency realms are
groupings of competency areas, each of which represents a
logical grouping of companies. These areas are usually used to
build courses in academia. Combined, these competencies and
realms form the domain of knowledge regarding a particular
topic.

Figure 8 shows our domain knowledge framework for
digital payments, which was based on a) the literature review,
b) interviews with experts, and ¢) an analysis of job postings.
The framework comprises five competency realms.

Payment Competency

History of payments, Transaction Econonmics & Modem Payment Types

Payment Processes Payment Technology Payment Environment

Digital Payment Security Emerging technologies

and Business models

Payments Processing

Digital Project
management Existing Payment

Technology Regulatory envionment
System Analysis Design

Payment Analytics

Integration

................. © Compenency Area
Experientical learning (e.g. Digital Product development, Digital Project
Management)
or
Thesis / Project based leanring

Figure 8. Domain Knowledge Framework of Digital
Payments Education

The foundation is the essential realm and basic knowledge
required by all individuals graduating in this area. Process,
payment technologies, and environment represent realms with
multiple areas of focus. Programs can focus on one or more of
these areas depending on the resources available. The
integrational realm is skill-based and allows students to apply
their knowledge holistically. The market-based approach of this
framework accounts for the integrated knowledge necessary for
graduates to succeed in this area. The real domain and the
learning objectives for each of the domains are summarized in
Appendix C and are discussed in the following subsections.

5.1 Payment Competency Realm

Foundational competencies are introduced in an introductory
course. These competencies improve as further courses are
taken. This competency realm represents the overall digital
payments/paytech domain. It also represents the foundational
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knowledge that a graduate should have regarding the payment
technology domain and the anatomy of a transaction, upon
which the student builds knowledge acquired in further courses.
This foundational layer is common in all variants of payment
technology programs. Related topics include the history of
payments, transactional economics foundations, and modern
payment systems.

5.2 Process Competency Realm

The process realm consists of either the process through which
payment technology functions or the process through which
payment products are developed. It comprises three
competency areas: payment processing, digital process
management, and systems analysis and design.

Payment processing is focused on the payment process
ecosystem, lifecycle, regulation, security, fraud protection, and
payment networks. Students learn about payment products and
services fraud, risk reduction strategies, the roles and
responsibilities of issuers, acquirers, merchants, and banks, as
well as strategies for maximizing payment usage while
minimizing loss. Students also learn about payment
negotiations, risk management, customer relationships,
principles of authorization, settlement, chargeback, procedures,
strategies, and best practices.

Digital project management focuses on concepts related to
information technology (IT) project management (PM)
regarding the development of digital payment products. Topics
on critical thinking and the skills required to excel as a project
manager are emphasized. Courses in this area tend to use case
studies and project scenarios to familiarize students with real-
life issues, constraints, and solutions while they use project
management tools.

Systems analysis and design are focused on concepts
underlying technical requirements and the application
development techniques used to create a digital payment
product process. Students acquire the ability to understand a
scenario, its requirements, and the application of existing
payment technologies to improve the payment process. The
course exposes students to Unified Modeling Language (UML),
business process management language, and other graphic
modeling processes.

5.3 Payment Technology Competency Realm

A graduate of a digital payment program must understand
existing payment technologies and the security ramifications of
these technologies. Thus, two areas of focus in this realm are
related to these issues: digital payment security and existing
payment technology.

Digital payment security includes security, trust, and fraud
issues in vertical payments. These areas are affected by the
adoption of Artificial Intelligence (AI) and big data analysis
(Bonsu et al., 2023). Students explore application security by
addressing the challenges and weak points of applications, learn
the tools and techniques of machine learning as a defensive
security strategy to overcome the continuous automatic attack
generated by machines, and engage in hands-on practice in
penetration testing. Payment frameworks and standards,
including the National Institute of Standards and Technology
(NIST) cybersecurity framework, ISO 27001 information
security management, and Payment Card Industry Data
Security Standards (PCI DSS), are discussed. The
administration of the information security function, including

the strategic planning process, policies, procedures, and staffing
functions necessary to organize and administer ongoing
security functions, is also discussed. In addition, fraud,
regulation, security practices, security architecture, continuous
integration (CI), and operating environments are emphasized
throughout the course.

The Existing Payment Technology knowledge realm
includes a broad overview of each type of payment technology.
Topics include, but are not limited to, Legacy vs. API-based
card processing, debit and Automated Clearing House (ACH)
transaction frameworks, peer-to-peer transactions in blockchain
and stable coins, and real-time payments. The main objective is
to understand the advantages and disadvantages of each area.

5.4 Payment Environmental Competency Realm

The digital payment industry is highly regulated. Despite the
existing regulations, technological developments constantly
expand boundaries, and businesses seek to exploit the digital
nature of payments. This realm includes three areas: emerging
technologies and business models, regulatory environment, and
payment analytics.

The emerging technology realm is focused on existing
critical payments infrastructure and assets to understand how
current technologies work, their problems, and their future
trends. Students also learn about the opportunities presented by
emerging payment technologies. This course challenges
students to develop ideas, write business cases, and develop
mock solutions for a transition.

The regulatory environment area comprises the principles
and practices in each type of existing payment, its regulations,
and its inherent risks. Federal and state regulatory environments
are discussed in relation to consumer protection, the Bank
Secrecy Act, anti-money laundering, and general supervisory
environments, including the knowledge of customers.

Payment analytics provides a foundation for the financial
data analytics used in business and digital payments. The
objective of this course is for students to gain experience in
analyzing financial data using modern machine learning
techniques, statistical methods, and prediction models. Students
develop the computational skills to perform data analyses using
a modern statistical programming environment. They apply
these skills to address a range of problems and opportunities
encountered because of the digital nature of payments.

5.5 Integration Competency Realm

This layer deals with the application of knowledge in the
payment technology area. Students use an apprenticeship
model, thesis-based model, or project-based model. In one
example of an apprenticeship-based approach, students engage
in team-based interactive virtual experiential learning with a
collaborating industry partner to gain on-the-job experience.
Stakeholders in the industry partner interact with students both
synchronously and asynchronously. A virtual collaboration
platform is used to enroll, onboard, empathize, reboot,
experiment, and deliver business solutions for client problems.
Students are mentored, trained, and given practice on the tools
and techniques used in the industry. Students’ progress is
tracked using a feedback loop to improve their learning.
Prototyping and experimentation are encouraged to understand
“real-world” issues. Partner companies share their anonymized
datasets, tools, and techniques. Coaching activities, including
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design thinking, backlog management, and business modeling,
are used in this course.

6. CONCLUSIONS

This article discusses the growth of fintech in the US and its
growth in six sectors, each of which has distinct needs and
focuses. The largest of these sectors is digital
payments/paytech, which concerns the use of technology in
modern payment systems. Such systems include traditional
systems that are automated as well as new systems that are
developed based on new technology affordances (Du et al.,
2019; Mention, 2019). Over the last decade, there has been
steady growth in digital payment systems, which increased
significantly in 2020 during the COVID-19 pandemic across all
sectors and age groups.

Based on this growth, there is a significant need for
individuals who are trained in the fintech area. However,
because of the transdisciplinary nature of knowledge in this
sector, statistical information and evidence are limited. Based
on the literature review (Appendix A) and the dual research
methodology (i.e., industry expert interviews and analysis of
job postings), this article demonstrates the domain of
knowledge needed by an individual graduating in this area. The
domain embodies the principles of a competency-based
approach that is flexible. The domain is broadly divided into
three areas: 1) foundation knowledge needed by everybody; 2)
competency realms, such as payment process, payment
technology, and payment environment; and 3) integration, by
which students can combine and apply their knowledge. Each
area is described and discussed in detail.

The next step in the process is to develop individual courses
and competencies for each realm to clarify the domain and
outline the knowledge framework in this area. This endeavor
would benefit universities as follows: a) developing and
designing courses, b) choosing a focus within the overall
framework, and c¢) evaluating the programs. One approach
would be to develop competencies specified in job postings
(Figure 7) and map them to individual courses and areas, as
shown in Figure 8, which would ensure a complete knowledge
framework. Another approach would be to determine which
components of existing courses could be mapped to this domain
of knowledge, thereby providing universities with the ability to
use their existing expertise.
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Appendix B. Data Analysis in Study 1 — Industry Expert Interviews

Qualitative stems that
emerged

DETAILS TO GUIDE THE EFFORT/Excerpts from interviews

Foundation of digital
payments

Foundations of payments. Ensure that people know the basics and fundamentals of a payment,
a transaction, and the movement of money. No one knows the basics of a network or what
happens when a purchase is made. People need to understand all the roles within the
ecosystem. In addition to understanding the ecosystem, it is important to understand its layers,
roles, functions, and processes.

Economics of payments
Four areas: Acquirer (processors and banks) vs. issuer (processors and banks), or ... three
areas? Issuing (bank), merchant (target), processor (FIS). It is important to know the four-party

model.

They should learn the players and how they interact (b2b, b2b, c2c) and know the types, roles,
and relationships.

Digital financial technology (i.e., digital payments), including ecommerce, online, app-driven,
and different purchasing models.

Differentiate between technical and non-technical (business and revenue streams).

US vs. international comparisons

History of digital payments

The origin of payments, why things work the way they do, how the US system evolved and
emerged, ensure people understand what is/is not moveable/changeable. They need to know the
boundaries and how to solve challenges within them; know the legacy of the ecosystem.

Learn how it is done in other places (e.g., Asia and Africa) and compare it to US history.

Risk, compliance, and
fraud

Risk in payments

Compliance in payments. People need to know its importance, that people are highly
specialized in this area, and that they should know when to call on them.

Tracking identity (KYC, AML)

Regulations

Regs. E and Z and CFPB (at an introductory level; enough to know they exist and how they
impact the ecosystem and processes)

Understanding at a high level how regulations are associated with or inform each role or
process

A recommendation for learning how and why payments work the way they do. For example,
Regulation “E” of the federal guidelines (ACH, credit, and debit) defines how payments must
work according to rules and regulations. The content itself is not exciting, but it clarifies how
payments must work and helps people understand why payments exist and operate in the US. If
this regulation were approachable, it would facilitate an understanding of payments and how
they could be improved within this framework.

Technology and innovation

Innovation — disruptive, new, Al, machine learning, BI, IoT, robotics; find people with an
innovative sense who are curious, learn how to engage in innovation, people with acute
awareness who want to know how/when/why, develop change management awareness and
skills.

Disruptive technologies in the industry (current and potential)

Protocols

Gamification

API movement: data move first to reflect payment and receipt, and money movement follows
later (batch at the end of the day); ways to do both instantaneously are under development.
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Digital financial technology (i.e., digital payments), including ecommerce, online, and app-
driven purchasing models.

Know the technologies that make the industry possible, as well as current and future
innovations.

Problems in
payments/digital payments
(limitations, access, bias,
and diversity)

Unbanked people cannot participate in the digital economy: limitations of the current system;
limitations of current technology; problems with bias in the digital payments system and
technology.
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Appendix C. Competency Domains and Learning Objectives

Competency = [Knowledge (know-what) + Skills (know-how) + Dispositions (know-why)] in Tasks

technologies and
the security
ramifications of
these technologies.

Competency Competency Area Competency
Realm
Competency Statement
Foundations - Foundations LO1: Understand recent fintech developments and analyze their impact on the
Represents the financial services industries.
foundational - - - - -
knowledge that a LO2: Describe the technologies underlying cryptocurrencies and blockchains.
graduate should LO3: Understand the impact of fintech on traditional banking and
have regarding the developments in payments, digital banking, alternative lending, and P2P
payment technologies.
technology domain LO4: Understand crowdfunding and its impact on investment banking and
and the anatomy of entrepreneurial financing.
a transaction LOS5: Understand InsurTech and innovations in the insurance industry
LO6: Engage in the process of fintech innovation.
Payment Payment LO1: Differentiate between open and closed loop payment systems.
Processes Processing
Processes realm LO2: Describe the processes and lifecycle of the payment industry sector.
deals with either -
the process through LO3: Explore payment products and services.
which payment LO4: Know the applicable regulations, standards, and security.
technology’s -
function or the LOS: Define global payment methods.
process through LO6: Recognize next generation payment methods.
hich t — — - -
Wrolguci’:zlrl;en Digital Project LOL1: Assess the application of traditional and agile project management
p Management approaches.
developed. - -
LO2: Evaluate project risk management.
LO3: Discuss project management portfolios and programs.
LO4: Describe how to achieve success with global and virtual project teams.
LOS: Apply the use of a project management toolset like MS Project.
LO6: Explore how to select a project management methodology from the
adaptive (agile) and predictive continuum.
System Analysis LOI: Understand the systems analysis and design (SAD) framework and
and Design methodology.
LO2: Learn how to prepare UML-based models using techniques based on
object-oriented design principles to reinforce the processes of requirements
gathering and documentation.
LO3: Identify and interpret UML models.
LO4: Design systems using object-oriented techniques to deliver quality
system and program specifications.
LOS: Understand the implementation, testing, and deployment of SAD
initiative.
Payment Digital Payment LOL1: Understand security mechanisms that protect digital payment data.
Technology Security
Understand existi - — .
p ;y ni:snﬁn cxishng LO2: Understand methods of encryption of transmission of digital payment

data.

LO3: Define steps taken to protect payment processing data.

LO4: Create policies that address information security.

LO5: Understand PCI DSS.
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LOG6: Create a self-assessment questionnaire (SAQ).

LO7: Discuss digital payments security frameworks.

Existing Payment
Technology

LO1: Differentiate between open and closed loop payment systems.

LO2: Describe the processes and lifecycle of the payment industry sector.

LO3: Explore payment product and services.

LO4: Know the applicable regulations, standards, and security.

LOS: Define global payment methods.

LO6: Recognize next generation payment methods.

Payment
Environment
Understand
regulations while
exploiting the
digital nature of
payments.

Emerging
Technologies and
Business Models

LO1: Describe the payments technology stack dominant in US financial
systems.

LO2: Demonstrate how payments flow in most US financial systems.

LO3: Describe payments technology stack unencumbered by technical debt.

LO4: Demonstrate a frictionless payments flow.

LOS: Ideate technology solutions for digital payments transitioning.

LO6: Develop mockups for the transition.

Regulatory
environment

LOLI: Investigate government(s) role(s) in oversight and regulation of
payments (US).

LO2: Evaluate the legislation relating to digital payments (Dodd-Frank,
Sarbanes- Oxley, Reg S, Reg X, Reg E, Reg 7).

LO3: Interpret the agency regulation of digital payments (CFPB, USDoC, and
USDoT) impacts of digital payments on government operations and
international relations.

LO4: Understand the industry defined standards that impact payments/digital
payments (global).

LOS: Critique government regulations in international markets such as UK, EU
(developed markets), Latin America, India, Australia, and China.

Payment Analytics

LO1: Comprehend and follow the recommended process model (CRISP-DM)
for data mining.

LO2: Demonstrate a comprehensive understanding of the interrelationship
among different phases of the recommended process model.

LO3: Recognize the importance of business understanding in data mining
projects and its impact on subsequent phases.

LO4: Recognize the importance of data understanding in data mining projects
and its relationship with other phases.

LOS5: Employ data visualization techniques to drive further insights from data
and enhance business and data understandings

LO6: Employ data wrangling techniques to manipulate (clean and transform)
data to prepare it for the modeling phase.

LO7: Conduct appropriate analysis according to business goals and data
specifications.

domain oriented)

LO8: Evaluate the results of the analysis.

LO9: Formulate actionable business solutions.

LO10: Learn new analytics software applications and data mining techniques
independently

Integration
Students engage in
a team-based

Experiential
Learning

LO1: Empathize with client problem statement, describe the expected user’s
experience.

LO2: Explain backlog management in agile/scrum perspective.
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interactive virtual LO3: Restate client problem statement in industry perspective.
iential -
experientia LO4: Demonstrate task board creation and management.
learning with a
collaborating LOS5: Describe user/sponsor experience.
industry partner to - -
Justry part LOG6: Present project deliverables.
gain on-the-job
experience. LO7: Practice experimentation and continuous reinvention.
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