Annexure I
[bookmark: _Hlk72670903]Step 1: Construction of average direct-relationship matrix.
The judgment of experts on the influence of identified challenges on each other has been collected by analyzing the given matrix based on the DEMATEL scale (shown in Annexure IV-Table 1). Then, develop the direct-relation matrix (say R). If there are m experts, then 

where  denotes the degree of influence of factor i over factor j. 
Then, the average direct-relationship matrix will be:

[bookmark: _Hlk72670930]Step 2: Normalization of the average direct-relation matrix.
The average direct-relation matrix can be normalized as:

where 

[bookmark: _Hlk72670956]Step 3: Computation of total relation matrix.
Calculate the total relation matrix by using equation (4)

where I is the identity matrix.
[bookmark: _Hlk72670977]Step 4: Calculation of threshold value.
The ratio between the sum of and  is the threshold value (ϕ), which is calculated using the formula given in equation (5).
										 (5)
Step 5: Developing a cause-and-effect group.
Compute  the sum of rows of T and  the sum of columns of T. Next, obtain the  which represents the kind of relationship between the factors and  which shows the degree of relationship between each factor with other factors.
[bookmark: _Hlk72671011]Step 6: Producing a casual diagram.
Lastly, produce a causal diagram between the identified challenges. The causal diagram is produced based on the influential strength.

[bookmark: _Hlk103257728]Annexure II
Sample questions asked to the experts are:
Q1: Robo investment advisors influence the decision of fintech adoption how much when compared to user retention and user experience issues?
Q2: Robo investment advisors influence the decision of fintech adoption how much when compared to growth issues and effective marketing to acquire customers?

Similarly, questions were asked for each challenge on a scale of 0-4, where 0 means “no influence”, 1 means “low influence”, 2 means “medium influence”, 3 means “high influence”, and 4 means “very high influence”.
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Annexure III
Table 1: Normalized direct relation matrix for CPC
	Challenges
	CP1
	CP2
	CP3
	CP4
	CP5
	CP6
	CP7
	CP8
	CP9
	CP10

	CP1
	0.000
	0.067
	0.067
	0.100
	0.033
	0.067
	0.100
	0.100
	0.067
	0.133

	CP2
	0.067
	0.000
	0.133
	0.100
	0.100
	0.100
	0.067
	0.100
	0.100
	0.067

	CP3
	0.100
	0.100
	0.000
	0.067
	0.067
	0.100
	0.100
	0.033
	0.067
	0.033

	CP4
	0.100
	0.100
	0.133
	0.000
	0.100
	0.133
	0.067
	0.133
	0.100
	0.067

	CP5
	0.067
	0.033
	0.100
	0.067
	0.000
	0.100
	0.100
	0.067
	0.067
	0.067

	CP6
	0.133
	0.100
	0.100
	0.100
	0.100
	0.000
	0.133
	0.100
	0.133
	0.100

	CP7
	0.133
	0.100
	0.100
	0.067
	0.100
	0.133
	0.000
	0.133
	0.100
	0.100

	CP8
	0.033
	0.067
	0.067
	0.033
	0.033
	0.067
	0.067
	0.000
	0.033
	0.033

	CP9
	0.067
	0.033
	0.067
	0.067
	0.067
	0.067
	0.067
	0.033
	0.000
	0.033

	CP10
	0.067
	0.067
	0.033
	0.100
	0.067
	0.033
	0.067
	0.067
	0.067
	0.000



Table 2: Total relation matrix for CPC
	[bookmark: RANGE!A1][bookmark: _Hlk81697080]Challenges
	CP1
	CP2
	CP3
	CP4
	CP5
	CP6
	CP7
	CP8
	CP9
	CP10

	CP1
	0.215
	0.253
	0.282
	0.287
	0.220
	0.284
	0.304
	0.307
	0.267
	0.300

	CP2
	0.306
	0.214
	0.371
	0.310
	0.302
	0.343
	0.306
	0.329
	0.322
	0.262

	CP3
	0.302
	0.275
	0.217
	0.253
	0.244
	0.308
	0.300
	0.242
	0.264
	0.210

	CP4
	0.360
	0.328
	0.397
	0.243
	0.324
	0.398
	0.334
	0.384
	0.347
	0.285

	CP5
	0.267
	0.212
	0.298
	0.245
	0.175
	0.300
	0.294
	0.262
	0.255
	0.231

	CP6
	0.408
	0.343
	0.387
	0.353
	0.340
	0.298
	0.407
	0.377
	0.394
	0.333

	CP7
	0.396
	0.334
	0.375
	0.315
	0.330
	0.403
	0.279
	0.394
	0.355
	0.324

	CP8
	0.171
	0.184
	0.204
	0.156
	0.152
	0.204
	0.199
	0.135
	0.164
	0.146

	CP9
	0.220
	0.170
	0.223
	0.203
	0.198
	0.225
	0.219
	0.188
	0.149
	0.164

	CP10
	0.231
	0.211
	0.210
	0.246
	0.210
	0.211
	0.230
	0.233
	0.224
	0.142



Table 3: Normalized direct relation matrix for TIC
	 Challenges
	TI1
	TI2
	TI3
	TI4
	TI5
	TI6
	TI7
	TI8
	TI9
	TI10

	TI1
	0.000
	0.097
	0.097
	0.129
	0.097
	0.129
	0.097
	0.129
	0.097
	0.129

	TI2
	0.065
	0.000
	0.097
	0.097
	0.097
	0.065
	0.065
	0.097
	0.065
	0.065

	TI3
	0.097
	0.032
	0.000
	0.065
	0.065
	0.097
	0.097
	0.032
	0.065
	0.032

	TI4
	0.097
	0.097
	0.097
	0.000
	0.097
	0.065
	0.065
	0.097
	0.097
	0.065

	TI5
	0.065
	0.032
	0.097
	0.065
	0.000
	0.097
	0.097
	0.065
	0.065
	0.065

	TI6
	0.129
	0.097
	0.097
	0.097
	0.097
	0.000
	0.129
	0.097
	0.129
	0.097

	TI7
	0.065
	0.097
	0.032
	0.065
	0.097
	0.065
	0.000
	0.097
	0.097
	0.097

	TI8
	0.097
	0.129
	0.129
	0.097
	0.097
	0.097
	0.097
	0.000
	0.129
	0.097

	TI9
	0.065
	0.032
	0.065
	0.065
	0.065
	0.065
	0.065
	0.032
	0.000
	0.032

	TI10
	0.097
	0.097
	0.129
	0.129
	0.097
	0.097
	0.097
	0.129
	0.097
	0.000



Table 4: Total relation matrix for TIC
	 Challenges
	TI1
	TI2
	TI3
	TI4
	TI5
	TI6
	TI7
	TI8
	TI9
	TI10

	TI1
	0.353
	0.412
	0.465
	0.478
	0.452
	0.466
	0.453
	0.464
	0.468
	0.425

	TI2
	0.311
	0.228
	0.357
	0.345
	0.347
	0.311
	0.320
	0.334
	0.329
	0.280

	TI3
	0.299
	0.224
	0.221
	0.276
	0.278
	0.299
	0.308
	0.241
	0.287
	0.219

	TI4
	0.358
	0.334
	0.378
	0.278
	0.367
	0.332
	0.341
	0.354
	0.378
	0.298

	TI5
	0.292
	0.243
	0.333
	0.297
	0.238
	0.319
	0.330
	0.287
	0.310
	0.264

	TI6
	0.448
	0.394
	0.443
	0.432
	0.434
	0.334
	0.462
	0.419
	0.475
	0.383

	TI7
	0.311
	0.320
	0.304
	0.321
	0.350
	0.312
	0.261
	0.339
	0.360
	0.311

	TI8
	0.417
	0.415
	0.467
	0.427
	0.429
	0.417
	0.430
	0.324
	0.469
	0.376

	TI9
	0.235
	0.190
	0.245
	0.239
	0.240
	0.235
	0.242
	0.204
	0.187
	0.185

	TI10
	0.424
	0.395
	0.474
	0.460
	0.435
	0.423
	0.436
	0.445
	0.449
	0.294




Table 5: Normalized direct relation matrix for RC
	 Challenges
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10

	R1
	0
	0.067
	0.067
	0.1
	0.033
	0.067
	0.1
	0.1
	0.067
	0.1

	R2
	0.1
	0
	0.133
	0.1
	0.1
	0.1
	0.133
	0.1
	0.1
	0.133

	R3
	0.1
	0.1
	0
	0.133
	0.133
	0.1
	0.1
	0.1
	0.133
	0.1

	R4
	0.1
	0.1
	0.133
	0
	0.1
	0.133
	0.1
	0.133
	0.1
	0.1

	R5
	0.067
	0.033
	0.1
	0.067
	0
	0.1
	0.1
	0.067
	0.067
	0.067

	R6
	0.1
	0.067
	0.1
	0.1
	0.1
	0
	0.067
	0.1
	0.067
	0.1

	R7
	0.067
	0.1
	0.1
	0.067
	0.1
	0.1
	0
	0.067
	0.1
	0.1

	R8
	0.033
	0.067
	0.067
	0.033
	0.033
	0.067
	0.067
	0
	0.033
	0.033

	R9
	0.067
	0.033
	0.067
	0.067
	0.067
	0.067
	0.067
	0.033
	0
	0.033

	R10
	0.067
	0.067
	0.033
	0.1
	0.067
	0.033
	0.067
	0.067
	0.067
	0



Table 6: Total relation matrix for RC
	Challenges 
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10

	R1
	0.197
	0.247
	0.286
	0.306
	0.241
	0.278
	0.313
	0.308
	0.270
	0.306

	R2
	0.369
	0.256
	0.431
	0.394
	0.384
	0.393
	0.431
	0.393
	0.383
	0.421

	R3
	0.367
	0.343
	0.313
	0.419
	0.409
	0.393
	0.402
	0.391
	0.408
	0.389

	R4
	0.368
	0.346
	0.431
	0.302
	0.382
	0.421
	0.402
	0.421
	0.380
	0.391

	R5
	0.254
	0.210
	0.307
	0.271
	0.203
	0.300
	0.305
	0.271
	0.264
	0.270

	R6
	0.316
	0.269
	0.344
	0.336
	0.326
	0.245
	0.316
	0.337
	0.297
	0.334

	R7
	0.290
	0.298
	0.346
	0.310
	0.330
	0.337
	0.255
	0.308
	0.329
	0.337

	R8
	0.165
	0.184
	0.211
	0.176
	0.173
	0.206
	0.210
	0.143
	0.171
	0.177

	R9
	0.211
	0.169
	0.231
	0.224
	0.219
	0.225
	0.229
	0.195
	0.156
	0.194

	R10
	0.225
	0.213
	0.219
	0.268
	0.233
	0.213
	0.247
	0.241
	0.233
	0.177



Table 7: Normalized direct relation matrix for S&PC
	 
	SP1
	SP2
	SP3
	SP4
	SP5
	SP6
	SP7
	SP8
	SP9
	SP10

	SP1
	0.000
	0.067
	0.067
	0.100
	0.033
	0.067
	0.100
	0.100
	0.067
	0.133

	SP2
	0.100
	0.000
	0.133
	0.100
	0.100
	0.100
	0.133
	0.100
	0.100
	0.133

	SP3
	0.100
	0.100
	0.000
	0.067
	0.067
	0.100
	0.100
	0.033
	0.067
	0.033

	SP4
	0.100
	0.100
	0.133
	0.000
	0.100
	0.133
	0.067
	0.133
	0.100
	0.067

	SP5
	0.100
	0.133
	0.133
	0.100
	0.000
	0.100
	0.100
	0.100
	0.133
	0.100

	SP6
	0.133
	0.100
	0.100
	0.100
	0.100
	0.000
	0.133
	0.100
	0.133
	0.100

	SP7
	0.133
	0.100
	0.100
	0.067
	0.100
	0.133
	0.000
	0.133
	0.100
	0.100

	SP8
	0.100
	0.133
	0.100
	0.100
	0.133
	0.100
	0.100
	0.000
	0.100
	0.133

	SP9
	0.067
	0.033
	0.067
	0.067
	0.067
	0.067
	0.067
	0.033
	0.000
	0.033

	SP10
	0.067
	0.067
	0.033
	0.100
	0.067
	0.033
	0.067
	0.067
	0.067
	0.000




Table 8: Total relation matrix for S&PC
	 
	SP1
	SP2
	SP3
	SP4
	SP5
	SP6
	SP7
	SP8
	SP9
	SP10

	SP1
	0.398
	0.430
	0.442
	0.448
	0.377
	0.432
	0.474
	0.449
	0.443
	0.491

	SP2
	0.623
	0.492
	0.628
	0.567
	0.547
	0.585
	0.632
	0.566
	0.601
	0.613

	SP3
	0.469
	0.438
	0.362
	0.399
	0.384
	0.442
	0.457
	0.373
	0.424
	0.385

	SP4
	0.600
	0.563
	0.608
	0.455
	0.528
	0.592
	0.556
	0.572
	0.580
	0.535

	SP5
	0.621
	0.609
	0.629
	0.566
	0.455
	0.584
	0.604
	0.564
	0.628
	0.583

	SP6
	0.650
	0.581
	0.600
	0.566
	0.545
	0.494
	0.631
	0.567
	0.629
	0.585

	SP7
	0.641
	0.574
	0.590
	0.531
	0.538
	0.602
	0.506
	0.585
	0.592
	0.579

	SP8
	0.627
	0.616
	0.607
	0.573
	0.579
	0.589
	0.610
	0.481
	0.607
	0.620

	SP9
	0.346
	0.295
	0.335
	0.315
	0.304
	0.327
	0.336
	0.287
	0.272
	0.295

	SP10
	0.381
	0.358
	0.341
	0.378
	0.337
	0.332
	0.369
	0.351
	0.369
	0.298



Annexure IV

	Table 1: Categories of FinTech adoption challenges

	CODE
	Categories
	Challenges
	Overview/ Definition
	Citations 

	[bookmark: _Hlk87610382]CP 1
	Customer Perception

	Robo investment advisors
	Level of financial literacy among investors and prospects is always a matter of concern in financial services. Lack of digital literacy and awareness create more dependency on personal financial advisors for investment decision making. This dependency may be considered as one of the key challenges in adopting Robo investment advisors.
	Odello & Paolo Sasso (2019)



	CP 2
	
	User retention and user experience issues
	Enhancing customer experiences and maintain customer interest is key to customer retention and given utmost importance while creating banking applications. A FinTech app intends to maintain balance between ease of use and security of User information.
	Cherednichenko (2021)

	CP 3
	
	Growth issues and effective marketing to acquire customers
	Emergence of FinTech leads to emergence of a new challenge in the form of identifying the potential customers and targeting them. This challenge also can be considered as an opportunity for FinTech start-ups but at the same time a cutthroat competition can be anticipated.
	Cherednichenko (2021)

	CP 4
	
	Unbanked and Underbanked Population
	An ample number of people in India still don’t have access to full traditional financial services, which also includes banks such people are considered as underbanked. Also, there are people who don’t use or access any of the any of the traditional financial services whatsoever they are called unbanked and do transaction majorly in cash only and do not avail any financial services offered. 
	Tse & Esposito (2020) 

	CP 5
	
	Trust in Cash
	Indians in abundance predominantly prefer to use cash for day-to-day transactions. Out of habit and convenience in use and arduous to adapt technological changes in the field
	Finezza (2020) 

	CP 6
	
	Perceived Value
	The quality and price of a service aids in determining the true perceived value that ultimately enumerate worth assigned by FinTech customers expressed in monetary terms. 
	Barbu (2021)

	CP 7
	
	Perceived Ease of Use and Perceived Usefulness
	Adapting to new technology is always a matter of concern for users. It is essential for a banking system to generate awareness and positively influence their attitude towards online system of banking.
	Huei (2018)

	CP 8
	
	Customer support
	Customer support at the time of using the services or afterwards helps in developing good consumer experience and boost up Scope of further usage of services in future. It is imperative to support provided in FinTech’s helps customer to feel reassure regarding prospective financial loss if any.
	Barbu (2021)

	CP  9
	
	Assurance
	FinTech services access customers personal and confidential financial data. It is essential to develop level of trust an assurance among customers by informing them about data security measures adopted in FinTech transactions.
	Barbu (2021)

	CP 10
	
	Speed
	Users expects promptness service delivery while using FinTech services. Speed is an essential element and measure of performance & level of customer satisfaction pertaining to a FinTech service.
	Barbu (2021)

	TI 1
	Technology integration
	Big data 
	Big Data technology aids in Collecting, analysing, and retaining Systematically retrieved information pertaining to users, family members, investment preferences and in-app activity 
	Cherednichenko (2021)

	TI 2
	
	Blockchain integration
	Integration of FinTech with blockchain enables seamless transfer of funds, data security and tracking of transactions at all stages. Despite of many benefits this technical integration is a challenge for many financial service providers and institutions.
	Cherednichenko (2021)

	TI 3
	
	Lack of mobile and tech expertise
	Lack of digital literacy specifically with reference to use of mobile applications for financial services is always a matter of concern for financial institutions. It is imperative to give due importance toward user friendliness of these apps to ensure full utilization.
	Cherednichenko (2021)

	TI 4
	
	Alternative credit scoring based on non-traditional data
	Credit risk analysis is always first step before the lending process start. It is essential to assess repayment capacity of the borrower and his financial stability as well. Lenders now a days acquire borrowers’ data through various digital platforms rather than traditional data assessment. Alternative Data When Predicting Credit Risks do not obey any specific set of guidelines. 
	Suryono (2020)

	TI 5
	
	Payment Technology
	Digital wallets, e Money etc could lead to single point of failure risks if industry concentration is high
	V. (2018) 

	TI 6
	
	Alternative lending
	Alternative lenders could lead to asset quality risks if poor underwriting standards are followed. Online lending scams should be clamped down on.
	V. (2018) 

	TI 7
	
	Distributed ledger technology 
	DLTs- Operational risks as they would be critical infrastructural providers. Cryptocurrency could pose money Laundering risks
	V. (2018) 

	TI 8
	
	Artificial Intelligence 
	Algorithm trading could amplify the market, volatility and cause systematic risks
	V. (2018) 

	TI 9
	
	Neobanks
	Recent trends in banking sector are evolution of digital only banks known as a neobank. Such banks do not have any physical branches. Such banks have their entire existence online only.
	Rao (2021)

	TI 10
	
	Consequent Data Security

	FinTech company often have massive amount of user data carrying personal and confidential information of user. Such information further utilizes to forecast future purchase patterns of customers 
	Firdaus (2020)

	R 1
	Regulatory

	Not meeting Compliances
	It is imperative to adopt and comply with regulatory guidelines in FinTech’s. Failing to meet such compliance may lead to breach of security and customer trust.
	Firdaus (2020)

	R 2
	
	Governance and disclosure frameworks for big data analytics 
	Governance in Finance field has also been given key importance. Bearing in mind user data security and big data analytics it is imperative to adopt reasonable frameworks for Governance and disclosure
	Financial Stability Board (2017) 


	R 3
	
	Banking regulations
	For a successful FinTech business in India, it is essential to adopt regulatory frameworks which can contain the risks. Banks to fulfil demands of tech savvy customers are working in lines with FinTech to leverage the opportunities.
	Sharma (2020)

	R 4
	
	Cross-border legal issues and regulatory arrangements
	Every jurisdiction has its own set of prescribed guidelines, regulatory and legal compliances pertaining to FinTech. It is vital to adopt legal frameworks which are compatible with cross- border jurisdiction and enforcement of legal contracts and other applications of distributed ledger technologies (DLT)
	Financial Stability Board (2017) 

	R 5
	
	Assessing the regulatory perimeter and updating it on a timely basis
	FinTech space encounter constant changes and updation and requires prompt response to these changes, hence needs a constant review of regulatory perimeter.
	Financial Stability Board (2017) 

	R 6
	
	Shared learning with a diverse set of private sector parties.
	Appropriate system of communication between authorities and private sector is of utmost importance, as it will ensure sharing of experiences with relation to new product development & testing and information pertaining latest developments and innovation. 
	Financial Stability Board (2017) 

	R 7
	
	Further developing open lines of communication across relevant authorities.
	To ensure effective adoption and implementation of FinTech activities, it is important to develop a strong communication network between financial system and relevant authorities. This not only help in disseminate important information smoothly but will also eliminate bottlenecks among communication networks.
	Financial Stability Board (2017) 

	R 8
	
	Building staff capacity in new areas of required expertise. 
	FinTech brings a lot of changes in existing infrastructure. It is important for financial service providers to ensure the people associated with the processes possess adequate skill sets and expertise in the field.
	Financial Stability Board (2017) 

	R 9
	
	Studying alternative configurations of digital currencies.
	Digital currencies or money are prone to hacks which can lead to compromising of user’s information. To avoid such situation, it is important to study worldwide monetary framework should be studied.
	Financial Stability Board (2017) 

	R 10
	
	monitoring developments
	It is important to ensure that relevant authorities must constantly monitor key developments with respect to digital currencies for monetary policy, fiscal stability, and worldwide monetary system. This will help in preventing cyber-attacks using virtual currencies for illegal activities.
	Financial Stability Board (2017) 

	S&P 1
	security and privacy

	Involvement of Third Parties
	Earlier banks and financial institutions were possessive about customers data but FinTech’s often use solutions from third party service providers for their applications. This may give cybercriminals easy access to FinTech’s as they may disguise themselves as legitimate user without arising any traces of suspicion
	Firdaus (2020)

	S&P 2
	
	Complex Cyber Security vulnerabilities
	FinTech’s have major dependency on the apps installed which can access user profile and confidential data specially during real time transactions. This imply vulnerability FinTech infrastructure and network towards cyber-attacks. 
	Firdaus (2020)

	S&P 3
	
	Access gained by cybercriminals due to Human Error
	Human error is the key element for Phishing attacks that aids cybercriminals to access important data and breach of security.
	Firdaus (2020)

	S&P 4
	
	Vulnerable Digital Identities
	Usage of smart devices like smart phones, tablets etc for accessing FinTech services is very common. Use of such devices may lead digital identity theft by cybercriminals.
	Firdaus (2020)

	S&P 5
	
	Privacy of Data
	Every application asks for user consent, Once the user accept the terms and conditions, user gives consent to FinTech by accepting the terms of usage a user give consent to FinTech to retrieve his personal information and further may leads to data sharing.

	Firdaus (2020)

	S&P 6
	
	Malware Attacks
	FinTech is exposed to Malware attacks in the global market. This malicious software can not only harm the computer system but can also gain access to confidential information.
	Firdaus (2020)

	S&P 7
	
	Money Laundering Risk

	Emergence of FinTech led innovation of various new technologies and assets such as cryptocurrencies and other virtual assets. Such assets have ultimately broadened the scope of Money laundering as they lack formally regulated standard practices at national and global level.
	Firdaus (2020)

	S&P 8
	
	Cloud-based security risks
	Most of the digital services are today powered by cloud computing. In the financial services industry, cloud services are one of the most used services for digital transformation. The payment gateways, digital wallets, mobile apps, and websites use cloud-based services for scalability, security, speed, and many other benefits.
	NASSCOM Community. (2020) 

	S&P 9
	
	Deep fakes
	Deep fakes by using Artificial intelligence Distorts media so effectively that it appears real. Artificial intelligence tools used in deep fakes are manipulate media so well that it becomes difficult sometimes impossible to be caught even by trained security personnel.
	M. (2021) 

	S&P 10
	
	Skyrocketing traffic
	Demonetization and pandemic have led to amplified usage of FinTech app. Higher usage has subsequently increases risk of cyber-attacks and needs a better data management and protected data storage locations
	M. (2021)






