Appendix A
Figure A1 documents the exponential growth in the academic interest of artificial intelligence by showing the number of published articles between 1980 and 2019. The results were derived by searching for the topic ‘Artificial Intelligence’ in Web of Science from 1980 to 2019.


Figure A1: Number of published articles found in Web of Science by searching for the topic ‘Artificial Intelligence’ from 1980 to 2019
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Table B1: Data set of papers identified in the literature review assigned to the corresponding stage in the insurance value chain
	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	Marketing

	1
	A Novel Hybrid Correlation Measure for Probabilistic Linguistic Term Sets and Crisp Numbers and Its Application in Customer Relationship Management
	Xiao Fang Zhang
Ze Shui Xu
Pei Jia Ren
	2019
	International Journal of Information Technology & Decision Making
	18
	2
	673-694
	No specific

	2
	Customer Profitability Forecasting Using Big Data Analytics: A Case Study of the Insurance Industry
	Kuangnan Fang
Yefei Jiang
Malin Song
	2016
	Computers & Industrial Engineering
	101
	
	554-564
	No specific

	3
	Data Analytics for the Insurance Industry: A Gold Mine
	Ravindra Muley
	2018
	Journal of the 
Insurance Institute of India
	6
	2
	3-24
	No specific

	4
	Digitalization &‘IT’ Drive in Insurance Sector –A Paradigm Shift Towards the Emergence of ‘New Products’/ ‘New Technology’ Wave
	Saumitra Sushil Sawant
Aparna Sanjay Ger
	2019
	Journal of the 
Insurance Institute of India

	6
	4
	19-26
	India

	5
	How Big Data Analytics Enables Service Innovation: Materiality, Affordance, and the Individualization of Service
	Christiane Lehrer
Alexander Wieneke
Jan vom Brocke
Reinhard Jung
Stefan Seidel
	2018
	Journal of Management Information Systems
	35
	2
	424-460
	Switzerland

	6
	Segmentation-Based Predictive Modeling Approach in Insurance Marketing Strategy
	P. H. A. Desik
B. Samarendra
Prashanth Soma
N. Sundari
	2016
	IUP Journal of Business Strategy
	13
	2
	35-45
	No specific

	7
	The Big Data Revolution
	Jon Tindall
	2014
	Journal of the Australian & New Zealand Institute of Insurance & Finance
	37
	2
	15-20
	No specific

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	8
	Using Machine Learning to Enhance Portfolio Value
	Nelson Henwood
	2011
	Journal of the Australian & New Zealand Institute of Insurance & Finance
	34
	2
	20-23
	No specific

	Product development

	9
	A Survey on Driving Behavior Analysis in Usage-Based Insurance Using Big Data
	Subramanian Arumugam
R. Bhargavi
	2019
	Journal of Big Data
	6
	1
	1-21
	No specific

	10
	Cost-Sensitive Parallel Learning Framework for Insurance Intelligence Operation
	Xinxin Jiang
Shirui Pan
Guodong Long
Fei Xiong
Jing Jiang
Chengqi Zhang
	2019
	IEEE Transactions on Industrial Electronics
	66
	12
	9713-9723
	No specific

	11
	Profiting from Business Model Innovation: Evidence from Pay-As-You-Drive Auto Insurance*
	Panos Desyllas
Mari Sako
	2013
	Research Policy
	42
	1
	101-116
	No specific

	12
	Semi-Autonomous Vehicle Motor Insurance: A Bayesian Network Risk Transfer Approach
	Barry Sheehan
Finbarr Murphy
Cian Ryan
Martin Mullins
Hai Yue Liu
	2017
	Transportation Research Part C: Emerging Technologies
	82
	
	124-137
	No specific

	13
	Smart Services in Healthcare: A Risk-Benefit-Analysis of Pay-As-You-Live Services from Customer Perspective in Germany
	Rouven-B. Wiegard
Michael H. Breitner
	2019
	Electronic Markets
	29
	1
	107-123
	Germany

	14
	Telematics - The Future of Vehicle Insurance in India
	Shashi Kant Dahuja
	2019
	Journal of the
Insurance Institute of India
	7
	2
	18-28
	India

	Sales and distribution

	15
	Analytical Customer Relationship Management in Insurance Industry Using Data Mining: A Case Study of Indian Insurance Company
	Vishal Bhatnagar
Jayanthi Ranjan
Raghuvir Singh
	2011
	International Journal of Networking & Virtual Organisations
	9
	4
	331-336
	India

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	16
	End-User Access to Multiple Sources: Incorporating Knowledge Discovery Into Knowledge Management
	Katharina Morik
Christian Hüppe
Klaus Unterstein
	2002
	International Journal of Intelligent Systems in Accounting Finance & Management
	11
	2
	201-214
	No specific

	17
	Extracting Actionable Knowledge from Decision Trees
	Qiang Yang
Jie Yin
Charles Ling
Rong Pan
	2007
	IEEE Transactions on Knowledge & Data 
Engineering
	19
	1
	43-56
	No specific

	18
	Insurtech: Paving the Path for Uberization of Insurance Through Disruptive Business Models
	Venkatesh Ganapathy
	2019
	Journal of the Insurance Institute of India
	6
	4
	27-32
	India

	19
	Artificial Intelligence and Health Insurance
	Karan Nangla
	2018
	Journal of the 
Insurance Institute of India
	6
	2
	56-62
	No specific

	20
	Study of Fuzzy Association Rules and Cross-Selling Toward Property Insurance Customers Based on FARMA
	Chun Yana
Haitang Suna
Wei Liu
	2016
	Journal of Intelligent & Fuzzy Systems
	31
	6
	2789-2794
	China

	21
	The Application of Customer Relationship Management and Data Mining in Chinese Insurance Companies
	Yupei Bai
	2018
	Management & Engineering
	
	31
	25-31
	China

	Underwriting and pricing

	22
	An Analysis of Customer Retention and Insurance Claim Patterns Using Data Mining: A Case Study
	K. A. Smith
R. J. Willis
M. Brooks
	2000
	Journal of the Operational Research Society
	51
	5
	532-541
	No specific

	23
	A Nonparametric Data Mining Approach for Risk Prediction in Car Insurance: A Case Study from the Montenegrin Market




	Vladimir Kašćelan
Ljiljana Kašćelan
Milijana Novović Burić
	2016
	Economic Research-Ekonomska Istrazivanja
	29
	1
	545-558
	Montenegro

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	24
	Artificial Intelligence for Estimation of Future Claim Frequency in Non-Life Insurance*
	K.M. Sakthivel
C.S. Rajitha
	2017
	Global Journal of Pure and Applied Mathematics
	13
	6
	1701-1710
	No specific

	25
	Artificial Intelligence: Implications for Social Inflation and Insurance
	Kevin H. Kelley 
Lisa M. Fontanetta 
Mark Heintzman 
Nikki Pereira
	2018
	Risk Management & Insurance Review
	21
	3
	373-387
	No specific

	26
	Assessing Risk in Life Insurance Using Ensemble Learning
	Rachna Jaina
Jafar A. Alzubib
Nikita Jaina
Pawan Joshi
	2019
	Journal of Intelligent & Fuzzy Systems
	37
	2
	2969-2980
	No specific

	27
	Automating the Underwriting of Insurance Applications
	Kareem S. Aggour
Piero P. Bonissone
William E. Cheetham
Richard P. Messmer
	2006
	AI Magazine
	27
	3
	36-50
	No specific

	28
	Automated Underwriting in Life Insurance: Predictions and Optimisation (Industry Track)*
	Rhys Biddle
Shaowu Liu
Guandong Xu
	2018
	Australasian Database Conference
	
	
	
	No specific

	29
	Automobile Insurance Classification Ratemaking Based on Telematics Driving Data
	Yifan Huang
Shengwang Meng
	2019
	Decision Support 
Systems
	127
	
	
	China

	30
	Big Data, Big Decisions
	Michael Gregory
	2016
	Journal of the Australian & New Zealand Institute of Insurance & Finance
	39
	2
	1-6
	No specific

	31
	Computational Intelligence with Applications to General Insurance: A Review
	Pietro Parodi
	2012
	Annals of Actuarial Science
	6
	2
	344-380
	No specific

	32
	Cream Skimming: Innovations in Insurance Risk Classification and Adverse Selection



	David A. Cather
	2018
	Risk Management & Insurance Review
	21
	2
	335-366
	No specific

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	33
	Evolutionary Optimization of Fuzzy Decision Systems for Automated Insurance Underwriting* 
	Piero P. Bonissone
Raj Subbu
Kareem S. Aggour
	2002
	2002 IEEE World Congress on Computational Intelligence; 2002 IEEE International Conference on Fuzzy Systems
	2
	
	1003-1008
	No specific

	34
	Good Drivers Pay Less: A Study of Usage-Based Vehicle Insurance Models*
	Yiyang Bian
Chen Yang
J. Leon Zhao
Liang Liang
	2018
	Transportation Research Part A: Policy and Practice
	107
	
	20-34
	No specific

	35
	Gradient Boosting Trees for Auto Insurance Loss Cost Modeling and Prediction*
	Leo Guelman
	2012
	Expert Systems with Applications
	39
	3
	3659-3667
	No specific

	36
	In a Spin
	Alice Underwood
	2019
	IQ: Insider Quarterly
	
	69
	32-22
	No specific

	37
	Profile: Plex.ai. Can It Shake Up Auto Insurance with AI and the blockchain?
	Mark Anderson
	2017
	IEEE Spectrum
	54
	7
	19
	No specific

	38
	Risk Assessment for Accounting Professional Liability Insurance*
	Şerafettin Sevim
Birol Yildiz
Nilüfer Dalkiliç
	2016
	Sosyoekonomi
	24
	3
	93-112
	No specific

	39
	Risk Prediction in Life Insurance Industry Using Supervised Learning Algorithms
	Noorhannah Boodhun
Manoj Jayabalan
	2018
	Complex & Intelligent Systems
	4
	
	145-154
	No specific

	40
	Robot Revolution
	Bernard Goyder
	2019
	IQ: Insider Quarterly
	
	69
	7-10
	No specific

	41
	Scoring with Technology
	Damian Cleary
Andrew Dunkley
	2019
	IQ: Insider Quarterly
	
	71
	54-55
	No specific

	42
	The Next Revolution
	Sabine VanderLinden
	2019
	IQ: Insider Quarterly
	70
	
	48-49
	No specific

	43
	The Value of Vehicle Telematics Data in Insurance Risk Selection Processes
	Philippe Baecke
Lorenzo Bocca
	2017
	Decision Support 
Systems
	98
	
	69-79
	No specific

	44
	Using Neural Networks as a Support Tool in the Decision Making for Insurance Industry*

	Chaohsin Lin
	2009
	Expert Systems with Applications
	36
	3 (2)
	6914-6917
	Taiwan

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	45
	Vehicle Insurance Model Using Telematics System with Improved Machine Learning Techniques: A Survey
	Theyyagura Mani Kanta Reddy
Bulla Premamayudu
	2019
	Ingénierie des Systèmes d'Information
	24
	5
	507-512
	No specific

	Contract administration and customer services

	46
	Addressing the Challenges of Government Service Provision with Artificial Intelligence
	Yongqing Zheng
Han Yu
Lizhen Cui
Chunyan Miao
Cyril Leung
Yang Liu
Qiang Yang
	2020
	AI Magazine
	41
	1
	33-43
	China

	47
	Application of Digital Technologies in Health Insurance for Social Good of Bottom of Pyramid Customers in India
	Bishwajit Nayak
Som S. Bhattacharyya
Bala Krishnamoorthy
	2019
	The International Journal of Sociology and Social Policy
	39
	9/10
	752-772
	India

	48
	Artificial Intelligence in Insurance Sector
	Shibyanshu Sharma
	2019
	Journal of the 
Insurance Institute of India
	6
	4
	59-61
	No specific

	49
	Using Artificial Intelligence to Create Value in Insurance
	Mikko Riikkinen
Hannu Saarijärvi
Peter Sarlin
Ilkka Lähteenmäki
	2018
	The International Journal of Bank Marketing
	36
	6
	1145-1168
	No specific

	Claim management

	50
	A Comparison of State-of-the-Art Classification Techniques for Expert Automobile Insurance Claim Fraud Detection

	Stijn Viaene
Richard A. Derrig
Bart Baesens
Guido Dedene
	2002
	The Journal of Risk and Insurance
	69
	3
	373-421
	No specific

	51
	Actuarial Applications of Word Embedding Models


	Gee Y Lee
Scott Manski
Tapabrata Maiti
	2020
	Astin Bulletin
	50
	1
	1-24
	No specific

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	52
	A Fuzzy-Based Algorithm for Auditors to Detect Elements of Fraud in Settled Insurance Claims
	Jagdish Pathak
Navneet Vidyarthi
Scott L. Summers
	2005
	Managerial Auditing Journal
	20
	6
	632-644
	No specific

	53
	A Machine Learning Approach for Individual Claims Reserving in Insurance
	Maximilien Baudry
Christian Y. Robert
	2019
	Applied Stochastic Models in Business & Industry
	35
	5
	1127-1155
	No specific

	54
	An Interactive Machine-Learning-Based Electronic Fraud and Abuse Detection System in Healthcare Insurance*
	Ilker Kose
Kemal Kilic
Mehmet Gokturk
	2015
	Applied Soft Computing
	36
	
	283-299
	No specific

	55
	Application of Artificial Intelligence in Claim Management and Fire Surveying in the Context of Bangladesh
	Nujhat Nahar
Intisar Tahmid Naheen
Sayed Jobaer Hasan

	2020
	BimaQuest: The Journal of Insurance & Management
	20
	2
	48-56
	Bangladesh

	56
	A Principle Component Analysis-Based Random Forest With the Potential Nearest Neighbor Method for Automobile Insurance Fraud Identification*
	Yaqi Li
Chun Yan
Wei Liu
Maozhen Li
	2018
	Applied Soft Computing
	70
	
	1000-1009
	No specific

	57
	A Review on Computer Technology Applications in Fraud Detection and Prevention
	Rafidah Zainal
Ayub Md Som
Nafsiah Mohamed
	2017
	Management & Accounting Review
	16
	2
	59-71
	No specific

	58
	A Survey on the State of Healthcare Upcoding Fraud Analysis and Detection

	Richard Bauder
Taghi M. Khoshgoftaar
Naeem Seliya
	2017
	Health Services & Outcomes Research Methodology
	17
	1
	31-55
	No specific

	59
	A Systematic Perspective on the Applications of Big Data Analytics in Healthcare Management


	Sachin S. Kamblea
Angappa Gunasekaranb
Milind Goswamic
Jaswant Manda
	2019
	International Journal of Healthcare Management
	12
	3
	226-240
	No specific

	60
	Auto Claim Fraud Detection Using Bayesian Learning Neural Networks*
	S. Viaene
G. Dedene
R.A. Derrig
	2005
	Expert Systems with Applications
	29
	3
	653-666
	No specific

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	61
	Auto Insurance Fraud Detection Using Unsupervised Spectral Ranking for Anomaly
	Ke Nian
Haofan Zhang
Aditya Tayal
Thomas Coleman
Yuying Li
	2016
	The Journal of Finance and Data Science
	2
	1
	58-75
	No specific

	62
	Combining the Power of Artificial Intelligence with the Richness of Healthcare Claims Data: Opportunities and Challenges
	David Thesmar
David Sraer
Lisa Pinheiro
Nick Dadson
Razvan Veliche
Paul Greenberg
	2019
	PharmacoEconomics
	37
	6
	745-752
	No specific

	63
	Data Mining Applications and Infrastructural Issues: An Indian Perspective
	R. P. Datta
	2008
	ICFAI Journal of Infrastructure
	6
	3
	42-50
	India

	64
	Data Mining to Predict and Prevent Errors in Health Insurance Claims Processing*
	Mohit Kumar
Rayid Ghani
Zhu-Song Mei
	2010
	Proceedings of the 16th ACM SIGKDD International Conference on Knowledge Discovery and Data Mining
	
	
	65-74
	No specific

	65
	Detecting Hospital Fraud and Claim Abuse Through Diabetic Outpatient Services
	Fen-May Liou
Ying-Chan Tang
Jean-Yi Chen
	2008
	Health Care Management Science
	11
	4
	353-358
	No specific

	66
	Fintech: AI Powers Financial Services to Improve People's Lives
	Yuan Qi
Jing Xiao
	2018
	Communications of the ACM
	61
	11
	65-69
	No specific

	67
	Fraud Detection in Automobile Insurance using a Data Mining Based Approach
	Ali Ghorbani
Sara Farzai
	2018
	International Journal of Mechatronics, Electrical and Computer Technology (IJMEC)
	8
	27
	3764-3771
	No specific

	68
	Fraud Detection System: A Survey*
	Aisha Abdallah
Mohd Aizaini Maarof
Anazida Zainal
	2016
	Journal of Network and Computer Applications
	68
	
	90-113
	No specific

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	69
	Identifying Key Fraud Indicators in the Automobile Insurance Industry Using SQL Server Analysis Services
	Botond Benedek
Ede László
	2019
	Studia Universitatis Babes-Bolyai
	64
	2
	53-71
	Romania

	70
	Improving Fraud and Abuse Detection in General Physician Claims: A Data Mining Study
	Hossein Joudaki1, 
Arash Rashidian
Behrouz Minaei-Bidgoli
Mahmood Mahmoodi
Bijan Geraili
Mahdi Nasiri
Mohammad Arab
	2016
	International Journal of Health Policy & Management
	5
	3
	165-172
	No specific

	71
	Insurtech: The Unchartered Potential
	Tej Rajani 
	2019
	Journal of the 
Insurance Institute of India
	6
	3
	53-61
	No specific

	72
	Leveraging Deep Learning With LDA-Based Text Analytics to Detect Automobile Insurance Fraud
	Yibo Wang
Wie Xu
	2018
	Decision Support 
Systems
	105
	
	87-95
	No specific

	73
	Machine Learning in Individual Claims Reserving*
	Mario V. Wüthrich
	2018
	Scandinavian Actuarial Journal
	2018
	6
	465-480
	No specific

	74
	Medicare Fraud Detection Using Neural Networks
	Justin M. Johnson
Taghi M. Khoshgoftaar
	2019
	Journal of Big Data
	6
	1
	1-135
	USA

	75
	Metafraud: A Meta-Learning Framework for Detecting Financial Fraud
	Ahmed Abbasi
Conan Albrecht
Anthony Vance
James Hansen
	2012
	MIS Quarterly
	36
	4
	1293-1327
	No specific

	76
	Modeling Insurance Fraud Detection Using Imbalanced Data Classification*




	Amira Kamil Ibrahim Hassan
Ajith Abraham
	2016
	Advances in Intelligent Systems and Computing
	419
	
	117-127
	No specific

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	77
	Random Rough Subspace Based Neural Network Ensemble for Insurance Fraud Detection*
	Wei Xu
Shengnan Wang
Dailing Zhang
Bo Yang
	2011
	IEEE (2011 Fourth International Joint Conference on Computational Sciences and Optimization)
	
	
	1276-1280
	No specific

	78
	Strategies for Detecting Fraudulent Claims in the Automobile Insurance Industry*
	Stijn Viaene
Mercedes Ayuso
Montserrat Guillen
Dirk Van Gheel
Guido Dedene
	2007
	European Journal of Operational Research
	176
	1
	565-583
	No specific

	79
	Survey of Insurance Fraud Detection Using Data Mining Techniques*
	H. Lookman Sithic
T. Balasubramanian
	2013
	International Journal of Innovative Technology and Exploring Engineering (IJITEE)
	2
	3
	62-65
	No specific

	80
	The Application of Data Mining Techniques in Financial Fraud Detection: A Classification Framework and an Academic Review of Literature
	E.W.T. Ngai
Yong Hu
Y.H. Wong
Yijun Chen
Xin Sun
	2011
	Decision Support 
Systems
	50
	3
	559-569
	No specific

	81
	Transforming Big Data into Analytical Insight


	Tony Gallagher
	2014
	Journal of the Australian & New Zealand Institute of Insurance & Finance
	37
	2
	21-24
	No specific

	82
	Using Data Mining to Detect Health Care Fraud and Abuse: A Review of Literature*
	Hossein Joudaki
Arash Rashidian
Behrouz Minaei-Bidgoli
Mahmood Mahmoodi
Bijan Geraili
Mahdi Nasiri
Mohammad Arab
	2015
	Global Journal of Health Science
	7
	1
	194-202
	No specific

	83
	Use of Data Mining in Vehicle Insurance Fraud


	Nuran Cömert
Merve Kaymaz

	2019
	Marmara University Journal of Economic & Administrative Sciences
	41
	2
	364-390
	No specific

	ID
	Title
	Author(s)
	Year
	Journal (book)
	Volume
	Issue
no.
	Pages
	Country

	84
	What's Next for Loss Adjusters?
	Cameron Cooper
	2016
	Journal of the Australian & New Zealand Institute of Insurance & Finance
	39
	4
	48-50
	No specific

	Asset and risk management

	85
	Computational Approaches and Data Analytics in Financial Services: A Literature Review
	Dimitris Andriosopoulos Michalis Doumpos
Panos M. Pardalos
Constantin Zopounidis
	2019
	Journal of the Operational Research Society
	70
	10
	1581-1599
	No specific

	86
	Fuzzy Logic in Insurance
	Arnold F. Shapiro
	2004
	Insurance: Mathematics & Economics
	35
	2
	399-424
	No specific

	Support activities

	87
	Big Data and Discrimination: Perils, Promises and Solutions. A Systematic Review
	Maddalena Favaretto
Eva De Clercq
Bernice Simone Elger
	2019
	Journal of Big Data
	6
	1
	1-27
	No specific

	88
	Big Data – Can It Make a Big Impact in the Insurance Sector?

	Srinidhi Venkatesh
	2019
	Journal of the 
Insurance Institute of India
	6
	4
	92-97
	India

	89
	Ensuring Trustworthy Use of Artificial Intelligence and Big Data Analytics in Health Insurance

	Calvin W L Ho
Joseph Alib
Karel Caals
	2020
	World Health Organization. Bulletin of the World Health Organization
	98
	4
	263-269
	No specific

	90
	Ethical Barriers to Artificial Intelligence in the National Health Service, United Kingdom of Great Britain and Northern Ireland
	Claire Louise Thompson
Heather May Morgan
	2020
	World Health Organization. Bulletin of the World Health Organization
	98
	4
	293-295
	No specific

	91
	The Missing Link
	Nick Mair
	2018
	IQ: Insider Quarterly
	
	68
	39-40
	No specific

	Sources marked with an * at the end of the title in column 2 have been identified during the backward search.




Table B2: Data set of industry studies that address multiple stages of the insurance value chain
	ID
	Title
	Author(s)
	Year
	Company/institute
	Country

	1
	AI in Insurance: Hype or Reality?
	Unknown
	2016
	PwC
	No specific

	2
	Artificial Intelligence in Health Insurance: Smart Claims Management with Self-Learning Software*
	Steffen Hehner
Boris Körs
Manuela Martin
Elke Uhrmann-Klingen
Jack Waldron
	2017
	McKinsey & Company
	No specific

	3
	Big Data Analytics in Motor and Health Insurance: A Thematic Review*
	Unknown
	2019
	European Insurance and Occupational Pensions Authority (EIOPA)
	No specific

	4
	Considering the Impact of AI in Insurance
	Sam Jones
Becky Humphreys
Mark Woolnough
	2019
	IBM
	No specific

	5
	Data Logistics and AI in Insurance Risk Management
	Christian Spindler
Christian H. Hoffmann
	2019
	International Data Spaces Association (White Paper)
	No specific

	6
	Digital Disruption in the Insurance Industry*
	Tanushree Srivastava Deepanshu Yadav
	2017
	KPMG
	No specific

	7
	From Mystery to Mastery: Unlocking the Business Value of Artificial Intelligence in the Insurance Industry
	Unknown
	2017
	Deloitte
	No specific

	8
	Global Insurance Trends Analysis 2018*
	Shaun Crawford
Luca Russignan
Nilabh Kumar
	2018
	Ernst & Young Global Limited
	No specific

	9
	How Smarter Technologies Are Transforming the Insurance Industry*
	Roy Jubraj
Sharad Sachdev
Simon Tottman
	2018
	Accenture
	No specific

	10
	Hype or Reality? The State of Artificial Intelligence and Machine Learning in the Insurance Industry
	John Beal
	2019
	LexisNexis Risk Solutions
	No specific

	11
	India Insurance Perspective*

	Joydeep K Roy
Atanu Sen
	2017
	PwC
	India

	12
	Innovation in Insurance: How Technology Is Changing the Industry*


	Unknown
	2016
	Institute of International Finance (IIF)
	No specific

	ID
	Title
	Author(s)
	Year
	Company/institute
	Country

	13
	Insurance 2030– The Impact of AI on the Future of Insurance*
	Ramnath Balasubramanian
Ari Libarikian
Doug McElhaney
	2018
	McKinsey & Company
	No specific

	14
	Insurtech—The Threat That Inspires*
	Tanguy Catlin
Johannes-Tobias Lorenz
Björn Münstermann
Peter Braad Olesen
Valentino Ricciardi
	2017
	McKinsey & Company
	No specific

	15
	Machine Learning in Insurance
	Ravi Malhotra
Swati Sharma
	2018 
	Accenture
	No specific

	16
	Making Digital Strategy a Reality in Insurance*
	Tanguy Catlin
Somesh Khanna
Johannes-Tobiaz Lorenz
Sandra Sancier-Sultan
	2016
	McKinsey & Company
	No specific

	17
	Promoting Responsible Artificial Intelligence in Insurance
	Unknown
	2020
	The Geneva Association
	No specific

	18
	Technology for People – The Era of the Intelligent Insurer
	John Cusano
Andy Starrs
	2017
	Accenture
	No specific

	19
	The Changing Face of Indian Insurance: Bigger, Better, Faster
	Philipp Gerbert
Jan Justus
Martin Hecker
	2017
	Federation of Indian Chambers of Commerce and Industry and The Boston Consulting Group (BCG)
	India

	20
	The Chaotic Middle – The Autonomous Vehicle and Disruption in Automobile Insurance*
	Nick Failla
Dylan Jaffee
Nate Loughin
	2017
	KPMG
	No specific

	21
	The Current InsurTech Landscape: Business Models and Disruptive Potential*
	Alexander Braun
Florian Schreiber
	2017
	Institute of Insurance Economics I.VW-HSG, University of St. Gallen
	No specific

	22

	The Impact of Big Data and Artificial Intelligence (AI) in the Insurance Sector
	Unknown
	2020
	OECD
	No specific


	Sources marked with an * at the end of the title in column 2 have been identified during the backward search.



Appendix C
Figure C1 illustrates the importance of artificial intelligence in different parts of the value chain based on the number of articles addressing the respective stage in the insurance value chain. The number of papers assigned to each stage in the value chain is divided by the 91 papers that have been assigned to any value chain stage in Table B1. Sources from Table B2 are not included in this examination, as they apply to more than one stage in the value chain. Most papers assess the potential of artificial intelligence for claim management (38%) and underwriting and pricing (26%).

Figure C1: Relative importance of artificial intelligence in different parts of the insurance value chain (n=91)




Appendix D
Table D1: Definitions of artificial intelligence
	Source
	Definition of artificial intelligence

	Barr and Feigenbaum (1981)
	‘The part of computer science concerned with designing intelligent computer systems, that is, systems that exhibit characteristics we associate with intelligence in human behaviour – understanding language, learning, reasoning, solving problems and so on’


	McCarthy (2007)
	‘The science and engineering of making intelligent machines, where intelligence is the computational part of the ability to achieve goals in the world’


	Wang (2008)
	‘The essence of intelligence is the principle of adapting to the environment while working with insufficient knowledge and resources. Accordingly, an intelligent system should rely on finite processing capacity, work in real time, open to unexpected tasks, and learn from experience. This working definition interprets “intelligence” as a form of relative rationality’


	Struhl (2017)
	‘Anything a machine does to respond to its environment to maximise its chances of success’


	Kelley et al. (2018)
	‘A computer system that can sense its environment, comprehend, learn, and take action from what it is learning’


	Kaplan and Haenlein (2019)
	‘A system’s ability to correctly interpret external data, to learn from such data, and to use those learnings to achieve specific goals and tasks through flexible adaption’





Appendix E
Table E1: Value chain and technology matrix
	Value chain
stage
AI
application
	Marketing
	Product development
	Sales and 
distribution
	Underwriting and pricing
	Contract administration and customer service
	Claim management
	Asset and risk 
management

	Voice/speech 
recognition and natural language generation
	
	
	Chatbots for automated product consultation and sales of standardised products
	
	Chatbots answering written and verbal customer queries
	
	

	Text analytics and natural language processing
	
	
	
	Automated underwriting process

More accurate risk assessment 

Instant insurance quotes

Real-time data evaluation for premium pricing

Automation of application handling
	
	Automated claims management process

Improved fraud detection
	

	Image and video analysis
	
	
	Enter new expansion markets and development of ecosystems
	
	
	
	
	Automated market research and more sophisticated analysis of market data

Automated risk reporting

	Predictive analytics
	Improved prediction of customer lifetime value 

Enhanced customer segmentation

Tailored communication strategies
	Advanced customer insights enable development of innovative insurance products

Establish Add-on services in addition to risk coverage
	
	Proactive customer relationship management

Improved after-sales services

Identification of cross- and up-selling opportunities
	
	Improved customer engagement and proactive client outreach
	
	

	Pattern and 
anomaly detection
	
	
	
	
	
	
	
	

	Recommendation engine
	More sophisticated marketing campaigns

Tailored product recommendations
	
	
	
	Offering product recommendations in addition to customer service
	
	

	Facial recognition and biometrics
	
	
	
	
	Biometrics authorisation processes
	
	

	Automatic decision making
	
	
	
	
	
	
	Robo-advisors for automated asset allocation process
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