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Key facts:
•Dates: 25th-29th August 2019
•Organiser: Varna University of Management, Varna, Bulgaria
•Venue: Rosslyn Hotel Dimyat 4* (
http://dimyat.rosslyn-hotels.com/)
•More information at: 
https://www.aiest.org/conference/conference-2019-varna/ 
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Forthcoming on 14th October 
2019
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https://nexttourismgeneration.eu
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Robots, AI and automation 
technologies have arrived …
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Source: http://vignette4.wikia.nocookie.net/starwars/images/c/c8/Counterparts.jpg https://en.wikipedia.org/wiki/BB-8
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Source: http://vignette2.wikia.nocookie.net/avp/images/4/49/Terminator.jpg
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Source: http://www.kurzweilai.net/images/robot-thinking-one.png
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Application of robots, AI 
and automation 

technologies
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Manufacturing
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http://www.businesskorea.co.kr/sites/default/files/field/image/Industrial-Robots-Hyundai-Heavy.jpg
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Manufacturing
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Warehousing, supply and logistics
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https://abm-website-assets.s3.amazonaws.com/inddist.com/s3fs-
public/styles/hero/public/featured_image/2017/01/Amazon-Robots.jpg?itok=fhqW-lPW
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Warehousing, supply and logistics
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http://spectrum.ieee.org/automaton/robotics/industrial-robots/german-warehouse-robots-tackle-picking-tasks
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Agriculture

17

http://sparc-robotics.eu/wp-content/uploads/2014/05/polni-robot-amazone-bonirob-44e031.jpg
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Transportation / Autonomous cars
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https://media.wired.com/photos/5a6fbe7d68851b1549e7d280/master/w_799,c_limit/Waymo-Minivan.jpg
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Medicine
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http://mediad.publicbroadcasting.net/p/wual/files/styles/x_lar
ge/public/201712/xi.jpg
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Warfare
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https://media.defense.gov/2010/Feb/01/2000398487/1088/820/0/090609-F-0000M-777.JPG
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Legal services
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http://www.kurzweilai.net/will-ai-replace-judges-and-lawyers
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Households
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http://www.roboticstrends.com/images/photos/xiaomi-mi-
robot-vacuum.jpg

https://www.samsung.com/au/family-hub-refrigerator/
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Households
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http://www.verifyrecruitment.com/blog/wp-content/uploads/2018/02/IOT-Smart-Home.png
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Swimming pools
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https://allpools.net/wp-content/uploads/2017/08/2-Various-Types-of-Pool-
Cleaners.jpg

•Gardens

Photo credit: Stanislav Ivanov
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Guards
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http://cdn.hiconsumption.com/wp-
content/uploads/2014/11/K5-
Security-Guard-Robot-3.jpg

•Parcel delivery

https://media.wired.com/photos/5c48c3ab9fa6e032a790af23/master/w_79
9,c_limit/amazon-scout.jpg
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Education

26

Source: https://3e7e6c34hre53ebyea38hmr6-wpengine.netdna-ssl.com/wp-
content/uploads/2017/09/nao.png

•Entertainment

https:/p/prpoboors.nu//pimug/p/tpoodas/p20l18/p0l8/p10l/pVlecrorp%22a
%220ldaorpdbooe%220lrpoboor%220lfrpomu%220lAnuki.jtpg
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
• Information provision in service industries
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Photo credit: Stanislav Ivanov
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Smart-looking and attentive robotic students!
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Source: Ulrike Gretzel
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Cucumbers cutting robots

29

Special slide for Ulrike Gretzel 
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Sex services
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https://surgefs.imgix.net/quality=v:80/K25JiHV0QUKIXCo9usln?
auto=format&ixlib=imgixjs-3.3.2&w=1000

https://www.vanguardngr.com/wp-
content/uploads/2018/02/Sex-robot-2.png

18
+
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Search engines
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•E-commerce
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Finance
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http://static3.businessinsider.com/image/581cd80d46e27a2e008b4cf3-1920/fintech-ecosystem-diagram.png
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Digital assistants

33



stanislavivanov.com 

Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Social media chatbots
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
• Journalism

35



stanislavivanov.com 

Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Academic research
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Retail
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https://www.mark-up.it/wp-content/uploads/sites/3/2016/03/60273bf8cee75ed9a721e642cda0c43e.jpg
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Wearable technology
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http://www.crewtoo.com/wp-content/uploads/2015/08/technology.jpg
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
• Implantable technology

39

https://2wpb9mpgou83870m43d4f7bp-wpengine.netdna-ssl.com/wp-
content/uploads/2017/08/Applications-of-implantable-medical-devices-s.png
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Applicaiion of robois, AI an  
auiomaiion iechnologies:
•Human microchip implants
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https://static.independent.co.uk/s3fs-
public/thumbnails/image/2017/04/06/15/an1
19077210epa05887654-a-pi.jpg

https://am14.akamaized.net/med/cnt/uploads/2017/04/2015
-02-26-YouTube-Microchip-768x432.jpg

https://images0.persgroep.n
et/rcs/RMKm0FTwBlXgGqt
XjB0rmA2V59I/diocontent/1
09189031/_crop/1/225/899/
509/_fitwidth/763?
appId=2dc96dd3f167e9199
13d808324cbfeb2&quality=
0.8
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The tendency to use RAIA in the 
production of goods and services will 
accelerate in the future until society 

reaches a point when all (or an 
overwhelming share of) goods and 

services are produced by RAIA with 
limited human involvement. Such an 
economic system, based on robots, 
artifcial intelligence and (service) 
automation, is called ‘robonomics’

41
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Robonomics is an economic 
system that uses robots, 
artifcial intelligence and 

(service) automation 
technologies as production 
factors, instead of human 

labour. 

42
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Why RAIA iechnologies?             
(1)
•RAIA could work 24/7
•RAIA could implement various tasks and 

expand their scope with software and 
hardware upgrades

•RAIA could provide constant or improving 
quality of their work

•RAIA could fulfl their work correctly and in 
a timely manner

•RAIA could do routine work repeatedly

43
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Why RAIA iechnologies?             
(2)

44

•RAIA do not complain, 
get ill, go on strikes, 
spread rumors, 
discriminate, quit their 
job without notice, show 
negative emotions, 
shirk from work
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Why noi RAIA iechnologies?         
 (1)
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•RAIA lack creativity
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Why noi RAIA iechnologies?         
 (2)

46

•RAIA may (will) be perceived as threat by human 
employees (e.g. Neo-Luddism movement)
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Why noi RAIA iechnologies?         
 (3)
•RAIA will not be any time soon completely 

independent of human supervision
•RAIA lack personal approach
•RAIA can orientate in structured situations 

(at least for the moment)

47



stanislavivanov.com 

Prior studies
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Prior siu ies
Opposing views of technological 
progress

49

•Researchers’ attitudes towards RAIA 
range from the positive appraisal of 
liberating humans of manual labour and 
creating new business opportunities 
(Brynjolfsson & McAfee, 2014; Frank, 
Roehring & Pring, 2017; LaGrandeur & 
Hughes, 2017; Talwar, 2015) to fear of 
pauperising and making humans obsolete 
in a fully robotised society (Barrat, 2013; 
Crews, 2016; Leonhard, 2016).
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Prior siu ies
The optimists
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Prior siu ies
The optimists
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Prior siu ies
The pessimists
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Prior siu ies
The pessimists
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Prior siu ies
The transhumanists …
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Prior siu ies
… and the disillusionment
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Prior siu ies
Economics
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Prior siu ies
Industry focus
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Prior siu ies
The political economy of robots 
and the future of work
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Prior siu ies
Robots everywhere
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Prior siu ies
Conference proceedings
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Prior siu ies
Basic income

61



stanislavivanov.com 

Prior siu ies
National security and warfare
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Prior siu ies
Even humanities deal with 
robots
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Prior siu ies
Robot ethics
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Prior siu ies
Sex with robots
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Even Dan Brown incorporaie  
ariifcial inielligence as a 
characier in his book!
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Robonomics 
is inevitable
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Principles of Robonomics
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Principles of Robonomics (1)

•High level of automation
•Active use of variety of single- and multi-

purpose industrial, service and social robots
•All or most of the products (goods and services) 

are produced / provided by robots, artifcial 
intelligence and automation technologies

•High cost-eficiency of production – 
economically eficient on-demand single/few 
unit(s) production of some goods

•Small and dispersed factories, close to 
consumers (reshoring)

70
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Principles of Robonomics (2)

71

EPC=Eficient 
production 

capacity

EPC1EPC2

Costs 
per 
unit

Productio
n capacity

A

B
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Principles of Robonomics (3)

•High level of standardisation of services – 
strict algorithmisation of service provision

•Labour and capital abundance are not 
competitive advantages, but knowledge and 
creativity

•Fewer but more knowledge-intensive jobs
•Disconnection between employment and 

incomes - employment is not the major 
source of incomes

72
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Drivers of Robonomics
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Drivers of Robonomics

74

Macroenvironmental factors

Microenvironmental factors

Corporate level factors
Psychological factors
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Drivers of Robonomics
Macroenvironmental factors

75

https:/p/padrd.worpoabodnuk.orpg/pinuaicdrorp/pSP.DYN.TFRT.IN?enua=20l16&srdrpr=1960l&view=chdrpr&yedrp=20l16

Number of children per woman (1960-2016)

• Demography:
▫Aging population > disruptions in the labour market
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Drivers of Robonomics
Macroenvironmental factors

76

Solutions to plummeting populations

Produc
e 

people
Import people

Substitute people

Short-
term

Long-
term

Low

Social and 
political 
resistance 
and 
tension

Hig
h

Horizon
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Drivers of Robonomics
Macroenvironmental factors
• Politics:

▫Governmental control on populations

77
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Drivers of Robonomics
Macroenvironmental factors
• Technology:

▫Advances in RAIA technologies
• Legal framework:

▫Antidiscrimination laws
▫Labour laws
▫Taxation

• Culture and society:
▫Attitudes towards RAIA technologies

78
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Drivers of Robonomics
Microenvironmental factors
•Labour market:

▫Lack of suficient and qualifed human 
employees

•Competitive pressure:
▫Adoption of RAIA technologies by competitors

•Customers:
▫Acceptance of RAIA technologies

79
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Drivers of Robonomics
Corporate level factors
•Economic eficiency:

▫Cost eficiency
▫Productivity
▫Operations management

80
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Drivers of Robonomics
Psychological factors
•Preferences:

▫Managers’ preferences towards the use of 
robots/automation technologies instead of 
human employees

81
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Advent of Robonomics
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A veni of Robonomics

83

Stage Description

Stage 
1

Adoption of RAIA by individual companies in an 
industry

Stage 
2

Spread of RAIA among companies in an industry

Stage 
3

Gradual spread of RAIA among industries and 
countries

Stage 
4

Spill-over efects of RAIA from developed to 
developing economies in the form of substituting 
low-cost labour in developing countries for 
automated factories in developed economies and 
bots
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Benefts of Robonomics
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Benefis of Robonomics
Short-term
•Decrease in costs and prices
•Improved environmental sustainability of 

production
•Short-term increase in birth rates

85
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Benefis of Robonomics
Long-term
•Improved quality of life in the long term due 

to:
▫People are liberated of hard manual labour
▫Drastic increase of leisure time
▫Time for creative and pleasure activities
▫Less (no) work-related stress
▫Improved health
▫Increased life expectancy

•Global government and global citizenship
•Accelerated space exploration

86
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Challenges of Robonomics
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Challenges of Robonomics
Short- and mid-term
•Unemployment and relative overpopulation – 

fewer human employees and lower salaries:
Frey & Osborne (2017) assess the probability 

of computerisation for 702 detailed 
occupations in the USA and conclude that 
47% of total jobs in the country are risk of 
being substituted by AI. 

DeCanio (2016) measures the elasticity of 
substitution of human labour with robots in 
the USA and concludes that it would lead to 
signifcant drop in wages. 

88



stanislavivanov.com 

Challenges of Robonomics
Short- and mid-term
•Psychological problems of people who fnd 

themselves with too much free time, nothing 
to do and no need to work => recipe for 
political revolutions

•Fear, social unrest and political instability
•Migration
•Wars

89
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Challenges of Robonomics
Long-term
•Possible functional illiteracy – humans may 

forget how to do things once robots and 
automation technologies do them

90
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Challenges of Robonomics
Long-term
•Division of society between employed and 

unemployed
•Changes in social values – is human life 

valuable? Do we need other people to satisfy 
our needs when we have robots?

•Possible signifcant decrease in population 
in the long-term

91
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Solutions to the challenges 
of Robonomics

92
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Propose  soluiions io ihe 
challenges of Robonomics
Prior literature has elaborated on some solutions to 
technological unemployment like mandating 
employment, government job creation, work 
sharing, employment impact statements, tax 
policies and fnancial incentives for job creation, 
etc. (e.g. Stevens & Marchant, 2017). These 
solutions assume that given the right stimuli the 
economy will create enough jobs to keep full 
employment. However, they may work on the road 
to robonomics as tools to mitigate the impacts of 
technological unemployment, but not during 
robonomics when society reaches full robotisation 
of economy and people do not need to work. 

93
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Propose  soluiions io ihe 
challenges of Robonomics
•Constant and fuid free life-long education
•Entertainment
•Tourism and leisure activities
•Volunteering
•Robot-based taxation
•Universal basic income (Basic income 

guarantee)
•Birth control / birth right patent
•Redefnition of human rights

94
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Propose  soluiions io ihe 
challenges of Robonomics

95

Universal Basic Income
Advantages:
•Provides income for all people in a society 
and serves as a social safety net
•Easy to administer
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Propose  soluiions io ihe 
challenges of Robonomics

96

Universal Basic Income
Disadvantages:
•Requires a lot of resources to fnance, which at 
the absence of or limited proceeds of income 
taxes (due to the fewer number of people 
working) may be dificult to fnance
•May suppress many people’s stimuli to work and 
improve their skills, thus making them 
permanently unemployable
•Migration and subsequent social tension if UBI 
is introduced in one or few countries only without 
strict migration control
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Propose  soluiions io ihe 
challenges of Robonomics

97

Robot tax
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Propose  soluiions io ihe 
challenges of Robonomics
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Propose  soluiions io ihe 
challenges of Robonomics

99

Redefnition of human rights

http://www.un.org/sites/www.un.org/files/2015/10/07/universal-declaration-
human-rights.jpg

https://render.fineartamerica.com/images/rendered/default/poster/8/10/break/i
mages/artworkimages/medium/1/declaration-of-the-rights-of-man-and-citizen-
french-school.jpg
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Propose  soluiions io ihe 
challenges of Robonomics

Situatio
n

Biological 
right 

(reproduction
)

Political 
right 

(voting)

Economic 
right (basic 

income)

Outcome

1 Yes Yes Yes Country default

2 Yes Yes No Mass poverty

3 Yes No Yes Country default

4 Yes No No Mass poverty

5 No Yes Yes Demographic crisis

6 No Yes No Demographic crisis

7 No No Yes Demographic crisis

8 No No No Demographic crisis

100

Redefnition of human rights
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Propose  soluiions io ihe 
challenges of Robonomics

Only a combination between options [2] and 
[7] provides a stable solution

People self-select whether they want the cozy 
life without work, but subject to sterilization 
and without the right to vote, OR they will not 
receive any guaranteed income but will have 
the right to vote and reproduce

101

Situatio
n

Biological 
right 

(reproduction
)

Political 
right 

(voting)

Economic 
right (basic 

income)

Outcome

2 Yes Yes No Mass poverty

7 No No Yes Demographic crisis

Redefnition of human rights
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Propose  soluiions io ihe 
challenges of Robonomics

102
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Robots, AI and automation 
technologies have arrived 

and are here to stay.

Prepare …

103
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THANK YOU 
FOR THE 

ATTENTION
!

QUESTIONS
?
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