

  
    
            
        
      
      
        
          
        

        
          
            
          
        
        
          
            
              
                
              
            

            
              
                
                  Senest søgte
                

              

                
                  
                      
                      
                        
                      
                  

                
              
                Ingen resultater fundet
              

            

          

          
            
              

                
              
            

            
              
                Tags
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ingen resultater fundet
              

            

          

          
            
              
                
              
            

            
              
                Dokument
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ingen resultater fundet
              

            

          

        

      

    

    
      
        
          
        
      
              

                        
  
  

                
            
            
        
        Dansk
                        
          
            
            
              
                Hjem
                
                  
                
              
              
                Skoler
                
                  
                
              
              
                Emner
                
                  
                
              
            

          

        


        
          Log på
        
        
        
        
        
          

  





  
    
      
      	
            
              
              
            
            Slet
          
	
            
              
              
            
          
	
            
              
                
              
              
            
          
	
          

        
	Ingen resultater fundet


      
        
          
        
      
    

  







  
      
  
    
    	
                                    
              Hjem
            
            




	
                          
                
              
                        
              Andet
            
            


      
                  Uniquely Human Abilities in the Digital Age - A qualitative exploration for a Successful Transformation of the Workplace during the Fourth Industrial Revolution
      

      
        
          
            
              
                
              
            
            
            
              
                Del "Uniquely Human Abilities in the Digital Age - A qualitative exploration for a Successful Transformation of the Workplace during the Fourth Industrial Revolution"

                
                  
                    
                  
                  
                    
                  
                  
                    
                  
                  
                    
                  
                

                
                  

                  
                    COPY
                  
                

              

            

          

          
            
              

                
              
            
          

        

      

    

    
      
        
          
            
              
            
                          
                N/A
              
                      


          
            
              
            
                          
                N/A
              
                      

        

        
                      
              
                
              
                               Protected
                          

                    
            
              
            
            
              Akademisk år: 
                2022
              
            

          

        

        
          
            
            
                
                    
                
                Info
                
                

            
            

            

                        
  

                
        Hent
          
              

          
            
              
                
                Protected

              

              
                
                
                  Academic year: 2022
                

              

            

            
              
                
                  
                
                
                
                  
                    Del "Uniquely Human Abilities in the Digital Age - A qualitative exploration for a Successful Transformation of the Workplace during the Fourth Industrial Revolution"

                    
                      
                        
                      
                      
                        
                      
                      
                        
                      
                      
                        
                      
                    

                    
                      

                      
                        
                      
                    

                    Copied!

                  

                

              

              
                
                  
                
              

            

            
              
                
                189
              

              
                
                0
              

              
                
                0
              

            

          

        

      

      
        
                              
            
            189
          

          
            
            0
          

          
            
            0
          

        

      

    

  



  
        
                    
  
    
    
      
        Indlæser....
        (se fuldtekst nu)
      

      
        
      

      
      

    

  




  
      

                    Vis mere (   Sider )
        
  


  
      

                    Hent nu ( 189 Sider )
      



      
            
  
    Hele teksten

    
      (1)
Uniquely Human Abilities in the Digital Age 



-  A qualitative exploration for a Successful Transformation of the Workplace during  the Fourth Industrial Revolution 



Isabell Fries/ 115725 



Master of Science in International Business & Politics   Copenhagen Business School  



Supervisor: Mari- Klara Stein   Department of Digitalization,   Copenhagen Business School   Supervisor: Thomas Bohné  Institute for Manufacturing,   University of Cambridge  



Submission Date: 16
th of September, 2019   Number of pages: 77 



Number of characters: 169.173 



(2)
Abstract 



Nowadays, the public debate on the future development of technology and its impact on the labour  market seems to focus on the replacement of human abilities and the dominant approach how to do  so. This becomes evident in discussions on automation, AI/ML or industry 4.0. The debate about AI  also  has  to  consider  the  characteristics  that  make  humans  indeed  human.  When  the  boundaries  between  humans  and  machines  start  to  blur,  the  machine  is  no  longer  merely  a  tool,  but  an  autonomous unit that can make complex decisions.  



This  study  intends  to  achieve  a  broader  understanding  of  uniquely  human  abilities  and  areas  of  technological superiority, the application of future skills to the future workplace, and the potential of  human-machine  interaction.  These  topics  were  surveyed  in  a  qualitative  study  interviewing  30  experts  and  moderating  three  focus  groups,  and  which  followed  an  extensive  review  of  existing  literature in the field. Concrete implementation recommendations are provided. 



The  result  of  this  study  is  a  taxonomy  of  uniquely  human  abilities,  which  highlights  the  high  importance of social skills that are required for the future of work. It further suggests that the human  abilities  social  interaction,  creativity  and  cognition  are  indispensable  in  the  ongoing  technological  change.  These  abilities  further  need  to  be  joined  with  more  advanced  human-machine  collaborations.  



This study generates a valuable contribution to the field through new insights in human abilities and  the future of work in the era of industry 4.0. It contributes to the field by suggesting necessary future  skills at the workplace, as well as a change of the educational system. The findings of the study are  particularly  relevant  for  current  and  future  employees  and  may  be  able  to  support  them  on  their  journey to develop a skillset that best fits for the future. The study might also serve as a basis for  personnel and management development, recruitment and science. 



Keywords  human  abilities,  future  skills,  social  skills,  future  of  work,  artificial  intelligence,  fourth 

industrial revolution, human-machine interaction, qualitative research  
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11  1  Introduction  



1.1  Motivation 



“Even  highly  automated  systems,  such  as  electric  power  networks,  need  human  beings  for  supervision,  adjustment,  maintenance,  expansion  and  improvement. 



Therefore,  one  can  draw  the  paradoxical  conclusion  that  automated systems still are man/machine systems, for which  both technical and human factors are important” (Bibby et al.,  1975, p.664).  



Despite this positive view of the future by Bibby et al., technological progress seems to have become  unstoppable during the last years. Recently, a machine defeated the world champion in AlphaGo,  once seen as a game that is impossible to win for a machine.  



Ke Jie didn't stand a chance, although the twenty-year-old Chinese player had mastered the almost  three-thousand-year-old Chinese board game Go like no other player before him. But in May 2017,  Ke found his champion. He was defeated in three rounds of the game by his overpowering opponent: 



AlphaGo, a computer developed by Google (Huang, 2017).  



  



On that day, one could say humans’ last ‘domain’ fell in the race against the machines  –  at least in  the  world  of  games:  The  extremely  complex  strategy  game  Go  with  its  almost  infinite  number  of  potential  moves  –    the  number  is  greater  than  that  of  all  atoms  in  the  universe –  was  previously  considered invincible for computers (ibid.).  



  



AlphaGo is a self-learning system, which means that only the basic rules of Go were programmed  by  humans.  AlphaGo  "learned"  the  rest  by  memorizing  the  patterns  from  millions  of  moves  and  playing against itself in countless games. And it got better and better. “The future belongs to AI," Ke  said after his defeat (Huang, 2017b). Is this argumentation true? What can society learn from this 



“success over humanity”? 



The triumph of AlphaGo raises concerns by many people that robots could take over the world. At 

the  same  time,  however,  it  is  worth  to  look  behind  the  curtain  of  AlphaGo.  This  victory  was  only 

possible through an immense teaching effort by Google and DeepMind, in which a high number of 

employees were involved, in supervising the algorithm (DeepMind, 2019). Thus, in order to beat the 

one  world  champion,  a  significant  number  of  jobs  have  been  created  to  facilitate  this  win.  This 

development and change is exemplary for many discussions in the field of future of work. It leads to 
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12  the expectation that society and humans need to prepare for a changing world environment in the  era of digital technologies and industry 4.0. Such transformational changes have however already  occurred in the past during industrial revolutions and have constantly accompanied humans over  time.  



Heraclit of Ephesus hit the nail on the head: “Nothing is more constant than change”. This quotation  is now more topical than ever, as the example of AlphaGo has shown – whether it is in the fields of  economy, politics, technology or the environment (Frischmann & Selinger, 2018). Today, the rapid  pace of change – a technological development that has occurred since 2016 (Schwab, 2016) and is  characterized  by  a  massive  digitization  of  industry,  technological  progress  and  global  interdependencies – indicates that digital transformation will take place in all sectors and across all  industries. With it, work descriptions will change, and technological innovations will then alter the  products  and  services  that  are  provided  through  the  work.  This  requires  an  equally  fast  paced  transformation  of  knowledge  and  skills  of  workers.  Information  and  communication  technologies  (ICT) have a very special role to play in shaping the work of the future.  



The  debate  about  artificial  intelligence  (AI),  the  underlying  algorithmic  structure  that  enabled  AlphaGo’s win, stands exemplary for this development. It touches on core areas of the human being,  when the boundaries between humans and machines start to blur. The machine is then no longer  merely a tool, but an autonomous unit that can make complex decisions. In the near future, robots  and intelligent machines will in all likelihood be able to perform even more impressive tasks than  they have done so far already. The consequence of this development is that humans and robots will  compete  with  each  other  in  many  professions.  At  the  same  time,  however,  new  production  perspectives and tasks emerge that did not exist in the past, like the maintenance and teaching of  an AI, as it was necessary in the case of AlphaGo. Ultimately, the development path of the labour  markets  and  the  world  of  work  will  be  driven  by  four  central  driving  forces:  Digitalisation,  globalisation, demographic change, and institutional change (Schwab, 2016). Areas of work where  advanced technologies and human work complement each other will become increasingly important.  



The  ongoing  digitalisation  of  work  therefore  raises  central  questions  about  the  future  of  work: 



What  effects  does  it  have  on  work  and  production?  How  are  activities,  competences  and 

professions  changing?  How  can  the  process  be  designed  to  be  humane?  Which  skills  will  be 

important? Ultimately, it has to be determined what characteristics really make the human unique, 

because the future of work will most likely circle around those characteristics. The simple routine 

tasks  known  so  far  can  be  taken  over  by  technology,  but  tasks  requiring  human  creativity,  an 
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13  emotional mode of expressions, human interactions and cooperation will become more important  (Eichhorst & Buhlmann, 2015). By using qualitative interview data from 30 experts in different kind  of industries, this study therefore aims to answer the following research question:  



What are uniquely human abilities in the digital age for the future workforce?  



The  thesis  thereby  brings  together  different  perspectives  from  HR,  education,  business  and  technology  to  identify  some  of  the  most  promising  and  cherished  human  abilities  that  need  the  attention of those stakeholder groups. These uniquely human abilities are taxonomized in a stringent  way. It can be shown that so-called “soft skills” are formed through these uniquely human abilities  from  all  expert  stakeholders  and  that  a  synergy  between  humans  and  machines  is  highly  appreciated,  whereby  these  human  abilities  are  building  the  basis  for  a  comparative  human  advantage over machines.  



In addition, the study provides a broader understanding of the implications and the application of  future skills to the future workplace and the potentials that lie in human-machine interaction. Further,  it tries to answer how these specific skills can be trained, and which tasks can be “outsourced” to  technology and robotics.  



This work can be used as a starting point for executives to determine which human competencies  are  worth  to  rely  on  in  the  future.  In  addition,  it  can  point  out  initial  possibilities  of  how  these  competences can best be conveyed in order to use an organisation’s training budget sensibly and  purposefully. Personnel selection and recruitment processes can benefit from this study and use the  named  competencies  as  a  basis  for  developing  a  requirement  profile  for  future  positions  and  for  coordinating the recruiting measures. In addition, this work also has relevance in the field of science  and  academia.  As  described  in  the  later  problem  definition  (2.4),  there  is  hardly  any  comparable  work on this topic. It is recommended to use the gained findings for the development and revision of  curricula for degree programmes.  



1.2  Outline of the Thesis  



To understand the structure of the thesis, a detailed outline will be provided in this subsection, and 

the content of each chapter will be briefly be presented:  
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•  In  this  introduction,  the  relevance  of  the  topic  was  highlighted,  and  the  research  question  posed. 



•  In the second chapter, a literature review is conducted. First, the approach of the narrative  literature review is described. A narrative is developed that explains the interrelations of past  industrial revolutions and employment, the changes occurring in the course of the current  fourth industrial revolution and its impact on work. The research gap is finally derived.  



•  The  third  chapter  reviews  the  methodology  and  introduces  the  reader  to  the  research  philosophy,  approach,  strategies,  techniques,  and  procedures.  The  chapter  explains  the  chosen methods of qualitative data collection, analysis and the research design, which were  used to ensure research quality.  



•  The results of the data analysis and insights from the interview-based study of 30 experts  from diverse different industries are presented in chapter four.  



•  After that, the fifth chapter discusses the results in more detail.  



•  It is followed by a sixth chapter that points out the limitations of the thesis.  



•  The seventh and final chapter provides normative suggestions for the stakeholders involved  in the field of the research: politics, education, as well as private sector companies.  



2  Literature Review 



This chapter describes the theoretical background of the thesis and provides a historical overview  about  industrial  revolutions  and  their  impact  on  employment,  as  well  as  models  and  theories  regarding the future of work.  



2.1  Approach of the Narrative Literature Review  



The purpose of the literature search was to gain an overview of existing research in the field and 

thus to create a basis for qualitative data collection. For this purpose, the narrative form of literature 

review  was  chosen  (Pare  et  al.,  2015).  The  aim  was  to  search  literature  as  systematically  and 

comprehensively  as  possible,  but  following  a  narrative  developed  by  the  author.  Academic 

publications were exclusively retrieved from following databases: EBSCO, Google, Google Scholar, 

JSTOR,  Springer  and  SAGE.  In  addition,  institutions,  companies  and  books  were  searched  for 

interesting angles on the topic. 
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15  The  literature  search  was  initiated  by  a  keyword  search.  Through  creative  techniques  like  brainstorming,  search  strings  were  generated  for  the  internet-based  search.  The  search  strings  included,  for  example,  "human  skills",  "human-centred  perspective",  "AI  &  Humanity",  "future  of  work",  "future  of  skills",  "21st  century  skills"  and  "human  abilities"  or  “non-human  abilities”  (see  Appendix A for further search strings in German, as well in English).   



Quality criteria for inclusion and exclusion decisions comprised impact of the journal, reputation of  the  author,  and  relevance  of  the  viewpoint  for  the  research  question.  Furthermore,  the  lists  of  references of the retrieved articles were reviewed and further relevant authors, papers and journals  identified. 



Since the thesis touches two main points, one of them being technological advances in industry, the  other skills for the future workplace, the reviewed academic literature can be grouped into two main  parts:  1)  Review  on  human  skills,  human  abilities,  and  their  applicability  and  importance  during  industrial  revolutions;  2)  Review  of  human-centred  perspectives  and  their  connection  between  humans and machines.   



2.2  History of Technological Revolutions and Employment   



The industrial revolution, in the narrower sense, is the period of intense industrialisation at the end  of the 18
th century in England, triggered by the invention of the steam engine and upcoming factory  production (Hendrickson et al., 2014). In a broader sense, the term refers to the rapid change in  production  techniques  enabled  through  scientific  progress  and  technical  development.  It  is  thus  associated with changes in society, for example caused by the transformation from an agricultural  state  to  an  industrial  state  (ibid.).  The  term  “industrial  revolution”  has  been  established  for  this  transformation  (Fitzsimmons,  1994).  Since  the  first  industrial  revolution,  scholars  identified  two  further, ground-breaking transformations that changed societal structures through massive changes 
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16  in production. Their progression lead to general technological progress, accelerated development of  certain  technical  disciplines,  advancements  in  knowledge,  an  enormous  increase  in  productive  power and also to social upheavals (Schwab, 2016). Recently, there have been discussions about  a fourth industrial revolution that is currently occurring (ibid.).  



The societal changes associated with such important transformations were well-described by John  Maynard  Keynes,  who  published  an  essay  in  1930  about  the  "Economic  Possibilities  for  our  Grandchildren". In this piece, the British economist warns against "technological unemployment", if  the use of machines in an economy makes human labour obsolete. Human labour is then replaced  more quickly by machines than new productive employment relationships can emerge. Impressive  advances in digital technologies in demanding fields of activity, such as medicine or finance, revive  the  theory  of  technological  unemployment.  However,  as  Keynes  adds,  this  is  only  a  temporary  phenomenon and historical considerations as well as current developments regarding the change of  activity  profiles  by  digital  technologies  do  not  permit  the  conclusion  that  a  world  of  technological  mass unemployment is imminent (Lorenz and Stephany, 2018). However, a new necessity arises to  think about the idea of money without working, which could eventually call for an unconditional basic  income. When people are working less, the work they are doing has to be remunerated higher, or  differently compensated for in order to maintain the same wage level as before. What would be more  important is the realisation that technological progress promotes general prosperity in the long term  and allows people to work less. Keynes predicts that “the standard of life in progressive countries  one hundred years hence will be between four and eight times as high as it is today” (Keynes, 1932,  365-66). Furthermore, three hours of work a day and fifteen hours a week would be enough (ibid.). 



At last, Keynes concludes that people will be able to live comfortably and contentedly and that they  have enough time to devote their lives not only to paid work, but also to other, “higher pleasures”. 



The  current  debate  on  the  need  for  an  unconditional  basic  income  should  take  this  into  account  (Schneider, 2017).  



Through a historical overview about the past industrial revolutions, it can however be illustrated how 

the  production  landscape  and  related  social  and  employment  structures  changed.  For  that,  the 

following sections will provide a journey through the long history of the interplay between the human 

and machine.  
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17  2.2.1  First Industrial Revolution 



In 1589, inventor William Lee travelled to London for visiting Queen Elizabeth I, in order to apply for  a  patent  for  a  mechanical  stocking  knitting  machine.  To  his  disappointment,  however,  the  queen  showed no interest: «Thou aimest high, Master Lee. Consider thou what the invention could do to  my  poor  subjects.  It  would  assuredly  bring  to  them  ruin  by  depriving  them  of  employment,  thus  making them beggars» (cited in Acemoglu and Robinson, 2012). This rejection possibly prevented  an earlier occurrence of mechanical machinery and illustrates guaranteed clashes between humans  and machines in recent times. 



  



The first industrial revolution began in England then two hundred years later, in the late 18th century  (Wyatt, 2009; Wilson, 2004). The use of the steam engine – invented in 1712 by Thomas Newcomen  in  its  modern  version  and  substantially  further  developed  in  1769  by  James  Watt  –  allowed  the  mechanization  of  manufacturing  processes  in  the  textile  industry  (Deane,1965).  Work  previously  carried  out  at  home  and  in  small  manufactories  now  migrated  to  modern  factories  (McAfee  & 



Brynjolfsson, 2011).  



  



Later research shows that the greatest impact of the first industrial revolution was not in the form of  mass unemployment, but primarily in the distribution of wealth: In the sixty years between 1790 and  1850, while the British economy achieved significant productivity gains and growth, real wages of  workers stagnated during this period (Clark, 2005). And with this, at the end of the first volume of 



"Capital", Karl Marx closes the circle to his earlier ideology critique: according to Marx, the distribution  of capital is related to a class system in capitalist societies. The capitalist receives his capital (plus  added value) – the worker preserves himself and his misery (Marx, 1890).  



Industrialization was thus revolutionizing both the world of living and the world of work; in conjunction 

with a rapid population growth, it is at the same time producing a social mass misery that raises the 

social question as the most urgent problem. Consequently, the new factories lead to unemployment 

of  former  craftsmen,  a  volatility  of  production  caused  a  volatility  in  employment  and  waves  of 

unemployment,  and  a  politic  influence  of  workers  did  not  exist  at  first  to  improve  their  situation 

(Reiners, 1951, p.74).  
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18  2.2.2  Second Industrial Revolution  



The  second  phase  of  industrialisation  began  around  1870  and  built  on  the  first  phase  (Stearns,  1998). While the first industrial revolution paved the way for an industrial society and made human  muscle  power  superfluous  in  the  goods  production  process,  the  core  of  the  second  phase  of  industrialization was the effective use of new forms of energy such as electricity, the combustion  engine and the electric motor. The symbol of this era was the automobile, above all the Ford Model  T,  the  first  vehicle  to  be  mass-produced  on  an  assembly  line  in  large  numbers.  In  Berlin,  Kaiser  Wilhelm  Il  made  the  legendary  remark  "I  believe  in  horses.  The  automobile  is  a  temporary  phenomenon" (Wedeniwski, 2015, p.30), but motorization could no longer be stopped.  



However, the second industrial revolution led to various socio-economic problems. When machines  replaced  people,  the  unemployment  rate  rose  (Jevons,  1931).  Two  depressions  shook  the  world  economy  during  the  industrial  revolution  in  1873  and  1897,  displacing  workers.  The  revolution  created both extremes of wealth and poverty in a capitalist manner. The industrial working conditions  during the second industrial revolution were dangerous. Long working hours, inadequate protection  of  work  with  machines,  inadequate  compensation  and  insurance,  and  constant  exposure  to  air  pollutants were everyday realities for industrial workers (Hopkins, 1982).  



Influenced by Karl Marx and his ideology, the political situation for the workers did however improve. 



An  important  example  for  this  can  be  found  in  Germany,  a  country  at  the  forefront  of  industrial  development.  Through  newly  formed  trade  unions  and  the  birth  of  the  social  democrat  party  in  Germany, the discussion about the social question was emphasized and shortened to the "workers’ 



question".  Politically,  the  social  question  in  Germany  was  primarily  dealt  by  Bismarck's  social  legislation (van Meerhaeghe, 2006), which lead to the establishment of an equally financed statutory  social insurance system and which institutionalises the class conflict.  Such a development can be  seen exemplary for many other industrialized countries at the time and later onwards, where work  and social policies were slowly created and improved the situation for workers (Henkel, 2011).   



With such a social legislation, Bismarck created the basis for the development of the welfare state 

in Germany (van Meerhaeghe, 2006). Similarly, in the United States of America, President Roosevelt 

supported a number of economic and social measures coined as the Second New Deal, including 

poverty alleviation, measures against unemployment through job offers and the development of a 

social network (Valli, 2018). This development towards more social standards in employment and 

related issues became increasingly important after the second world war and dominated the agenda 

during the soon occurring third industrial revolution, as well.  
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19  2.2.3  Third Industrial Revolution  



The third industrial revolution began in the early 1960s with an automation of factory jobs on a grand  scale  (Fitzsimmons,  1994).  The  third  industrial  revolution  is  based  on  the  further  development  of  electronics and information technology, as well as their continuous increase in performance. Based  on  this  technological  advancement,  it  became  possible  for  the  first  time  to  coordinate  complex  automation solutions and the worldwide networking of cooperation in production networks (Ziegler,  2005; Kagermann, Wahlster, & Helbig, 2013). The first large calculating machines were introduced  into corporations in the 1940s and with them the first programmable controllers. About 30 years later,  the personal computer found its way into offices and private households and formed a new branch  of industry. Industry 3.0 is thus characterized by a successive (partial) electronics-based automation  of work steps. Human resources are increasingly replaced by machines in series production (Ziegler,  2005).  



The fear of job losses is so high in the US during this period – as it is in Europe – that President  Lyndon B. Johnson sets up a committee called "The Ad Hoc Committee on the Triple Revolution" to  investigate the upheavals in the economy (Levy & Murnane, 2004). The committee concludes that  technological progress should be welcomed, because it promotes general prosperity and enables  the population to live in "abundance and comfort". Due to increased job losses through automation,  the presidential commission recommends the establishment of free state-educational institutions and  the introduction of a state basic income for all inhabitants of the country – a discussion that has re- emerged  today  in  the  form  of  the  universal  basic  income.  Further,  the  committee  warned  the  president  of  long-run  threats  because  of  the  changing  environment  and  the  increasing  computer  power:  the  new  era  of  production  and  cybernation  revolution  would  result  “in  a  system  of  almost  unlimited  productive  capacity  which  requires  progressively  less  human  labour.  Cybernation  is  already  reorganizing  the  economic  and  social  system  to  meet  its  own  needs”  (Levy  &  Murnane,  2004, p.10). 



To the third industrial revolution, the following applies: it is not the problem of mass unemployment 

that had to be solved, but the question of distribution. The futurologist Herman Kahn writes in 1967 

that a four-day week and thirteen weeks of holidays a year are only a matter of time for workers in 

the USA (Kahn & Wiener, 1967) – a view that has been suggested by John Maynard Keynes thirty 

years before already (Keynes, 1932).  
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20  2.2.4  Lessons Learned from the First Three Industrial Revolutions  



All  earlier  industrial  revolutions  show  that  technological  innovations  have  always  led  to  major  economic upheavals, and that these have always been accompanied by fears of job losses. 



  



The  gloomy  forecasts  have  never  come  true  though.  Despite  numerous  jobs  having  become  obsolete, at the same time new, generally higher-quality jobs have been created around the newly  evolved technologies. New companies were founded and some had to close: whenever in the history  of  mankind  technical  progress  has  made  human  work  redundant,  new  jobs  have  been  created  elsewhere.  That's  what  the  Austrian-American  economist  Joseph  Schumpeter  called  "creative  destruction" in 1942 (Schumpeter & Stiglitz, 2010, p.71).  



The economic history of the last two hundred years should strengthen the assumption that the fourth  industrial revolution will not cause too much concern either. Old jobs are disappearing, new jobs are  being created, productivity is rising, the economy and general prosperity are growing. Nevertheless,  the question remains: What if things are different this time?  



There  are  two  reasons  why  today’s  transformation  is  not  just  an  extension  of  the  third  industrial  revolution, but rather a fourth, different type of transformation (van Tulder et al., 2019). First, the  speed  of  technological  progress  (Autor,  2015).  And  second,  the  kind  of  automation  that  will  be  possible through the use of self-learning systems (ibid.).  



The three earlier industrial revolutions have in common that they took place over a period of time. In  other words, they were long, intergenerational processes that allowed companies, workers, politics,  the education system and the whole of society enough time to adapt (ibid.). Compared to previous  industrial revolutions, the fourth is developing exponentially and not at a linear pace (Schwab, 2016). 



Today's  development  is  characterised  by  major  technological  breakthroughs  at  ever  shorter  intervals. The breadth and depth of these changes lead to the creation of entirely new manufacturing  systems, involving production, management and governance. In 2015, economist David Autor wrote  in a study on the effects of AI on labour markets that the performance of self-learning systems in  fields like speech or image recognition is still pathetic (Autor, 2015). In contrast to earlier industrial  revolutions, the focus is no longer on hardware – i.e. factories, production lines and huge robots –  but  primarily  on  software  and  computing  power.  And  it's  getting  cheaper  all  the  time  (McAfee  & 



Brynjolfsson, 2011). 
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21  This leads to the second big difference from the past: the type of automation that will be possible in  the future. While in the earlier industrial revolutions, it was always muscle-based, manual work that  was taken over by machines, today it concerns more high-skilled work: the last “domain” of human  beings (Daughtery & Wilson, 2018). Every work process that follows defined rules can therefore be  coded and be taken over by machines. Because they can access millions of empirical values within  seconds, self-learning systems are already more accurate than doctors in diagnosing clinical pictures  (ibid.). 



Looking at the past industrial revolutions, it can be concluded that all revolutions have triggered a  fundamental change in the dimensions of technology, organization and people in production. Some  jobs will disappear, and in a transition period, it needs time for creating new jobs and adaptation  (ibid.).   



2.3  The Ongoing Fourth Industrial Revolution   



After the first stages of industrialization, which essentially focused on machines, plants and energy,  the digital revolution now introduces digital technologies. Their basis – computer hardware, software  and networks – are not new, but are increasingly complex and integrated, and used for production  purposes. On the macroeconomic level, they advance a fundamental social and economic structural  change, both nationally and globally. For this reason, the professors Erik Brynjolfsson and Andrew  McAfee called this epoch "the second machine age" (2014). They claim that the world is at a turning  point: the effects of the new digital technologies would manifest themselves with "full force" through  automation and the production of "completely new things" (ibid.).  



According to Karl Schwab, founder and executive chairman of the World Economic Forum, the fourth  industrial  revolution  is  not  just  about  intelligent  systems.  Its  characteristics  is  the  fusion  of  technologies and blurry boundaries between the physical, digital and biological spheres (Schwab,  2016).  In  the  fourth  industrial  revolution,  new  technologies  and  innovations  are  spreading  much  faster and much further than in the earlier revolutions still underway in some regions of the world  (ibid.).  



In Germany, the term “Industry 4.0” was introduced at the Hanover Industrial Fair in 2011 (Deutscher 

Bundestag, 2016). It is a highly politicized term that describes a changing world of production and 

work in the global age through digital technologies (Platform-i40, 2019).  



(22)
22 

 à Mechanical 

production facilities 
 powered by water and 
 stream  


1780-1870  à Mass production 


based on the division 
 of labour powered by 
 electrical energy  


1870-1969  à Automation 


through introduction of 
 electronics and IT  


1969-2016  à Increasing 


digitalization of earlier 
 analogous 


technologiesand the 
 integration of cyber-
 physical systems. 


>2016 



For the development of industry 4.0, an essential framework condition exists in the convergence of  different technologies: Convergence of the technologies necessary for "Cyber-Physical-Systems" to  control engineering, production, logistics and management processes, as well as convergence with  human-machine interfaces, robotics, materials and artificial intelligence. 



However, the effects of the fourth industrial revolution on the economy, labour markets and society  are not yet sufficiently researched and still uncertain; even though it is a global phenomenon that  does not only occur in the highly developed nations, but also in strong emerging economies (McAfee 



& Brynjolfsson, 2011).  



In  the  end,  the  effects  of  the  fourth  industrial  revolution  will  again  be  determined  by  distribution  issues: How are individual countries shaping their education systems to prepare people for the new  realities of the modern world of work? How do they tackle the problem of growing inequality? How  are they changing their tax systems to accompany the shift from human to machine labour? And  how do they deal with employees that experience a disadvantage through technological change? 



(Morcaret et al., 2017). These are major challenges for the different political systems in West and  East: If they are negated or wrongly resolved, the states in Europe and North America will become  even  more  vulnerable  to  populist  tendencies  (McAfee  &  Brynjolfsson,  2011).  Issues  like  the  unconditional basic income or robot taxation will soon be back on the political agenda. 



2.3.1  Megatrends: Drivers of Change   



The fourth industrial revolution creates many new opportunities for companies, but at the same time,  several challenges are arising from the ongoing automation and digitization. In this sub-chapter, the  drivers of change, known as megatrends, are described. They alter the competence requirements  for  employees  and  the  demands  placed  on  employers,  as  well  as  for  society  and  economy. 


Figure 2 Summary of the Four Industrial Revolutions 
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23  Furthermore, they are long-term processes of change with enormous dimensions and effects. The  following summary is taken and adjusted from Davies et al. (2011, p. 3-5).  



1.  Extreme Longevity: This expression means a significant increase in human life expectancy  (Stock-Homburg, 2013). Already today, this change is observable. Japan, for example, has  a clearly aging population. In Europe, this development is still glossed over by immigration,  but the demographic trend is an age pyramid that is upside down, with comparatively few  young  people  and  comparatively  many  older  people.  This,  of  course,  has  massive  implications  for  the  welfare  and  pension  systems,  as  well  as  health  insurance.  Sooner  or  later,  the  retirement  age  will  be  at  a  higher  age.  This  will  affect  careers  and  the  way  of  learning. Life-long learning is already a popular buzzword today, in the future it will probably  be even more important (Brühl, 2015; Gronau et al., 2015).  



2.  Rise of Smart Machines and Systems: The growing importance of intelligent machines and  systems will lay-off human workers and more and more routine tasks. This trend can already  be seen today. However, it is imaginable that within a few years, machines and systems will  take over more and more activities. This raises important questions: What is the "comparative  advantage"  over  machines,  computers  and  robots?  And  what  does  the  future  vision  of  a  human-machine world look like? (Davenport & Kirby, 2016).  



3.  Computational  world:  The  significant  increase  and  use  of  sensors  and  computing  power  leads to a programmable and data-driven world through the use of big data. This makes it  necessary to being able of nterpreting, controlling and using data in a meaningful way. At the  same time challenges arise in data security and protection (Huber & Kaiser, 2015).  



4.  New  Media  Ecology:  This  means  that  new  media  systems  and  offerings  need  to  be  understood  and  correctly  used.  Everyday  life  is  strongly  influenced  by  digital  media  and  rapidly developing (new) structures and communication tools. For the participation in a social  discourse, a new media literacy is needed, in order to be able to decode, understand and  interpret the media content (Koc & Barut, 2016).  



5.  The emergence of “superstructured” organizations allows for the creation of new forms of 

organizations in business and society that were unimaginable just a few years ago. This can 

be seen in new services and providers such as Uber, which have completely turned existing 

ideas of work organization and dependent work upside down. Social technologies drive new 
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24  forms  of  production  and  value  creation  towards  a  changed  form  of  collaboration  and  worldwide communities (Joerres et al., 2016; Daheim et al., 2014).  



6.  Globally  connected  world:  This  expression  describes  the  further  development  of  globalisation, enabled by digitalisation progresses. So far, globalisation has been primarily  thought from the perspective of large corporations. Now, digitally driven globalisation allows  individuals  in  developing  countries  to  participate  in  knowledge  and  markets  from  spatial  distance and across cultural and national borders. A different competitive situation emerges  as local markets are partly being dissolved (Matula, 2010).  


Figure 3 Megatrends: Drivers of Change 



2.3.2  Impact on Human Labour  



The previously described megatrends have shown that the world could possibly change dramatically  during the next years. Such a development would affect every part of peoples’ lives, but especially  their  work  and  employment  situation.  Megatrends  like  the  rise  of  smart  machines  and  global  connectivity will change job requirements and necessary skills. Indeed, many authors have begun  to discuss such a changing professional landscape during the last years.  



In line with the challenges and megatrends ahead, the question arises what advantages humans  have over intelligent systems. In this context, the ability to empathise and the possibility of finding 
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25  creative  solutions  are  mentioned.    But  also,  the  ability  to  work  together  across  different  cultural  boundaries and to create meaningfulness (Davies et al., 2011). In the future, these discussions have  to be conducted proactively. Not only: where does the computer replace humans? But also: how can  a repositioning in the confrontation with these developments take place, where can added value be  found and synergies be added; and finally, what can humans do, what the machine cannot do (so  well)? (ibid.). 



  New Professional Requirements  



Borghans  et  al.  (2014)  differentiate  between  “people”  and  “non-people  jobs”  (ibid,  p.  295).  They  underline that technological and organizational changes increase the importance of people skills in  the  workplace.  People  skills  are  defined  “as  the  ability  to  effectively  interact  with  or  handle  interactions  with  people,  ranging  from  communication  with  to  caring  for  to  motivating  them” 



(Borghans et al., 2014, p. 289). They found out that in countries like Germany and the US, people  skills  are  especially  important  for  nurses,  teachers,  sales  workers,  and  administrative  personnel  (Borghans  et  al.,  2014).  This  underlines  the  need  for  society  as  a  whole  to  adapt  to  changing  professional requirements induced by megatrends of the fourth industrial revolution.  



At  the  same  time,  non-routine  activities  in  analytical  and  interactive  tasks  are  more  strongly 

influenced  by  the  people  who  perform  them.  These  activities  require  a  higher  degree  of 

communication,  (self-)organisation  and  the  disposition  to  independent,  flexible  work,  which  can 

increase  the  psychological  workload  especially  in  combination  with  an  intensification  and 

acceleration  of  the  processes  (Eichhorst  et  al.,  2012).  The  associated  performance-related 

assessment and payment can also increase the psychological pressure on the employee (ibid.). At 

the  same  time,  however,  such  activities  tend  to  offer  more  scope  for  autonomous  design  and 

decision-making,  which  is  generally  associated  with  higher  job  satisfaction  (Eichhorst  &  Tobsch, 

2013). The compatibility of private life, family and work can in principle be improved by flexible forms 

of work with regard to place and time. Mobile working and alternating teleworking, for example, can 

significantly  ease  compatibility  problems.  This  particularly  affects  traditional  office  jobs  and  fewer 

manufacturing jobs. Whether this is applied in practice depends to a large extent on how extensive 

the transformation problem from manpower to work performance is (Kuhn, 1997), or how well it can 

be judged which performance was achieved at work outside the office. If this is not possible, then 

work will continue to take place mainly in company buildings in the future, as this offers supervisors 

better control. 
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26  Currently, however, with increasing digitalization and networking, a potentially new, radical change  is coming to the forefront of society. In the past, it was rather the case that jobs with low or medium  qualification  requirements  in  the  production  sector  had  come  under  pressure  as  a  result  of  technological  change,  namely  when  these  jobs  were  characterized  as  routine  activities. 



Consequently, the number of jobs in the non-routine sector grew, especially in the low-skilled and  highly qualified sector (Goos, Manning, & Salomons, 2009; Autor & Dorn, 2013). Currently, however  there is much discussion amongst experts as to whether high-skilled jobs could come under pressure  due to automation, for example trough AI (Autor, 2019). 



This could also lead to a higher fluctuation and volatility of jobs and jobs searches. According to the  theoretic model by Aghion and Howitt (1994), new technologies lead to higher growth, creating new  companies and jobs. This so-called “capitalization effect” creates more new jobs and unemployment  decreases. In addition, new technologies also lead to a stronger reallocation of labour. Reallocation  increases because human skills become obsolete more quickly and employees have to look for new  jobs  more  frequently.  The  duration  of  employment  contracts  decreases,  which  requires  more  frequent  job  searches  and  leads  to  higher  (search)  unemployment  –  a  further  effect  of  creative  destruction (Schumpeter, 1942).   



In  response  to  the  discussed  trends  for  the  working  world  of  the  future  a  picture  emerges  that  suggests  a  growing  diversity  within  the  labour  market.  It  can  be  expected  that  with  technological  progress  and  further  automation  and  digitisation,  the  demand  for  highly  qualified  workers,  who  perform more complex cognitive, analytical or interactive activities, will increase (Cedefop, 2010). 



However, it can be assumed that the main trends towards consultancy, innovation and creativity will  shape new professions, particularly in a technologically influenced, digitised environment (Frey & 



Osborne, 2013).  



  Increasing Human-Machine Interaction  



At the same time, humans will have to learn to adapt to the new changing world, and this includes 

learning to interact with machines (Boy, 2011). Human and machine interaction can be described as 

follows: Humans and machines constantly share a common working area and can constantly interact 

with each other. Human and robotic work are directed towards a common task. Parts of the task are 

performed by the human and other parts by the robot (Botthof & Hartmann, 2015). Complementary 

abilities of humans and robots are used optimally: humans have superior perceptual abilities, are 

creative, have an unsurpassed versatile and sensitive gripping system (the human hand), are mobile 
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27  and  can  adapt  very  quickly  to  new  situations  (ibid.).  The  robot,  on  the  other  hand,  is  extremely  precise, always delivers a consistently high quality, carries out dangerous tasks and does not tire  even during very monotonous activities (ibid.). The model of Autor et al. (2003) assumes that routine  activities  can  be  replaced  by  machines.  Routine  tasks  are  defined  as  “job  activities  that  are  sufficiently well defined that they can be carried out successfully by either a computer executing a  program or … a less-educated worker” (ibid., p.1-2). These activities are often referred to as manual  or non-cognitive tasks. Classic jobs, in which routine activities are part of everyday life, are those  that are physically strenuous. With the substitution of such jobs by technology, physical stress will  also be reduced on average (Frey & Osbourne, 2013). Borghans et al. (2014) note that „through  dramatic improvements in processing speed and memory, computers have become relatively better  in interactive tasks” (p.291). 



Entwistle  (2003)  emphasizes  the  increasing  importance  of  human-machine  interaction: 



“communication between humans and computers is a prerequisite to employing computers as an  effective human tool” (p.127).  



MacCrory  et  al.  (2014)  thus  calls  for  a  “redesign  of  jobs  to  rebalance  the  tasks  performed  by  machines  and  humans”  (p.5).    In  their  study,  using  O*NET  data,  they  discuss  three  choices  for  human workers in how to compete in an era of fast-moving technology: racing against machines; 



racing with the machines, and running a different race. They thus recognize a new kind of threat for  jobs.  Previously,  factory  workers  were  in  the  spotlight  of  simple  automation,  now  lawyers  and  journalists  are  (ibid.).  This  bears  further  inherent  problems  of  degrading  social  cohesion.  As  a  solution  presented  by  the  authors,  the  future  human-machine  interaction  should  be  a  race  and  collaboration with the machines, because workers can do tasks then faster, augmented and more  accurate because of the support of technology (ibid.).  



Campbell (2016) agrees by stating that “computers plus humans do better than either one alone”. AI  and  other  intelligent  technologies  can  then  support  the  decision-making  process  with  data-driven  analytics.  With  the  human-machine  symbiosis,  “machines  should  take  care  of  mundane  tasks,  allowing humans to focus on more creative work” (ibid.).  



Jarrahi  (2018)  underlines  that  “in  line  with  the  vision  of  human-machine  symbiosis,  it  is  more 

meaningful  to  view  AI  as  a  tool  for  augmentation  (extending  human’s  capabilities)  rather  than 

automation (replacing them)” (Jarrahi, 2018, p.585). Jarrahi (2018) considers intelligent technologies 

as assistants for human decision makers and state that they can (1) generate fresh ideas through 

probability  and  data-driven  statistical  inference  approaches  and  (2)  identify  relationships  among 
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28  many factors, which enable human decision makers to more effectively collect and act upon new  sets of information (Jarrahi, 2018). The best of both worlds of AI technology and human intelligence  can collaborate to achieve a better output, e.g. in decision-making processes: “AI is likely to be well  positioned to tackle complexity issues and humans can focus more on uncertainty and equivocality,  using more creative and intuitive approaches” (p.582-83).  



In summary, “Human-AI symbiosis means interactions between human and AI [that] can make both  parties  smarter  over  time”  (p.  583.).  Furthermore,  the  rise  of  AI  calls  for  a  new  human-machine  collaboration, requires that machines should perform mundane tasks and humans therefore focus  on creative work (ibid.).  



Jarrahi describes with an example of a decision-making process, displayed in Figure X, how AI & 



humans could work together.  


Figure 4 Decision-Making Complementarity (Jarrahi, 2018, p.583)



Orlikowski  (2007)  introduces  a  human-centred  perspective  with  the  focus  of  how  humans  “make  sense  and  interact  with  technology  in  various  circumstances”  (p.1437).  According  to  him,  “the  technology is not [to be] black-boxed but to be different” (ibid), depending on the various applications  assigned to it and the different ways people engage with it (Orlikowski, 2007).  



Automation in a human-centred way should then “create systems that retain the human operator in  control loops with meaningful and well-designed tasks that operators are capable of performing well  in order to optimize the overall human-machine system functioning” (Kaber & Endsley, 2004, p.115)   Further, Endsley (1987) created a hierarchy of how to use expert systems to complement human  decision-making: (1) manual control with no assistance from the system; (2) decision support – by  the operator with input in the form of recommendations provided by the system; (3) consensual AI – 


Humans can focus more on uncertainty and
 equivocality,usingmorecreativeandintuitive
 approaches.


2. Even themostcomplexdecisions–—of whichAI
 has acomparativeedge–—arelikelytorequire
 elementsofuncertaintyandequivocality,which
 compels human involvement. Therefore,hu-
 mansandAIwillplayacombinedroleinalmost
 allcomplexdecisionmaking(seeFigure1).


5. Implicationsformanagersand
 organizations


InAI-enabledbusinessinvestments,thewaymany
 managersjustifyreturnoninvestment(ROI)incog-
 nitivetechnologiescentersonsigniﬁcantandimme-
 diate headcountreduction(Davenport&Faccioli,
 2017).Mypremiseinthisarticleisthatmostbeneﬁts
 of AI arelikely to materialize only inlong-term
 partnershipwithuniquehumancapabilities.Assuch,
 appraisingthebusinessvalueofAIadoptiontakes
 patience andalong-termperspectiveratherthan
 relyingonshort-termROIconsiderationforassessing
 immediateﬁnancialimpacts.Viewingandapproach-
 ingAIasapanaceaisshortsighted.Decadesofre-
 searchoutlinesthewaysinwhichorganizationsare
 complicatedsociotechnicalsystemsandtechnologi-
 calbreakthroughsprevailonlyiftheyarejudiciously
 integratedintothesocialfabricsofanorganization
 (Sawyer&Jarrahi,2014).AIisnoexception.


Studiesofprevioustechnology-centeredinitia-
 tives(i.e.,businessprocessreengineering)suggest
 that short-term ﬁnancial gains from replacing
 humans can be ephemeral and thwarted by
 moreprofoundandlessvisible effectssuch asa


demoralized workforce(Mumford,1994).The vi-
 sionofhuman-AIsymbiosissetforthinthisarticle
 callsforproactivelyidentifyingareasinwhichAI
 canaugmentratherthansimplyreplacehumansin
 decisionmakingormanagethemalgorithmically.


Procter&GambleandAmericanExpressprovide
 usefulexamples.BothﬁrmshaveengagedwithAI
 foryearsnow,buttheiroverallstrategieshavenot
 beentojustautomateprocessesoreliminatehu-
 manjobs.Instead,theyviewandemployAIasa
 tool fromwhichemployeescandrawtodotheir
 work(Davenport&Bean,2017).Thisisincontrast
 toaprevalentmodern-dayTaylorismembodiedin
 many forms of algorithmic management,which
 intentionally orunintentionallyaspires todeskill
 workers,treatingthemas“programmablecogsin
 machines,”orremovingthemaltogetherfromor-
 ganizational processesfor thesake ofefﬁciency
 (Frischmann&Selinger,2017).


Human-AI symbiosis means interactions be-
 tweenhumansandAIcanmakebothpartiessmar-
 terovertime. MostAIalgorithms canlearnand
 acceleratetheirutilitywithmoreexposuretodata
 and interaction with human partners. Likewise,
 humandecisionmakersarealsolikelytodevelop,
 overtime,amorenuancedunderstandingofcog-
 nitivemachines–—howtheyoperateandhowthey
 cancontributetodecisionmaking.Cognitivetech-
 nologiescanalsoprovide supportfor humansto
 developgreater analyticalskills.Forexample,a
 recentexperimentatYaleUniversityinvolvingan
 online game suggested that smart bots helped
 teamsofhumanplayersboosttheirperformance
 (Shirado&Christakis,2017).Thetechnologyaided
 performance byshortening the median timefor
 humanteamstosolveproblemsby55.6%.


Figure1. ComplementarityofhumansandAIindecision-makingsituations,typicallycharacterizedbyuncer-
 tainty,complexity,andequivocality
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(29)
29  by the system with the consent of the operator required to carry out actions; (4) monitored AI – by  the system to be automatically implemented unless vetoed be the operator; and (5) full automation  with no operator interaction (ibid.).  



With  regard  to  human  and  machine  interaction  or  collaboration,  the  concept  of  „fusion  skills”  is  introduced (Daughtery & Wilson, 2018). It means that humans and machines come together to form  new kinds of jobs and work experiences. Figure XYZ describes ‘humans’ & ‘machines’-only activities. 


Figure 5 The Missing Middle (Daughtery & Wilson, 2018, p.107) 



2.3.2.3. Changing Labour Markets  



Two points of view dominate the current discussion about the impact of AI on work. One assumes  massive distortions in the labour market due to the widespread displacement of workers through the  use of AI. For the other, the interaction between people and AI offers many opportunities to enhance  the  value  of  work  and  thus  improve  the  quality  of  work  (Daughtery  &  Wilson,  2018).  The  two  scenarios do not necessarily stand in direct contrast to each other.  



However,  as  Acemoglu  and  Restrepo  (2018)  mention,  “alarmists”  would  argue  that  the  ongoing  advances in AI and robotics will mean the “end of work by humans”, others might think that this new  technological change will be a chance for developing new skills and creating new competencies, as  well as new jobs (ibid). In a framework that they developed, Acemoglu and Restrepo came up with  the  observation  that  robotics  and  current  practices  “are  continuing  what  other  automation 
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