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Foreword


Digitalisation is connecting people, cities, countries and continents, bringing together a majority of the world’s population in ways that vastly increase our individual and collective potential. But the same forces have also made the world more volatile, more complex and more uncertain. The rolling processes of automation and hollowing out of jobs, particularly for routine tasks, have radically altered the nature of work and life. For those with the right knowledge, skills and character qualities this can be liberating and exciting. But for those who are insufficiently prepared, it can mean the scourge of vulnerable and insecure work, and life without prospects. We are living in this digital bazaar where anything that is not built for the network age is going to crack under its pressure. Future jobs are likely to pair computer intelligence with the creative, social and emotional skills of human beings. It will then be our capacity for innovation, our awareness and our sense of responsibility that will equip us to harness machines to shape the world. All this is driving amazing changes in the demand for skills and the dilemma for educators is that the kind of things that are easiest to teach and easiest to test are precisely the kind of things that are easiest to digitize, automate and outsource.

But what exactly are computers up to? This has been the subject of much speculation. This report provides first-of-its-kind evidence-based insights into current computer capabilities with respect to certain human skills. The project uses OECD’s Survey of Adult Skills to understand recent changes in skill demand and then assesses the computer capabilities that drive skill demand further in the near future. The findings of the report are worrying, in the sense that, using what was measured by the Survey of Adult Skills, two-thirds of workers in OECD countries are using the literacy, numeracy and digital problem-solving skills with a proficiency at a level on a par with that of computers. Only 13% of workers use these skills on a daily basis with higher proficiency than computers.

It is hard to assess the immediate implications of these findings for the world of work, because not every job task that computers can take on will be taken on by computers right away, just think of driverless cars as an example. But what these results show is that we need much better and more systematic intelligence on the capabilities of computers, currently and prospectively, if we want to educate tomorrow’s workers for their future, rather than our past.
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Executive summary


Computer scientists are working on reproducing all human skills with computer capabilities. The development of these capabilities will have far-reaching implications for work and education.1


This report describes the results of an exploratory project to understand current computer capabilities with respect to one set of human skills: the three general cognitive skills of literacy, numeracy and problem solving with computers.2
 The project uses the OECD’s Survey of Adult Skills, derived from the Programme for the International Assessment of Adult Competencies (PIAAC), to understand changes in skill demand in the recent past and then to assess the computer capabilities that could change skill demand further in the near future.

The three cognitive skills measured by PIAAC are developed during compulsory education and broadly used by adults at work and in their personal lives. The test involves practical problems that would be familiar to most adults who have completed secondary education and live in developed countries. The test does not assess actual tasks used in specific occupations, but the questions are designed to be similar to the kind of tasks that occur in many different occupations that require use of the three skills in question.



Key findings


A comparison of the PIAAC results with the results of a similar international test from the 1990s shows that workers at all different levels of proficiency are more likely to use their literacy skills at work than was the case two decades ago. However, despite this increased frequency of use, there is now a smaller proportion of the workforce with a high proficiency in literacy than in the 1990s in most OECD countries. As a result, the increased use of literacy skills primarily reflects increased use by workers with low or moderate levels of proficiency. These findings contrast with many analyses in economics that use wages to measure skill and conclude that more workers now work with high skills because more now have jobs with high wages. That interpretation of the economics findings appears to be incorrect, at least with respect to literacy skills.

To understand potential changes in the demand for the PIAAC skills in the future, the project worked with a group of experts to assess current computer capabilities using the questions from the test. The goal was to identify what questions could be answered by current computer techniques and then to compare that computer performance with the performance of adults with different proficiency levels. The exercise focused particularly on computer techniques that have been demonstrated in the research literature but not broadly applied in the workplace.

The expert assessment showed that 62% of workers in OECD countries use the PIAAC skills on a daily basis at work but with proficiency at a level that computers are close to reproducing. Only 13% of workers now use the PIAAC skills on a daily basis with higher proficiency than computers. The other 25% of workers do not use the PIAAC skills on a daily basis at work.





Interpretation of the results


It is important to note that this exploratory project analyses only one set of work skills and does not provide a complete basis for forecasting how computers will affect employment and skill demand. Different mixes of skills are needed for different work tasks: for some tasks the PIAAC skills will be of primary importance, for some tasks they will be peripheral, and for some tasks they will be required in combination with other skills, such as common sense, expert reasoning, vision, physical movement, or social interaction. A comprehensive programme to understand how computers will affect employment would need to assess these other skills as well. Though the current study is limited to three skills, the approach it develops could be extended to assess computer capabilities across the full set of human work skills.

In addition, the analysis provided here does not address issues related to the application or diffusion of the computer capabilities in question. Studies of technology adoption find that widespread application of a new production technology often takes one or more decades and sometimes never occurs. The current economy reflects the economic impact of computer techniques developed several decades ago, but not the capabilities demonstrated by recent research. The full implications of current computer capabilities for reproducing the PIAAC skills will probably not be seen in the economy for several decades.





Conclusions


Despite its limitations, this study can provide key preliminary conclusions about the implications of future skill demand for education. Over the coming decades, it is likely that there will be strong economic pressure to apply the computer capabilities for the PIAAC skills across the economy. This is likely to reverse the pattern of the recent past of increasing proportions of workers using low and mid-level literacy skills. Without knowing where new applications will be successful, it is reasonable to conclude that there will be an overall decrease in demand for those workers – the vast majority – whose proficiency in the PIAAC skills is no better than that of current computer capabilities. This does not mean that these workers will become unemployed, but they will become less valuable for many work tasks, and that will reduce employment in some cases and reduce wages in others.

A standard policy response might advise increased levels of education so that workers are able to move into new types work. However, this study suggests such a response may not be viable, at least with respect to the PIAAC skillset. This is because there are no examples of education systems that prepare the vast majority of adults to perform better in the three PIAAC skill areas than the level that computers are close to reproducing. Although some education systems do better than others, those differences are not large enough to help most of the population overtake computers with respect to the PIAAC skills.

Ultimately, it is likely that the employment prospects for most adults one or two decades from now will increasingly depend on other types of skills that are not measured by PIAAC. To figure out what policy responses will be helpful in the years ahead, we need to assess computer capabilities across all skills used at work, not just those assessed in this study.



Notes

←1.Throughout this report, the term “computers” is used to refer generally to computers, robots, and other types of information and communications technologies.


←2.The formal name used for the problem solving skill area in PIAAC is “problem solving in technology-rich environments.”





Chapter 1. The challenge computers pose to work and education


This chapter sets out the context for carrying out an exploratory project on the challenge that computer capabilities will pose for work and education in the future. The project uses the OECD’s Survey of Adult Skills (PIAAC) to carry out this exploration. An overview of existing research on past and future trends in skill demand is initially discussed. Examples are drawn mainly from economics, with additional perspectives from education and computer science. Detailing how this study aims to build upon existing research while offering a new approach, this initial chapter offers a roadmap for subsequent sections of the report.



Computer scientists are working on reproducing all human skills. The development of these computer capabilities will have far-reaching implications for work and education.1
 In order to respond, the structure of the economy and the skills of the workforce will need to be radically transformed over the 21st century. Although we cannot know exactly how this transformation will proceed, we can make significant progress in understanding its shape over the next few decades by assessing the full extent of current computer capabilities. In many cases, these capabilities have not yet been widely applied.

By knowing which computer capabilities are now available and how they relate to human skills, we can better understand which work tasks can potentially be automated in the near future. This understanding can provide the basis for constructing realistic scenarios about the ways that jobs and skill demand will be redefined in the next few decades. This will help policymakers understand how the education system needs to be shaped in turn to prepare today’s students for those possible futures.

This report describes an exploratory project to understand computer capabilities with respect to one set of human skills in the context of work and education. The project used the OECD’s Survey of Adult Skills, derived from the Programme for the International Assessment of Adult Competencies (PIAAC), as a tool for understanding the implications of growing computer capabilities.

PIAAC measures a set of general cognitive skills – literacy, numeracy, and problem solving with computers2
 – that receive extensive development during compulsory education.3
 Countries invest in developing these skills because they are widely used by adults both at work and in their personal lives: they are “necessary for fully integrating and participating in the labour market, education and training, and social and civic life” and “relevant to many social contexts and work situations” (OECD 2016, p.16). PIAAC measures these skills precisely because of their acknowledged importance both as outputs of the education system and as inputs in the workplace. This report looks at changes in the use of these skills over the past decades and explores the implications of computers for further changes in the future. The exploratory analysis described in this report provides the first step towards constructing an ongoing and comprehensive programme to assess the capabilities of computers and their implications for work and education.

The project outlined in this report draws upon extensive research in economics, with additional perspectives from education and computer science. This first chapter situates this report within the context of these literatures and also describes the structure of the report.


Past employment trends in skill demand


The transformation of work skills has been a key aspect of global economic development over the past centuries. The nature of this transformation is well known, involving the long-term shift of employment out of agriculture into manufacturing initially, and then into services. The shift is accompanied by large increases in educational attainment. It is helpful to remember the scale of this transformation: in the United Kingdom for example, employment in services increased from 41% of the workforce in 1890 to 72% in 1998 (Maddison, 2003, Table 2-24), while average educational attainment increased from 4.8 years to 13.1 years (Van Zanden et al., 2014, Table 5.5). Different countries are at different stages in this transformation of education and work skills, but the transformation is occurring worldwide and has continuing implications for government policies related to human capital.

The overall shift in employment and increasing demand for education are related to technological change, with new technology during the 20th century tending on average to increase the demand for higher skills and decrease the demand for lower skills. This basic historical relationship between technology and education suggests the metaphor of a “race” between technology and education (Goldin and Katz, 2008; Tinbergen, 1974). The general conclusion that technological change is driving the economy towards ever-increasing demands for education is widely accepted. However, the metaphor does not apply to the 19th century, when the most salient effect of technological change was to decrease the demand for skills by replacing skilled craft workers with unskilled workers in factories (Acemoglu, 2002).

In the late 20th century, the change in skill demand became more complex, with the emergence for several decades of a pattern of “polarisation”. This term refers to increasing employment for workers with higher and lower skills and decreasing employment for workers with mid-level skills. This pattern of job change has been found for the United States, many European countries and Japan (Autor, Katz and Kearney, 2006; Goos, Manning and Salomons, 2009; Ikenaga and Kambayashi, 2010). However, these trends will not necessarily continue. Already, there are questions about whether the pattern of polarised employment changes has continued in recent years, especially with respect to findings of weakness in the demand for workers with higher skills...
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