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Technological advancement is one of the main drivers of economic growth and development. It

propels increased productivity, boosts per capita income, affects consumption patterns, and

signi�cantly alters the nature of work in both developed and developing countries. The issue of

unemployment has traversed different historical epochs, with several scholars proffering solutions to

the problem based on their conceptualisations of the problem's causes. In recent times, technological

unemployment (TU) has assumed critical proportions among scholars looking at the issue from

different perspectives, thereby offering divergent insights into its impact on job creation and

destruction in the present and the prognosis of what may happen in the future. The post-pandemic

period has brought about a phenomenal increase in the utilisation of e-learning and other

technological devices for effective and ef�cient modes of teaching and learning. The effects of

technology on employment have become apparent due to its attendant consequences: rising

inequality, rising unemployment, the rapid advancement of arti�cial intelligence (AI) and robotics,

and increasing digital automation of manufacturing processes - the so-called Fourth Industrial

Revolution (4IR). This chapter critically examines the changing patterns of education delivery before,

during, and after the pandemic, the 'work-less society' in the context of TU; the nexus between TU and

skill mismatch, as well as TU and the future of higher education in post-pandemic Nigeria.
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1. Introduction

Technological progress is the main driver of economic growth and improvements in living standards. It

increases productivity, thereby boosting per capita income and consumption. In the same vein,

technology in�uences the nature and quality of work and the structure of societies (Geels, 2005).

Conversely, unemployment is a complex phenomenon. Several scholars in the �eld of Economics had

hitherto shown the distinction between frictional unemployment (which involves individual mobility of

workers between jobs); structural unemployment (consequent upon the decline of particular sectors or

occupations); and cyclical unemployment, resulting from general but transitory falls in economic activity

(Campa, 2018). To this list, one can add technological unemployment, which has been a matter of utmost

concern from time immemorial.

Throughout history, the topic of technological unemployment (TU) has reached critical proportions

among experts studying the phenomenon from many angles. For instance, Adam Smith's optimistic

viewpoint dominates classical economics, emphasising the positive impacts of mechanisation and the

self-regulating character of market economies. He presents evidence of a causal nexus between high

taxes and unemployment, or excessive pro�igacy of landlords and unemployment (Smith, 1976), rather

than between the application of machinery and unemployment in his masterpiece An Inquiry into the

Nature and Causes of the Wealth of Nations. Machinery is primarily seen as a technique for increasing the

output of labourers, which could be increased phenomenally.

Similarly, Marx (1867) made a caustic comment on Aristotle's philosophy of technology while examining

the causes behind the Luddite insurrection in 18th and 19th century Europe: 'Oh! Those pagans! They

knew nothing about the political economy or Christianity. For example, many were unaware that

machinery is the most reliable way to extend the working day. Both the Luddites and Marx noticed that

machinery did not free humans from labour, but rather caused unemployment and the inhumane

exploitation of the proletariats who are still employed. However, they proposed different remedies - the

Luddites saw the panacea in the destruction of the machines, while Marx and the socialists advocated

that the proletarians’ bene�ts are predicated upon a revolution aimed at taking full possession of the

machines - the means of production (Campa, 2014).

The concept of TU is regaining momentum among economists, sociologists, educationists, and other

scholars in kindred �elds. However, one of the most startling �ndings in the debate is the signi�cant lack

of agreement on the actual existence of technological unemployment as a problem. Some analysts see TU
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as a colossal monster that is fully destabilising the global economy, while others decide that this picture

is a �gment of doomsayers' imagination (Ford, 2015; World Economic Forum, 2016; Cedefop, 2017; Campa,

2018). Hence, TU can be studied at various economic system levels: at the level of individual actors,

companies, productive sectors, countries, or the global economy. For instance, the fact that at least an

individual loses his/her job because the employer purchases a machine that can accurately perform

his/her duty is a historical fact that can hardly be denied. Also, the fact that some companies have been

automated and that this process has resulted in a drastic reduction of employment is noticeable in some

organisations.

Technological unemployment, according to The Oxford Dictionary of Economics is de�ned as follows:

"unemployment due to technical progress. This kind of unemployment applies to particular types of

workers whose skills are made redundant because of changes in production methods, usually by

substituting machines for their services" (Black, 2012: 405). What could be deduced from this

conceptualisation is that TU is a concept that already includes a theory since it puts into causal

relationships two distinct phenomena: technological progress and unemployment. The disagreement

between the several schools of thought and perspectives mainly concerns the existence of this causal

relationship.

The debate about the impact of technology on employment has been reignited recently, and the evident

characteristics of this phenomenon have ineluctably been the concern of both developed and

underdeveloped countries: increasing inequality, a high unemployment rate, the rapid advance of

arti�cial intelligence and robotics, and the increasing digital automation of production processes – the

so-called Fourth Industrial Revolution. Therefore, if the epoch of the Industrial Revolution (IR) could be

aptly regarded as the First Machine Age, and Electricity as the Second IR, while Electronics served as the

Third IR, it might be plausible to amplify that the Internet functionalizes the Fourth IR as a platform

(Peters & Jandrić, 2019). Hence, studies on technological unemployment, by and large, agree that the

Fourth Industrial Revolution destroys a plethora of jobs more than it creates, so advantages created by

innovation and critical thinking are necessarily limited temporally and geographically (Peters & Jandrić,

2019).

Recent predictions that automation will produce massive unemployment in the next few decades have

generated various responses to the question of whether the technological change will be different this

time. Put simply, massive automation and technological unemployment will likely make things worse,

but in unfathomable ways (Sellar, 2019). Predictions that automation will affect large numbers of jobs are
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based on assumptions that the pace of change in the level of technology is increasing exponentially

(Brynjolfsson & McAfee, 2014) and, by implication, unemployment could concern economic actors who

have attended higher education institutions and invested much time and money to acquire their

professional skills.

The ‘Internet of Things,’ including cloud computing, big data, and machine learning, creates a threat to

jobs for middle-skilled workers, which places young people who lack experience at a disadvantage. A

polarisation of employment has been observed, with jobs at medium skill levels declining and non-

routine jobs increasing, both manual (low-skilled) and cognitive (high-skilled) (UNCTAD, 2016). While

digital automation enables some governments and enterprises to manufacture goods and services on a

previously unimaginable scale, boosting labour productivity and expanding operations at minimal cost

may reduce the need for humans. As a result, recent advancements and developments in automation have

the potential to cause a drastic recon�guration of employment.

While these new technologies hold enormous promise, they are also viewed as a threat, with the potential

to disrupt labour markets and contribute to (income) inequality. The most serious issue is that

automation, robotics, and AI-based technologies will systematically replace human labour, resulting in

enormous unemployment - and, as a result, widespread poverty - around the world. Such worries are not

new. Since the early nineteenth-century industrial revolution, there have been multiple bouts of popular

concern over the job-destroying impacts of technology. In the analysis of technological growth and

unemployment, Campa identi�es four possible scenarios akin to work automation: (i) the unplanned end

of work scenario, in which jobs evaporate as a result of a free-market economy; (ii) the planned end of the

robot scenario, in which a Luddite solution prevails; (iii) the unplanned end of the robot scenario, in

which deindustrialisation occurs as an unintended consequence of poor public policy; and (iv) the

planned end of work scenario, in which governments decide to address the challenges of TU through the

scheduled retirement of the entire human race (Campa, 2014).

Non-orthodox economists saw a bleak thesis hidden in the folds of the calculations: whereas the Luddites

blamed unemployment on machinery and the Marxists on the exploitative system of capitalism,

neoclassical economists blamed workers who refused to work for a peanut, or on social democratic

governments that peremptorily imposed a minimum hourly wage so that workers could at least survive.

While the trends of automation and digitalisation continue to develop in developed countries, the

question arises about whether this is also happening to the same extent in developing countries, such as

Nigeria, Ghana, Tanzania, etc. According to a 2016 study by the World Economic Forum, technically highly
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equipped countries such as Switzerland, the Netherlands, Singapore, Qatar, or the US are considered to be

particularly well prepared for the fourth IR (World Economic Forum, 2016), while most developing

countries still pay lip service to this unavoidable reality. Unarguably, Nigeria has a long way to go before

completely embracing the concept of innovation, particularly product innovation, which has been

established to enhance global employment development. There is, however, evidence that new

technology is gaining traction. Given the quick pace of technological innovation and the high number of

jobs in danger in the country today, one of the problems at stake is how prepared Nigeria is for TU

(Oyegoke & Wasiu, 2021).

Skill mismatch (SM) is a phenomenon that is characterised by unemployment, recruitment dif�culties,

skills becoming outdated, and people doing jobs not using their potential. It is a situation where skill

supply and skill demand diverge. Skill mismatch is a complex phenomenon, given that it is

multidimensional and manifests itself at different levels (Cedefop, 2018). However, some of the

eventualities often create times of heightened concern among policy-makers and the media regarding

the tremendous changes in skill demands that will arise from the proliferation of digitalisation

(including new forms of virtual work), arti�cial intelligence, and robotics in economies and societies

(Brynjolfsson & McAfee, 2014; Cedefop, 2017; Ford, 2015; World Economic Forum, 2016). Such accelerating

change in technologies and skill demands spurs continuous debate about whether individuals will

manage to adapt their skill sets suf�ciently quickly to reduce the risk of being relieved of their jobs

completely by machines (Cedefop, 2018).

Employability is the possession of knowledge, aptitudes, skills, and other traits required by employers

(British Council, 2014). Skills mismatch refers to gaps between the skills possessed by graduates and

those required by businesses (Proctor and Dutta, 1995). As a result, a larger skills gap leads to decreased

employability. The impact of Arti�cial Intelligence (AI) on the problem of unemployment cannot be

overemphasized. For instance, the employment of AI means that typically the so-called white-collar jobs

can now be automated. This could inevitably create inequality, as low-skill workers may continue

struggling to adapt and thereby limit themselves in the race against technology.

Higher education's relevance is frequently measured in terms of the match between what society expects

of institutions and what they do (UNESCO, 1998), as well as its ability to meet its social objectives of full

employment, enhanced productivity and income, and economic growth (Longe, 1999). Unfortunately,

there are regular and vociferous accusations that Nigerian university products are unemployable and, in

reality, half-baked (Kayode, 2009; Adeyemo, Ogunleye, Oke, & Adenle, 2010); with too much theory and
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not enough practical material. Even the National Universities Commission doubts Nigerian graduates'

capacity to meet the needs of employers (NUC, 2004).

The aim of this chapter is to x-ray and critically look into the issues of TU, SM, and the future of higher

education in post-pandemic Nigeria. The methodology used in this paper involves a comprehensive and

analytical literature review conducted to locate papers (journal articles and theses or dissertations) on TU,

the historical trajectory of dynamics in the level of unemployment right from the era of the industrial

revolution, perspectives on the concept of a ‘workless society’, TU and SM: analysis of evolving issues in

Nigeria. Also, the chapter attempts a prognosis of the likely pattern or trend of the future of higher

education in resolving the problem of unemployment created by TU and SM in post-pandemic Nigeria.

However, literature related to the foregoing is incorporated into the review and analysis. By extension, the

selection of the journals and research works, which speci�cally focused on the issues relating to TU and

SM and reported the results of empirical works of researchers, is critically looked into. Even though

several studies have been conducted on TU and SM, studies that speci�cally deal with TU, SM, and the

future of higher education in the post-pandemic period are still scarce.

2. Technological Unemployment: Is the world moving towards a

“workless” society?

It is more often than not expected that the new wave of technological innovation will fundamentally

change the future of jobs. The debate on the impact on jobs, however, is controversial. While some expect

a jobless future characterised by a ‘workless society’, others argue that it will be business as usual, for

history will inevitably repeat itself - new technologies will eventually create new and better jobs. Taking

a critical look at the trend of unemployment in some Western countries, Frey and Osborne (2013)

anticipated that 47% of occupations in the United States will be vulnerable to automation. This prediction

has recently fueled concerns about automation and TU. Since then, governments and international

institutions have prioritised the issue. The estimates are also scary outside of the United States; for

example, the �gure offered for Australia was 44%, and separate research indicated that 59% of

employment in Germany is at risk of automation (Bowles, 2014).

Bowles (2014) repeated these estimations for the European labour market and found that, on average,

54% of EU jobs are at risk of automation. By contrast, it has been argued that a major limitation of Frey

and Osborne’s hypothesis is that it focuses on deriving predictions over occupations as being threatened
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by automation rather than tasks (Arntz, Gregory & Zierahn, 2016). In this way, it could be extrapolated

that perhaps Frey and Osborne overestimated the automation risks and therefore gave an astonishing

�gure. Meanwhile, by using the information on the task content of jobs at the individual level, Arntz,

Gregory & Zierahn, (2016) conclude that only 9% of US jobs are potentially automatable. Whether these

statistics seem con�icting cannot remove the fact that there appears to be a problem emanating from

technological advancement.

Incidentally, the present wave of technological change has created a controversial debate on the future of

the world of work. Some researchers believe that the new wave of technological change and its attendant

innovations will ineluctably destroy jobs on a mammoth scale, thereby creating room for a jobless future

(Ford, 2015; Hawking, 2016; McAfee & Brynjolfsson, 2014). Historically, the problem is far from new: as it

has been emphasised in some recent articles and elsewhere, ‘concerns over the displacement of human

labour by machines are as old as capitalism itself’ (Means, 2017&2018). On the other hand, optimists are

con�dent that the novel technologies will galvanise adjustment and processes that will create new jobs

(Perez, 2002; Vivarelli, 2007). This optimism is predicated on the historical experience championed by

most economic historians (Bessen, 2015; Mokyr, Vickers & Ziebarth, 2015).

According to Adediran and Adelowo (2021), Nigeria has also experienced substantial technological

advancements in recent years, but at a slower pace than many other industrialised countries. As

machines and automation take over duties previously performed by humans, technological

developments have resulted in the displacement of workers. As a result, job security has decreased and

competition for fewer positions has intensi�ed. Job displacement occurs when employees lose their jobs

owing to a variety of factors such as technical advancement, economic restructuring, or changes in

industry demand. Job displacement as a result of technological progress has been a serious concern in

Nigeria, particularly in industries such as manufacturing, agriculture, and services. Many old jobs are

becoming outdated as technology progresses, and employees must learn new skills.

Following the 2008 �nancial crisis, there was a surge of articles on Arti�cial Intelligence, which is viewed

as the demiurge of a jobless society. To name a few, authors such as Martin Ford (2009, 2015), Erik

Brynjolfsson and McAfee (2012, 2016), Stan Neilson (2011), and Kaplan Jerry (2015) are persuaded that

technology is a 'wonderful thing,' but it will inevitably leave humans obsolete. This implies that

employment opportunities will be more limited and mainly con�ned to many higher-skilled tasks, often

in different locations, for the design, manufacture, maintenance, and repayment of the new equipment.

Thus, a future of widespread joblessness and erosion of work and livelihoods seems frightening,
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especially for young people, who will encounter intensi�cation of competition for a decreasing pool of

available jobs with higher entry quali�cations and conditions and lower wages. According to Peters

(2020):

“Now after several waves of technologies, the question of the social and kind of ‘workless’ society, or at

least a society not so heavily de�ned by work, has become an urgent need for analysis and imagination.

There are plenty of dystopian views that provide a picture of what might happen when there is no work

or when work no longer structures our post-industrial society” (Peters, 2020, p 486).

As re�ected in the preceding scenario, the future of work looks bleak even if it is admitted that the

process is not one of the simple elimination of jobs through sophisticated automation and the application

of intelligent systems to the world of work (Peters, Jandrić & Means, 2019).

3. Technological Unemployment and Skill Mismatch: analysis of

evolving issues in Nigeria

Over several decades, technological advancement has resulted in signi�cant changes in the job structure

and salary distribution in both developed and emerging nations. Meanwhile, skill mismatch can be

understood in the context of skill demand and supply, which is one of the hallmarks of the centrality of

technology-driven changes in employment composition and unemployment rates. Furthermore,

empirical research suggests that the proportion of tertiary-educated workers in routine employment is

substantial (Marcolin et al., 2016). However, one of the pertinent issues that frequently arise among

scholars and researchers in the �eld of economics of education in particular, and education in general, is

whether the problem of skill mismatch is a result of technological advancement or a disconnect between

the skills acquired in schools, as exempli�ed by curricula provisions, and the skills required in the labour

market as demanded by labour employers.

Skill mismatch is frequently concerned with: employers being unable to �ll openings despite high

unemployment (skill shortages) or employees' skills failing to meet workplace needs (skill gaps).

However, skill mismatch (underutilization of an individual's credentials and skills) is a more common

occurrence (McGuinness et al., 2017). It is a term that is frequently used in policy discussions and

documentation; however, the concept of skill mismatch is fairly broad and can include a range of

measurements. Vertical mismatch (usually measured in terms of overeducation, undereducation,

overskilling, and underskilling), skill gaps, skill shortages (usually measured in terms of un�lled and
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hard-to-�ll vacancies), �eld of study (horizontal) mismatch, and skill obsolescence are all examples of

skill mismatch. The term is mainly limited to mismatches affecting employment or �rms that are already

hiring or looking to hire workers (Rens, 2015).

The issue of skill mismatch in the context of TU has piqued the interest of not only labour employers but

also a variety of concerned stakeholders worldwide. It has been strongly stated that worldwide education

systems must adjust to the shift brought about by automation as soon as possible and teach children the

skills that will allow them to fully bene�t from the present wave of technology adoption. These include

cognitive and social intelligence, as well as the abilities required to function in a digital context as both

specialists and users of digital technologies (OECD, 2018: 4). It is frequently maintained in a variety of

policy studies and organisations (Cedefop, 2018; OECD, 2018) that the aforementioned non-cognitive and

soft skills, which are critical for protecting individuals from the coming threat of job substitution and

displacement by machines, are in short supply.

Globalisation, the knowledge-based economy, and current technological breakthroughs have increased

the competitiveness and complexity of the business world. These changes have increased the level and

breadth of knowledge, skills, and abilities that employers expect from employees, widening the already

signi�cant gap between employers' expectations and the actual skill levels and abilities of graduates who

enter the labour pool to apply these skills. Various surveys on labour market skills demand and employer

assessment of graduate employee performance across private and public organisations in Nigeria show

that there is a mismatch between the job skills acquired by employees from academic institutions and

the actual skill set required to execute tasks in the Nigerian labour market. A 2012 study that looked at

skills mismatch among Nigerian university students (Pitan & Adedeji, 2012) discovered a substantial

negative link between skills demand and supply, with an estimated skills mismatch of 60.6%. The study

found that communication (67.7%) was the least supplied ability relative to demand, followed by ICT

(66.3%) and decision-making (65.7%). These �ndings are consistent with the �ndings of a 2010 study.

According to the Federal Ministry of Labour and Employment (FMLE, 2017), Nigerian employers of labour

have complained about the time it takes to train and bring people up to industry standards. The FMLE

further claims that the economy's jobless growth between 2011 and 2015 highlighted industrial

adjustment challenges and a mismatch between educational institutions' supply of labour skills and

industry skill requirements for employment, which will boost growth. According to Aminu (2019), the

likelihood of unemployment owing to skill mismatch is based on the graduate's �eld of expertise. Aminu

(2019) discovered that speci�c types of graduates (medical sciences, engineering, social sciences, and
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business) had a lower probability of unemployment in Nigeria, whereas graduates with arts, science, law,

and education specialisms have a higher probability of unemployment.

The problem of SM in the context of TU has been the concern of not only the employers of labour but also

various concerned stakeholders globally. It has been severely asseverated that the global education

systems, as a matter of urgency, will need to adapt to the change brought about by automation and teach

children the skills that allow them to take full advantage of the current wave of technology adoption.

These include skills such as cognitive and social intelligence and skills needed to work in a digital

context, both as specialists and as users of digital technologies (OECD, 2018: 4). Many policy papers and

organisations (Cedefop, 2018; OECD, 2018) suggest that the above non-cognitive and soft skills, which are

critical for protecting individuals from the coming threat of work substitution and displacement by

machines, are in limited supply.

4. Theoretical Underpinning

The theory that is advanced to explain the phenomenon of skill mismatch in the context of technological

unemployment is the 'heterogeneous skills theory," which has been invariably espoused by scholars

(Allen & Van Der Velden, 2001; Green and McIntosh, 2002). Accordingly, heterogeneous skills theory

suggests that the nexus between education and skill mismatch is much weaker. One of the basic

hypotheses underpinning this theory is that the same educational attainment level does not often confer

the same skill endowments and abilities. Put differently, there is a possibility that even among

individuals with the same level of schooling, there is signi�cant variability in terms of skill endowments

and abilities. Thus, it is not impossible to �nd employees who appear to be highly educated but, because

their level of skills and abilities is at the nadir of the range of people with similar quali�cations, they may

match more closely those with the appropriate (lower) level of education for the job they occupy. One of

the essences of the theory is that educational attainment alone might not be the only panacea to the

problem created by TU. Perhaps, the rationale behind the highly educated and 'quali�ed' workers found to

be unquali�ed compared to their peers with the same or lower level of education who work in jobs for

which their quali�cations are appropriate is because the former are either less able or have less

marketable skills instituted by the new phase of technological advancement, which is not sometimes

curriculum- and or school-based. However, this extrapolation is a necessary rather than a suf�cient

condition for the infallibility of this theory.
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5. Technological Unemployment, Skill Mismatch, and the Future of

Higher Education in Post-Pandemic Nigeria: a prognostic

perspective

The complexities behind the problem of technological unemployment in higher education have agitated

the thoughts of various researchers over the years (Rens, 2015; McGuinness et al., 2017; Munoz de

Bustillo-Lorente et al., 2018; Peters, Jandri, & Hayes, 2018). Could the problem of unemployment be the

result of the recent spiralling and increasing development in the level of technology among the world's

countries? Or, may this problem (unemployment) have been exacerbated as a result of a perceived

disjunction and disconnect between the skills offered by schools based on curriculum requirements and

the skills demanded by labour employers in workplaces?

Technological development has increased, rather than decreased, the overall demand for human work.

The disruptive consequences of new technologies should not be overlooked. While job losses caused by

technology are typically instantaneous, the development of new jobs often takes time. Furthermore, new

occupations frequently differ from previous employment in terms of industry, required skills, and

geographic location. This not only increases the potential for worker relocation but also presents

policymakers with hurdles. As a result, while open unemployment is low in many countries,

underemployment is widespread, which can be linked in part to the development of labour-saving

technologies (Pritchett, 2017).

The most crucial component of the skills supply chain is education. Higher education, in particular, plays

an important role in the supply of skills in every society. Nonetheless, given recent levels of technical

innovation and unemployment, it becomes increasingly improbable that education alone will be

adequate to overcome TU concerns (Brown et al., 2010; Lauder, 2010). Predictions of widespread

unemployment and credential in�ation back up Collins' (2013) claim that education would no longer play

the stabilising role it once did, resulting in a crisis for capitalist society. Furthermore, Collins (2013)

anticipates that the capitalist crisis will emerge between 2030 and 2050, within the time frame of much

current analysis of job-related hazards from automation.

Mismatches in education and skills can sometimes increase the risk of unemployment for a variety of

reasons. One of these factors could be the issue of 'overeducated' personnel, who are a poor �t for

organisations, increasing the likelihood of being �red. On the other hand, there could be a skill
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degeneration process that worsens the quality of the match. Longer periods of unemployment, for

example, may increase the likelihood of an employee being mismatched due to skill deterioration related

to inactivity and personal qualities (Rose and Ordine, 2015). Within this perspective, mismatched workers

may have more lengthy spells of unemployment over their working lives, which may harm their skill

endowment due to their failure to �nd acceptable employment (Ordine and Rose, 2015; Berton, 2015).

It seems as though the problem of unemployment goes beyond the so-called de�ciencies of the school

curriculum, which is deemed to be addressed by creating an avenue for the inclusion of contents of the

expected skills speci�ed by the employers of labour into the school curriculum. However, if this is done,

will the problem of unemployment palliate or be resolved? Put differently, can there be full employment if

the perceived dichotomy between the skills supplied and skills demanded is resolved by ensuring that the

school curriculum re�ects the contents of the skills demanded by the employers of labour? Can structural

recon�guration of school curricula take care of the unemployment induced by an exponential increase in

the level of technological advancement, which may equally displace the ‘skilled workers’?

When societies develop, institutions must adapt to remain relevant to changing socioeconomic situations

and dif�culties. Crises are viewed as opportunities for reform, as they induce a condition of shock that

allows for bolder engagement (Cepiku & Sauvignon, 2012). Also, crises or other external occurrences are

seen to create the circumstances for transformation. A crisis can make previously inconceivable

innovations suddenly inevitable... (Photopoulos, Stavrakas & Triantis, 2021). Hence, the exponential

expansion of technology has given rise to possibilities that were previously unthinkable: explicit

international communication, unlimited and continual access to knowledge, democratised production

and dissemination of information and digital material, and so on (Hazzan, 2022). Hence, universities will

need to redesign their learning environments so that digitalisation widens and complements student-

teacher and other relationships to remain relevant (Schleicher, 2020).

One of the unavoidable consequences of the COVID-19 pandemic is a knowledge gap. Given that the

twentieth and twenty-�rst centuries are connected with computer development or, more accurately,

Information and Communication Technology (ICT) (Okanezi & Ebradouye, 2021). With the expansion of

globalisation in the twenty-�rst century, many universities have taken a new course, requiring higher

education institutions (HEIs) to rede�ne their responsibilities, aims, goals, and functions. They are

increasingly expected to be engines of socioeconomic growth as well as engines of political, cultural,

social, and technological change. As a result, in today's culture, the quality of higher education (HE) is

judged in ways other than education (Elnaggar and Sharaf, 2022). One of the signi�cant issues identi�ed
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that may have rami�cations for the post-COVID-19 pandemic era is the sluggish integration and limited

usage of ICTs for teaching and learning in Nigerian universities (Akinde, 2021).

There is a possible link between education, literacy rate, and unemployment. For example, Nigeria's adult

literacy rate in 2018 was 62%. Adult (15+) Literacy Rate in Nigeria, 2018. This is re�ected in Nigeria's

unemployment rate, which was 27.1% in the second quarter of 2020, indicating that approximately 21

million Nigerians were still unemployed (Olawunmi & Nwamaka, 2021). According to this research

(Olawunmi & Nwamaka, 2021), Nigeria's unemployment and underemployment rate of 28.6% is a

combined 55.7%, re�ecting the country's substandard education initiatives. According to Oyekanmi

(2020), the unemployment rate among young people aged 15 to 34 years was 34.9%, up from 29.7% in the

third quarter of 2018, while the percentage of underemployment for the same age group jumped to 28.2%,

up from 25.7%.

When compared to other age groups, these rates were the highest. It is signi�cant to realise that

contemporary Nigerian HE is primed to tilt towards the realisation that creativity, curiosity, critical

thinking, entrepreneurship, teamwork, communication, growth mindset, global competence, and a

plethora of other talents are on the rise (Duckworth and Yeager, 2015; Zhao et al. 2019). Therefore, humans

must not compete with machines to prosper in the age of smart machines. Instead, they must become

more human. Being distinctive and having social-emotional intelligence are distinguishing human

attributes that machines do not have (yet) (Zhao 2018a, 2018b). Given shifting labour market demands,

the Nigerian government, particularly the Federal Ministry of Education, is expected to enable the

alignment of future labour market entrants' training to the labour market's increasing skill

requirements.

Misalignments between the supply of skills and the demand for skills, which is currently undersupplied,

are mostly driven by the increased demand for cognitive skills, which are frequently required in new-

economy sectors such as ICT and consulting. Although the usage of cognitive skills is increasing in

Nigeria, existing information suggests that physical skills continue to dominate the manufacturing

process (Favara & Appasamy, 2015). One probable explanation for this phenomenon could be the

enormous magnitude of Nigeria's informal sector. This is especially relevant considering the growth and

quick dissemination of new technologies in Nigeria (Favara & Appasamy, 2015), as well as the structural

shift of the Nigerian economy from an agrarian to an economy dominated by services (Alemu, 2015).

These activities have undoubtedly impacted labour market dynamics, particularly the occupations and

skills required. Recent information from employment surveys conducted by the National Bureau of
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Statistics (NBS) shows that job openings in knowledge- and technology-demanding �elds are increasing.

For instance, according to the NBS (2016), employment opportunities were concentrated in three

industries: trade and services, consultancy, and information and communications technology

(ICT)/telecommunications.

Unarguably, Nigeria has a long way to go in fully adopting the concept of innovation, particularly product

innovation, which has been established to boost job creation globally. Realistically, the notion that a

university degree does not necessarily guarantee a future of stable and safe jobs is exacerbated by TU's

emerging global dilemma confronting humanity (Peters, Jandri, & Hayes, 2018). However, there is an

indication that new technology is gaining traction. Given the rapid pace of technological advancement

and the high proportion of jobs at risk in the country today, how prepared is Nigeria for technological

unemployment (Oyegoke & Wasiu, 2021)?

Because labour markets are imperfect, some degree of skill mismatch is unavoidable; nonetheless, severe

mismatch has negative economic and societal implications (Cedefop, 2018). Individuals who can survive

and thrive in the digital economy, as well as those who are suited to the skill requirements of future jobs,

have a healthy mix of cognitive (problem-solving, creativity, learning to learn) and socio-emotional

(communication, collaboration) skills. Providing suitable skills to existing and future workers is a critical

policy subject. The educational system and on-the-job training have an impact on the supply of workers

at each skill level.

The nature and evolution of SM during a person's job tenure are determined by the balance between the

rate of skill growth and the degree of change in the complexity of job activities. It is critical to adapt

school curricula to re�ect the talents that will be in demand in the future. However, it has been suggested

that the relationship between technological advancement and the skills required by various

organisations may result in sub-optimal productivity and unemployment outcomes when there are skill

mismatches between the demand and supply of labour (Marcolin et al., 2016). As a result, it may be

appropriate for education and training institutions to equip people to be �exible and gain new abilities in

response to the quick changes in new technology.

One of the most worrying challenges in higher education today is that, as the conventional link between

employment and education breaks down, there will no longer be a linkage between university education

and a job guarantee (Peters, Jandri, & Means, 2019). As a result, at this juncture, the development of job-

related abilities that will be increasingly in demand as 4IR unfolds is essential. Nonetheless, the potential

of signi�cant SU necessitates a radical reimagining of educational aims (Means, 2017) and a new shared
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vision of humanist education (Peters et al., 2019). As automation, robotics, and arti�cial intelligence

continue to disrupt and rede�ne the labour market, the question of whether higher education

institutions are keeping up with this rate of change is serious (Veronique & Salmon, 2019).

6. Conclusion and Recommendations

Technologies of the present seem to destroy more jobs than they create - and this trend is likely to

continue (Peters & Jandrić, 2019). What type of education is needed to meet big corporations' needs in

post-pandemic Nigeria? Despite the fact that a few previous studies on TU had hitherto prognosticated

that new technologies would eliminate a signi�cant number of jobs, more recent estimates indicate the

risk has been overstated (Ra et al., 2019). For instance, it is suggested that automation is more likely to

modify duties and activities within an occupation rather than annihilate jobs completely; increased

demand from rising earnings is anticipated to counteract job losses from technology, which is especially

true in developing countries (Asian Development Bank [ADB], 2018), and technological adoption may not

be cost-effective.

Signi�cantly, the paper has x-rayed the issue of SM in light of the problem of TU in post-pandemic

Nigeria on one hand and the problem of disconnect between the skills required by employers and the

skills acquired by employees on the other hand. Hence, the treatise posits that the problem of

unemployment is made complex and complicated by not only the advancement in the level of technology

but also by the SMs occasioned by the discrepancies between the contents of the school curriculum in

respect of the skills acquired and the skills expected by employers of labour. Be that as it may, the chapter

makes a foray into probable turns in the future of higher education and how the current level of

unemployment could likely in�uence the change in the school curriculum and/or mode of instruction.

However, in a world that does not offer enough work for everyone, education might not be a panacea for

the challenges of TU (Peters et al., 2019). Therefore, it is suggested that a nexus may be created between

higher education and the world of work in Nigeria. So, rather than taking a passive wait-and-see

approach, Nigerian governments can and should in�uence the trend of TU by systematically

restructuring education at the higher level of learning. And since the new technologies have not only

ineluctably changed the modus operandi of teaching and learning in higher education in Nigeria, but also

the nature of skills demanded in the labour markets, curriculums in higher learning institutions can be

adapted while on-the-job and life-long learning opportunities are promoted. Imperatively, to salvage the

country from the trend of seemingly upcoming savagery of unemployment, the government could
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establish uniform standards around 21st-century skills, ensure that higher-order skills are embedded in

the curriculums, and provide both the funding and test environments needed for further research.
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