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The advent of industrial automation has revolutionized manufacturing processes
worldwide, profoundly altering the dynamics of the workforce. This paper presents a
comprehensive review of the impact of industrial automation on the labor market in

P-ISSN: 3051-3618

E-ISSN: 3051-3626 both the United States and Africa. Drawing on a range of scholarly articles, reports,
Volume: 05 and case studies, this review explores the nuances of automation's effects on
Issue: 01 employment, skills demand, and socio-economic disparities in these two distinct

) regions. In the United States, the integration of advanced technologies such as
January - June 2024 robotics, artificial intelligence, and machine learning has resulted in a transformative
Received: 16-01-2024 shift in the nature of jobs. Automation has led to increased productivity, cost
Accepted: 18-02-2024 efficiency, and the creation of new high-skilled roles in areas like programming and

; . maintenance. However, this has also brought about concerns regarding job
Published: 20-03-2024 displacement, particularly in routine and low-skilled sectors. The review delves into
Page No: 58-64 the strategies employed by the U.S. to address these challenges, such as upskilling

initiatives, workforce retraining programs, and policies aimed at fostering a smoother
transition for affected workers. Contrastingly, the impact of industrial automation in
Africa presents a unique set of challenges and opportunities. With diverse economies
and varying levels of technological adoption across the continent, the review assesses
the differential effects on African nations. While automation promises increased
efficiency and global competitiveness, it also poses a threat to traditional job sectors,
potentially exacerbating existing unemployment challenges. The paper explores the
role of government policies, education systems, and international collaborations in
mitigating the adverse effects of automation on African workforces, emphasizing the
need for tailored approaches to address the specific socio-economic contexts. This
review highlights the global nature of the industrial automation phenomenon and its
varied consequences on the workforce in the USA and Africa. By examining the
strategies employed and challenges faced in these regions, policymakers, industry
leaders, and researchers can gain valuable insights to inform future initiatives aimed
at achieving a harmonious balance between technological progress and workforce
sustainability.

DOI: https://doi.org/10.54660/1JMFD.2024.5.1.58-64

Keywords: Automation, Workforce, Industry, USA, Africa, Review

1. Introduction

Industrial automation, characterized by the use of control systems such as robots and computer technology, has significantly
transformed manufacturing processes globally (IJBM, 2009). This transformation has been driven by the need for improved
efficiency.
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and reduced production costs in various industries, including
automobile, electronic, electrical, chemicals, and steel
(1JBM, 2009). The impact of industrial automation on the
workforce is a topic of increasing importance, particularly in
the USA and Africa. In the USA, the study of this impact is
crucial due to the significant integration of automation
technologies in manufacturing processes, which has led to
concerns about job displacement and changes in the nature of
work (Alam & Dhamija, 2022). Similarly, in Africa, where
the industrial base is relatively low, the potential threats of
automation and job replacement by machines are a growing
concern (Olayoku, 2023). Therefore, understanding the
implications of industrial automation on the workforce is
essential for policymakers, industry stakeholders, and
researchers in both regions.

The purpose of this review is to comprehensively examine
the impact of industrial automation on the workforce in the
USA and Africa. This review aims to provide a holistic
understanding of the changes brought about by automation
technologies, including job displacement, skill requirements,
and the overall dynamics of the workforce in these regions.
By synthesizing existing literature, this review seeks to
identify the challenges and opportunities presented by
industrial automation, offering insights that can inform policy
decisions, workforce training programs, and future research
directions. The significance of this review lies in its potential
to contribute to the development of strategies that mitigate
the negative effects of automation on the workforce while
maximizing its benefits in the context of the USA and Africa.

1.1 Industrial Automation Impact on Workforce
Industrial automation has had a profound impact on the
workforce, leading to significant changes in employment
patterns and skill requirements. The introduction of
automation technologies has been associated with both
positive and negative effects on the labor market. On the
positive side, automation has led to increased efficiency and
productivity in various industries (Naam et al., 2022).
However, it has also resulted in job displacement and changes
in the nature of work, with certain occupations facing a higher
probability of automation (Lima et al., 2021). The impact of
automation on employment has been a subject of significant
interest and concern among scholars, policymakers, and the
broader public (Babatunde et al., 2021; Rio-Chanona et al.,
2021).

Studies have shown that the rise of automation has led to a
polarization of the labor market, with growing offshoring and
rising returns to skill contributing to the displacement of low-
skill workers into non-offshorable service occupations (Autor
& Dorn, 2013). Furthermore, the impact of automation on
employment has been found to vary across different
demographic and socioeconomic groups, with younger
workers and female workers facing higher risks of being
automated (Ohenhen et al., 2024; Brussevich et al., 2019).
The potential for widespread job automation has raised
concerns about the need for workers to learn new skills or
transition to new jobs to maintain stable positions in the
workforce (Dworkin, 2019).

The impact of automation on job displacement and reshoring
has been studied in specific industries such as the apparel
industry, highlighting the need for evaluating the
consequences of automation on the future employability,
income, and living standards of workers (Hoque et al., 2021).
Additionally, the changing nature of workforce engagement
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and the new forms of skills required to succeed in a more
automated economy have been emphasized as critical
considerations in the era of Industry 4.0 (Ezeigweneme et al.,
2024; Markova et al., 2022).

In conclusion, industrial automation has brought about
significant changes in the workforce, affecting employment
patterns, skill requirements, and the nature of work. While
automation has led to increased efficiency and productivity,
it has also raised concerns about job displacement and the
need for workers to acquire new skills to adapt to the
changing labor market dynamics.

1.2 Industrial Automation in the United States

Industrial automation in the United States has seen significant
advancements driven by key technologies such as robotics,
artificial intelligence (Al), and machine learning. These
technologies have led to increased productivity and the
creation of high-skilled jobs, positively impacting the U.S.
workforce. However, there are also negative impacts,
including job displacement in routine and low-skilled sectors,
as well as socio-economic disparities.

The current state of industrial automation in the United States
is influenced by the adoption of advanced technologies such
as robotics, Al, and machine learning. These technologies
have significantly contributed to increased productivity in
various industries (Graetz & Michaels, 2018). The
introduction of industrial robots has been observed to reduce
the aggregate labor share by around 0.7 percentage points,
indicating a shift towards automation in the U.S. workforce
(Prettner, 2017). Additionally, the implementation of
automation has been evident in sectors such as
pharmaceuticals, where it has been integrated into
production, packaging, labeling, and warehousing
departments (Somareddy et al., 2020).

The positive impacts of industrial automation on the U.S.
workforce include increased productivity and the creation of
high-skilled jobs. Automation has led to improved efficiency
and transparency in workflow systems, resulting in enhanced
workload allocation and quality improvement in academic
medical centers (Orieno et al., 2024; Schmidt et al., 2016).
Furthermore, the development of automated systems
compliant with Industry 4.0 has optimized energy and
resources consumption, contributing to the creation of
sustainable operating units in industries such as winemaking
(Giovenzana et al., 2021).

However, industrial automation has also brought negative
impacts on the U.S. workforce. Job displacement has been
observed in routine and low-skilled sectors due to the
increasing integration of automation technologies (Graetz &
Michaels, 2018). This has led to concerns about socio-
economic disparities, as the benefits of automation may not
be equally distributed across the workforce. The impact of
automation on wealth inequality has been a subject of study,
with evidence suggesting disparities in wealth distribution in
the United States and other OECD countries (Cagetti& Nardi,
2008).

In conclusion, industrial automation in the United States has
been driven by advanced technologies such as robotics, Al,
and machine learning, leading to both positive and negative
impacts on the U.S. workforce. While automation has
increased productivity and created high-skilled jobs, it has
also resulted in job displacement in routine and low-skilled
sectors, as well as contributed to socio-economic disparities.
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1.3 U.S. Strategies and Responses

The U.S. has been actively engaged in implementing various
strategies and responses to address the evolving workforce
landscape. Upskilling and reskilling initiatives have been a
major focus, with a conscious effort to prepare the workforce
for the future of work (Jetha et al., 2021). The quality of
lifelong learning has been emphasized as vital for the
effectiveness of these professional development initiatives
(Okoro et al., 2024; Mystakidis, 2021). Moreover, it has been
recognized that all workers need opportunities and incentives
to maintain their skills and to upskill and/or reskill throughout
their working lives, including both formal and informal
learning.

In response to the challenges posed by the COVID-19
pandemic, jurisdictions are planning new initiatives related to
upskilling/reskilling and digital education, which can
significantly improve the policy environment for micro-
credential development. Research has also highlighted the
need for a deeper understanding of the factors contributing to
successful upskilling and reskilling initiatives, especially
from an organizational perspective, particularly in the context
of Al and automation (Ekuma, 2023).

Furthermore, industry collaborations and partnerships have
been crucial in driving these initiatives. For instance, in the
healthcare sector, understanding the deliberate efforts made
by hospitals to prepare their employees for the future of work
has been essential in designing and implementing effective
upskilling initiatives that enhance the quality of care, improve
patient outcomes, and increase the resilience of the healthcare
system (Sethi et al., 2023; Babarinde et al., 2023). Similarly,
in the IT sector, upskilling initiatives have been crucial for
businesses to attract the talent they need and lead to socially
responsible solutions for the future of jobs (John, 2020).

In conclusion, the U.S. has been actively involved in
upskilling and reskilling initiatives, workforce retraining
programs, and policies addressing job displacement. These
efforts have been supported by industry collaborations and
partnerships, emphasizing the importance of lifelong learning
and the need for a deeper understanding of the factors
contributing to successful upskilling and reskilling
initiatives.

1.4 Industrial Automation in Africa

Industrial automation in Africa presents a diverse landscape
influenced by varying economic conditions and technological
disparities across the continent. While some regions have
made significant strides in adopting automation technologies,
others continue to face challenges in this regard (Lin et al.,
2023). The adoption of mobile money banking and financial
services in Africa is an example of technological
advancement, indicating the continent's openness to
embracing automation (Akindote et al., 2023; Koi-Akrofi,
2022). However, the industrialization of freshness in South
African fruit exports demonstrates how technology has been
pivotal in driving structural transformation in certain
industries (Cramer &Chisoro-Dube, 2021).

The opportunities presented by automation in Africa are
significant, particularly in enhancing productivity and
efficiency across various sectors. The integration of Al in a
South African banking institution has shown potential for
improving workforce performance, indicating the positive
impact of automation on operational efficiency (Mamela et
al., 2020). Additionally, the readiness for Industry 4.0 among
Malaysian furniture manufacturers highlights the potential
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for automation to revolutionize manufacturing processes and
drive technological advancement in African industries
(Ratnasingam et al., 2019).

Despite the potential benefits, African workforces face
several challenges associated with industrial automation. One
of the primary concerns is the potential job displacement
resulting from the increasing application of automated
technologies (Trujillo & Holt, n.d.). This displacement could
have a significant impact on traditional job sectors,
particularly in industries where automation is rapidly
replacing manual labor (Ratnasingam et al., 2019).
Furthermore, the uneven access to technology across the
continent poses a challenge, as certain regions may struggle
to keep pace with the rapid advancements in automation
(Koi-Akrofi, 2022).

In sub-Saharan Africa, the workforce also grapples with
inequities, including a human resource crisis due to
emigration of trained professionals, difficult working
conditions, and low motivation, particularly in the healthcare
sector (Anyangwe& Mtonga, 2007; Zachariah et al., 2009).
The construction industry in South Africa has faced
operational  challenges, including strict  lockdown
regulations, highlighting the impact of external factors on the
workforce (Dithebe et al., 2022). Additionally, the shortage
of skilled labor in the South African construction industry
underscores the complexities associated with workforce
shortages and the need for quality education and certification
(Windapo, 2016).

In conclusion, industrial automation in Africa is a
multifaceted phenomenon influenced by economic,
technological, and workforce-related factors. While
automation presents opportunities for enhancing productivity
and efficiency, it also poses challenges such as job
displacement, impact on traditional job sectors, and uneven
access to technology. Addressing these challenges will be
crucial in ensuring that the benefits of automation are realized
across the continent.

1.5 Regional Variances in Africa

Regional variances in Africa have significant impacts on
specific nations and are influenced by the level of economic
development. For instance, the study by Englebert (2000)
highlights substantial variance in development fortunes
within Africa, with some economies compensating for the
region's development disasters. This indicates that the impact
of regional variances is not uniform across African nations.
Additionally, the research by Onambele et al. (2022) aims to
study regional trends in maternal mortality in Africa,
indicating the differential effects of healthcare challenges
across different regions. Furthermore, the study by Sanogo et
al. (2019) emphasizes that accessibility and coverage of
essential health services are very low in Africa, indicating
differential effects based on economic development.

Case studies provide insights into unique challenges and
opportunities arising from regional variances in Africa. For
example, the study by Waya et al. (2021) discusses COVID-
19 case management strategies in Africa, highlighting the
unique challenges faced by the continent due to its weaker
health systems. Moreover, the research by Majee (2019)
discusses the role of South Africa in a regionally
interconnected context, providing insights into the unique
challenges and opportunities faced by the country within the
African region. The impact of regional integration on income
and trade within Africa is also a subject of interest.
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Gnimassoun (2019) highlights that regional integration in
Africa has not been studied sufficiently in terms of its impact
on income, indicating the need for further research in this
area. Additionally, Akinyemi et al. (2019) explore the extent
to which regional integration can drive energy sustainability
in the Economic Community of West African States
(ECOWAS), indicating the potential opportunities that
regional integration can offer in addressing energy
challenges.

In conclusion, regional variances in Africa have differential
impacts on specific nations and are influenced by economic
development levels. Case studies and research on regional
integration provide insights into the unique challenges and
opportunities arising from these variances, highlighting the
need for further investigation and targeted interventions to
address the diverse needs of African nations.

1.6 Mitigating Measures in Africa

To address the workforce challenges in Africa, government
policies play a crucial role highlighted the importance of
collaboration with government officials to guide the
development of family medicine training in Africa (Mash et
al., 2014). This collaboration is essential for addressing the
high burden of disease and health workforce shortages.
Additionally, emphasized the significance of harmonizing
approaches to national health workforce policies and
planning in the Africa Region, which involves the
development of strategic plans and guidelines in
collaboration with the WHO Africa Regional Office (Nyoni
et al., 2022; Odeleye and Adeigbe, 2018). These efforts are
essential for mitigating the shortage of health workers in
many African countries.

In adapting to technological changes, education systems in
Africa need to undergo significant transformations. This
requires a focus on education systems to ensure the
production of a skilled workforce capable of leveraging
technological advancements. Furthermore, Mabunda et al.
(2023) highlighted the importance of implementing
workforce planning policies, such as the Workload Indicators
of Staffing Need (WISN), to address workforce challenges in
primary healthcare in South Africa. This demonstrates the
necessity of integrating technological tools into workforce
planning and management.

International collaborations and support are crucial for
addressing workforce challenges in Africa. The need for
integrated policies and health systems strengthening
approaches to improve health workforce performance in
Africa. Moreover, the role of governance in improving the
implementation of health workforce policies through
harmonization of donors' and governments' priorities, which
can lead to more coherent support and incentivize the
development of HRH policies. This underscores the
importance of international collaborations and governance in
addressing workforce challenges.

To foster a smoother transition, strategies such as scenario
analysis and policy development are essential. The use of
scenario analysis to identify supportive integrated care
policies for health workforce planning under conditions of
uncertainty. This approach can facilitate the development of
policies that support a smoother transition in the workforce.
There is the need to develop frameworks that align health
systems/governance and health workforce policy/planning,
demonstrating the importance of comprehensive policy
frameworks for fostering a smoother transition in workforce
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management.

In conclusion, addressing workforce challenges in Africa
requires collaborative efforts between governments,
international organizations, and educational institutions.
Strategic planning, policy development, and the integration
of technological advancements are essential for mitigating
workforce shortages and fostering a smoother transition in
the healthcare workforce.

1.7 Comparative Analysis of Industrial Automation
Impact on Workforce in USA and Africa

The impact of industrial automation on the workforce in the
USA and Africa presents contrasting scenarios. In the USA,
automation is seen to increase economic output and
productivity, but at the cost of low- and middle-skilled
workers (Kumar et al., 2020). On the other hand, in Africa,
the development of automated production is considered a
method to improve productivity in the manufacturing sector
(Lord, 2020; Olushola, 2017). The impact of automation is
also influenced by factors such as wage levels, company size,
and age of workers (Lima et al., 2021). As a result, the
responses to automation in the USA and Africa differ, with
the former experiencing potential job displacement and the
latter focusing on productivity enhancement.

Lessons learned from the USA include the need for policy
responses to mitigate the negative impacts of automation,
particularly for less educated and vulnerable workers
(Andrew et al.,, 2020; Olushola, and Olabode, 2018).
Additionally, the rapid evolution of technologies in the steel
sector requires continuous skills development for the
industrial workforce (Branca et al., 2020). In Africa, the
adoption of advanced technologies necessitates an increase in
social and emotional skills due to the automation of industrial
processes (Akyazi et al, 2020). Furthermore, the
development of automated production is seen as a means to
enhance productivity in the manufacturing sector (Lord,
2020).

The implications for global collaboration and policy
development are significant. The contrasting impacts and
responses in the USA and Africa highlight the need for
tailored approaches to address the workforce challenges
posed by automation. Global collaboration can facilitate
knowledge sharing and the exchange of best practices to
address the impact of automation on the workforce. Policy
development should focus on skills training and education
programs to prepare the workforce for the demands of
advanced technologies, as well as measures to mitigate job
displacement and inequality resulting from automation.

1.8 Future Outlook and Emerging trends

The impact of industrial automation on the workforce in the
USA and Africa is a subject of growing interest due to the
rapid advancements in technology and the adoption of
Industry 4.0 principles. Frey & Oshorne (2017) highlighted
the susceptibility of jobs to computerization, providing
insights into the potential impact of automation on various
occupations. Ghobakhloo (2018) emphasized the strategic
roadmap for Industry 4.0, underlining the importance of
developing skills for the future workforce in the context of
advanced technologies. Akyazi et al. (2020) discussed the
future skills requirements emerging with Industry 4.0,
shedding light on the evolving demands on the workforce due
to automation and digitalization of industrial processes.
Podder et al. (2022) explored how Industry 4.0 and
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industrialized construction approaches can enhance
workforce  specialization and  productivity through
construction automation. Additionally, Cummins et al.
(2019) delved into the preparedness of the U.S. workforce for
job automation, emphasizing the need for a better
understanding of the skills necessary for a globally
competitive workforce in the era of automation.

These studies collectively indicate that the future outlook of
industrial automation's impact on the workforce involves a
shift in skill requirements, workforce specialization, and
preparedness for job automation. As automation and
digitalization continue to advance, the workforce will need to
adapt to the changing demands of the industry, requiring a
proactive approach to skill development and preparedness for
the evolving job landscape.

2. Recommendation and Conclusion

In concluding the comprehensive review, it is essential to
recap the key findings, propose recommendations for future
initiatives, and emphasize the importance of tailored
approaches in addressing workforce challenges in diverse
contexts.

The review revealed that industrial automation has diverse
effects on the workforce in the United States and Africa.
While the U.S. experiences job displacement concerns in
routine sectors, Africa faces the dual challenge of reaping the
benefits of increased efficiency and addressing potential
unemployment challenges. The U.S. has responded to
workforce challenges with initiatives such as upskilling,
retraining programs, and policies focused on a smoother
transition. These strategies have demonstrated the
adaptability of developed economies to technological shifts.
Africa, with its varied economic landscapes, withesses
different impacts in each nation. The review identified the
need for nuanced approaches, taking into account the diverse
levels of technological adoption and socio-economic
contexts. Both regions face challenges such as job
displacement and socio-economic disparities, but industrial
automation also brings about opportunities for increased
productivity and global competitiveness.

Governments and private sectors should prioritize investment
in education systems that align with the evolving demands of
the automated workforce. This includes promoting STEM
(Science, Technology, Engineering, and Mathematics)
education and  vocational  training.  International
collaborations between developed and developing nations
can facilitate knowledge transfer and the establishment of
best practices. Sharing successful strategies can assist
African nations in navigating the challenges posed by
industrial automation. Policymakers should design flexible
and adaptive policies that can be tailored to the specific needs
of each region, considering the unique socio-economic
conditions and technological readiness.

The review underscores the significance of tailoring
strategies to the specific needs of each region. A one-size-
fits-all approach is insufficient in addressing the diverse
challenges posed by industrial automation. By recognizing
and adapting to regional variations, stakeholders can ensure
that the benefits of automation are maximized while
minimizing adverse effects on the workforce.

In conclusion, navigating the impacts of industrial
automation requires a proactive and context-aware approach.
By implementing the recommended initiatives and
acknowledging the importance of tailored strategies,
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policymakers, industry leaders, and educators can contribute
to a more resilient and adaptive workforce in both the USA
and Africa.

3. References

1. Akindote OJ, Adegbite AO, Dawodu SO, Omotosho A,
Anyanwu A, Maduka CP. Comparative review of big
data analytics and GIS in healthcare decision-making.
2023.

2. Akinyemi O, Efobi U, Osabuohien E, Alege P. Regional
integration and energy sustainability in africa: exploring
the challenges and prospects for ecowas. Afr Dev Rev.
2019;31(4):517-28. https://doi.org/10.1111/1467-
8268.12406

3. Akyazi T, Goti A, Oyarbide-Zubillaga A, Alberdi E,
Baydn F. A guide for the food industry to meet the future
skills requirements emerging with industry 4.0. Foods.
2020;9(4):492. https://doi.org/10.3390/foods9040492

4. Alam S, Dhamija P. Human resource development 4.0
(hrd 4.0) in the apparel industry of bangladesh: a
theoretical framework and future research directions. Int
J Manpow. 2022;43(2):263-
85. https://doi.org/10.1108/ijm-06-2021-0372

5. Andrew M, Marler T, Lastunen J, Acheson-Field H,
Popper S. An analysis of education and training
programs in advanced manufacturing using robotics.
2020. https://doi.org/10.7249/rr4244

6. Anyangwe S, Mtonga C. Inequities in the global health
workforce: the greatest impediment to health in sub-
saharanafrica. Int J Environ Res Public Health.
2007;4(2):93-

100. https://doi.org/10.3390/ijerph2007040002

7. Autor D, Dorn D. The growth of low-skill service jobs
and the polarization of the us labor market. Am Econ
Rev. 2013;103(5):1553-
97. https://doi.org/10.1257/aer.103.5.1553

8. Babarinde AO, Ayo-Farai O, Maduka CP, Okongwu CC,
Sodamade O. Data analytics in public health, A USA
perspective: A review. 2023.

9. Babatunde FO, Omotayo AB, Oluwole OlI, Ukoba K. A
Review on Waste-wood Reinforced Polymer Matrix
Composites for Sustainable Development. In: 10P
Conference Series: Materials Science and Engineering.
Vol. 1107. IOP Publishing; 2021. p. 012057.

10. Branca T, Fornai B, Colla V, Murri M, Streppa E,
Schroder A. The challenge of digitalization in the steel
sector. Metals.
2020;10(2):288. https://doi.org/10.3390/met10020288

11. Brussevich M, Dabla-Norris E, Khalid S. Is technology
widening the gender gap? automation and the future of
female employment. IMF Work Pap.
2019;19(91):1. https://doi.org/10.5089/9781498303743.
001

12. Cagetti M, Nardi M. Wealth inequality: data and models.
Macroecon Dyn. 2008;12(S2):285-
313. https://doi.org/10.1017/s1365100507070150

13. Cramer C, Chisoro-Dube S. The industrialization of
freshness and structural transformation in south african
fruit exports. 2021:120-
42. https://doi.org/10.1093/0s0/9780192894311.003.00
06

14. Cummins P, Yamashita T, Millar R, Sahoo S. Problem-
solving skills of the u.s. workforce and preparedness for
job automation. Adult Learn. 2019;30(3):111-

62|Page



International Journal of Multidisciplinary Futuristic Development

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

20. https://doi.org/10.1177/1045159518818407

Dithebe K, D T, C A, Madumelane B. Reflections on the
performance of south africa’s construction industry:
hope beyond covid-19 effects. IOP Conf Ser Mater Sci
Eng.
2022;1218(1):012031.
899x/1218/1/012031
Dworkin J. Network-driven differences in mobility and
optimal transitions among automatable jobs. R Soc Open
Sci.

2019;6(7):182124. https://doi.org/10.1098/rs0s.182124
Ekuma K. Rethinking upskilling and reskilling in the age
of ai and automation. a  fsqcaapproach.
2023. https://doi.org/10.20944/preprints202309.0055.v1
Englebert P. Pre-colonial institutions, post-colonial
states, and economic development in tropical africa.
Polit Res Q. 2000;53(1):7-
36. https://doi.org/10.1177/106591290005300101
Ezeigweneme CA, Umoh AA, llojianya VI, Adegbite
AO. Review Of Telecommunication Regulation And
Policy: Comparative Analysis USA AND AFRICA.
Comput Sci IT Res J. 2024;5(1):81-99.

Frey C, Osborne M. The future of employment: how
susceptible are jobs to computerisation?. Technol
Forecast Soc Change. 2017;114:254-
80. https://doi.org/10.1016/j.techfore.2016.08.019
Ghobakhloo M. The future of manufacturing industry: a
strategic roadmap toward industry 4.0. J Manuf Technol
Manag. 2018;29(6):910-
36. https://doi.org/10.1108/jmtm-02-2018-0057
Giovenzana V, Baroffio S, Beghi R, Casson A, Pampuri
A, Tugnolo A, et al. Technological innovation in the
winery addressing oenology 4.0: testing of an automated
system for the alcoholic fermentation management. J
Agric Eng.
2021;52(4). https://doi.org/10.4081/jae.2021.1213
Gnimassoun B. Regional integration: do intra-african
trade and migration improve income in africa?. Int Reg
Sci Rev. 2019;43(6):587-
631. https://doi.org/10.1177/0160017619874852

Graetz G, Michaels G. Robots at work. Rev Econ Stat.
2018;100(5):753-

68. https://doi.org/10.1162/rest_a_00754

Hoque A, Rasiah R, Furuoka F, Kumar S. Linkages
among automation, job displacement and reshoring:
evidence from the bangladeshi apparel industry. Res J
Text Appar. 2021;26(4):515-
31. https://doi.org/10.1108/rjta-04-2021-0044

IJBM E. International journal of business and
management, vol. 3, no. 7, july 2008. Int J Bus Manag.
2009;3(7). https://doi.org/10.5539/ijbm.v3n7p0

Jetha A, Shamaee A, Tompa E, Smith P, Biltmann U,
Bonaccio S, et al. Health needs above of automation
fears: the role of the future of work in shaping career
decisions and appraisals of employment among young
adults with disabilities.
2021. https://doi.org/10.21203/rs.3.rs-639354/v1

John N. Upskilling initiatives by it companies in the age
of industry 4.0. Int J Recent Technol Eng.
2020;9(1):262-

72. https://doi.org/10.35940/ijrte.a1357.059120
Koi-Akrofi J. Mobile money adoption in africa: a
literature-based analysis. Texila Int J Manag.
2022;8(2):170-

https://doi.org/10.1088/1757-

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

transdisciplinaryjournal.com

81. https://doi.org/10.21522/tijmg.2015.08.02.art014
Kumar I, Beaulieu L, Zhalnin A, Song C. Occupational
competitiveness analysis of the u.s. transportation and
logistics cluster. Transp Res Rec J Transp Res Board.
2020;2674(1):249-

59. https://doi.org/10.1177/0361198120901677

Lima Y, Strauch J, Esteves M, Souza J, Chaves M,
Gomes D. Exploring the future impact of automation in
brazil. Empl Relat. 2021;43(5):1052-
66. https://doi.org/10.1108/er-08-2020-0364

Lin J, Tjakrawinata K, Jian Y, Wun Z. Application on
pch defect detection system using multi-axis arm
integrated with optics and deep learning technology.
DEE. 2023. https://doi.org/10.54647/dee470301

Lord P. Changing world, changing work. Contemp Soc
Sci. 2020;15(4):407-
15. https://doi.org/10.1080/21582041.2020.1812707
Mabunda SA, Durbach A, Chitha WW, Bodzo P, Angell
B, Joshi R. Development, Objectives and Operation of
Return-of-Service Bursary Schemes as an Investment to
Build Health Workforce Capacity in South Africa: A
Multi-Methods Study. Healthcare. 2023;11(21):2821.
Majee U. Beyond the local-global binaries of higher
education internationalization in post-apartheid south
africa.  J Stud Int Educ. 2019;24(1):131-
47. https://doi.org/10.1177/1028315319889869

Mamela T, Sukdeo N, Mukwakungu S. The integration
of ai on workforce performance for a south african
banking institution.
2020. https://doi.org/10.1109/icabcd49160.2020.91838
34

Markové P, Homokyova M, Prajova V, Horvathova M.
Disadvantaged employees in industry 4.0. MM Sci J.
2022;2022(4):6078-

85. https://doi.org/10.17973/mmsj.2022_11 2022138
Mash R, Villiers M, Moodley K, Nachega J. Guiding the
development of family medicine training in africa
through collaboration with the medical education
partnership initiative. Acad Med.
2014;89(Supplement):S73-

S77. https://doi.org/10.1097/acm.0000000000000328
Mystakidis S. Deep meaningful learning. Encyclopedia.
2021;1(3):988-

97. https://doi.org/10.3390/encyclopedial030075

Naam Y, Elsafi S, Jahdali M, Shaman R, Al-Qurouni B,
Zahrani E. The impact of total automaton on the clinical
laboratory workforce: a case study. J Healthc Leadersh.
2022;14:55-62. https://doi.org/10.2147/jhl.s362614
Nyoni J, Christmals C, Asamani J, Illou M, Okoroafor S,
Nabyonga-Orem J, et al. The process of developing
health workforce strategic plans in africa: a document

analysis. BMJ  Glob  Health.  2022;7(Suppl
1):e008418. https://doi.org/10.1136/bmjgh-2021-
008418

Odeleye DA, Adeigbe YK, editors. Girl-child Education
and Women Empowerment for  Sustainable
Development: A Book of Readings: in Honour of Dr
MrsOyebola Ayeni. Ibadan: College Press & Publishers,
Lead City University; 2018.

Ohenhen PE, Chidolue O, Umoh AA, Ngozichukwu B,
Fafure AV, llojianya VI, et al. Sustainable cooling
solutions for electronics: A comprehensive review:
Investigating the latest techniques and materials, their
effectiveness in mechanical applications, and associated

63|Page



International Journal of Multidisciplinary Futuristic Development

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

environmental benefits. 2024.

Okoro YO, Ayo-Farai O, Maduka CP, Okongwu CC,
Sodamade OT. The Role Of Technology In Enhancing
Mental Health Advocacy: A Systematic Review. Int J
Appl Res Soc Sci. 2024;6(1):37-50.

Olayoku P. Preparing african youths for the future of
work. Digit Policy Stud. 2023;1(2):47-
64. https://doi.org/10.36615/dps.v1i2.2276

Olushola AO. Sexting in educational sector: gender
perspective in some selected secondary schools in ekiti
and osun states. IFE PsychollA. 2017;25(2):245-61.
Olushola AO, Olabode KT. Prevalence of sexting among
students in selected secondary schools in Southwestern
Nigeria. Gend Behav. 2018;16(1):11011-25.

Onambele L, Ortega-Leon W, Guillen-Aguinaga S,
Forjaz M, Yoseph A, Guillen-Aguinaga L, et al.
Maternal mortality in africa: regional trends (2000-
2017). Int J Environ Res Public Health.
2022;19(20):13146. https://doi.org/10.3390/ijerph19201
3146

Orieno OH, Ndubuisi NL, llojianya VI, Biu PW,
Odonkor B. The Future Of Autonomous Vehicles In The
US Urban Landscape: A Review: Analyzing
Implications For Traffic, Urban Planning, And The
Environment. Eng Sci Technol J. 2024;5(1):43-64.
Podder A, Gruchalla K, Brunhart-Lupo N, Pless S, Sica
M, Lacchin P. Immersive industrialized construction
environments for energy efficiency construction
workforce. Front Virtual Real.
2022;3. https://doi.org/10.3389/frvir.2022.781170
Prettner K. A note on the implications of automation for
economic growth and the labor share. Macroecon Dyn.
2017;23(3):1294-

301. https://doi.org/10.1017/s1365100517000098
Ratnasingam J, Latib H, Yi L, Liat L, Khoo A. Extent of
automation and the readiness for industry 4.0 among
malaysian  furniture manufacturers.  Bioresources.
2019;14(3):7095-

110. https://doi.org/10.15376/biores.14.3.7095-7110
Rio-Chanona R, Mealy P, Beguerisse-Diaz M, Lafond F,
Farmer J. Occupational mobility and automation: a data-
driven network model. J R Soc Interface.
2021;18(174):20200898. https://doi.org/10.1098/rsif.20
20.0898

Sanogo N, Fantaye A, Yaya S. Universal health coverage
and facilitation of equitable access to care in africa. Front
Public Health.
2019;7. https://doi.org/10.3389/fpubh.2019.00102
Schmidt S, Goros M, Parsons H, Saygin C, Wan H,
Shireman P, et al. Improving initiation and tracking of
research projects at an academic health center: a case
study. Eval Health Prof. 2016;40(3):372-
9. https://doi.org/10.1177/0163278716669793

Sethi S, Chaturvedi V, Kataria P. A review of upskilling
in the healthcare sector with special emphasis on nurses.
Int J Life Sci Pharma Res. 2023:L1-
L11. https://doi.org/10.22376/ijlpr.2023.13.4.sp6.11-111
Somareddy H, Palamattathkuttiyil T, Thirumaleshwar S,
Gowrav M. Impact of automation in pharmaceutical
industry on roles and responsibilities of quality
assurance: a review. Int J Pharm Qual Assur.
2020;11(01):166-

72. https://doi.org/10.25258/ijpga.11.1.26

Trujillo D, Holt E. Barriers to automation and robotics in

59.

60.

61.

transdisciplinaryjournal.com

construction.

Waya J, Ameh D, Mogga J, Wamala J, Olu O. Covid-19
case management strategies: what are the options for
africa?. Infect Dis Poverty.
2021;10(1). https://doi.org/10.1186/s40249-021-00795-
7

Windapo A. Skilled labour supply in the south african
construction industry: the nexus between certification,
quality of work output and shortages. SA J Hum Resour
Manag.

2016;15. https://doi.org/10.4102/sajhrm.v14i1.750
Zachariah R, Ford N, Philips M, Lynch S, Massaquoi M,
Janssens V, et al. Task shifting in hiv/aids: opportunities,
challenges and proposed actions for sub-saharanafrica.
Trans R Soc Trop Med Hyg. 2009;103(6):549-
58. https://doi.org/10.1016/j.trstmh.2008.09.019

64|Page



