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Abstract. Change is constant and as such we must always look forward to ways to
help us adapt to this changes. With constant improvement being revised on evolving
better and improved ways in which individuals and workers can function in their
various organizations and industries, better and improved methods would have to be
constantly developed in order to gain maximum efficiency from workers. The
emergence of the Industry 4.0 industrial stage era has witnessed with its arrival
tremendous industrial performance. This paper seeks to provide a review on the
various advances of ergonomics concepts with the advancing industrial revolution
with supporting roles on importance of training workers on the new innovative
techniques
Keywords: Ergonomics; Human; Revolution; Environment.

1. Introduction

Throughout the years over time, various and different approaches bothering and centering
on ergonomics has changed. Specific emphasis is still placed on mode of identification,
investigation and putting an end to the dangers in various working environments. Be that as
it may, there has been several contrasts at the conceivable outcomes of current ergonomics,
through various science innovations and specialized future outcomes [1].With proper
ergonomic programs in place an industry will significantly reduce all possible occupational
hazards from occurring in the industry resulting in lower cases of diseases, illness and in
some cases death. An inappropriate management system always leads to the aforementioned
consequences [2]. Various authors over time have all come out to give their various
arguments on their ideas of what ergonomics is and should be. Based on some researchers
concept and ideology on the existent relationship between the various factors and conditions
in a workplace as it affects individuals and workers, taking into consideration the various
tools being employed by the organization, division of Labour how individuals are organised.
[3] ascertained the study of workers' efficiency with industrial ergonomics aims to exploit
this competence by designing and changing industrial work studies, using a
multidisciplinary purpose.

More so, [4] stated that Ergonomics provides a scientific discipline concerned with
understanding interactions between humans and other elements of a system, with the career
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that makes use of model, ethics, data, and methods to establish strategy to enhance human
well-being in relation to total performance.

In every organization its most important asset is its human resource. There is a constant
effort and need to improve the safety and working conditions of individuals in any
organization or industry, safe working environments means comfortable working situations
to enable workers carry out their various tasks with ease. Advances in ergonomics coupled
with innovations from science and technology has contributed to massive industrialization
globally. In the work environment, the selection and creation of tools, machines and work
processes are continuously being developed. For instance over time hammers, axes and
plows have been further improved bringing about a more efficient and effective use of these
tools in performing their various tasks and operations. Recent research in ergonomics are
tilting specifically to logistics in innovation activities as this forms one of the key obtainable
area in ergonomics. Better improved flexible schemes involving internet of Things,
information gathering and their continuous assessment and their sharing. Electronic
instruments are another course in ergonomics [5] with the help of versatile applications we
see an approach to make concrete conclusions at work for generation and furthermore non-
creation specialists, gathering and coordination. Up until the beginning of the twentieth
century a lot of individuals and organizations specifically did not have an idea of what
ergonomics really represented or why it is expedient to develop an ergonomic program [6].
There exists numerous strategies and devices of present day ergonomics which empower us
to acknowledge investigation and streamlining of representative's work to their
advantages. It is essential to acknowledge ergonomic assessment flawlessly, broadly and
for the most part rapidly [7].

2. History of Ergonomics

The term Ergonomics being coined from two greek words ergon and normos which
means work or labour and natural laws respectively [8]. The word ergonomics was actually
instituted by a polish scholar [9] and issues bothering on medical problems goes as way
back during antiquated Egypt, Roman and Greek eras. Industrial Revolution which involved
the transition from regular jobs to mass production then now towards large scale production
has brought about an improvement in production, efficient measures in operation. As a
means of checking fallouts of employees there is always a continuous effort for division of
labour while seeking to increase productivity. Ergonomics is established on an
interdisciplinary characteristic. Ergonomics is now a factor determinant for safety in any
working environment. The musculoskeletal system comprises of the muscles, tendons,
bones, ligaments, [10] and injury or disorder in the system is usually when one of the
aforementioned part is stressed or exposed over a long duration of time in a work
environment [11, 12].

3. Ergonomic Developing and Advanced Countries

[13] was able to distinguish between an industrially developing country (IDC) and an
industrially advanced country (IAC) state the various features
Nigeria is an industrially developing country (IDC), this is established by some very key
features used by [13]. He was also able to establish certain key features of Industrially
Advanced Countries (IAC).
Table 1 carefully analyses some of the distinguishing factors that is obtainable in both an
industrially developing country(IDC) and also an industrially advanced country(IAC).
[13] was able to establish some of the key difference between (IDCs) and (IACs).
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Table 1: Spedding’s IDC and IAC analysis

Industrially Developing Countries Industrially Advanced Countries

Underproduction Overproduction

Low Yields High Yields

Starvation Overeating

Low Body Weight Obesity

Poverty Affluence

Crop Product Consumption Meat Consumption

Muscle Powered Oil Powered

High Percentage of Young People High Percentage of old people

Contaminated Water Clean Water

Poor Control Good Control

Food Processed at Home Industrially Produced Food

Poor Hygiene Good Hygiene

Table 2: North’s characteristics analysis of IACs and IDCs [14]

Industrially Developing Countries Industrially Advanced Countries

There is a widespread presence of
agricultural industries

There is a widespread presence of
manufacturing industries

The individual defines the work task Work tasks are clearly defined and
rationalized

There is usually a very close contact between
manufacturers and consumers

There is usually little or no contact between
the manufacturer and the consumer

Usually different technologies, productivity
and working conditions are employed.

Consistent technology, productivity, and
working conditions
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There is little or no knowledge of technology
here.

Workers are very conversant with available
technology

4. Influence of Ergonomics in Organizations

When delving on the influence of ergonomics in organizations an important consideration
is given to the work environment and basic activities carried out in the organization [15].
When one has full understanding of these factors it helps for better productivity,
transformation of working conditions in an organization by an overall replacement of
previous working methods like equipment and machineries coupled with varying new
technology. The central point whenever analysing ergonomics is the human factor.
Understanding how individuals work in an organization and how their performance can be
better improved. Every organization’s hierarchy should endeavour to improve its feedback
mechanism between staff and management this will help channel complaints in a better
fashion and also give workers a particular sense of belonging in that institution or
organization. A working environment’s influence on an individual constitutes a major factor
in ergonomics.
Continuous improvement on structure is a necessity that will improve human interaction

between components and equipment in the organization. When a new system is developed
various factors are being sought after particularly how it will affect humans. In ergonomics
various designs and innovations will be incorporated into the operation or working condition
of any system that is being developed [16].

4.1. Technological Innovation with regards to Ergonomics

The impact of technology can never be overemphasized coupled with its major
improvement and enhancement of ergonomic techniques in organization [16]. With new
manufacturing materials and research results in continuous innovation. Table 3 carefully
analyses the ergonomic technologies that have been developed over time and their presence
has significantly helped to increase production over time.

Table 3: New technological methods with regards to Ergonomics

Technology Usage
Computer Aided Design

(CAD)
The incorporation of computer systems to develop

work models has significantly brought about
increased industrial performance [17].

Integrated Engineering
System

this involves incorporating IT support systems in
developing products and manufacturing [18].

Automation with Sensors These are systems meant for monitoring purposes
with little or no human intervention [19].

Supervisory Control and
Data Acquisition

monitoring with real time data collection with
some degree of accuracy [20].

Simulations and analysis
of virtual models

helps for model based design of systems [21].
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Fast Prototyping and 3D
impression

used for having a more versatile and flexible
manufacturing system [22].

Basically about every activity today is tailored towards achieving sustainable
development. Goals (SDG) developed and set to be achieved by the UN in 2030 . The new
ergonomics concept will seek to improve a wide range of these goals like Good health and
well-being (SDG 3). Ergonomics seeks to provide a safe working environment for workers
in an organization and this will help improve the general safety of individuals in that
establishment. Then there is the decent work and economic growth which is SDG 8. When
workers work in a safe environment this will prevent certain hazards in the organization and
also invariably increase productivity for these individuals. Then SDG 9 which is basically
about industry, innovation and infrastructure will employ all the new technologies that are
being set in place to improve the production level in an organization. From table 3, the
technological methods aforementioned when employed helps to reduce certain health and
risk hazards compared to when an individual would have carried out manufacturing
processes manually.

5. Conclusions

The possible influence of ergonomics cannot be overemphasized as it is a major factor in
the running operation in manufacturing industries. There has to be a conscious effort to
continuously improve on the working conditions between individuals and workers in their
various working environments and the first step to achieving this will be raising an
awareness level in employees about the various risk factors associated with their jobs and
tasks so as to bring about optimum performance by workers and staff. Also with major
ergonomic programs delving into technology it will become however paramount in
educating workers and staff on the use of these various technologies so they become
conversant with them over time.

Acknowledgements

The author acknowledges Covenant University for the financial support offered for the
publication of this research.

References

[1] M. Gášová, M. Gašo and A. Štefánik, Advanced industrial tools of ergonomics based
on Industry 4.0 concept. Procedia Engineering, 192 (2017) 219-24

[2] H. P. L Bruun, N. H. Mortensen, U. Harlou, M Wörösch,. & M. Proschowsky, PLM
system support for modular product development. Computers in Industry, 67 (2015) 97-
111.

[3] P. Cazamian, Ergonomics in business. General observations. Archives des maladies
professionnelles de medecine du travail et de securite sociale, 24 (1963) 351–352.

[4] International Ergonomics Association. Ergonomics. (1997).
https://doi.org/10.1080/001401397187766

[5] A. M. Dale, L. Jaegers, L. Welch, B. T. Gardner, B. Buchholz, N. Weaver, and B. A.
Evanoff, Evaluation of a participatory ergonomics intervention in small commercial
construction firms. American journal of industrial medicine, 59 (2016) 465-475.

http://paperpile.com/b/QrFG6J/ncZf
http://paperpile.com/b/QrFG6J/ncZf
file:///C:/Users/Fayomi%20Gloria/Downloads/nternational%09Ergonomics%20Association.%20Ergonomics.%20(1997).%20%20https:/doi.org/
file:///C:/Users/Fayomi%20Gloria/Downloads/nternational%09Ergonomics%20Association.%20Ergonomics.%20(1997).%20%20https:/doi.org/
http://dx.doi.org/10.1080/001401397187766


International Conference on Engineering for Sustainable World (ICESW 2020)
IOP Conf. Series: Materials Science and Engineering 1107  (2021) 012010

IOP Publishing
doi:10.1088/1757-899X/1107/1/012010

6

[6] L. F. Cantley, O. A. Taiwo, D. Galusha, R. Barbour, M. D. Slade, B. Tessier-Sherman,
and M. R. Cullen, Effect of systematic ergonomic hazard identification and control
implementation on musculoskeletal disorder and injury risk. Scandinavian journal of
work, environment & health, 40 (2014) 57.

[7] J. Qin, Y. Liu and R. Grosvenor, A categorical framework of manufacturing for
industry 4.0 and beyond. Procedia Cirp, 52 (2016) 173-178.

[8] Ergonomics and Usability – key factors in Knowledge Society. I. L. Nunes, Monte de
Caparica, Portugal : New University Lisbon,. International Conference on Foresight
Studies on Work in the Knowledge Society. (2006) 88.

[9] P. A Budnick, Brief History of Ergonomics or Human Factors. 2012.

[10] S. Quiñones-Vientós, Quantifying Localized Muscle Fatigue of the Forearm during
Simulations of High Pressure Cleaning Lance Tasks (Doctoral dissertation, Virginia
Tech). (2005).

[11] M. J. Sanders , Ergonomics and the management of musculoskeletal disorders (Ed.).
Butterworth-Heinemann. (2004) 448-69

[12] A.O. Adeyemi. ICT facilities: Ergonomic effects on academic library staff. Library
Philosophy and Practice. 1 (2010).

[13] C. R. Spedding, (1996). Agriculture and the citizen. Chapman & Hall Ltd.

[14] K. North, Ergonomics in developing countries: a need or a luxury. In Ergonomics in
Developing Countries: an International Symposium, Occupational Safety and Health
Series. 58 (1987) 126-133.

[15] A.O. Asaolu, V. Itsekor, Ergonomic computer workstation considerations for library
staff. International Journal of Academic Library and Information Science. 3 (2014)
22-26.

[16] J. J. Canas, B. B. Velichkovsky, B. M. Velichkovsky, Human Factors and Ergonomics
in “IAAP handbook of applied psychology” John Wiley & Sons. (2011).316 - 338.

[17] A. W. Scheer, CIM Computer Integrated Manufacturing: Towards the Factory of the
Future. Springer Science & Business Media. (2012).

[18] H. P. L Bruun, N. H. Mortensen, U. Harlou, M Wörösch and M. Proschowsky, PLM
system support for modular product development. Computers in Industry, 67 (2015)
97-111.

[19] A. A. F. Saldivar, Y. Li, W. N. Chen, Z. H. Zhan, J. Zhang, & L. Y. Chen, Industry
4.0 with cyber-physical integration: A design and manufacture perspective. In 2015
21st international conference on automation and computing (ICAC) (2015) 1-6

[20] S. Jeschke, C. Brecher, T. Meisen, D. Özdemir, & T. Eschert, Industrial internet of
things and cyber manufacturing systems. In Industrial Internet of Things (2017) 3-19

[21] R. F. Babiceanu, and R. Seker, Big Data and virtualization for manufacturing cyber-
physical systems: A survey of the current status and future outlook. Computers in
Industry. 81 (2016) 128-137.

[22] C. Weller, R. Kleer, and F. T. Piller, Economic implications of 3D printing: Market
structure models in light of additive manufacturing revisited. International Journal of



International Conference on Engineering for Sustainable World (ICESW 2020)
IOP Conf. Series: Materials Science and Engineering 1107  (2021) 012010

IOP Publishing
doi:10.1088/1757-899X/1107/1/012010

7

Production Economics, 164 (2015) 43-56.

[23] A.S. Onawumi, I.S. Dunmade, M. Fajobi, Anthropometry survey of Nigerian
occupational bus drivers to facilitate sustainable design of driver’s workplace.
Sustainability in Energy and Buildings: Research Advances, 5 (2016) 1-10.


