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ARTICLE INFO ABSTRACT

In the commercial vehicle business, where durability, accuracy, and safety are crucial, the truck
cabin manufacturing sector plays a crucial role. The purpose of this study article is to discover,
Revised: 20 Feb 2025 evaluate, and suggest workable solutions to reduce the hazards related to truck cabin production.
The research divides hazards into two categories: technical and regulatory. Each category
presents different difficulties for the production process. Design errors, material malfunctions,
and technology obsolescence are examples of technical hazards. Regulatory hazards include
following changing safety regulations. The study assesses these risks' influence on manufacturing
results as well as their likelihood using a thorough risk assessment approach. To boost resilience
and guarantee continuous output, contingency plans including staff training initiatives,
sophisticated technology management, and flexible regulatory compliance frameworks are
created. The results provide producers practical guidance on how to manage complexity and
preserve a competitive edge in a changing sector.
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1. INTRODUCTION

In the recent decades, process of automation has become common in most manufacturing firms (Scott et al., 1997).
With increased global competition, performance of manufacturers rely on the success of their manufacturing project
(Shenhar, 2001). More often some manufacturing projects may be delayed, modified, failure and few might be
withdrawn (Shenhar, 2001; Andre and Paulo, 2008). Such drawbacks of manufacturing sector is due to the
inefficiency in the management of project risks (Andre and Paulo, 2008). Risk management and development of
contingencies have become a vital specifically in the manufacturing sector (Carbone and Tippet, 2004). Meanwhile,
tools and techniques for managing risks has been developed but not widely used in the manufacturing sector (Kumar,
2002). In spite of advanced tools and techniques in the truck manufacturing industry, there are certain areas where
manual work plays a vibrant role in complex facilities such as decoiler, stamping presses, welding machines, painting
booth and trim assembly. Though equipment used in the production of truck cabins are simplified, material handling
and process involved in making a finished good is still under manual operation (Scott et al., 1997). Significantly,
“trucks are manufactured in the form of light-duty, medium duty and heavy duty classifications depending on their
chassis weights” (Pawin et al., 2020).

In general trucks are manufactured and assembled with different set parts include chassis, cabin, and axles. Since
trucking become a significant sector in the Indian market, it is considered as a major force for the transportation of
“food, raw materials, imports, exports, manufactured products and continues to grow”. Moreover, truck industry
accounts for 2.07% contribution to the GDP of the country, India (Statista, 2024). Truck manufacturers in the recent
days emphasize more on cabin designing and manufacturing, in order to enhance the driving comfortableness and
safety of the truck drivers. Specifically, most Indian trucks are manufactured with limited features and specifications.
However, the road transport is considered as the most dominant transport systems in terms of global trade and
logistics. With more than 70% of freight movement is carried out using trucks, the truck drivers required to operate
the freight movement for a large proportion of kilometres (Jaroslava and Iveta, 2020). Furthermore, the present
study provide a comprehensive analysis of associated risks and suggestions for contingency development within the
cabin manufacturing sector.

Copyright © 2024 by Author/s and Licensed by [ISEM. This is an open access article distributed under the Creative Commons Attribution License which
permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



936 J INFORM SYSTEMS ENG, 10(32s)

2. BACKGROUND OF THE STUDY

As a result of covering long distances, trucks may expose to certain risks, for instance cargo theft may
happen. Therefore the truck cabin should be equipped with modern security systems for the ease and
convenient monitoring and controlling of truck and as well as experience smooth and comfortable riding.
In particular, the Indian market have huge proportion of truck movements inside the nation. Enhanced and
improved driving comfort would be the greatest challenge for the cabin manufacturers. Even though a
successful manufacturing of truck cabin may encounter certain risks, specifically during the manufacturing
process. Generally, issues related to cabin manufacturing activities may occur due to the inefficient
management risk associated with the production methods (Andre and Paulo, 2008). Effective risk
management is required for the successful production and launch of truck cabins (Carbone and Tippet,
2004). Enhanced cabin may attract the industry, since truck drivers spend long hours on transportation of
goods.

However, driving for long hours, shortages of facilities, and challenging working conditions may result in
the risk, high turnover ratio of truck drivers, due to the conventional cabin setup inside the truck (Beilock,
2005). Moreover, buyers of trucks are not always its users and very few drivers are owners. “For fleet
owners, trucks are essentially tools and aspects directly related to the cost benefit are more important to a
purchase decision than usability, egronomics, and user comfort issues” (Ana et al., 2015). Whereas drivers
as well as driving owners of the trucks, such issues become a major concern during the purchase decision
making process of trucks, since truck cabins are considered as the main workplace and temporary house
for most truck drivers. Prior to the purchase of trucks, truck users may not have the experience of the real
utilization of the cabin (Ana et al., 2015). According to (Johnson et al., 2011), “the beneficial aspects of
being a truck driver involve several aspects such as independence, ability to make decisions, operation of
new and better trucks, high income potential, and the ability to explore and travel to different parts of the
nation”. Due to the exposure of longer travel distance, truck drivers need to work with large proportion of
time period. Therefore, it is necessary for the cabin manufacturers to manufacture and design the cabins
with the objective of enhancing and improving the cabin setup.

In terms of designing, developing and manufacturing advanced and new model of concept can be applied
over truck might be the better strategy to improve the standard of truck cabin. Differentiating the other
kinds of automobile designs, it is easier to separate the chassis and cabin in varied modules. For commercial
vehicles such as buses, cabins are chosen by the purchasers, whereas for trucks, cabins are manufactured
and assembled from the manufacturer’s ideas and concepts (Roberto et al., 1997). Though modern trucks
are equipped with advanced cabin setup, there are some areas to be improved, particularly the Indian
manufacturers. In consideration with “Manufacturing the future” (EPSRC, 2018), ‘“Advanced
Manufacturing Technologies and Industry 4.0” (Siemens 2015; Jorge et al., 2023), are the workplace
systems started linking to technologies (Jorge et al., 2023). Moreover, modern manufacturers with the
implementation of advanced technologies, ensures product customization and automation (Karre et al.,
2017; Ribeiro et al., 2022). The inclusion of Industry 4.0 within cabin manufacturing firms has not been
investigated deeply in the literature. Hence, the current research discusses existing gaps to provide valuable
recommendations for contingency development required for the cabin manufacturers in India.

3. RISKS INVOLVED IN CABIN MANUFACTURING

The primary objective of the study deals with the associated risks of cabin manufacturing process. The
associated risks can be segmented as, risk involved in the implementation of advanced technology in cabin
manufacturing process and physical risks that arises at the production plant or workplace when handling
heavy machinery manually.
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3.1. RISK ON IMPLEMENTING INDUSTRY 4.0

Increased competition in the commercial vehicle sector, including trucks and buses affects the lifestyle of
working individuals and functioning of organization which constitute an ambiguous area in the workplace
(Jorge et al., 2023). However, “the implementation of industry 4.0 not only regarded as a technological
issue to increase to increase productivity, as it impact work organization and demands people-technology
of integration, which has a human-centric perspective since its conceptualization” (Ribeiro et al., 2022).
Such innovations, specifically in the cabin manufacturing firms have long-range consequences for the
working environment, distribution of income and employees’ social well-being (OCED, 2017; Ribeiro et
al., 2022; Jorge et al., 2023). Meanwhile challenges faced by the workers at the manufacturing sector is due
to the implementation of industry 4.0 has achieved limited focus in the literature (Kipper et al., 2020; Muniz
et al., 2022a; Muniz et al., 2023a; Ribeiro et al., 2023). In terms of cabin manufacturing, “industry 4.0
connects suppliers, equipment plants and organization digitally to create an integrated network and value
chain” (Ling, 2017), which are referred as social system enhanced by the linkage between firms and people
(Jorge et al., 2023).

(Schuh et al., 2017) suggests that implementation of industry 4.0 within the cabin manufacturers can be
accompanied with social structure , cultural practice, structure of organization, production rate, employee
well-being, attainment of sustainability, regional development, competency level of firms, and employees’
qualifications. As a consequence of industry 4.0 implementation, employees and firms required to handle
the challenges related to future working conditions of employees (Ribeiro et al., 2023). In manufacturing
firms, employee well-being is a major concern, since people at the workplace required to handle heavy
machinery, particularly in the production of cabin setup. However, altering the employees’ role in the
working environment encompasses a significant research topic (Pham et al., 2018; Schneider, 2018) to
consider the effectiveness of new technology inclusions on workers (Lee and Lim, 2021). This may lead to
concerns related to “required qualifications” (Dobra and Dhir, 2020), “new tasks and work routines”
(Schneider, 2018), “career sustainability” (Sony and Naik, 2020), “behaviour of workers” (Pham et al.,
2019), “autonomy for decision making” (Kipper et al., 2020), and “expectations” (Kaasinen et al., 2020).

3.2. RISK RELATED TO AIR QUALITY OF CABIN

In recent decades, interest towards transportation air quality has been rising, which include air, and ground
transportation such as trucks and buses. However, the air quality of truck cabin is similar to that of indoor
environments, based on “temperature, relative humidity and the concentrations of air-borne contaminants”.
Such components might have a significant impact on the health and well-being of truck drivers. However,
in the cabin of truck, “temperature and humidity have a direct impact on the thermal comfort and the
performance of drivers” (Spengler and Wilson, 2003). Moreover rise in temperature and humidity inside
the cabin have a serious effect on human body include irritation on skin, irritation on eyes, nose bleedings
and impaired functioning respiratory systems (Spengler and Wilson, 2003).

3.3. MUSCULOSKELETAL DISORDERS RISK

In the automotive sector, the prevalence of musculoskeletal disorders are found to be high, also the disorders
become a major challenge for the automotive manufacturing sector (Mohsen et al., 2020). In addition,
musculoskeletal disorders represents a high degree of total “diagnosed work related diseases across
occupation and worker groups”, specifically in the manufacturing sector (Oranye and Bennett, 2018;
Mohsen et al., 2020). Adverse characteristics of jobs such as “physical, organizational and psychological
risk factors” have a direct impact on health and well-being of workers, particularly in truck manufacturing
and assembly plants (Driessen et al., 2010; Daniels et al., 2017; Widanorko et al., 2014). In truck cabin
manufacturing plant, operators in the assembly line might be exposed to a number of physical risk factors
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such as, “repetition, forceful exertion, awkward postures, manual materials handling and vibration (zare et
al., 2016; Falck et al., 2014). Apart from physical risk factors, there are few organizational factors include
imbalanced working environment and efficiency in recovery time that exist in designing, manufacturing
and assembling the cabin (Kazmierczak et al., 2005; Otto and Scholl, 2011).

4. RECOMMENDATIONS FOR CONTINGENCIES DEVELOPMENT

Though trucks are considered international market products, they need to adapt to conditions of the local
market where the trucks are being used. Designing a cabin for trucks can be approached in two include
user-based design and empathic design. However, studies suggests that both designing approaches were
derived on the basis of user’s ideas and knowledge through a real time interactions with users. The user
based cabin design is primarily focused on developing and designing the cabin setup of trucks as per the
requirements of users or drivers. (Ana et al., 2015) termed the user-centered approach as “a philosophy
based on their needs and interests, to pay particular attention to the issue of making products usable and
understandable”. The user-based designing approach of cabin manufacturing takes into account “physical,
cognitive, emotional, social and cultural characteristics of users”. Putting the one-self in the position of
another individual and experiencing the same emotions as them in situations they encounter is a key
component of empathy. Based on seeing customers use the goods and services in their homes and during
their regular activities, the Empathic Design research methodology comprises a series of methods for
product development research. The first step in the Empathic Design process is to observe products in real-
world settings. This allows for the identification of needs and problems that users may not mention in
interviews or questionnaires because they are too familiar with the cabin setup and find it difficult to
imagine changing. Additionally, it permits interaction with the user's surroundings, the observation of
modifications and customizations made to the cabin, and the sense of the object's intangible qualities (Ana
etal., 2015).

The materials handling, lifting equipment, cranes, pneumatic guns, torque machines, conveyors, worker
work patterns and deviations, and working environment were all observed during the manufacturing process
of the cabin and assembly line in order to identify the hazards and exposure. Employees engaged in
conversation to gather information about hazards that have happened and might happen during the assembly
line observations. Mechanical risks include things like being struck or falling because of the assembly line's
overhead lifting machinery. Pneumatic guns, torque machines, lifting apparatuses, conveyors, pressing
machines and cranes are some of the equipment that are used in an assembly line (Pawin et al., 2020).
Recently, a few studies have created ideas that present technical risk management and its effects in a more
comprehensive way (Puente et al., 2002; Trammell et al., 2004; Carbone and Tippett, 2004 to mention just
a few). The integrated hybrid model proposed by (Trammell et al., 2004) makes use of layers of protection
analysis to assess and implement efficient controls, as well as the strengths of hazard and operability
analysis (HazOp) and FMEA to identify failure modes and priority rank hazards. According to these
investigations, there could be a number of benefits from this, including improved customer specification
identification, lower launch costs (by avoiding re-design and modifications and reducing the number of
tests necessary), higher product and process quality and reliability, which would increase manufacturing
process safety and responsibility, and higher customer satisfaction. Reducing unfavourable occurrences in
the project and raising the likelihood and effect of positive ones are the goals of risk management (PMI,
2004). As a result, it takes into account how engineering resources are allocated and how decisions are
made during project development (Pate”-Cornell, 2002). (Edwards and Ramirez, 2016) show that when it
comes to technological change, like the digital transformation process, management has a history of
including employees and unions only very late. Although there is a propensity to employ technology to
lessen workers' authority over the production process or to advance the interests of capital, workers do have
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some interest in the growth of the forces of production since it may lead to the creation of more and better
jobs. The potential benefits of the new forces of production for workers exist, but they must be achieved in
two ways: first, by people being aware of them, and second, by the benefits actually materializing.

The implementation of industry 4.0 should have a careful consideration, since it does not involve workers
as key users (Kipper et al., 2020; Muniz et al., 2023). Due to the digital transformation in the manufacturing
sector, workers arose their demand for effective participation in course of discussion and decision making
specifically at the integration of inclusion of industry 4.0 in the business operations. The participation of
worker encourages their job security and performance towards given tasks. For the ergonomic improvement
at the job floor of cabin manufacturing plant, this study conducted a SWOT analysis (shown in Table 1),
suggesting an aspect for workers’ job enrichment, professional growth, and improved income.

Strengths Weaknesses
e  Effective communication system to support e Approach towards cabin manufacturing is
worker participation in discussion and reactive.
decision making. e No trust relation on the implementation of
e Improvement in productivity, quality and industry 4.0 in cabin manufacturing sector.
enhancement of ergonomics. e Poor training for workers towards
e Increased payment options, job enrichment, technological advancements.
and mobility of job. e  Partial implementation of industry 4.0 within
e Increase in participation of women. cabin manufacturers.
Opportunities Threats
e Regional establishment. ¢ Rise of unemployment.
e Institutional support to educate workers e  Minimization of jobs.
about technological upgrading. e No participation of  workers in
e Enhancing worker’s participation in implementation of technological decision to
management decisions. support lean principles.
e Engagement of global and local e  Modest actions of firm’s HR management.

manufacturers to support transition.
Table 1: SWOT analysis

From the SWOT analysis it has been suggested that “proactive ergonomics and remedial actions” are the
significant measures to prevent musculoskeletal disorders and enhance the productivity as well as the
quality of cabin” (Driessen et al., 2010).

CONCLUSION

Due to sustained development in the manufacturing sector, technology selection has achieved greater
attention amongst academicians and industrial managers. Truck cabin modernization has become a major
requirement in the Indian market. Although the study on analyzing the associated risks on cabin
manufacturing, identified and suggested certain improvements to be considered by the manufacturers.
However, the study’s objective is to provide strategy for efficient and improved cabin setup. In accordance
with (Reinikainen et al., 1992; Lindgren and Norback, 2002; Sapengler and Wilson, 2003), allergic
reactions such as skin dryness and sensation dryness can be minimized by humidification of air. Therefore,
cabin with improved humidification would be the better choice for the cabin manufacturers to ensure truck
purchasers as well as drivers to drive the truck with comfort and ease. However, only few studies have
highlighted the air quality level of cabin of public transportation such as cars, buses, trains, and aircraft.
Whereas, least studies were undertaken to notify the air quality level of commercial truck cabins which
remains a great challenge from the cabin manufacturers to design and develop a safe and secured cabin.
Furthermore, the paper’s major goal is to emphasize how each manufacturing technology alternative
presents possibilities and challenges that influence the decision-makers' strategic choices. Realizing how
important it is that supply chains fight with one another for global market share rather than individual
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enterprises of cabin manufacture encourages determining risk while taking the supply chain environment
into account. The technology managers at the manufacturer of the cabin mentioned that having access to
numerical analyses of various technology alternatives in three different decision-making environments
helped them learn more about both new and existing manufacturing technologies. It also gave them insight
into how the choice of a particular manufacturing technology will affect their supply chain and
manufacturing operations and how to choose a manufacturing technology that gives them a competitive
advantage in the manufacturing process. Overall, this paper's technology selection methodology profited
substantially from the body of knowledge on industrial strategy, lean, and technology management.

REFRENCES

[1] Ana Paula Scabello Mello, Alessandro Ventura, Denise Dantas. (2015). “Qualitative Research Methods and
tools applied to the study of the suitability of the interior design of truck sleeper cabins sold in Brazil to the
real needs of users”. 6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015)
and the Affiliated Conferences, AHFE 2015.

[2] Andre” Segismundo and Paulo Augusto Cauchick Miguel. (2008). “Failure mode and effects analysis (FMEA)
in the context of risk management in new product development: A case study in an automotive company”.
International Journal of Quality & Reliability Management Vol. 25 No. 9, 2008 pp. 899-912. DOI
10.1108/02656710810908061.

[3] Beilock, R. 2005. “Are We Running Out of Truck Drivers?.” University of Florida IFAS Extension, FE539. 1-6.

[4] Carbone, T.A. and Tippett, D.D. (2004), “Project risk management using the project risk FMEA”, Engineering
Management Journal, Vol. 16 No. 4, pp. 28-35.

[5] Daniels, K., Gedikli, C., Watson, D., Semkina, A., Vaughn, O., (2017). “Job design, employment practices, and
well-being: a systematic Review of intervention studies”. Ergonomics 60, 1177 1196.
https://doi.org/10.1080/00140139.2017.1303085.

[6] Dobra,Z. and Dhir, K.S. (2020), “Technology jump in the industry: human-robot cooperation in production”,
Industrial Robot: The International Journal of Robotics Research and Application, Vol. 47 No. 5, pp. 757-775.

[7] Driessen, M.T., Proper, K.I., van Tulder, M.W., Anema, J.R., Bongers, P.M., van der Beek, A.J., (2010). “The
effectiveness of physical and organisational ergonomic interventions on low back pain and neck pain: a
systematic Review”. Occup. Environ. Med. 67, 277—285. https://doi.org/10.1136/0em.2009.047548.

[8] Driessen, M.T., Proper, K.I., van Tulder, M.W., Anema, J.R., Bongers, P.M., van der Beek, A.J., 2010. The
effectiveness of physical and organisational ergonomic interventions on low back pain and neck pain: a
systematic Review. Occup. Environ. Med. 67, 277—285. https://doi.org/10.1136/0em.2009.047548.

[o0] Edwards, P. and Ramirez, P. (2016), “When should workers embrace or resist new technology?”, New
Technology, Work and Employment, Vol. 31 No. 2, pp. 99-113.

[10] EPSRC (2018), “Manufacturing the future: standard research proposals”, available at:
https://epsrc.ukri.org/funding/calls/manufacturing-the-future-standard-research-proposals/

[11] Falck, A.C., Ortengren, R., Rosenqvist, M., (2014). “Assembly failures and action cost in relation to complexity
level and assembly ergonomics in manual assembly (Part 2)”. Int. J. Ind. Ergon. 44, 455—-459.
https://doi.org/10.1016/j.ergon.2014.02.001.

[12] Jaroslava Kubanova and Iveta Kubasakova. (2020). “Security risks in trucking sector”. Transportation
Research Procedia. 10.1016/j.trpro.2020.02.048.

[13] Johnson, J. C., Bristow, D. N., McClure, D. J., and Schneider, K.C. 2011. “Determinants of Job Satisfaction
among Long Distance Truck Drivers: An Interview Study in the United States.” International Journal of
Management 28 (1): 203-16.

[14] Jorge Muniz Jr., Fernando Ramalho Martins, Daniel Wintersberger and Joao Paulo Oliveira Santos. (2023).
“Trade union and Industry 4.0 implementation: two polar cases in Brazilian trucks manufacturing”. Journal
of Workplace Learning. Vol. 35 No. 8, 2023. pp. 670-692. DOI 10.1108/JWL-10-2022-0137.

[15] Kaasinen, E., SchmalfuB, F., Ozturk, C., Aromaa, S., Boubekeur, M., Heilala, J., Walter, T. (2020),
“Empowering and engaging industrial workers with Operator 4.0 solutions”, Computers and Industrial
Engineering, Vol. 139, p. 105678.



941 J INFORM SYSTEMS ENG, 10(32s)

[16] Karre, H., Hammer, M., Kleindienst, M. and Ramsauer, C. (2017), “Transition towards an Industry 4.0 state
of the Lean Lab at Graz University of Technology”, Procedia Manufacturing, Vol. 9, pp. 206-213.

[17] Kazmierczak, K., Mathiassen, S.E., Forsman, M., Winkel, J., (2005). “An integrated analysis of ergonomics and
time consumption in Swedish ‘craft-type’ car disassembly”. Appl. Ergon. 36, 263-273.
https://doi.org/10.1016/j.apergo.2005.01.010.

[18] Kipper, L.M., Furstenau, L.B., Hoppe, D., Frozza, R. and Iepsen, S. (2020), “Scopus scientific mapping
production in industry 4.0 (2011—2018): a bibliometric analysis”, International Journal of Production
Research, Vol. 58 No. 6, pp. 1605-1627.

[19] Kumar, R.L. (2002), “Managing risks in IT projects: an options perspective”, Information & Management, Vol.
40 No. 1, pp. 63-74.

[20] Lee, C. and Lim, C. (2021), “From technological development to social advance: a review of Industry 4.0
through machine learning”, Technological Forecasting and Social Change, Vol. 167, p. 120653.

[21] Lindgren, T. and Norback, D. 2002. Cabin air quality: indoor pollutants and climate during intercontinental
flights with and without tobacco smoking. Indoor Air. 12, pp.263-272

[22] Ling, L. (2017), “China’s manufacturing locus in 2025: with a comparison of “Made-in-China 2025” and
“Industry 4.0”, Technological Forecasting and Social Change, Vol. 135, pp. 66-74.

[23] Mohsen Zare, Nancy Black, Jean-Claude Sagot, Gilles Hunault, Yves Roquelaure. (2020). “Ergonomics
interventions to reduce musculoskeletal risk factors in a truck manufacturing plant”. International Journal of
Industrial Ergonomics. 102896. https://doi.org/10.1016/j.ergon.2019.102896

[24] Muniz, J.J., Eriksson, K.M., Valemtim, M.L.P., Ramasamy, S., Shotaro, Y., Marins, F.A. and Zhang, Y. (2022a),
“Challenges of engineering education 5.0 based on I4. 0 policies in Brazil, India, Japan,and Sweden”, WIL’22
7-9 December 2022, International Conference on Work Integrated Learning, UniversityWest, Trollhittan,
Sweden, pp. 95-96.

[25] Muniz, J., Jr, Martins, F.R., Santos, J.P.O. and Wintersberger, D. (2023a), “The perspective of trade union
leaders from the Brazilian metallurgical sector on Industry 4.0”, Gestdo and Producéo, Vol. 30, p. e5422, doi:
10.1590/1806-9649-2022v29€5422.

[26] OECD (2017), OECD Digital Economy Outlook 2017, OECD, Paris, Retrieved 18 October 2017,
doi:10.1787/9789264276284-en.

[27] Oranye, N.O., Bennett, J., (2018). “Prevalence of work-related musculoskeletal and nonmusculoskeletal
injuries in Health care workers: the implications for work disability management”. Ergonomics 61, 355—366.
https://doi.org/10.1080/00140139.2017.1361552.

[28] Pate”-Cornell, E. (2002), “Finding and fixing systems weaknesses: probabilistic methods and applications of
engineering risk analysis”, Risk Analysis, Vol. 22 No. 2, pp. 319-34.

[29] Pham, N.T., Hoang, H.T. and Phan, Q.P.T. (2019), “Green human resource management: a comprehensive
review and future research agenda”, International Journal of Manpower, Vol. 41 No. 7, doi: 10.1108/1JM-07-
2019-0350.

[30] PMI (2004), A Guide to the Project Management Body of Knowledge — PMBOK Guide, PMI, Upper Darby, PA.

[31] Puente, J., Pino, R., Priore, P. and Fuente, D. (2002), “A decision support system for applying failure mode
and effects analysis”, The International Journal of Quality & Reliability Management, Vol. 19 No. 1, pp. 137-
50.

[32] Reinikainen, L. and Jaakkola, J. 1992. The effect of air humidification on symptoms and perception of indoor
air quality in office workers: A six-period cross over trail. Archives of Environmental Health 47 (1), pp. 8-15.

[33] Ribeiro, V.B., Nakano, D., Muniz, J., Jr and Oliveira, R.B.D. (2022), “Knowledge management and Industry
4.0: a critical analysis and future agenda”, Gestao and Produgao, Vol. 29, p. e5222.

[34] Roberto Marx, Mauro Zilbovicius and Mario Sergio Salerno. (1997). “The modular consortium in a new VW
truck plant in Brazil: new forms of assembler and supplier relationship”. Integrated Manufacturing Systems.
8/5[1997] 292-298.

[35] R. Pawin vivid, N. Selvakumar, M. Ruvankumar. (2020). “Determination of hazard in truck manufacturing
industry using hazard identification risk assessment technique”. Materials Today: Proceedings.
https://doi.org/10.1016/j.matpr.2020.04.006.

[36] Schneider, P. (2018), “Managerial challenges of Industry 4.0: an empirically backed research agenda for a
nascent field”, Review of Managerial Science, Vol. 12 No. 3, pp. 803-848.



942 J INFORM SYSTEMS ENG, 10(32s)

[37] Schuh, G., Anderl, R., Gausemeier, J., Ten Hompel, M. and Wahlster, W. (2017) (Eds), “Industrie 4.0 maturity
index: managing the digital transformation of companies”, Utz, Herbert.

[38] Scott Schneider Column Editor, Katharyn A. Grant , Daniel J. Habes & Patricia K. Bertsche (1997).
“Ergonomics: Lifting Hazards at a Cabinet Manufacturing Company: Evaluation and Recommended Controls”.
Applied Occupational and Environmental Hygiene, 12:4, 253-258, DOI: 10.1080/1047322X.1997.10389500

[39] Shenhar, A.J., Raz, T. and Dvir, D. (2002), “Risk management, project success, and technological uncertainty”,
R&D Management, Vol. 32 No. 2, pp. 101-9.

[40] Siemens (2015), “On the way to Industrie 4.0: the digital enterprise”, Presentation. Disponivel em:, available
at: https://assets.new.siemens.com/siemens/assets/api/uuid:558e2625-d63c-4567-9bbo-
1553ae567ff2/presentation-e.pdf (acesso em: 28 nov. 2019).

[41] Sony, M. and Naik, S. (2020), “Critical factors for the successful implementation of Industry 4.0: a review and
future research direction”, Production Planning and Control, Vol. 31 No. 10, pp. 799-815.

[42] Spengler, J. and Wilson, D. (2003). “Air Quality in aircraft. Proc. Instn Mech. Engrs”. Vol. 217 Part E: J. Process
Mechanical Engineering.

[43] Trammell, S.R., Lorenzo, D.K. and Davis, B.J. (2004), “Integrated hazard analysis: using the strengths of
multiple methods to maximize the effectiveness”, Professional Safety, Vol. 49 No. 5, pp. 29-37.

[44] Trucks - India. (2024). https://www.statista.com/outlook/mmo/commercial-vehicles/trucks/india

[45] Mirboroon, Leili & Razavi, Hamideh. (2020). A Case Study of Risk Management of Automotive Industry
Projects Using RFMEA Method. Mapta Journal of Mechanical and Industrial Engineering (MJMIE). 4. 42-50.
10.33544/mjmie.v4i1.132.

[46] Chang, Yuhai & Yang, Xiaojun. (2013). The Study on Development of High Security and High Comfort
Commercial Vehicle Cab. Lecture Notes in Electrical Engineering. 195. 593-599. 10.1007/978-3-642-33835-
9_54.

[47] Seyfried, Peter & Taiss, Ed & Calijorne, Alexandre & Li, Fei-Peng & Song, Qi-Feng. (2015). Light weighting
opportunities and material choice for commercial vehicle frame structures from a design point of view.
Advances in Manufacturing. 3. 19-26. 10.1007/540436-015-0103-8.

[48] Fazi, Hamizatun & Mohamed, Nik & Basri, Azizul Qayyum. (2019). Risks assessment at automotive
manufacturing company and ergonomic working condition. IOP Conference Series: Materials Science and
Engineering. 469. 012106. 10.1088/1757-899X/469/1/012106.

[49] Baynal, Kasim & Sar1, Tugba & Akpinar, B.. (2018). Risk management in automotive manufacturing process
based on FMEA and grey relational analysis: A case study. Advances in Production Engineering &
Management. 13. 69-80. 10.14743/apem2018.1.274.

[50] Vernick, Jon & Tung, Gregory & Kromm, Jonathan. (2011). Interventions to Reduce Risks Associated With
Vehicle Incompatibility. Epidemiologic reviews. 34. 57-64. 10.1093/epirev/mxro16.

[51] Hlatka, Martina & Stopka, Ondrej & Kolatik, Petr. (2024). Proposal of the risk assessment model of vehicle
construction systems' safety under the conditions of Industry 4.0. The Archives of Automotive Engineering -
Archiwum Motoryzacji. 103. 77-94. 10.14669/AM/186060.

[52] Islam, Mouyid & Ozkul, Seckin. (2019). Identifying Fatality Risk Factors for the Commercial Vehicle Driver
Population. Transportation Research Record Journal of the Transportation Research Board. 1-14.
10.1177/0361198119843479.

[53] A R, Arvind, Ramalingam Pon (2018). Identification of complexity in commercial vehicle manufacturing
setup. Vol. 8. 1131-1138.



