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This research is based on occupational risk factors to Those to which workers 

are exposed in vehicle washers and lubricators, risk components that 

correspond to a current problem where working conditions and various risk 

factors related to work in this type of activity are identified. The same can 

generate accidents or occupational diseases. Likewise, the need to take 

actions aimed at the prevention of this type of risk was seen, whose main 

objective was to identify, evaluate and propose a prevention plan, research 

that was carried out on two jobs, using the methodology of Willian T Fine. 

Where we proceeded with the direct observation of the jobs, taking 

photographs and filming, which allowed the application of the method. The 

results showed high levels of risk in both activities, both washing, and 

lubricating vehicles. This research instructs how primary actions can be 

carried out aimed at the prevention of occupational risks. 
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1   Introduction 
 

Work is a legal competence and creative freedom in which the individual uses efforts, obligation, transformation, 

creation of value and utility, contributing development to society. The human factor is an essential element in any 

working system (Real-Perez et al., 2019). In this sense, every person shall have the right to carry out their work in an 

adequate and conducive environment that guarantees their health, integrity, safety, hygiene, and well-being. The 

organization of work in Ecuadorian public and private institutions is adjusted to the variables of deconcentration and 

decentralization, ensuring that people work with order and rational use of resources (Asamblea Constituent del 

Ecuador, 2008), (Taylor et al., 2008). 

The Ecuadorian Institute of Social Security (IESS) states that all work activities must have the prevention, 

reduction or elimination of risks and improvement (IESS, 1986). Occupational health and safety plans allow 

optimizing human personnel and guaranteeing their protection to avoid incidents and/or work accidents (Velásquez 

et al., 2018). According to the International Labor Organization (ILO, 2021), it indicates that every day 20 people die 

in the world due to occupational accidents and work-related diseases, which has caused more than 2.7 million deaths 

per year.  

In Ecuador, each year the rate of occupational accidents and deaths increased, until 2018. According to the 

Ecuadorian Institute of Social Security (IESS, 2018), the figures were high at 1.0%, which is equivalent to 15,909 

qualified accidents and 167 death certificates for deaths caused by work. Occupational risk prevention is the 

integrated management of a general system of companies, which in recent years has great relevance for organizations 

since it not only serves to reduce accident rates or accidents but also helps to have better results. economic and 

financial (Berbegal & Canntonet, 2014). Being evident that the working conditions generate risks to the health of the 

workers, it is necessary to adopt a series of measures –preventive techniques– that eliminate or mitigate the risks in 

the execution of the labor provision (Collado, 2008).   

Because the health of workers is threatened by the activities they perform, the necessary precautions must be 

taken, taking or establishing preventions, thus being able to act on two areas, health or directly act on the conditions 

or the environment in which certain work is done. For (Sierra, 2015), the prevention of occupational risks is an 

essential part of any advanced labor legal system. This is due to the fact that the preventive obligation is part of the 

content of the employment relationship as it has a direct link with the right to life and physical integrity of the 

workers, which makes the employer a debtor of the safety and health of its workers. While (Pinos, 2017), as cited in 

(Derecho Ecuador, 2014) the importance of occupational risk prevention is based on avoiding social, labor, and 

human costs, caused by non-observance of the law, not having a preventive culture, and protection of rights.   

An occupational risk prevention plan must contain the necessary information so that the company's 

administration and/or those responsible for ensuring occupational health and safety comply with what is established. 

(Ren & Feng, 2017; Croccolo et al., 2012; Carrera-Rodríguez et al., 2022). For this, it is recommended to consider: 

type of risk, definition; measures to eliminate or mitigate the risk; type of measures (preventive or corrective); 

actions to implement the measure; responsible for its application and control; implementation timeframe; cost; 

material and human resources (Litardo et al., 2020). The effectiveness of the development of a risk prevention plan 

for workers of washers and lubricators is given by identifying the risks to which workers are exposed and ensuring 

that working conditions are adequate, which is necessary for the performance of the rights of workers and their 

protection. Currently, the washers and lubricators do not have the requirements that the Ministry of Labor requires of 

both public and private companies, hence the proposal of this research is to create a plan for workers since it will be 

possible to integrate the preventive activities of the company to its general management system and establishes its 

own occupational risk prevention policy (Farr, 1975; Sutapa et al., 2022; Santiana et al., 2022). 

 

 

2   Materials and Methods 
 

The investigation was carried out in the vehicle washing and lubrication areas, in the activities carried out by the 

workers, the work was in the field with direct observation where each of the activities was photographed and filmed 

for a period of time. 10 minutes while the workers carried out their activities normally in the different workstations. 

The William T. Fine method was used, for the application of the tools, there was an informed consent document, 

which was socialized and signed by the workers in which they agreed to participate in the research and that the 

photographs and data could be used. to be published. 
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The method of William T. Fine is a quantitative method that allows knowing the degree of danger or the 

magnitude of the risk with the variables of probability, consequence, and exposure to said risks. This method, also 

known as Quantitative-Mixed due to its semi-quantitative nature, was developed by William T. Fine and published in 

1971 by the North American Naval Ordnance Laboratory under the name "Mathematical Evaluation for controlling 

Hazards". to Control Risks). At that time, William T. Fine was the head of the Security Department of the Naval 

Ordnance Laboratory. 

 

 

3   Results and Discussions 
 

To develop the investigation, it began with the initial identification of the risks in the vehicle washing and lubrication 

areas in the Vehicle maintenance area, these results are shown in Table 1. 

 

Table 1 

Initial risk identification 

 

 
 

These registered risks have consequences that affect the personnel that works in the installation. consequences are 

defined as the, most probable damage of an occupational hazard, due to the risk considered, including personal 

misfortunes and material damage, categorized according to the following table 2. 

 

Table 2 

Assessment of the Degree of Severity of the Consequences Method William T. 

 

CONSEQUENCES CRITERIA 

VALUE CONSEQUENCES 

10 Death and/or damages greater than $500,000 dollars 

6 
Injuries with permanent disability and/or damages between $100,000 and $500,000 

dollars 

4 Injuries with temporary disability and/or damages between $ 10,000 and $100,000 
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dollars 

1 Minor injuries and/or damage between $1 and $10,000 dollars 

Source: MRL, 2014 

 

As can be seen, the highest value is related to death and/or major damage and the lowest coincides with minor 

injuries. Exposures are defined as the frequency with which the risk situation occurs, being a situation capable of 

triggering an accident, the greater the exposure, the greater the risk. The assessment of the risk situation according to 

the William T. Fine method is shown in Table 3. 

 

Table 3 

Assessment of the risk situation – William T. Fine Method 

 

CRITERIA EXPOSURE 

VALUE EXPOSURE 

10 The risk situation occurs continuously or Many times a day.   

6 Frequently, at least once a week. 

4 Occasionally, or at least once a month or a year, irregularly 

1 Remotely possible. 

Source: MRL, 2014 

 

Probability 

 

It is the possibility that once the risk situation is presented, the accident originates, the values are shown in table 4. 

 

Table 4 

Probability criteria and values 

 

PROBABILITY CRITERIA 

VALUE PROBABILITY 

10 
It is the most probable and expected result if the situation of risk occurs, 100% 

certainty 

6 It is completely possible, nothing unusual, with a probability of occurrence of 50% 

4 It would be a rare coincidence, with a probability of 20% 

1 
It has never happened in many years of exposure to the risk, but it is conceivable to 

happen. 

Source: MRL, 2014 

 

Figure 1 shows the degree of danger according to the William T. Fine method. 

 

 
Figure 1. Degree of danger 

Source: William T. Fine Method 

 

Table 5 shows the weighting factor according to William T. Fine 
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Table 5 

Weighting factor – William T. Fine Method 

 

FACTOR PONDERACION 

VALOR  (%) PONDERACION 

1 - 20  1 

21 - 40  2 

41 - 60  3 

61 - 80  4 

81 - 100  5 

Source: William T. Fine Method 

 

The value highest weighting factor is found between the parameters from 81 to 100%, with a weighting of 5. Figure 

2 shows how the weighting factor is calculated by the William T. Fine Method 

 

 
Figure 2. Weighting factor – William T. Fine 

Source: William T. Fine method 

 

Figure 3 shows the degree of impact based on the William T. Fine method. 

 

 
Figure 3.  Degree of repercussion – William T. Fine 

Source: William T. Fine method 

 

Table 6 shows the order of prioritization according to the William T. Fine method. 

 

Table 6 

Order of prioritization – William T. Fine Method 

 

ORDER OF PRIORITIZATION 

Hazard   (GP) Repercussion (GR) 

High High 

High Medium 

High Low 

Medium High 

Medium Medium 

Medium Low 

Low High 

Low Medium 

Low Low 

Source: William T. Fine 
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Method observes the dangerousness  

 

Table 7 shows the scores according to the correction factor. 

 

Table 7 

Cost of correction – William T. F 

 

Assessment of the cost factor Cost 

factor Score 

If it costs more than $100,000 10 

If it costs between $20,000 and $100,000 6 

If it costs between $5,000 and $20,000 4 

If it costs between $1,000 and $5,000 3 

If it costs between $500 and $1,000 2 

If it costs between $50 and $500 1 

If it costs less than $50 0.5 

Source: William T. Fine Method 

 

In this sense, the cost of correction presents values, noting the highest values high depending on the cost factor. 

Table 8 shows the assessment of the degree of correction according to the method studied 

 

Table 8 

Assessment of the degree of correlation – William T. Fine Method 

 

ASSESSMENT OF THE DEGREE OF CORRELATION 

Degree of correction  Score 

If the correction efficiency is 100% 1 

yes the correction is up to 75% 2 

if the correction is from 50% to 75% 3 

if the correction is from 25% to 50% 4 

if the correction is less than 25% 5 

Source: Method William T. 

 

The assessment of the degree of correction it is shown in percentages, noting that the highest values correspond to 

the lowest scores. Figure 4 shows the cost of correction and its selection depending on the justification, it is valued 

no when it is less than 20 and yes when it is greater. 

 

 
Figure 4. Correlation Cost Justification – William T. Fine 

Source: William T Method 

 

Table 9 shows the results of the final evaluation. 
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Table 9 

Consolidated estimation of degree of danger 

 
  INITIAL RISK IDENTIFICATION RECORD Business Name 

: Washer and Lubricator    Evaluation 

Area: Vehicle Maintenance   

Initial Job position: Washing and lubricating 

vehicles   

Activity: Receive the service order to start the vehicle wash   

Number of workers: 4 Exposure time h/day: 8 Number of Men: 4 Number of Women: 0        

Date of last evaluation 

  

# 
RISK 

FACTOR 

IDENTIFYING 

HAZARD 

degree of danger formula: 

GP=C x E x P 

Degree of repercussion 

formula= GR = GP x FP 

Justification formula= J= 

GP/ CC x GC 

C E P 

G

P 

LEVE

L GP 

G

P 

F

P GR 

LEVE

L GR 

G

P 

C

C 

G

C J 

YES/

NO 

1 

MECHANIC 

order and 

cleanliness 4 

1

0 

1

0 

40

0 

MEDI

UM 

40

0 4 

160

0 

MEDI

UM 

40

0 4 3 

3

3 YES 

2 
work at heights 6 

1

0 

1

0 

60

0 HIGH 

60

0 4 

240

0 HIGH 

60

0 4 3 

5

0 YES 

3 
falling objects due 

to handling 1 6 6 36 LOW 36 4 144 LOW 36 1 3 

1

2 NO 

4 
falling objects 1 6 6 36 LOW 36 4 144 LOW 36 1 3 

1

2 NO 

5 
hitting moving 

objects 6 

1

0 

1

0 

60

0 HIGH 

60

0 4 

240

0 HIGH 

60

0 4 4 

3

8 YES 

6 
shocks against 

immobile objects 1 

1

0 6 60 LOW 60 4 240 LOW 60 3 4 5 NO 

7 
blows or cuts by 

objects, tools  1 6 6 36 LOW 36 4 144 LOW 36 1 3 

1

2 NO 

8 
thermal contacts 4 

1

0 6 

24

0 LOW 

24

0 4 960 LOW 

24

0 4 5 

1

2 NO 

9 
projection of 

particles 1 6 6 36 LOW 36 4 144 LOW 36 1 3 

1

2 NO 

10 
to rags by objects 4 4 6 96 LOW 96 4 384 LOW 96 3 1 

3

2 YES 

11 

to rags by 

overturning of 

machines or v 

vehicles  6 

1

0 

1

0 

60

0 HIGH 

60

0 4 

240

0 HIGH 

60

0 4 3 

5

0 YES 

12 

work in confined 

spaces  6 

1

0 

1

0 

60

0 HIGH 

60

0 4 

240

0 HIGH 

60

0 4 3 

5

0 YES 

14 stepped on objects 1 6 6 36 LOW 36 4 144 LOW 36 1 3 

1

2 NO 

 

In the activity of washing and lubricating vehicles, 11 types of mechanical risks that affect workers were 

contemplated, of this total of risk factors found, it is determined that order and cleanliness occur more frequently in 

this activity and he is at medium risk (Qamar et al., 2017; Salmeron et al., 2022; Subtil et al., 2017). And work at 

heights, falling objects due to detachment, entrapment due to overturning of machinery, vehicles, and work in 

confined spaces is presented as very high risk and their incidence in the evaluation is critical, therefore it is required 

immediate intervention before these materialize. On the other hand, other types of mechanical risks came out with 

low risks in the evaluation, therefore an immediate intervention is not justified, but it is necessary to consider them in 

the prevention plan. 

The work (Sierra, 2015), where indicates that the prevention of occupational risks is an essential part of any 

advanced labor legal system. For the author, this indicates that because the preventive obligation is part of a worker's 

right, it is also true that it is a shared responsibility between worker and employer, in terms of the employment 

relationship, as it has a direct link with the right to life. and physical integrity of workers. However, it is necessary to 
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implement a technical control mechanism criterion that will minimize occupational accidents (Mohammed et al., 

2013; Ali et al., 2019; Račić et al., 2019). 

 

 

4   Conclusion 
 

The application of William T Fine's method made it possible to identify the mechanical risks and the degree of 

danger to which the workers are exposed, as well as the consequence, exposure, and probability of an occupational 

accident materializing. In addition, the degree of repercussion that the accident may have on the worker was assessed 

and this was achieved through the weighting factor in conjunction with the degree of danger and the justification of 

the expense. timely intervention for each of the risks involved in the vehicle washing and lubrication process, which 

was carried out taking into account the degree of danger, correlation cost, and degree of correlation. 

 

Conflict of interest statement 

The authors declared that they have no competing interests. 

 

Statement of authorship 

The authors have a responsibility for the conception and design of the study. The authors have approved the final 

article. 

 

Acknowledgments 

We are grateful to two anonymous reviewers for their valuable comments on the earlier version of this paper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



           ISSN: 2454-2261 

IRJEIS   Vol. 8 No. 6, November 2022, pages: 306-315 

314 

References 

Ali, I., Kucherova, A., Memetov, N., Pasko, T., Ovchinnikov, K., Pershin, V., ... & Tkachev, A. (2019). Advances in 

carbon nanomaterials as lubricants modifiers. Journal of Molecular Liquids, 279, 251-266. 

https://doi.org/10.1016/j.molliq.2019.01.113  

Berbegal, J., & Canntonet, M. L. (2014). Towards servitization in the management of occupational safety. Intangible 

Capital, 10(2), 317-341. 

Carrera-Rodríguez, M., Villegas-Alcaraz, J. F., Salazar-Hernández, C., Mendoza-Miranda, J. M., Jiménez-Islas, H., 

Hernández, J. G. S., ... & Juarez-Rios, H. (2022). Monitoring of oil lubrication limits, fuel consumption, and 

excess CO2 production on civilian vehicles in Mexico. Energy, 257, 124765. 

https://doi.org/10.1016/j.energy.2022.124765  

Collado, S. (2008). Occupational Risk Prevention: principles and regulatory framework. Journal of Business 

Management and Administration. Number 15. p. 96.  

Constituent Assembly of Ecuador. (2008). Constitution of the Republic of Ecuador. Ecuador. 

Croccolo, D., De Agostinis, M., & Vincenzi, N. (2012). Influence of tightening procedures and lubrication 

conditions on titanium screw joints for lightweight applications. Tribology International, 55, 68-76. 

https://doi.org/10.1016/j.triboint.2012.05.010  

Farr, J. P. G. (1975). Molybdenum disulphide in lubrication. A review. Wear, 35(1), 1-22. 

https://doi.org/10.1016/0043-1648(75)90137-4  

IESS. (1986). Executive Decree 2393. Safety and Health Regulations for workers and improvement of the work 

environment. Ecuadorian Institute of Social Security, Ecuador. Retrieved from 

https://www.prosigma.com.ec/pdf/nlegal/Decreto-Ejecutivo2393.pdf 

ILO. (September 17, 2021). Nearly 2 million people die each year from work-related causes. Retrieved from 

https://www.who.int/en/news/item/16-09-2021-who-ilo-almost-2-million-people-die-from-work-related-causes-

each-year 

Litardo, J., Palme, M., Borbor-Córdova, M., Caiza, R., Macías, J., Hidalgo-León, R., & Soriano, G. (2020). Urban 

Heat Island intensity and buildings' energy needs in Duran, Ecuador: Simulation studies and proposal of 

mitigation strategies. Sustainable cities and society , 62 , 102387. 

Mohammed, R. R., Ibrahim, I. A., Taha, A. H., & McKay, G. (2013). Waste lubricating oil treatment by extraction 

and adsorption. Chemical Engineering Journal, 220, 343-351. https://doi.org/10.1016/j.cej.2012.12.076  

Pinos, L. (2017). Psychosocial factors in occupational risk management. Journal of Security and Defense Sciences, 

II(1).  

Qamar, Z., Khan, S., Khan, A., Aamir, M., Nawab, J., & Waqas, M. (2017). Appraisement, source apportionment 

and health risk of polycyclic aromatic hydrocarbons (PAHs) in vehicle-wash wastewater, Pakistan. Science of the 

Total Environment, 605, 106-113. https://doi.org/10.1016/j.scitotenv.2017.06.152  

Račić, A., Čalija, B., Milić, J., Milašinović, N., & Krajišnik, D. (2019). Development of polysaccharide-based 

mucoadhesive ophthalmic lubricating vehicles: The effect of different polymers on physicochemical properties 

and functionality. Journal of Drug Delivery Science and Technology, 49, 50-57. 

https://doi.org/10.1016/j.jddst.2018.10.034  

Real-Perez, GL, Marrero, NH, Regueira-Lezcano, MD, & Avila, AAH (2019). Assessment of work and rest 

regimens. Case study: Varadero (Cuba). Tourism and Society Yearbook , (24), 149-160. 

Ren, T., & Feng, M. (2017). Anti-shock characteristics of water lubricated bearing for fuel cell vehicle air 

compressor. Tribology International, 107, 56-64. https://doi.org/10.1016/j.triboint.2016.11.016  

Salmeron, G. C., Leckner, J., Schwack, F., Westbroek, R., & Glavatskih, S. (2022). Greases for electric vehicle 

motors: Thickener effect and energy saving potential. Tribology International, 167, 107400. 

https://doi.org/10.1016/j.triboint.2021.107400  

Santiana, I. M. A., Wibawa, I. G. S., Yasa, I. M. T., Suasira, I. W., & Sutapa, I. K. (2022). Factors caused for delays 

and alternatives in the Denpasar living world mall building project. International Research Journal of 

Engineering, IT & Scientific Research, 8(6), 299-305. https://doi.org/10.21744/irjeis.v8n6.2209  

Sierra, E. (2015). Prevention of occupational risks and especially sensitive workers. Holder of Labor Law and Social 

Security. Public University of Navarra. 

Subtil, E. L., Rodrigues, R., Hespanhol, I., & Mierzwa, J. C. (2017). Water reuse potential at heavy-duty vehicles 

washing facilities–the mass balance approach for conservative contaminants. Journal of cleaner production, 166, 

1226-1234. https://doi.org/10.1016/j.jclepro.2017.08.162  

https://doi.org/10.1016/j.molliq.2019.01.113
https://doi.org/10.1016/j.energy.2022.124765
https://doi.org/10.1016/j.triboint.2012.05.010
https://doi.org/10.1016/0043-1648(75)90137-4
https://doi.org/10.1016/j.cej.2012.12.076
https://doi.org/10.1016/j.scitotenv.2017.06.152
https://doi.org/10.1016/j.jddst.2018.10.034
https://doi.org/10.1016/j.triboint.2016.11.016
https://doi.org/10.1016/j.triboint.2021.107400
https://doi.org/10.21744/irjeis.v8n6.2209
https://doi.org/10.1016/j.jclepro.2017.08.162


IRJEIS                  ISSN: 2454-2261    

 

Martínez-Neira, A. G., & Litardo-Velásquez, C. A. (2022). Evaluation of mechanical risks in the labor activities of 

washing and lubricating vehicles. International Research Journal of Engineering, IT & Scientific Research, 8(6), 

306-315. https://doi.org/10.21744/irjeis.v8n6.2211 

315 

Sutapa, I. N., Santiana, I. M. A., Wibawa, I. G. S., Sudiasa, I. W., & Sutapa, I. K. (2022). Analysis of labor 

productivity level and time performance satisfaction in the SMAN 10 Denpasar development 

project. International Research Journal of Engineering, IT & Scientific Research, 8(4), 121-131. 

https://doi.org/10.21744/irjeis.v8n4.2142  

Taylor, G., Easte, K., & Hegney, R. (2008). Improved health and safety at work. Journal of the Spanish Society of 

Occupational Medicine and Safety, Volume 3, 1, 1699-5031. 

Velasquez, C., Real, G., Chavez, A., Litardo, R., & Zambrano, D. (2018). Occupational Health and Safety 

Prevention Plan in Water Treatment Plant. International Journal of Life Sciences, Volume 2(Issue 3), 1-12.  

https://doi.org/10.21744/irjeis.v8n4.2142

