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Abstract: This project is the result of an 
investigation based on the analysis of a safety 
standard within a company dedicated to 
the marketing of construction materials in 
Orizaba, after observing some irregularities 
in working at heights, lack of interest in the 
use of personal protective equipment, as well 
as the lack of information about the standards 
that apply to them corresponding to NOM-
009-STPS-2011 and NOM-017-STPS-2008. 
For this, the result of the study is presented 
before and after the application of the 
standards, which arises from the collection 
of data through a SWOT analysis, as well as 
a layout for the areas identified as unsafe; 
In addition, the most common unsafe and 
human acts within the company are listed, 
with the purpose of publicizing the areas 
of opportunity that the company has with 
respect to the safety standards that apply to it.
Keywords: Layout, SWOT, risks, conditions, 
standards.

INTRODUCTION
This project shows the analysis of the Official 

Mexican Standards: NOM-017-STPS-2008 
and NOM-009-STPS-2011, carried out at a 
construction materials marketing company 
located in the city of Orizaba, Ver., which 
reflects the real conditions in which it found 
itself in terms of security.

The result obtained consisted of leaving 
the elements required to continue complying 
with the corresponding standards, in a way 
that allows you to make decisions based on 
the care of the worker with the intention of 
improving their performance, generating a 
positive impact on the development of the 
company.
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CONCEPTUAL FRAMEWORK
To carry out this project, industrial 

engineering techniques were used such as 
layout, which according to (Platas & Valencia, 
2014), this term is an English word that can 
be interpreted as a layout or plan to capture 
and represent on a plane the different areas 
that make up a plant or business, whether 
raw material reception, warehouse, operation, 
quality control and inspection, maneuver 
yards, parking and others. To prepare a layout 
it is necessary to have a preliminary inventory 
of all the areas that make up the company; 
This must include the dimensions of the areas, 
surface and height.

Another tool used was the SWOT analysis, 
which corresponds to an acronym that 
comes from the English acronym SWOT 
(Strengths, Weaknesses, Opportunities, 
Threats), which in Spanish refer to Strengths, 
Opportunities, Weaknesses and Threats. The 
SWOT analysis consists of carrying out an 
evaluation of the strong and weak factors that, 
together, diagnose the internal situation of an 
organization, as well as its external evaluation, 
that is, the opportunities and threats. It is also 
a tool that can be considered simple and that 
allows obtaining a general perspective of the 
strategic situation of a given organization. 
(Thompson, 1998)

Finally, the Mexican Standards established 
in the Official Gazette of the Federation, such 
as NOM-009-STPS-2011, which is an official 
Mexican standard on risk prevention related to 
work at heights or vertical work. Its compliance 
is mandatory within the Mexican national 
territory.​ Likewise, NOM-017-STPS-2008 
establishes the minimum requirements for 
the employer to select, acquire and provide 
its workers with the personal protective 
equipment necessary to protect them from 
agents. of the work environment that may 
harm your physical or health.

IDENTIFICATION OF THE 
PERSONNEL WHO WORKS 
WITHIN THE WORK CENTER
The first thing that was carried out was the 

identification of the personnel who work in 
the company, there being 20 workers of whom 
a list was made with their name and number 
of years in the company, as shown in Table 
1. It is worth mentioning that they work in 
3 various work areas, where the analysis was 
done to identify the most concurrent unsafe 
acts within said areas. Due to confidentiality 
of information, the name of the collaborators 
is not presented, only an ID and the number 
of years in the company.

Table 1 List of collaborators and their seniority 
in the company

PREPARATION OF THE 
COMPANY LAYOUT
layout of the company was created, shown 

in Illustration 1, which specifies the areas of 
high and low danger, being identified with 
red as those areas of high danger and green as 
those of low danger.
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Illustration 1 Layout with identification of 
danger areas

IDENTIFICATION OF UNSAFE 
ACTS IN EACH AREA
With the layout and identification of the 

company’s risk areas, the most recurrent 
unsafe acts were observed, obtaining the 
results of Table 2.

VERIFICATION OF THE USE 
OF PERSONAL PROTECTIVE 
EQUIPMENT
As a complement to the analysis of unsafe 

acts, the use of PPE was verified both in work 
at height and on the floor, noting that while 
the collaborators felt under supervision, 
they wore almost complete PPE, but when 
supervision disappeared, the use of PPE 
decreased, therefore, the data were taken 
considering the lack of supervision in order to 
demonstrate the reality of the situation. The 
results obtained are shown in Table 3, which 
is an example for a collaborator.

Table 3 Verification of PPE for each employee 

CONDUCTING THE SWOT 
ANALYSIS
In order to carry out the SWOT analysis 

of both the workers and the company with 
respect to NOM-017 and 009, the format 
shown in Illustration 2 was designed.

This format allowed us to collect the 
necessary information from the evaluated 
worker as well as the evaluator, the 
corresponding SWOT number, to keep track 
of all workers and be able to carry out the 
subsequent analysis.

Illustration 2 Format for SWOT analysis

The format was applied in the first instance 
to the company, thus obtaining the unsafe acts 
and human factors as shown in Illustration 3.
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Table 2 Unsafe acts in each area

Table 4 Recurrent unsafe acts
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Illustration 5 Graph of Recurrent Unsafe Acts

Table 5 Human Factors



7
Journal of Engineering Research ISSN 2764-1317 DOI 10.22533/at.ed.3173322322095

Illustration 6 Human Factors Chart

Illustration 7 Summary of the company’s analysis regarding NOM 017 and 009
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Illustration 3 SWOT of the company

Afterwards, the same format was applied to 
evaluate each of the 20 workers, thus obtaining 
the necessary information to identify unsafe 
acts and human factors that do not comply 
with the company’s regulations. Illustration 4 
shows an example of one of the SWOT applied 
to one of the workers. Due to confidentiality of 
information, the data of the evaluated worker 
was omitted.

Illustration 4 SWOT of a worker

DETERMINATION OF UNSAFE 
ACTS
Once the SWOT of all the workers were 

available, they were analyzed and processed to 
obtain the result as a company regarding the 
most recurrent unsafe acts, which are shown 
in Table 4 and Illustration 5.

In the statistical analysis, it is shown that the 
most recurrent unsafe act within the company 
is the loading of materials inappropriately 
with a value of 29%, having ergonomic 
impacts on the worker’s health in the medium 
term. Likewise, the least recurrent unsafe acts 
with 4% are: the omission of some PPE, the 
carga improper installation and installation of 
equipment, working at dangerous speeds and 
the use of s inappropriate tools or equipment.

In addition to the unsafe acts, the human 
factors due to which the worker carries out 
losunconsciously were obtained. The results 
are shown in Table 5 and Illustration 6.

With respect to the analysis of human 
factors, it is found that the main factor why 
workers do not carry out their activities 
adequately is because there is little empathy, 
that is, each person sees for themselves 
without putting themselves in the other’s place 
and understanding. from your perspective 
what you require to do your job properly; This 
has a value of 25%. On the other hand, the 
human factors with the lowest percentage of 
recurrence are: negative attitude, advanced age 
and the worker having a pessimistic attitude.

With the above it is observed that, in order 
to apply the rules within the company, you 
must work on human factors and wear your 
PPE at all times, this would aim to avoid 
falling into unsafe acts and causing accidents 
that can not only harm the health of a person, 
but also of the other colleagues who work 
within that same area.
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COMPARISON OF THE CURRENT 
SITUATION OF THE COMPANY 
WITH RESPECT TO NOM-017-
STPS-2008 AND NOM-009-
STPS-2011
The analysis of the current situation 

was carried out with respect to NOM 
017, corresponding to personal protective 
equipment, and NOM 009, corresponding 
to personal systems for work at height. The 
general requirements were reviewed and, in 
the case of NOM 009, the restriction systems, 
controlled ascent/descent positioning systems 
and personal protection systems to interrupt 
falls from a height were also reviewed.

The results are shown in Illustration 7. As 
can be seen, the company lacks the general 
and specific requirements for both standards. 
The above corresponds to the real analysis of 
the current situation of the company, which, 
far from being a negative point, sets the 
precedent for them to know what they must 
comply with by regulations and even more so 
if they wish to be certified. In addition to the 
most important reason, which is the care of 
the physical integrity of the workers given the 
conditions in which they are found and the 
work they perform.

The analysis of the current situation 
regarding the NOM allows the company to 
become more aware of the need to take care 
of its workers and the way in which they must 
do so.

RESULTS
With this project it was achieved:

•	 Design the layout of the danger zones.

•	 Carry out the SWOT analysis of 
workers regarding safety.

•	 Carry out the SWOT analysis of the 
company regarding security.

•	 Analyze the current situation of the 

company with respect to the requirements 
of NOM-017-STPS-2008 corresponding 
to personal protective equipment.

•	 Analyze the current situation of the 
company with respect to the requirements 
of NOM-009-STPS-2011 corresponding 
to personal systems for work at height.

•	 Identify the human factors that 
intervene in unsafe acts.

•	 Identify unsafe acts.

CONCLUSIONS
The work carried out was not easy, since 

people when they feel under supervision 
usually change their way of behaving and one 
of two things: they comply with everything 
or they become careless; Therefore, the 
first challenge was to collect information as 
discreetly as possible and then to achieve trust 
to be able to carry out the SWOT analysis of 
each worker.

Therefore, the project carried out lays the 
foundations so that the company can work to 
comply with the requirements of NOM 017 
and 009 with the objective that in the not too 
distant future they can seek the corresponding 
certification.

Likewise, the company had an axis to 
guide its efforts in the care of its collaborators 
so that they are aligned with the standards, 
modifying and improving all those elements 
that this work showed so that the company 
already has valuable information that allows 
you to make decisions to improve the safety of 
your workforce

RECOMMENDATIONS
The suggestion is made to implement 

NOM 017 and 009 in the company, since 
this gives greater credibility and security 
to the institutions by improving the trust 
of transactional relationships, as well as 
improving the company’s ability to produce its 
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goods or services, in addition to satisfying the 
demand of its potential or actual clients and 
also helps to achieve organizational objectives. 
In the same way, the function of rules within 
the company is to regulate the behavior of 
employees by establishing what is allowed 
and what is not allowed in the workplace, 
seeking at all times to safeguard their physical 

integrity.
In the future, it is intended to follow up on 

this project by applying everything necessary 
to comply with the applicable standards and 
safeguard its workers in the best way, this 
being an investment in time, resources and 
also supporting the maintenance of people. 
who work in the company.
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