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Resumen  
 

The organization has the dilemma of investing in a mechanical crane or continue with its manual process in 

production where they perform loading and unloading activities of materials over 500 kg. production proposes the 

use of mechanical cranes, elaborated by the personnel, minimizing the investment cost by not hiring a supplier, 

while finance is reluctant to invest, since it is not immersed in the process and does not consider it feasible. It is 

proposed to make the cost-benefit analysis of the investment, having as first results after a review of the theory 

key concepts that at the moment finance has considered important, the decrease of man-hours costs in loading and 

unloading, planning of a new process and compliance in the standards of the Norms issued by the Secretary of 

Labor and Social Welfare, same that in supervision visits when they are not executed at one hundred percent cause 

sanctions.  
 

 

 

Cost Benefit, Decision, Investment 

 

Resumen                                                                        
 

La organización tiene la disyuntiva de invertir en una grúa mecánica o continuar con su proceso manual en 

producción donde realizan actividades de carga y descarga de materiales arriba de 500 kg. Producción propone el 

uso de grúas mecánicas, elaboradas por el personal, minimizando el costo de inversión al no contratar a un 

proveedor, mientras que finanzas es renuente a la inversión, dado que no está inmerso en el proceso no lo considera 

factible. Se propone hacer el análisis costo-beneficio de la inversión, teniendo como primeros resultados después 

de una revisión de la teoría conceptos clave que al momento finanzas ha considerado importante, la disminución 

de costos horas-hombre en carga y descarga, planeación de un nuevo proceso y cumplimiento en los estándares de 

las Normas emitidas por la Secretaría de Trabajo y Previsión Social, mismas que en visitas de supervisión al no 

ser ejecutadas al cien por ciento ocasionan sanciones.     
 

 
 

Costo beneficio, Decisión, Inversión  
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Introduction 

 

The need to optimize resources in the organization that causes a decrease in occupational risks is a 

condition that reduces costs in man hours, medical services, but especially in auditing, sometimes 

decisions on spending or investments are made in a disconcerted way without involving all senior 

management, it is not convenient to leave decisions only to the experience of an administrator, it is 

required to make plans that show the benefit to the organization pretending to detail the maximization of 

the required investment, the plan must demonstrate the effectiveness and efficiency, as well as the cost 

benefit. From the point of view of health and economy, it is necessary to optimize the expense that the 

investment causes, reducing the rate of labor risks, a quantitative measure of value. Leaving the 

investment decision to the manager in charge of activities other than the loading and unloading area is 

not convenient, since he will base his decisions on criteria different from the criteria of effectiveness and 

efficiency, which is what the loading and unloading manager requires. 

 

• The study begins with the valuation of the loading and unloading activities, from the economic 

point of view, the standardized work rules are added, to later continue with the costs and benefits 

for the manufacture and use of the mechanical crane.  

• The effective and efficient work is potentialized from the application of continuous improvement 

processes, the organization must take into account the aspects that it intends to improve, minimize 

or maximize of which we have the following: 

 

- Decrease in labor risks. 

- Maximization of profits 

- Improve production processes 

- Improve labor relations 

 

In relation to these, a merger of administrative and technological management is required to 

transform the company's labor structure. This study intends to glimpse the cost-benefit of the company, 

however, it will have a collateral effect with the production personnel. 

 

It is transcendental that the company focuses on an economic-financial management that allows 

it to verify and evaluate the efficiency of its production processes, this approach allows it to adapt new 

alternatives that provide solutions to different problems of labor, safety and financial nature. 

 

The problem assumed by the company is the wear and tear of the workers in the workshop; they 

are responsible for the loading and unloading of materials, as well as the loading of metallic structures, 

but at least 500 kg and above, an activity that is performed manually and varies in its execution according 

to the number of workers in the workshop, which generates constant absenteeism due to fatigue, health 

problems due to tears, sprains, cuts, among others.  

 

Justification. The human factor in the organization has always been considered important, trying 

to motivate workers with economic incentives when work activities are extremely heavy, however, the 

company must integrate new processes for its activities seeking to improve the work of workers, taking 

care of ergonomics in the performance of their activities, generating a climate of trust and collaboration 

in the proper administrative management. The objective of this research is to establish the cost-benefit 

of investing in mechanical cranes for the performance of workshop activities in the loading and unloading 

of materials, as well as in the loading of structures (final product). 

 

The methodology to use Analytical method, this cognitive process consists of decomposing an 

object of study, separating each of the parts of the whole to study them individually. Bernal (2010) This 

research is based on knowing the variables needed for the cost-benefit study of the crane investment, 

starting with the theoretical analysis of the financial indicators NPV, IRR, PR. 

 

Development 

 

Cañas (2011) defines work system as a set of parts that together act to achieve a goal.....considers that 

machines must be operated by a human being with whom they form a system that can be called "Person 

Machine", furthermore, in most situations there are several people operating a machine each, forming 

several Person-Machine systems within a system that can be called "Industrial plant". 
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Ovalle and Cardenas (2019) cite. Groover (2007) classifies work systems into three basic 

categories: Manual work systems, in which most of the workload is performed by the worker and often 

hand tools are used; human-machine systems, where the interactions of the worker and the machines are 

indispensable in equal measure for the operation of the system and finally automated work systems, in 

which human intervention is limited to the periodic attention of the machines, which perform most of the 

workload. 

 

Process management, which consists of determining and adapting process activities to the 

organization, ensuring that even outsourced processes are managed proactively, effectively and 

efficiently as a system, creating and understanding process networks, their sequences and interactions. 

The process, according to the ISO 9000 international standard for quality management systems, is 

understood as a series of mutually related or interacting activities, which transform input elements 

(customer needs) into output elements (already managed needs). The latter have to add value to the 

incoming elements in order to consider the process efficient. 

 

According to Gonzalez (2002) cited by Torres and Rodriguez (2021) ergonomics of activity has 

“work” as its central category, as its main theoretical object. This school supports the thesis that working 

is equivalent to managing a tension resulting from a double requirement: on the one hand, a requirement 

of effectiveness, which refers to the expectations of the company towards the worker and is expressed 

through the assigned task; and, on the other hand, a requirement of health preservation, which refers to 

the expectations of the person, and is manifested through his involvement in the work activity. 

 

Cost-benefit analysis the approach to finance 

 

For Russ (2008) financial analysis consists of the comparison of revenues and costs generated during the 

life of a project. The difference between total revenues and total costs is the net present value........In cost-

benefit analysis the approach is different. It does not compare revenues with costs, but social benefits 

with social costs. The result of subtracting social costs from social benefits is the net social benefit of the 

project.  

 

This research presents the investment in the use of mechanical cranes by analyzing the benefit 

that their use establishes. the following variables will be considered. 

 

Box 1 

Table 1 

Investment variables 

 

Variable Description 

P Price 

Q Annual users 

I Constructión costs 

C Unit cost of maintenance and operation 

T Yeas of useful life of the proyect 

I Interest rate 

Source: Own elaboration with information from Russ 2008 

 

The objective of the cost-benefit analysis is to demonstrate the profitability of the investment, so 

that it is not seen as an expense and, since it does not reflect an income, the savings in man-hour expenses 

can be observed, together with a reduction in labor risks. To reflect the labor and risk benefits, a scheme 

is generated that serves as a report of the administrative effects in compliance with some labor standards 

established by the Ministry of Labor and Social Welfare, which, upon compliance, reflect an organization 

that tends to comply with occupational safety obligations. 

 

The cost-benefit analysis calculates its parameter by determining the maximization of resources, 

analyzing the investment is essential for managers, on the one hand, finances are considered by the 

valuation of the economic resource required, in production it is sought that in an integral way the 

standards established by the Ministry of Labor and Social Welfare STPS are met, through a new process 

to maximize operations by reducing labor risks. 
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a) NOM-006-STPS-2014 

 

In order to know the application of this standard, some definitions will be taken from it, to later mention 

the handling of materials. 

 

Storage: The action of placing materials or containers, in an orderly manner, in structural 

elements, shelves, platforms or on a pallet, by means of machinery or manually.  

 

Load capacity: The weight in kilograms or tons that a machine or mechanical device is capable 

of lifting and lowering without damage to any of its parts,  

in accordance with the manufacturer's specifications. 

 

Manual load: The activity carried out by one or more workers to lift, lower, pull, push, move, 

transport and/or stow materials, using their physical strength or with the aid of vehicles with one, two or 

more wheels, without their own locomotion, such as wheelbarrows, dollies or skates, among others. 

 

Guards and safety devices are installed in the required location and used during operation. 

 

Guards and safety devices are installed in the required location and used during operation. 

 

Tool and tooling are changed and used in a safe manner. 

 

The feeding and withdrawal system of raw material, by-product and finished product is not a risk 

factor. 

 

b) NOM-36-STPS-2018 

 

The safety measures to be applied according to the work to be performed and the risk factors identified 

in the analysis of the prevailing conditions of the area where it will be developed. 

 

Unsafe conditions: Those that derive from the non-observance or disregard of safety procedures 

or measures, and that may lead to the occurrence of incidents, accidents and occupational diseases or 

material damage to the workplace. 

 

Occupational health and safety diagnosis: The identification of unsafe or hazardous conditions; 

physical, chemical or biological agents or ergonomic or psychosocial risk factors capable of modifying 

the conditions of the work environment; hazards surrounding the work center, as well as the applicable 

regulatory requirements regarding occupational health and safety. 

 

Pushing, pulling or dragging (traction) loads: Those activities or tasks in which a load is pushed 

or dragged, manually, with or without the aid of auxiliary equipment, where the direction of the 

fundamental resultant force is horizontal. During pulling, the force is directed towards the body and in 

pushing, away from the body. Auxiliary equipment: Vehicles with one, two or more wheels, without 

their own locomotion, used as support for manual loading in the transport of bulk or packaged material 

over relatively short distances, which are partially supported and/or driven by workers. For the purposes 

of this Standard, these include wheelbarrows, dollies and skids, among others. 

 

Daft (2000: 402) defines decision making "as the process of identifying and solving problems in 

the organization when alternative courses of action are considered and an option is selected and 

implemented". It thus responds to a situation conditioned by material and cognitive resources and by 

opposing interests that makes it a complex and limited process for the individual (Simon, 1961), with the 

understanding that "the members of the organization may pretend, with the best intentions, to make 

logical and reasonable decisions, but real life conditions set limits and reduce their ability to act 

rationally" (Hodge et al., 1998: 298).cited by Zapta, Siraguella and Martinez (2016). 

 

When analyzing maximization in productive activities, the management must make the 

investment decision, Finance must not only visualize the expense caused by the investment, it must also 

show a moral and social approach, showing its ability to make decisions based on the costs and benefits 

associated with the different alternatives that the investment presents. 
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Finance together with its areas make decisions of investment projects that are functional in the 

processes, decrease costs, even more identify the benefit associated to the personnel. The organization 

uses as a strategy the cost-benefit analysis, after an investment action plan, it must make decisions, 

analyze the prediction methods and alternative results.  

 

For managers, decision making rests on their responsibility and ability to integrate all areas of the 

company, which is why management accounting plays an important role since its management allows 

centralizing operations for better decision making. 

 

Managers are generally faced with the need to update their processes, management accounting 

must provide timely information to update their processes, the costs in the company are an important 

element to identify the financial impact of the investment.  

 

Management accounting allows the company to achieve a competitive advantage, in such a way 

that it reaches a leadership in costs and a clear differentiation that distinguishes it from other companies. 

The analysis of all its activities, as well as the links that unite them, facilitates the detection of areas of 

opportunity to achieve a strategy that ensures success. Ramirez (2008) 

 

To achieve effectiveness and efficiency in the processes, it is necessary to plan the use of 

resources, controlling costs in order to maximize activities, profits and improving the work of workers, 

it is necessary to evaluate the internal and external results that reflect the new process. 

 

The cost is the sum of efforts and resources that have been invested to produce something......The 

investment cost is the set of efforts and resources made in order to produce something, the investment is 

presented in time, effort or sacrifice, and resources or capital. Del Rio (2011). 

 

Amat and Soldevila (2011) cited by Roosell (2018). Mentions that costs are classified according 

to the purpose that the organization needs, defines costs as carrying a very substantial role in the 

development of the company's decision making. 

 

The field of finance. The financial manager must have the ability to interpret and use financial 

statements in the allocation of financial resources of the company, so that they generate the best possible 

return in the long term. Finance establishes a link between economic theory and accounting figures, and 

all corporate managers whether they come from production, sales, research, marketing, management, or 

long-term strategic planning areas must know what the task of evaluating the company's financial 

performance means. Block and Hirt (2008). 

 

Therefore, financial analysis is necessary for managers, since they can predict the effects on 

decision making, such as the increase in productivity by improving processes together with the 

investment by reducing labor costs, in addition to measuring the income related to a new production 

process. 

 

Profit is the profitability indicator of the organization and allows it to make decisions to expand 

coverage (extend markets), generate added value in innovation, technology and product development. 

Mayorga, Contreras and Vargas a (2009). 

 

Profit is the difference between income and total costs, so that what is spent on investment has an 

impact on production, resulting in a new process. 

 

Identifying the assets and costs associated with a specific investment project allows discerning 

between the surplus costs, and making the best decision generating an economic, labor and social gain. 

 

The cost-benefit analysis is a matter, which comprehensively evaluates the functionality of a 

project, to support decision making, it is required to define the costs and benefits of the alternatives to 

select the most appropriate; accompanied to this analysis is imperative the relationship between 

techniques between management and finance, being the core part the costs, since the benefit that can be 

obtained will allow to measure the economic, labor and social results. 
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The cost-benefit technique is the basis for decision making, by selecting the best alternative that 

shows the reduction of costs, maximization of production, improvement in the work environment, etc. 

 

For managers it is important to make decisions, they value different investment alternatives, in 

such a way that they analyze the cost-benefit of each project, identifying the opportunity cost as a decision 

factor, they maintain a logic of the solution that the selected alternative provides, it is undoubtedly for a 

good decision making to consider: If the solution brings quantifiable improvements in financial terms, it 

is about quantifying the labor benefits. 

 

In order to carry out the cost-benefit analysis, some steps are proposed to achieve the objectives. 

Of course, these steps can be modified since each organization works differently and even in each 

organization each project presents unequal situations that must be taken into account, so the following 

steps are proposed: 

 

1. Identify the problem to be solved. 

2. Establish objectives that need to be met. 

3. Plan investment and/or process design. 

4. Estimate costs. 

5. Determine the benefits involved. 

7. Incorporate internal and external information with users. 

8. Project costs over time. 

9. Establish the cost-benefit ratio. 

10. Make comparisons of the cost-benefit ratio with the different alternatives. 

 

Make the decision 

 

The valuation of the cost-benefit analysis allows to have the performance of a project, which will be 

profitable as long as it generates a net profit or benefit, financially speaking it is determined that the 

project is feasible after measuring its effectiveness for it is necessary to establish criteria to make such 

assessment which can be with: the Net Present Value (NPV), the Internal Rate of Return (IRR), the 

Discounted Recovery Period (DR), and the Benefit/Cost Ratio (B / C).  

 

Baca (2013) An alternative way to economically evaluate a project is through the cost-benefit 

method, which consists of dividing all the costs of the project over all the economic benefits to be 

obtained. If the method is to have a solid basis, both costs and benefits must be expressed in present 

value. It is not a matter of adding up algebraically all the costs, on the one hand, and the benefits of the 

project on the other hand, without considering the change in the value of money over time. 

 

NPV: is the monetary value resulting from subtracting the sum of the discounted cash flows from 

the initial investment, adding the discounted cash flows in the present and subtracting the initial 

investment is equivalent to comparing all the expected profits against all the disbursements necessary to 

produce those profits, in terms of their equivalent value at that moment or time zero. To calculate the 

NPV, the cost of capital or MRR (Cost of Capital or minimum acceptable rate of return) is used. With a 

NPV = 0, the company's equity does not increase during the planning horizon under study, if the cost of 

capital or MRR is equal to the average inflation rate during that period. However, even if NPV = 0, there 

will be an increase in the company's equity if the AARR applied to calculate it is higher than the average 

inflation rate for that period. On the other hand, if the result is NPV > 0, no matter how much this value 

exceeds zero, this only implies an extra profit after earning the AARR applied throughout the period 

considered. This explains the great importance of selecting an appropriate AARR. 

 

IRR: internal rate of return is the discount rate at which the NPV is equal to zero. It is the rate that 

equals the sum of the discounted cash flows to the initial investment. With the acceptance criterion used 

by the IRR method: if this is greater than the IRR, accept the investment; that is, if the company's yield 

is greater than the minimum set as acceptable, the investment is economically profitable. 

 

PR: consists of determining the number of periods, generally in years, required to recover the 

initial investment issued, by means of the future cash flows generated by the project. 
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The financial criteria mentioned above show the convenience of accepting or rejecting a project, 

the different options must be evaluated according to their return on investment, determining which one 

proposes greater benefits in relation to the invested costs, the purpose of an investment presupposes a 

fundamental activity in the determination of costs and with a high rate of return that becomes a source 

that generates results that optimize the processes and resources of the organization. 

 

The organization establishes the cost benefit to maximize the cost benefit of its investments by 

optimizing financial, technological and human resources, making use of the administrative process for 

the different stages of the project. In this research the application of a new process falls on the human 

capital considered as an important factor in the organization, it defines a competitive advantage that 

reaches external users. In this research, a new process is being applied to the labor relations, moving from 

strong power and authority relations as the only way to manage the organization; to relations of 

collaboration, cooperation and solidarity among the company. Gonzalez, Zapata and Murillo (2015) 

 

Núñez (2005) the influence of technologies on the organization and its participants is really 

significant, Chin (2003) states that:  

 

a. There is a strong impact of technologies on the life, nature and functioning of organizations; they 

have the property of determining the nature of the organizational structure and behavior of 

companies.  

 

b. Technology has become synonymous with efficiency, and this, in turn, constitutes the normative 

criterion by which managers and organizations are usually evaluated.  

 

c. Technology creates incentives in all companies to be increasingly efficient and effective. he 

current trend is to automate processes in order to facilitate the work performed in the organization, 

the search for quality, the positioning of the product in the market, the presence in the global 

arena (Internet), undoubtedly require the adoption of technologies by all members of the 

organization, regardless of generation. Therefore, it is not enough to acquire the technology, but 

it also requires the attitude and disposition of the personnel.  

 

Investment considerations 

 

The quantification of the resources used, such as materials, labor force, administrative management, etc., 

are integrated into the investment cost. They are integrated to the investment cost. A correct cost-benefit 

analysis should be reflected in the execution of the investment achieving the objectives, the 

administrative management establish the procedure that quantifies the performance of the human capital 

management and compare it with the investment, it is relevant to recognize that the human factor is key 

in the cost-benefit analysis to contribute with actions of the managers with a focus on the valuation of 

the investment in a labor context, allowing the application of planning, control and decision making. 

 

Cost-benefit analysis in the company. Throughout this research has been constantly mentioned 

"investment", it is time to mention that it is intended to make the cost-benefit analysis of an investment 

for the construction and use of mechanical cranes in the construction industry, applying its use in the 

workshop where metal structures are produced weighing up to tons, the organization has developed its 

activities of loading and unloading of heavy material manually, being very careful activities under 

supervision of the manager on duty, however a human carelessness can lead to accidents involving: 

incapacity, increase in the risk premium before the social security, as well as non-compliance with work 

regulations established by the Secretaría del Trabajo y previsión Social (Department of Labor and Social 

Security) 

 

The aspects that reflect an impact on its operability in the investment are reflected in: 

 

Finance  

 

1. To implement a cost register for the investment. 

2. Perform a planning for the investment project. 

3. Finance decision making in relation to regulations, labor and economic costs and benefits. 

 



96 

 

Production 

 

1. Compliance with labor standards established by the STPS.  

2. Risk reduction 

3. Design, application and control of ergonomics in the workplace. 

4. Job satisfaction 

 

Conclusions 

 

The cost-benefit is a strategy that the organization can use to evaluate its research projects, it reflects 

benefits: labor, economic, and regulatory in terms of STPS, the investment should be taken after making 

the financial analysis of NPV, IRR and its PR in case these indicators show the economic benefit in the 

investment, in the decrease in man hours for loading and unloading, as well as labor satisfaction by 

reducing their workload, it should be considered that the increase in productivity will also depend on the 

control that is had in the productive area proposing a change in administrative management making 

attractive a new process. The cost-benefit analysis argues for an improvement in productivity and 

effectiveness in management decision making. 
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