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Abstract 

 
The objective of this project is to analyze the productivity of the electrical 

maintenance workshop in a natural gas processing complex in the southern region 

of Mexico. As a first step in the research methodology, a compilation of data stored 

in the resource management program of the Gas Processing Complex will be carried 

out, which will provide an overview of how electrical maintenance activities have 

been performed. The sample size is 14, and there is a finite population of 120 people 

who make up the Electrical Maintenance department. This research on productivity 

will contribute to the design of an improvement model that will allow for increased 

productivity in the electrical maintenance workshop. 
 

 

Objectives Methodology 

 

 
Compilation of the data 

stored in the resource 

management program of 

the Gas Processing 

Complex 

 

Sample of 14 with a 

95% confidence level 

and a 5% margin of 

error. 

 
The information will be 

analyzed using 

statistical tools 

Contribution 

  
Analyze the factors 

that affect the 

productivity of the 

electrical maintenance 

workshop Determine 

the productivity 

indicators of the 

electrical maintenance 

workshop Develop a 

productivity 

improvement model 

that allows achieving 

the objectives in the 

electrical maintenance 

workshop of the Gas 

Processing Complex 

       
 

An improvement 

model that will 

increase the 

productivity of 

the Electrical 

Maintenance 

workshop. 

Productivity, Maintenance, Gas                                                      

 

Resumen                                                                        

 
El objetivo de este proyecto es analizar la productividad del taller de Mantenimiento 

eléctrico en un Complejo Procesador de gas natural en la región sur de México.  Como 

primera instancia en la metodología de la investigación se realizará una recopilación de 

los datos almacenados en el programa de administración de los recursos del Complejo 

Procesador de Gas, lo cual brindara un panorama de cómo se han realizado las actividades 

de mantenimiento eléctrico. El tamaño de muestra es de 14 y teniendo una población finita 

de 120 personas que integran el departamento de Mantenimiento Eléctrico. La presente 

investigación sobre productividad contribuirá en el diseño de un modelo de mejora 

permitirá incrementar la productividad del taller de Mantenimiento eléctrico. 
 

 

Objetivos Metodología Contribución 

 

  
Analizar los factores que 

inciden  en la 

productividad del taller 

de Mantenimiento 

eléctrico. 

Determinar los 

indicadores de 

productividad del taller 

de Mantenimiento 

eléctrico 

Desarrollar un modelo 

de mejora de la 

Productividad que 

permita alcanzar los 

objetivos en el taller de 

mantenimiento eléctrico 

del Complejo Procesador 

de Gas 

 

  
Recopilación de los 

datos almacenados en el 

programa de 

administración de los 

recursos del Complejo 

Procesador de Gas 

 

Muestra de 14 con un 

nivel de confianza de 

95% y un margen de 

error de 5%. 

 
Se analizará la 

información a través de 

herramientas 

estadísticas 

 

 
 

 
Un modelo de mejora 

que permitirá 

incrementar la 

productividad del 

taller de 

Mantenimiento 

Eléctrico. 

Productividad, Mantenimiento, Gas 
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Introduction 

 

Industrial and electrical maintenance has 

evolved significantly over time due to the need 

to improve the efficiency and productivity of 

production systems. During the early stages of 

industrialization, maintenance was performed 

only when equipment failed—an approach 

known as corrective maintenance. This approach 

led to frequent production interruptions, high 

repair costs, and reduced operational efficiency 

[Moubray, 1997]. 

 

 Given the growing demand for services 

and resources in the country—and as part of the 

federal government’s strategy to achieve self-

sufficiency in electricity generation for the 

southeastern and central regions—the 

availability of processing capacity for sour wet 

gas at gas processing complexes has become a 

central pillar of the 2025–2030 federal strategic 

plan.  

 

 As the most efficient method of 

electricity generation currently in use in this 

region, increased natural gas production will 

ensure that the region’s electricity demand is met, 

thereby preventing losses in the region’s 

productive sectors due to failures in the national 

power grid—as has occurred recently in this area, 

most notably on March 24, 2025, when, 

according to CFE reports, a power outage 

occurred in the peninsula region—primarily in 

Cancún, Quintana Roo, and six surrounding 

municipalities [Hernández, 2025]—due to a 

discrepancy in the quality of the natural gas used 

for electricity generation and an increase in 

demand for the service caused by the region’s 

intense heat. This power outage significantly 

impacted the region’s commercial and service 

sectors, resulting in considerable financial losses, 

as well as affecting other sectors of society, such 

as services in schools, hospitals, health centers, 

and other providers of basic community services.  

 

 The technique to be used is the 

Comprehensive Productivity Measurement 

Technique, which is based on 10 priority 

elements in any organization, whether from an 

intangible or tangible perspective. The project 

first presents the General Overview of the 

research, followed by the Theoretical 

Framework, then the Research Methodology, 

subsequently the results, and finally a proposal 

for improvement. 

 

 

Project overview 

 

 Project Background. Ortíz-Villegas & 

Alcaráz-Vera [2021] conducted the study titled 

“Efficiency and Productivity of the Global Oil 

Industry in the Upstream Sector: An Analysis 

Using Nonparametric Methods, 2008–2017.” 

“The objective of this study is to identify the 

variables that had the greatest influence on total 

factor productivity [TFP] in the upstream sector 

of the global oil industry during the period 2008–

2017.  

 

 The theoretical and methodological 

framework underpinning this study is based on 

nonparametric Data Envelopment Analysis 

[DEA] frontier methods, as well as the 

Malmquist index.” The results obtained from 

this research differ from the objective 

formulated for this project because its approach 

to productivity focuses on crude oil production 

parameters at offshore facilities, unlike the 

study’s objective, which will analyze which 

external factors have the greatest influence on 

productivity in the context of electrical 

maintenance at the Gas Processing Complex.  

  

 Problem Statement. The trend toward 

increasing energy demand in the region—driven 

primarily by tourism and service activities in the 

Caribbean region of the peninsula and by the 

manufacturing industry in the Yucatán region— 

the efficient use of raw materials and the 

productivity of gas processing plants in the 

southeastern region are key drivers of growth for 

that region, as they increase availability and 

operational efficiency in the handling of sour 

wet gas [Table 1].  

 

 There is a need to analyze workplace 

productivity indicators, as they are very 

important today; they provide a clear and precise 

understanding of the status of production 

resources and help improve their availability for 

implementing the maintenance programs 

established at the facility, correctly determining 

their frequency, the extent of their coverage, and 

the associated costs [specifically in terms of 

monetary value, man-hours worked, and support 

machinery resources used in manufacturing—

such as cranes, scaffolding, forklifts, etc.]. It also 

involves coordinating the inflow and outflow of 

materials in the supply and spare parts 

warehouses during the maintenance of both 

static and dynamic equipment at the worksite.  

 

https://www.mantenimientoplanificado.com/art%C3%ADculos_rcm_archivos/QUE%20ES%20RCM.pdf
https://www.milenio.com/estados/restablecen-sevicio-electrico-en-qroo-tras-apagon-seis-municipios
https://www.ecorfan.org/libros/Eficiencia_y_productividad_de_la_industria_petrolera.pdf
https://www.ecorfan.org/libros/Eficiencia_y_productividad_de_la_industria_petrolera.pdf
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 A proper design of quantitative 

productivity indicators will not only reveal the 

current state of affairs but will also provide an 

overview of the necessary adjustments required 

to achieve the goals of the Gas Processing 

Complex. This analysis allows us to answer the 

research question: What factors impact the 

productivity of the electrical maintenance shop? 

 

Box 1 

Table 1 

Location and technology of power generation facilities 

in the south-eastern peninsular region of Mexico: 

Name  Location Technology Capacity 

[MW] 

Valladolid 
[Felipe 
Carrillo] 

Valladolid 
Yucatán 

Conventional 
Thermal and 
Combined Cycle 

295 

Merida II Merida 
Yucatán 

Conventional 
Thermal and 
Combined Cycle 

198 

Valladolid 

III 

Valladolid 

Yucatán 

Combined Cycle 525 

Campeche 
Merida III 

Palizada 
Campeche 
Mérida 
Yucatán 

Combined Cycle 
Combined Cycle 

252 
484 

                                        TOTAL          1754 
Source: SENER [2019]. 

[https://www.gob.mx/sener/articulos/prodesen-2019-2033-221654] 
 

 Natural gas has been gaining ground in 

the global energy mix for several decades, whilst 

oil and coal have been in decline. The energy 

transition [understood as the replacement of the 

most polluting fossil fuels] began when gas 

consumption started to grow faster than oil 

consumption.  
 

 The increase in gas consumption stems 

primarily from electricity generation, and its 

consumption will continue to grow. Under a 

trend-based scenario, it will become the most 

widely consumed energy source by 2035 and 

will retain that position until 2050, by which 

time it would remain the second most widely 

consumed energy source if renewables were to 

take the lead. 
 

Box 2 
 

 
Figure 1 

Energy consumption by energy source 2000-2020]. 

[CEPAL, 2022] 

 Justification. Maintenance workshops, 

which support the operations of the workplace, 

must manage their resources so that operational 

processes are not interrupted at any time due to 

equipment failure or unavailability. This is why 

it is necessary to analyse workplace productivity, 

as this enables the overall objectives to be 

achieved more quickly whilst making the best 

possible use of available resources. 

 

  The ongoing analysis of productivity 

and the development of specific measurement 

tools tailored to current needs will enable 

decision-makers to implement short-, medium- 

and long-term measures more accurately, 

thereby increasing the estimated productivity 

margins for each financial period. As part of the 

government’s strategic plan, there are plans to 

construct a 36-inch interconnection Ø between 

the new Olmeca Refinery, located in the 

municipality of Paraíso, Tabasco—known as the 

Conexión Maya Gas Pipeline—and the existing 

Puerta al Sureste gas pipeline [which connects to 

the north-eastern part of the country] and the 

Mayakán Gas Pipeline [to the Yucatán 

Peninsula].  

 

 This 73 km-long interconnection will 

have a transport capacity of 547 MMpcd, 

meeting the growing demand for this fuel from 

power stations on the peninsula [Figure 2]. 

 

Box 3 

 

Figure 2 

Location of the 36” Maya Gas Pipeline interconnection      

Source: [Pemex Plan Estratégico 2025-2035.] 

 

 Overall Objective. Analyze the 

productivity of the Electrical Maintenance 

workshop at a natural gas processing complex in 

southern Mexico.  

 

 

 

https://www.gob.mx/sener/articulos/prodesen-2019-2033-221654
https://www.gob.mx/sener/articulos/prodesen-2019-2033-221654
https://www.cepal.org/es/publicaciones/47981-gas-natural-mexico-impacto-la-politica-autosuficiencia-seguridad-soberania-la.
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 Specific Objectives. To analyze the 

factors that affect the productivity of the 

electrical maintenance shop. To determine the 

productivity indicators for the electrical 

maintenance shop. To develop a productivity 

improvement model that will enable the 

electrical maintenance shop to achieve its 

objectives.  

 

 Scope of the Research. This study seeks 

to identify the interaction among the various 

factors that affect the achievement of objectives 

for enhancing the company’s productivity in the 

country’s hydrocarbon processing sector. The 

study focuses on the electrical maintenance shop, 

which provides the necessary support for the 

operational activities involved in the LP gas 

generation process at the Gas Processing 

Complex; this department consists of 

approximately 120 employees.  

 

 Research Objectives. A systematic 

analysis of the factors that impact the 

productivity of the electrical maintenance 

department. A productivity improvement model 

that enables the achievement of objectives in the 

electrical maintenance workshop of the Gas 

Processing Complex. 

 

Theoretical framework 

 

This section outlines some of the theoretical 

foundations underpinning the research.  

  

 Maintenance. This is defined as the set 

of activities carried out to keep equipment or 

facilities operating as intended—that is, all the 

tools and techniques used to ensure that systems 

operate within expected ranges.  

 

 Predictive maintenance. This is the use 

of diagnostic technologies and monitoring 

techniques to identify changes in a machine’s 

condition that indicate a possible “future failure” 

[Mobley et al., 1990]. According to ISO 17359, 

predictive maintenance is “the application of 

condition monitoring techniques to identify and 

diagnose developing failures” [Padrón-Saeteros, 

2020].  

 

 The primary function of predictive 

maintenance is to anticipate a failure from its 

early stages by monitoring the condition of 

equipment without the need to intervene or take 

it out of service.  

 

 Preventive Maintenance. It “includes 

scheduled tasks to restore an asset’s reliability 

level before a functional failure occurs” 

[Moubray, 1997]. Furthermore, according to 

ISO 14224:2016, “Preventive maintenance is 

that ‘performed at predetermined intervals or 

according to prescribed criteria, intended to 

reduce the probability of failure or degradation 

of performance’” [Correa-Correa et al., 2021].  

 

 Corrective Maintenance. It is defined 

as the set of activities performed after a failure 

occurs, with the purpose of restoring equipment 

or a system to a state in which it can fulfill its 

required function. [Moubray, 1997]. According 

to ISO 13306:2017, ecorrective maintenance is 

maintenance carried out after the detection of a 

failure and is intended to restore an item to a 

state in which it can perform its required 

function [Brasen et al., 2021].  

 

 Productivity. It is the relationship 

between the effectiveness of production and the 

efficiency with which results are achieved 

[Koontz & Thomas, 2012].  

 

 According to Cannice, Weihrich, and 

Koontz [2012], this definition makes it clear that 

the analysis of a company’s productivity refers 

to the achievement of the objectives established 

by senior management—and not only that, but 

also the way in which the various activities 

supporting operations contribute to the 

achievement of those goals, highlighting the 

importance of having good internal control over 

equipment conditions and specifications, which 

creates a synergy of positive results to increase 

high levels of profit, safety, availability, and 

maintainability.  

 

 Evaluation Technique. The 

Comprehensive Productivity Evaluation 

Technique [TIEP] will be used, which is based 

on 10 priority elements in any organization, 

whether from an intangible or tangible 

perspective, since both aspects must be 

considered when measuring productivity; The 

first step evaluators must take is to adopt a 

systemic and comprehensive approach; without 

this, it must be acknowledged that biases will 

inevitably arise. 

 

 

 

 

 

 

http://dspace.uazuay.edu.ec/handle/datos/9722
http://dspace.uazuay.edu.ec/handle/datos/9722
https://www.mantenimientoplanificado.com/art%C3%ADculos_rcm_archivos/QUE%20ES%20RCM.pdf
https://doi.org/10.22507/pml.v16n2a7
https://www.mantenimientoplanificado.com/art%C3%ADculos_rcm_archivos/QUE%20ES%20RCM.pdf
https://doi.org/10.1016/j.procir.2021.11.324
https://doi.org/10.2753/PMR1530-9576350410
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Methodology 

 

This project employs a mixed-methods approach, 

as it will draw on previous research related to 

maintenance productivity in companies in the oil 

industry [literature review], combined with the 

application of quantitative methods specifically 

designed for this study to determine the degree 

of achievement of the objectives. Since the 

research is mixed-methods, it is considered both 

analytical and field-based, as the designed 

indicators are used to determine the level of 

compliance and the qualitative aspects necessary 

to develop a model that will increase electrical 

maintenance productivity in the workplace. The 

research design is non-experimental because the 

variables are not established in a controlled 

environment; rather, their values are collected in 

the field as they occur on a daily basis. It is also 

cross-sectional, as these variables are analyzed 

over a defined period within the study’s time 

frame. The sample size is determined using 

stratified probability sampling, since the 

effectiveness of the data to be obtained depends 

on all categories performing maintenance 

activities providing an overview of the 

implementation of established programs, from 

their personal perspective and according to their 

job category. 

 

 To establish the sample size—and taking 

into account that the population consists of 120 

individuals in the Electrical Maintenance 

Department—the sample size formula will be 

applied to this sampling frame. Thus, the 

following parameters can be defined in the 

formula for determining the sample size for a 

defined population: 
 

n= 
N * Z2 * p * [1 – p] 

E2 * [N – 1] + Z2* p * [1 – p] 

Where: 

a]    n: Sample size to be calculated  

b]    N: Population size. 

c]    Z: Desired confidence level. 

d]    p: Estimated proportion of the population 

possessing the characteristic of interest. 

e]    E: Tolerated margin of error 

Substituting values into the formula: 

 

n= 

120 * 1.962 * 0.99 * [1 – 0.99] 

=14 0.052 * [120 – 1] + 1.962* 0.99 * [1 – 

0.99] 

a) N = 120 [population size] 

b) Z = 1.96 [at a 95 per cent confidence 

level] 

c) p = 0.99 [estimated proportion] 

d) E = 0.05 [margin of error] 

Research variables 

 

Independent variables [[environmental, 

economic, social, cultural, political, and 

technological] are those arising from 

management within the context of electrical 

maintenance.  

 

Dependent Variable. Electrical maintenance 

productivity 

 

 For the application of the TIEP 

Technique, we consider the design of a tool 

consisting of a matrix that allows us to define the 

interaction between external and internal factors 

with respect to the variables that make up the 

system. We assign weights based on a previously 

conducted PESTEL analysis to determine the 

relative importance of each factor, thereby 

obtaining a weighted value that indicates the 

degree of compliance with regard to the 

organization’s competitiveness. 

 

  To obtain the weighting factors for the 

evaluation matrix, a PESTEL analysis will be 

conducted at the Electrical Maintenance 

Workshop of the Gas Processing Complex, 

resulting in the following Figure 3: 

 
Box 4 

 

 
Figure 3 

PESTEL Analysis: Electrical Maintenance 

Workshop at the Gas Processing Complex 

[CPG]. 
Source: The author’s view [2026]. 

 

 This analysis shows that external events 

related to political and economic factors 

significantly influence fuel price regulation, 

causing prices to fluctuate widely throughout the 

year.   
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 Consequently, there will be periods of 

high profits and others where sales forecasts will 

decline, depending on what is anticipated for that 

phase of the financial cycle. Currently, 

international conflicts in the Middle East 

[primarily in Iran and the Strait of Hormuz in the 

Persian Gulf] have had a significant impact on 

crude oil prices, since this region is a major hub 

for fuel distribution to Europe and Asia, leading 

to high volatility and an increase in government 

subsidies to maintain price stability within 

Mexico. This makes it extremely important to 

take these factors into account in the company’s 

comprehensive analysis. 

 

 Almost implicitly, the social factor is 

affected, since this will not only lead to an 

increase in natural gas prices but also, indirectly, 

in the prices of basic goods—as most of these are 

affected by adjustments to electricity rates made 

by state-owned companies [CFE]—which in 

turn triggers a cascading increase in the prices of 

many products across various industries 

[manufacturing, energy, transportation, etc.]. 

Given this scenario, the importance of proper 

maintenance management is emphasized in 

order to boost the organization’s productivity in 

achieving the goals set by senior management.  

 

 Another key aspect identified in the 

analysis is the environmental factor; since these 

products are highly flammable and have 

significant pollution potential, safety and 

environmental protection regulations are strictly 

enforced, so that in the event of a leak or fire, all 

necessary mitigation and fire suppression 

measures for electrical systems must be in place 

to prevent the disaster from spreading 

uncontrollably—bearing in mind that, despite 

the facility’s relatively remote location from 

residential areas, there is still a possibility of 

harm to the community and the environment. 

Likewise, the legal factor takes on extreme 

importance, as this is a strategic government 

enterprise aimed at achieving the much-

anticipated energy self-sufficiency in 

accordance with new regulations implemented 

to improve prices for end consumers. 

 

  This analysis can be concluded by 

stating that the organization’s competitiveness 

and productivity depend largely on external 

factors, which compel the company to adapt to 

this changing context. 

 

 

 Next, the interview technique is applied 

to each of the individuals responsible for 

managing resources [personnel, work orders, 

materials, finances, etc.], and the corresponding 

evaluations are conducted for each party 

involved in decision-making and the 

management of these resources within the 

Electrical Maintenance department at the gas 

processing complex; The values obtained will be 

analyzed to diagnose the problem, thereby 

generating result graphs for each element in 

relation to the interaction variables. 

 

 Next, a comprehensive diagnosis is 

conducted using TIEP, taking into account the 

10 priority elements in any organization: 

 

1. The company’s conceptual approach. 

Based on the trend shown in the graph 

for this element, it can be concluded that 

the parties comprising the organization 

have certain doubts regarding its 

comprehensive approach and vision. It is 

necessary to clearly communicate this 

vision to the lower levels of the hierarchy 

so that efforts are coordinated in 

achieving the planning objectives. 

 

Box 5 

 

 
Figure 4 

Organization’s conceptual aproach 
Source: The author’s view [2026]. 

 

2.- Process knowledge. As part of the 

comprehensive strategy for achieving objectives, 

an understanding of the process is essential to 

their attainment. Similarly, it is evident that at 

some levels of the organisation, there is a general 

understanding of the organisation’s entire 

process; however, this understanding needs to be 

reinforced so that staff can identify the inputs 

and outputs of the processes in order to pinpoint 

the necessary areas for improvement within the 

continuous improvement process. 
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Box 6 

 

 
Figure 5 

Process Knowledge 
Source: The author’s view [2026]. 

 

3.- The organisation’s social sphere. With 

regard to the social aspect of the organisation, 

based on the results presented in the productivity 

analysis, it is deemed necessary to strengthen 

interaction with the political sphere by 

communicating the activities and guidelines in 

place in the region, thereby increasing the 

awareness of the company’s staff regarding the 

community in which it is located. 

 

Box 7 

 

 
Figure 6 

Organisation’s social sphere 
Source: The author’s view [2026]. 

 

4.- Planning management. Taking the 

organisation’s social context as a reference point, 

areas for improvement are identified where 

strategic planning can be reinforced internally 

from the very first planning stages, thereby 

ensuring significant synergy between 

workforce-related aspects [intellectual capital] 

and the organisation’s overarching objectives. 

 

 

 

Box 8 

 

Figure 7 

Planning management  
Source: The author’s view [2026]. 

 

5.- Management involvement. An analysis of 

the results from the comprehensive analysis tool 

reveals that, with regard to the economic 

variable, the organisation shows a certain 

reluctance to communicate the company’s 

economic objectives; it is therefore necessary to 

encourage the participation of all parties within 

the organisation to enable each to contribute. We 

must remember that great actions begin with 

small ideas. It is also evident that, with regard to 

the political variable, the current regulations 

governing service stations and fuel supply need 

to be strengthened and updated; therefore, 

providing training on and raising awareness of 

these regulations would be a significant benefit 

to the organisation. 

 

Box 9 

 

 
Figure 8 

Management involvement. 
Source: The author’s view [2026]. 
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6.- Creativity and organisational innovation. 

Analysis of this aspect reveals a need to 

implement new tools and measures relating to 

the environmental variable, as there is 

considerable concern regarding the response in 

the event of a leak or spill – what actions to take, 

who is involved, where to evacuate staff and 

customers, and so on – as well as the 

implementation of international regulatory 

recommendations concerning the sustainable 

development of organisations in relation to the 

environment. 

 

Box 10 

 

 
Figure 9 

Creativity and organisational innovation. 
Source: The author’s view [2026]. 

 

7.- Customer insight. Based on the figures and 

trends shown in the performance charts, it is 

clear that there is a need to take steps to gather 

data on customers’ preferences and needs, and to 

implement tools to respond to their constantly 

changing requirements, whilst taking into 

account the regional culture and the market 

sector identified as the target market. 

 

Box 11 

 

 
Figure 10 

Customer insight 
Source: The author’s view [2026]. 

 

8.- Technological development. Broadly 

speaking, no issues have been identified in this 

area, but as a means of continuous improvement, 

automated electronic invoicing systems or 

customer tracking systems could be 

implemented by introducing new programmes 

for analysing behavioural data and tracking 

customers. 

 

Box 12 

 

 
Figure 11 

Technological development 
Source: The author’s view [2026]. 

 

9.- Macroeconomic knowledge. With regard to 

this element, it has been identified that there is 

scope for improvement in the interaction with 

the cultural variable, by adapting the practices of 

organisations in the same sector in other regions 

within the regional market; this could also be 

improved in relation to the technological 

variable, by creating a new approach to relations 

with the regional market. 

 

Box 13 

 

 
Figure 12 

Macroeconomic knowledge  
Source: The author’s view [2026]. 

 

 



9 

Journal-General Economics                                                                           10[16]1-12: e21016112                

Article 
 

 ISSN: 2524-2008 

RENIECYT: 1702902 

ECORFAN® All rights reserved. 

 

Chávez- Mejía, Marco Ulises, Morejón-Sánchez, Juana María, Madrigal- 

Eliseo, José and Leòn- De Los Santos, Brissa Roxana. [2026].  Analysis of 

the productivity of the electrical maintenance workshop in a natural gas 

processing complex in southern Mexico. Journal-General Economics. 

10[16]1-12: e21016112. 

https://doi.org/10.35429/JGE.2026.10.16.2.1.12 

10. - Comprehensive human resource 

development. As part of the areas for 

improvement in this aspect, the results charts 

highlight the interaction with the cultural 

variable, by involving all levels of the 

hierarchical structure in decision-making for the 

formulation of objectives, thereby creating 

human capital in a holistic manner, as well as a 

sense of belonging to the organisation, which 

boosts productivity by making staff an integral 

part of it rather than merely a workforce. 

 

Box 14 

 

 
Figure 13 

Comprehensive human resource development 
Source: The author’s view [2026]. 

 

Results 

 

Comprehensive profile of the Electrical 

Maintenance workshop 

 

Once each of the elements that interact with the 

contextual variables has been detailed, the 

weighted average results matrix can be defined 

in accordance with the comprehensive 

productivity measurement tool, thereby 

establishing the profile of the CPG Electrical 

Maintenance workshop, as set out below: 

 

Box 15 

 

Figure 14 

Source: The author’s view [2026]. 

Company Profile Matrix 

 

The weighted average results matrix is now 

defined according to these values, thereby 

establishing the profile of the CPG Electrical 

Maintenance Workshop as set out below: 

 

Box 16 

 

Figure 15 

 

 According to the data collected during 

the analysis, from an overall perspective of the 

workshop, opportunities for improvement have 

been identified in the areas of creativity and 

organisational innovation, and in technological 

development. 

 

Proposal 

 

A model for improving the Electrical 

Maintenance workshop. 

 

The proposed model is based on an analysis of 

the results obtained through the application of 

the Comprehensive Productivity Measurement 

tool: 

 

Box 17 

 

Figure 16 
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Comprehensive productivity indicators 

 

Based on the design of the improvement model 

tailored to the specific needs of the Electrical 

Maintenance workshop, and through the 

application of the research method and the 

results obtained from it, we can establish a series 

of comprehensive productivity indicators, which 

are detailed below: 

 

 The Awareness and Understanding 

Index [ISC] is an indicator that links the level of 

knowledge among staff who have participated in 

various courses and workshops, their 

understanding of the topics covered in those 

training sessions, and their commitment to 

applying the skills acquired during the training 

programs to a specific topic [safety, environment, 

quality, productivity, sustainability, testing 

techniques, etc.]. 
 

 The Leadership Strengthening Index 

[IFL] is an indicator that evaluates the 

development of leadership competencies within 

the maintenance workshop, taking into account 

aspects such as effective communication, 

decision-making at different hierarchical levels, 

teamwork across specialties, and a positive 

influence on the execution of maintenance 

activities. 
 

 The Customer Knowledge Index [CCI] 

measures the extent to which electrical 

maintenance activities address the needs, 

expectations, preferences, and behavior of the 

various production areas within the gas 

processing complex. It is useful for evaluating 

the focus on serving different user profiles and 

supporting strategic decision-making to provide 

better support to production, thereby improving 

the availability and reliability of equipment and 

facilities. 
 

 The Technological Development Index 

[IDT] determines the extent to which the 

workshop incorporates, updates, and leverages 

technologies to improve its service processes in 

light of new trends and regulatory updates, 

infrastructure changes, measurement techniques, 

updates to international procedures, best 

practices, electrical safety, and the use of 

personal protective equipment. 
 

 The Social Responsibility Index [SRI] 

evaluates the electrical workshop’s commitment 

to its employees at all levels, the community, the 

environment, and ethical practices in the 

management of resources and labor. 

 The Macroeconomic Knowledge Index 

[ICM] measures the perception or impact of 

macroeconomic conditions on an organization’s 

performance. These conditions are particularly 

important because the national energy sector is 

in a state of constant change due to international 

events that affect global crude oil prices. Factors 

such as economic growth, inflation, employment, 

and investment are typically considered. 

 

Box 9 

 

Figure 8 

Comprensice Productivity Indicators 
Source: The author’s view [2026]. 

 

Conclusions 

 

The implementation of a comprehensive 

improvement model in the electrical 

maintenance workshop will strengthen the 

workshop’s overall productivity through process 

optimization, human capital development, and 

the strategic use of technology. The application 

of the Improvement Model will facilitate the 

process of increasing overall productivity 

tailored to the needs of the region’s energy and 

commercial sectors for the organization. 

 

 Based on the results obtained from the 

comprehensive productivity measurement tool 

and the company’s profile, the key actions that 

will shape the comprehensive strategy for 

achieving the objectives are determined: 

 

 Comprehensive staff development: As 

the starting point for any improvement strategy, 

staff awareness must be raised to ensure that 

employees not only acquire knowledge but also 

develop an understanding that this knowledge 

must be consistently applied to build intellectual 

capital focused on improving the company’s 

overall productivity, with respect to each 

variable affecting the company, through 

workshops, courses, presentations, departmental 

meetings, team-building activities, and other 

tools that facilitate the achievement of this goal. 
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 Increase managerial involvement: 

Participatory leadership must be strengthened by 

maintaining effective communication with all 

areas of the organization, allowing for 

interaction among them to assess the 

organization’s progress toward the objectives 

outlined in the overall strategic plan. Everyone 

must be familiar with each process, the status of 

inputs and outputs, issues that hinder progress, 

operating costs, sales, purchases, and other 

performance metrics that indicate productivity. 
  

 Market knowledge: Having a thorough 

understanding of the customer will enable the 

organization to adapt to this changing market by 

identifying customer needs and expectations, 

creating a profile of their preferences, 

monitoring satisfaction levels, and responding 

promptly to complaints and suggestions. All this 

customer information will create the necessary 

conditions for decision-making and for adjusting 

the quality strategy of the company’s own 

management system. 
 

 Technological development: To remain 

the leading company in the hydrocarbon supply 

services sector, it is necessary to have the best 

technological tools, both at service stations 

[hydrocarbon dispensers], electronic billing 

systems, fleet refueling services via 

technological applications, accounting and 

administrative systems that comply with the 

country’s latest tax requirements, training 

employees on these new customer service tools, 

and the management and scheduling of 

preventive maintenance for facilities and 

equipment to streamline the organization’s 

operations. This significant improvement will 

result in faster customer service response times 

and more efficient execution of activities, 

optimizing the organization’s resources in 

accordance with the goals outlined in its 

marketing strategy. 
 

 Promoting greater interaction with the 

community: As a prerequisite for becoming a 

world-class company, it is of the utmost 

importance to engage appropriately with the 

region’s social and cultural environment, by 

establishing mechanisms that promote 

workforce recruitment initiatives among local 

residents, programs to improve roads and green 

spaces that are in poor condition, and the 

adoption of best practices in safety and 

environmental stewardship, among other 

activities that highlight the company’s social 

commitment and that could also qualify for tax 

incentives as an added value for the organization. 

Citations 

 

All references cited in the article must be 

hyperlinked to the resource’s URL or DOI. 

 

Declarations 

 

Conflict of Interest 

 

The authors declare that they have no conflict of 

interest. They have no known competing 

financial interests or personal relationships that 

could be perceived as influencing the article. 

 

Authors’ Contributions  

 

Chávez-Mejía, Marco Ulises: Contributed to the 

project concept and methodology. 

 

Morejón-Sánchez, Juana María: Contributed to 

the methodology and data collection. 

 

Madrigal-Eliseo, José Luis: Contributed to the 

development of the theoretical framework. 

 

León-De los Santos, Brissa Roxana: Contributed 

to the development of the research overview and 

data collection. 

 

Availability of Data and Materials 

 

The data for this study were obtained by 

applying the TIEP technique through the 

comprehensive diagnostic assessment, taking 

into account the 10 priority elements at the Gas 

Processing Complex. 

 

Funding 

 

This research was not funded; it was carried out 

using the researchers’ own funds, as it stems 

from an unfunded research project. 

 

Acknowledgments 

 

To the Gas Processing Complex for granting 

access to the facilities for the application of the 

instrument and to the staff who participated in 

the comprehensive assessment of the 10 

elements considered in the research. 

 

Abbreviations 

 

CFE Federal Electricity Commission 

CGS  Gas Processing Complex 

ICC  Customer Knowledge Index 

ICM Macroeconomic Knowledge Index 



12 

Journal-General Economics                                                                           10[16]1-12: e21016112                

Article 
 

 ISSN: 2524-2008 

RENIECYT: 1702902 

ECORFAN® All rights reserved. 

 

Chávez- Mejía, Marco Ulises, Morejón-Sánchez, Juana María, Madrigal- 

Eliseo, José and Leòn- De Los Santos, Brissa Roxana. [2026].  Analysis of 

the productivity of the electrical maintenance workshop in a natural gas 

processing complex in southern Mexico. Journal-General Economics. 

10[16]1-12: e21016112. 

https://doi.org/10.35429/JGE.2026.10.16.2.1.12 

IDT Technological Development Index 

IFL Leadership Strengthening Index 

IRS Social Responsibility Index 

ISC Awareness and Sensitization Index 

PESTEL Political, Economic, Social, 

Technological, Environmental, 

and Legal 

TFP Total Factor Productivity 

TIEP Comprehensive Productivity 

Assessment Technique 

 

References 

 

Background  

 

Brasen, L. P. H., Groos, O. F., & Tambo, T. 

[2021]. Comparison between data maturity and 

maintenance strategy: A case sutdy. Procedia 

CIRP, 104, 1918-1923.  

 

Cannice, M., Koontz, H., & Weihrich, H. [2012]. 

Administración una perspectiva global y 

empresarial. Mexico: McGraw-Hill 

Interamericana. 

 

CEPAL [Comisión Económica para América 

Latina y el Caribe] [2026].  

 

Correa-Correa, EA, & Franco-Cardona, CJ 

[2021]. Metodología para mejorar la puesta en 

marcha de nuevas plantas integrando las normas 

ISO 55000: 2014 e ISO 14224: 2016, Caso de 

estudio: Energía solar fotovoltaica y 

eólica. Producción+ Limpia , 16 [2], 136-159.  

 

Hernández, L. [Milenio noticias] [2026]. CFE y 

Pemex continúa monitoreo de la calidad del gas 

tras apagones programados en QRoo. ISO 17359  

 

Koontz, T. M., & Thomas, C. W. [2012]. 

Measuring the Performance of Public-Private 

Partnerships: A Systematic Method for 

Distinguishing Outputs from Outcomes. Public 

Performance & Management Review, 35[4], 

769–786.  

 

Mobley, R.K. [1990]. An Introduction to 

Predictive Maintenance.Van Nostrand Reinhold. 

Moubray, J. [1997]. EL CAMINO HACIA EL 

RCM-MANTENIMIENTO CENTRADO EN 

CONFIABILIDAD. Sopore y CIA, LTDA, 1-2.  

 

Nakajima, S. [1988]. Introduction to total 

productive maintenance. Productivity Press.  

 

 

Ortíz-Villegas, J. J.; Alcaráz-Vera, J. V. [AA. 

VV.] [2021]. Eficiencia y productividad de la 

industria petrolera mundial en el sector 

UPSTREAM: Un análisis a través de métodos no 

paramétricos, 2008-2017. DOI: 

10.35429/B.2021.5.1.133  

 

Padrón-Saeteros, D. F. [2020]. Propuesta de 

mejora del plan de mantenimiento del molino 

vertical de carbón de la industria cementera 

UCEM, Planta Guapán [Master's thesis, 

Universidad del Azuay].  

 

Secretaría de energía [SENER] [2019]. 

Programa de Desarrollo del Sistema Eléctrico 

Nacional 2019-2033.  

 

Basics  

 

Mobley [1990]. An Introduction to predictive 

Maintenance. ISBN 0-7506-7531-4 

Programa de Desarrollo del Sistema Eléctrico 

Nacional 2019-2033.  

 

V. Rodríguez, J. Estrada y V. H. Ventura, [2022]. 

El gas natural en México: impacto de la política 

de autosuficiencia, seguridad y soberanía en la 

transición y la integración energética regional. 

CDMX, Comisión Económica para América 

Latina y el Caribe [CEPAL, 2022.].  

 

Diferences 

 

Ortíz-Villegas, J. J.; Alcaráz-Vera, J. V. [AA. 

VV.] [2021]. Eficiencia y productividad de la 

industria petrolera mundial en el sector 

UPSTREAM: Un análisis a través de métodos no 

paramétricos, 2008-2017.  

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1016/j.procir.2021.11.324
https://doi.org/10.1016/j.procir.2021.11.324
https://www.cepal.org/es/publicaciones/47981-gas-natural-mexico-impacto-la-politica-autosuficiencia-seguridad-soberania-la.
https://www.cepal.org/es/publicaciones/47981-gas-natural-mexico-impacto-la-politica-autosuficiencia-seguridad-soberania-la.
https://doi.org/10.22507/pml.v16n2a7%20.
https://doi.org/10.22507/pml.v16n2a7%20.
https://www.milenio.com/estados/restablecen-sevicio-electrico-en-qroo-tras-apagon-seis-municipios
https://www.milenio.com/estados/restablecen-sevicio-electrico-en-qroo-tras-apagon-seis-municipios
https://www.milenio.com/estados/restablecen-sevicio-electrico-en-qroo-tras-apagon-seis-municipios
https://doi.org/10.2753/PMR1530-9576350410
https://doi.org/10.2753/PMR1530-9576350410
https://doi.org/10.2753/PMR1530-9576350410
https://www.mantenimientoplanificado.com/art%C3%ADculos_rcm_archivos/QUE%20ES%20RCM.pdf
https://www.mantenimientoplanificado.com/art%C3%ADculos_rcm_archivos/QUE%20ES%20RCM.pdf
https://doi.org/10.1108/13552510110404495
https://doi.org/10.1108/13552510110404495
https://www.ecorfan.org/libros/Eficiencia_y_productividad_de_la_industria_petrolera.pdf
https://www.ecorfan.org/libros/Eficiencia_y_productividad_de_la_industria_petrolera.pdf
https://www.ecorfan.org/libros/Eficiencia_y_productividad_de_la_industria_petrolera.pdf
https://www.ecorfan.org/libros/Eficiencia_y_productividad_de_la_industria_petrolera.pdf
http://dspace.uazuay.edu.ec/handle/datos/9722
http://dspace.uazuay.edu.ec/handle/datos/9722
http://dspace.uazuay.edu.ec/handle/datos/9722
http://dspace.uazuay.edu.ec/handle/datos/9722
https://www.gob.mx/sener/articulos/prodesen-2019-2033-221654
https://www.gob.mx/sener/articulos/prodesen-2019-2033-221654
https://www.gob.mx/sener/articulos/prodesen-2019-2033-221654
https://www.gob.mx/sener/articulos/prodesen-2019-2033-221654
https://ideas.repec.org/p/ecr/col094/47981.html
https://ideas.repec.org/p/ecr/col094/47981.html
https://ideas.repec.org/p/ecr/col094/47981.html
https://ideas.repec.org/p/ecr/col094/47981.html
https://tesisdigitales.umich.mx/items/5aa02afe-d86a-4813-a191-4e7f1cff6d13/full
https://tesisdigitales.umich.mx/items/5aa02afe-d86a-4813-a191-4e7f1cff6d13/full
https://tesisdigitales.umich.mx/items/5aa02afe-d86a-4813-a191-4e7f1cff6d13/full
https://tesisdigitales.umich.mx/items/5aa02afe-d86a-4813-a191-4e7f1cff6d13/full

	Analysis of the productivity of the electrical maintenance workshop in a natural gas processing complex in southern Mexico
	Introduction
	Project overview
	Theoretical framework
	Methodology
	Research variables
	Results
	Conclusions
	Declarations
	References

