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Abstract 

 

The present research prepared a diagnosis of the competitiveness of two state oil companies, PEMEX of 

Mexico and Equinor of Norway, mainly evaluating the influence of the profitability indicator on the 

competitiveness of both companies. The financial statements were used to measure and substantiate the 
previous indicator. The quantitative analysis was carried out using an ARIMA econometric model to 

examine the economic-financial performance of both companies from 2008 to 2019. With the results 

obtained from the model, we made a comparison and a projection of their behavior for the years 2020, 

2021, and 2022; The Box Jenkins methodology was used. The results for PEMEX showed that the 
company's performance, in terms of its competitiveness measured by the profitability indicator, had an 

inefficient evolution with a decreasing trend. And for the Equinor company, the results showed that it has 

high business efficiency, with a stable trend. This research contributes to the generation of knowledge and 

provides information that could influence decision-makers to carry out business improvements. 
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Resumen 

 

La presente investigación, elaboró un diagnóstico de la competitividad de dos empresas petroleras de 
estado, PEMEX de México y Equinor de Noruega, evaluando principalmente la influencia del indicador 

rentabilidad en la competitividad de ambas; para las mediciones y la fundamentación del indicador 

mencionado fueron utilizados los estados financieros de las mismas. El análisis cuantitativo se llevó a 

cabo mediante un modelo econométrico ARIMA con el objetivo de examinar el desempeño económico-
financiero de ambas empresas, para un periodo del 2008 al 2019. Con los resultados obtenidos del modelo, 

realizamos la comparativa y una proyección de su comportamiento para los años 2020, 2021 y 2022, para 

ello fue utilizada la metodología Box Jenkins. Los resultados para PEMEX, mostraron que el desempeño 

de la empresa, en cuanto a su competitividad medido por el indicador de rentabilidad, tuvo un desarrollo 
ineficiente con tendencia decreciente. Y para la empresa Equinor, los resultados mostraron que tiene alta 

eficiencia empresarial, con tendencia estable. Esta investigación contribuye a la generación de 

conocimiento y proporciona información que podría influir en los tomadores de decisiones para llevar a 

cabo mejoras empresariales. 
 
Código JEL: C53, Q43, M21 
Palabras clave: competitividad; rentabilidad; empresas petroleras; modelo econométrico 

 

Introduction 

 

The energy sector has several determinants nowadays. One is the competition among the world’s biggest 

powers for access to oil resources. This leads to conflicts in many areas, and “in an environment of 

increasing uncertainties and risks in the economic, geopolitical, and climatic fields, oil companies—

domestic and international—have sought to rationalize their organizational structures to withstand 

competition better” (Rousseau, 2008, p. 195). 

Based on Rousseau’s (2008) assertions, this study focuses on analyzing the economic situation 

of the oil company Petróleos Mexicanos (PEMEX) through financial management to measure the 

company’s competitiveness through the financial indicator of profitability. Cano, Olivera, Balderrabano, 

and Pérez (2013, p. 82) state that “a company will be competitive if it is profitable”; furthermore, “any 

company that aspires to be competitive must adopt a certain financial strategy according to the nature of 

the variables that define the competition of the sector in which it operates.” 

Thus, profitability facilitates an analysis of the company’s competitiveness and its influence on 

the overall health of the company. It is also worth mentioning that one of the factors that affect the 

company’s results is that... [paragraph incomplete] 
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Mexico became an oil-producing country, and in 1938, the government created PEMEX as a 

state-owned oil company. The resources obtained from oil have represented approximately 40% of the 

budget revenues of the different governments in office. Consequently, it can be affirmed that there has 

been a significant participation of the oil sector in public finances over time, almost always to the 

detriment of the autonomy and finances of PEMEX (Sánchez, 2012). 

In addition, the Mexican oil company “has shown a set of problems that have caused the loss of 

competitiveness, capabilities, and skills to boost its growth” (Romo, 2016, considerations section, 

paragraph 1). This shows that for countries directly committed to oil resources—as in the Mexican case—

efforts are made to elucidate through different studies the various problems related to this important 

resource (Stavenhagen, 1979). 

For several specialists, such as Acosta and Medina (1999), the term competitiveness is a key 

aspect of companies and represents, in a high percentage, a key factor for entrepreneurial success. 

Competitiveness is measured by “the relative position of the company in its sector or its competitive 

environment, the framework in which the generation of value by the company takes place, i.e., its income, 

its profit, its financial, or economic surplus, or its cash flow” (Bueno, 1987 in Villa, 2022, p. 122). 

To determine the degree to which a company is competitive, measurements are established 

through different indicators that arise from the economic-financial results of the companies. Therefore, to 

provide relevant knowledge for decision making and contribute to its future development, this study is 

focused on analyzing and measuring the influence of the profitability indicator on competitiveness. With 

this objective in mind, the financial diagnosis of the Mexican oil company in terms of the profitability 

indicator was carried out, as well as for the Norwegian oil company, Equinor. This company is known for 

having a model regarded as one of the most successful at present since “the Equinor oil company started 

only in the seventies of the last century in the oil industry, and today is considered one of the world 

leaders” and this is mostly due to its tax regime (Romo, Perez & Jimenez, 2013, pp. 52-65). 

This research developed a methodology to evaluate the impact of the profitability indicator on 

the competitiveness of both oil companies. For this purpose, both companies were analyzed, since both 

have some organizational similarities, to determine how the profitability indicator, which is an important 

part of the financial management of a company, influences its competitiveness. 

First, the consolidated financial statements of both companies for a given period were used, and 

a financial diagnosis was made using the indicator mentioned above to establish the status of both 

companies. Subsequently, a comparison was made between the two companies and applying the Box 

Jenkins methodology, a projection was developed for the near future to determine the behavior of the 

profitability indicator in both organizations. All this was done to provide knowledge that allows the 
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development of strategies that favor the improvement of the competitiveness of the Mexican oil company, 

which is considered a cornerstone for Mexico. 

This research aims to analyze and diagnose the economic-financial management of the oil 

companies PEMEX and Equinor to determine the influence of the profitability indicator on the 

competitiveness of both, to make a comparison between them later, and to make a projection for 2022 to 

generate knowledge that will help decision makers to take actions that will improve the future performance 

of the company. Therefore, the specific objective is summarized as follows: to compare the economic-

financial situation concerning the profitability variable of the companies PEMEX and Equinor and their 

future projection. 

Furthermore, the objective is to resolve both the research question and the hypothesis of this 

study. The research question is: 

Q1: Is PEMEX less competitive in the profitability variable than Equinor of Norway? 

The hypotheses are: 

H0: Petróleos Mexicanos is as competitive as Equinor of Norway based on the financial 

profitability indicator. 

H1: Petróleos Mexicanos is not as competitive as Equinor of Norway based on the financial 

profitability indicator. 

 

Review of the literature 

 

Scheimberg (2002) states that organizations belonging to the oil industry are important and a great trigger 

of the world economy. Therefore, companies must be competitive within this large industry since this 

allows them to achieve good profitability and positively influence the market. It is important to mention 

that for a producer to be competitive in an open economy, the company must be able to increase its 

competitiveness to the extent that it achieves the same quality at a lower price since its costs must always 

be lower than its sales price. Therefore, a competitive company must always be profitable. Every 

unprofitable company runs the risk of being expelled from the market and could close if its disadvantage 

persists over time (Huerta, 2009). 

The concept of competitiveness comes from the word competition, understood as: “Opposition 

or rivalry between two or more that aspire to obtain the same thing” or “situation of companies that 

compete in a market offering or demanding the same product or service” (Real Academia Española, 1992). 

Thus, “competition would result from competitiveness, being included in the latter concept” (Arboleda, 

2016, p. 15). 
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According to Arboleda (2016), Michael Porter—who in the 80s began to study the concept of 

competitiveness—has pointed out that every company that operates in an industry must have a competitive 

strategy, emphasizing that competitiveness should be something natural in those organizations that have 

a presence in the market. In addition, Porter focuses through the analysis of competitive advantage and 

strategy on the “link with two other definitions that have been widely used in the historical development 

of economic theory, which are competition and comparative advantage” (Porter, 1982, quoted by 

Arboleda, 2016, p. 14). 

Arboleda (2016) states that comparative advantage is transferred to the macroeconomic 

environment, where the amortization of macroeconomic policies in the fiscal area becomes important. In 

addition, it is seen as the ability of a person or organization to form competitive advantages that allow 

them to compete in their environment, thus achieving a prominent position. Therefore, when this concept 

is related to the business environment, it is determined that the company is competitive when it can obtain 

greater profitability than its competitors (Medeiros, Gonçalves, & Camargos, 2019). 

Montoya (2010, p. 61) also points out that “competitiveness carries within itself the idea of a 

business quality indicator, in such a way that it indicates how companies behave individually and 

collectively in the markets and their financial and productive success.” This coincides with Acosta and 

Medina (1999) when they point out that the ideal is to achieve a financial structure that contributes to 

achieving the highest possible yield to achieve financial stability to meet its obligations. 

Authors such as Barrios, Acosta, and Correa agree that the concept of competitiveness is quite 

complex, so it can be analyzed from different perspectives “due to the ambiguity derived from the 

multiplicity of variables and factors related to this term and the non-existence of agreements when 

presenting a measurement (or set of them) that unequivocally quantifies and values this concept” (2004, 

p. 96). 

Notwithstanding, Muinelo and Hounie (2004) explain that for an organization to be competitive, 

it must be at the forefront of the changes occurring in the environment, intending to remain in force and 

achieve a good level of profitability in accordance with its objectives. Furthermore, the results of studies 

such as Zamorano and Jaramillo (2015) and Saavedra and Camarena (2017) affirm that determining 

factors—such as profitability and financial risk—are indispensable to determine adequate financial 

management related to the strategies developed with competitiveness. Thus, profitability should be 

considered when explaining and managing competitiveness. 

In other words, oil organizations are struggling to remain within the competitive framework. 

Therefore, it is necessary to be fully aware of companies’ economic-financial situation in a globalized and 
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competitive world, and this is where financial management plays an important role in the full development 

of companies (Batallas, 2015). 

Financial management is taken as a tool for this study, in which it is considered important to 

know how the company is doing, thus evaluating it using profitability. This indicator is considered by 

Acosta (1999) as one of the cornerstones that “contribute as a measure of the degree of competitiveness 

of the companies” and “the differences recorded by the financial profitability indices throughout the period 

of analysis and for any of the sectors analyzed unequivocally show a greater degree of success of the 

managers of competitive companies in the choice of their financing policy” (Acosta, 1999, pp. 570-575). 

Regarding competitiveness and its relation to financial management from the point of view of 

profitability, as explained by Martínez, Cazallo, Meñaca, and Uribe (2020), “the lack of evaluation of 

financial performance indicators is a constant problem within the business sector, given that most 

companies do not have efficient financial management, which is reflected in the decrease of their income 

and limited business growth.” 

Therefore, competitiveness ensures that the organization can compete in the market, achieving 

growth and permanence by selecting appropriate strategies. Financial management is an important issue 

in the organization’s competitiveness, so its correct analysis translates into a key factor for sustainability 

and permanence, becoming a strategic function where the determination of the organization’s profitability 

is key to its competitiveness (Cano, Olivera, Balderrabano, & Pérez, 2013, p. 82). 

It should be emphasized that financial management, as stated by Guardo, Arrieta, and Cardozo 

(2018), translates into properly managing information vital for the organization and its proper 

development. Accordingly, carrying out a correct analysis of the information becomes crucial for decision 

making because in the latter, the comparison of qualitative data that impact the economic figures is carried 

out, with which it is possible to interpret the performance of organizations (Dosi, 1988, cited by Bonales, 

Pedraza, & Paz, 2015). 

To diagnose an economic sector or an industry such as the oil industry, there are international 

studies such as those by Capece, Di Pillo, and Levialdi (2013), Correa, Castaño, and Meza (2010), Correa, 

Castaño, and Meza (2011), De la Hoz, Fontalvo, and Morelos (2014), Gutiérrez and Abad (2014), Rivera 

and Ruiz (2011), Rivera and Padilla (2013), and Villegas and Dávalos (2005) that consider that financial 

management, seen from the point of view of the profitability indicator, contributes to and significantly 

influences competitiveness. 

It should be noted that measuring a company’s profitability is important because, through it, the 

return on investment over a certain period is identified. A company’s profitability is commonly used as a 
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measurement that “allows analysts to evaluate the company’s profit regarding a certain level of sales, a 

certain level of assets, or the owners’ investment” (Gitman, 2007, p. 59). 

According to Ortiz (2011), profitability indicators, such as return or profitability, are used to 

measure the effectiveness of the company’s management in controlling costs and expenses, thus 

transforming sales into profits. Therefore, “the value of the company will be given by its capacity to 

generate income, that is, by the profitability of its productive assets. Value creation and profitability are 

therefore inseparable concepts” (Cuervo, 1994, pp.87-89). 

From this perspective, profitability as a measure of the company’s value generation has usually 

been understood as the essential and in some cases the only indicator of its competitiveness (Institute of 

Management Development and the World Economic Forum, 2008; Cuervo, 1994; Salas, 1993). As can 

be seen in Pérez-Carballo (2010, pp. 19-44), there is a methodological explanation of profitability as a 

measure of the degree of success of the business strategy since without profitability to benefit from or 

demand to meet, there would be no interest in investing. 

Furthermore, profitability indicators try to evaluate the amount of profit obtained compared to 

the investment that originated them, for which there are two types of profitability: economic and financial. 

Economic profitability makes it possible to determine the overall efficiency of profit generation 

concerning total assets, while financial profitability indicates the productive power over the book value 

of the shareholders’ investment. These indices provide relevant information for investors’ decision 

making. Nonetheless, investors are more interested in financial profitability since, unlike the economic 

profitability index, financial profitability only considers the resources invested by the owners (De La Hoz 

Suárez, Ferrer, & De La Hoz Suárez, 2008). 

On the other hand, Marshall (1980) was one of the first economists to deal with the issue of 

profitability, stating that the company should generate returns on the capital invested and on the 

opportunity cost of the resources used. For this reason, creditors are interested in the company’s 

profitability, as they need to know and be sure that the company is healthy. The management and the 

shareholders are concerned about the company’s financial situation, so they try to generate financial ratios 

that benefit the owners and creditors. In addition to these ratios, emphasis is placed on how profitability 

is used to evaluate the company’s performance over a certain period (Gitman & Zutter, 2012). 

Thus, profitability has become an essential indicator in financial analysis since it can calculate 

how the company can create a surplus, which can be distributed to its associates after carrying out its main 

activity, sales. Similarly, it can be equated with the total resources invested in the activity to measure the 

efficiency achieved (Bonsón, Cortijo, & Flores, 2009). 
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Thus, it becomes necessary and of great relevance for organizations to study the profitability 

indicator in companies. Studies, such as those of Acosta (1999) and Cardona, Martínez, Velásquez, and 

López (2015), have stated that profitability has become a key part of the indicators considered important 

for determining how the economic sector is doing. Along with this, one study provides a novel vision that 

addresses competitiveness and how it can be achieved through the internal factors of organizations, 

according to Acosta (1999, p. 39). 

The importance of measuring this indicator can be understood so that, to answer the research 

question and fulfill the established research objective, the need to measure the profitability of the 

companies under study to evaluate their competitiveness is determined. For this reason and because of its 

importance, it is necessary to consider the profitability indicator that measures the gross profit margin, as 

explained in the next section. 

 

Profitability indicator; Gross profit margin (gross profit/total sales) 

 

First, to carry out a detailed evaluation of the companies under study, the financial ratios analysis was 

used to establish a diagnosis. Then, the dependent and independent variables were defined, for which the 

profitability indicator was used, and the performance of the companies was evaluated so that the existing 

relation between competitiveness and the financial profitability indicator could be analyzed. The results 

are shown in Tables 1 and 2. 

 

Table 1 

PEMEX Profitability Indicators 
6 

Profitability indicators 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

a) Gross profit margin             
Formula: Gross Profit/Total Sales 0.51 0.49 0.51 0.50 0.49 0.53 0.48 -0.10 0.52 0.18 0.31 0.14 

Gross profit 674 917 493 528 813 376 649 773 894 777 803 383 814 421 466 858 725 137 758 999 791 -116 847 302 562 234 960 246 554 355 526 079 097 189 684 303 

Total Sales 1 328 949 952 1 089 948 331 1 282 064 310 1 558 428 922 1 646 912 040 1 608 204 625 1 586 727 874 1 166 362 469 1 079 545 671 1 397 029 719 1 681 119 150 1 401 971 185 

             
b) Operating Profit Margin             

Formula: Operating Profit/Total 
Sales 0.43 0.39 0.43 0.44 0.55 0.45 0.39 -0.13 0.39 0.07 0.22 0.03 

Operating Profit 571 111 449 428 304 376 545 521 163 681 425 325 905 339 297 727 622 229 615 480 011 -154 387 081 424 350 187 104 725 231 367 400 407 37 029 570 

Total Sales 1 328 949 952 1 089 948 331 1 282 064 310 1 558 428 922 1 646 912 040 1 608 204 625 1 586 727 874 1 166 362 469 1 079 545 671 1 397 029 719 1 681 119 150 1 401 971 185 

Source: created by the authors based on PEMEX’s Consolidated Financial Statements from 2008 to 2019; 

the units of account of the original files in Mexican pesos were used for this descriptive table. 

 

 

 

 
 

 



C. Villa Luna, et al. / Contaduría y Administración 70 (1), 2025, e492 
http://dx.doi.org/10.22201/fca.24488410e.2025.5202 

 
 

9 

 

Table 2 

Equinor profitability indicators 

EQUINOR Profitability Indicators from 2008 to 2019 
Profitability indicators 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

             

a) Gross profit margin             

Formula: Gross Profit/Total Sales 0.50 0.56 0.51 0.52 0.50 0.52 0.52 0.56 0.53 0.54 0.52 0.54 

Gross profit 326 838 259 563 272 221 350 600 360 300 329 800 321 300 271 600 210 864 32 974 41 076 34 826 

Total Sales 656 020 465 433 529 648 670 205 723 400 637 300 622 600 482 800 399 033 61 186 79 592 64 358 

             

b) Operating Profit Margin             

Formula: Operating Profit/Total Sales 0.30 0.26 0.26 0.32 0.29 0.24 0.18 0.03 -0.00 0.23 0.25 0.14 

Operating Profit 198 832 121 640 137 228 211 784 206 600 155 200 109 400 14 800 -1 665 13 770 20 136 9 299 

Total Sales 656 020 465 433 529 648 670 205 723 400 637 300 622 600 482 800 399 033 61 186 79 592 64 358 

Source: created by the authors based on the Consolidated Financial Statements of Norway from 2008 to 

2019; the units of account of the original files in Norwegian kroner (nok) were used for this descriptive 

table. 

 

Methodological tools 

 

For this research study, information from the official web pages of the companies mentioned above1 was 

used as a data collection tool, and different sources were consulted: books, specialized magazines, 

scientific articles, and research papers from several universities. Additionally, the consolidated financial 

statements of PEMEX and Equinor, obtained from the official web pages of both oil companies for a 

period of eleven years, were used to analyze and determine, employing the Box Jenkins methodology, the 

forecasts for 2022. 

 

Methodological framework and comparative statistical model for PEMEX and 

Equinor 

 

This research used the consolidated financial statements of PEMEX and Equinor to develop a quantitative 

model, characterized as a longitudinal, comparative, retrospective, and prospective study, which 

considered both companies’ available and public information from 2008 to 2019. 

 

Profitability indicators 

 

These indicators measure how the company manages to create a surplus after carrying out its main 

activity—sales and benefiting those factors involved. They enable the evaluation of the profits obtained 

 
1PEMEX official website, https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 

Equinor official website, https://www.equinor.com/en/investors/our-dividend/annual-reports-archive.html 
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regarding the investment that originated them, analyzing the capacity to generate profits. It can also be 

compared with the total resources invested in the activity to measure the efficiency achieved (Bonsón, 

Cortijo, & Flores, 2009; p. 261). 

a) Gross Profit Margin (Gross Profit/Total Sales) 

b) Operating Profit Margin (Operating Profit/Total Sales) 

Therefore, two factors are considered to determine financial profitability: the gross profit margin 

and the operating profit margin. The former indicates the percentage of each monetary unit in sales after 

the company has paid for all its assets, and the latter represents the pure profits (without interest and taxes) 

earned by the company between each monetary unit of sales (De La Hoz Suárez, Ferrer, & De La Hoz 

Suárez, 2008). 

Therefore, for the case of this research and derived from the information available from the 

financial statements of both companies, the gross profit margin has been considered because it calculates 

the percentage of each peso of sales that remains after deducting all costs and expenses, including interest 

and taxes. Thus, it does not exclude them—unlike the operating profit margin—which is more appropriate 

for the research, according to Gitman and Zutter (2012). 

Therefore, from the ratios mentioned, the gross profit margin (Gross Profit/Total Sales) is 

selected because it does not exclude interest and taxes, which provides relevant information appropriate 

for this research due to the type of company that PEMEX is. Having determined the indicator to be studied, 

the statistical techniques to be used are also determined. These belong to the analysis of economic time 

series, applying the historical sequence forecasting methods—specifically, the classical approach and the 

decomposition methods—to carry out the descriptive analysis of the behavior of the series considered and 

the Box-Jenkins methodology to obtain the financial forecasting models. 

 

Competitiveness analysis model 

 

For the statistical-financial analysis, the financial statements of PEMEX and Equinor were compared to 

measure the degree of impact on business competitiveness using the profitability indicator. The Box-

Jenkins methodology allowed for statistical analysis employing several models that handle time series and 

predict their future evolution. 
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Box-Jenkins methodology 

 

The Box-Jenkins statistical analysis method can fit the series obtained to Autoregressive Integrated 

Moving Average (ARIMA) models. It also contributes to the task of building a time series model to 

explain its structure and predict the evolution of the series in the future (Bowerman, O’Connell, & 

Koehler, 2007). 

 

ARIMA model (p, d, q) 

 

To estimate the ARIMA model, it is necessary to have a stationary series in mean and variance. When the 

economic series is not stationary, it is necessary to modify it, generally by applying logarithms to stabilize 

the variance and differences to stabilize the mean so that the order of these differences is the order of 

integration of the series. 

“An autoregressive integrated moving average ARIMA (p, d, q) model is an ARIMA (p, q) 

model applied to an integrated series of order d, denoted I(d), i.e., to which it has been necessary to differ 

d times to eliminate the trend” (Bowerman, O’Connell, & Koehler, 2007, p.10). These authors state 

Equation 1 for an ARIMA model (p, d, q) obtained by applying the ARIMA model of differences: 

 

𝛥𝑑𝑦𝑡 = 𝜇 + 𝜙1𝛥𝑑𝑦𝑡−1 + ⋯ + 𝜙𝑝𝛥𝑑𝑦𝑡−𝑝+ ⋯ + 𝜃1𝑎𝑡−1 + ⋯ + 𝜃𝑞𝑎𝑡−𝑞 

(1) 

The significance tests of the model parameters were based on Hancke and Wichern (2010), who 

indicate that the model parameters contribute to verifying the statistical significance of the parameters that 

constitute the Box-Jenkins model, with 𝜔 being any parameter of a Box-Jenkins model, 𝜔̂ its point 

estimator, and 𝑠𝜔̂ the standard error of that indicator. The statistical significance test for this parameter is 

shown in Equation 2. 

 

𝐻𝑜: 𝜔 = 0 

𝐻𝑎: 𝜔 ≠ 0 

(2) 

The test statistic (TS) is given by: 
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𝑇𝑆 =
𝜔̂

𝑠𝜔̂
 

(3) 

The TS has a Student’s t probability distribution with 𝑛 − 𝑛𝑝 degrees of freedom, where 𝑛𝑝 is 

the number of parameters of the model. According to the authors Hancke and Wichern (2010), Ho is 

rejected if: 

 

|𝑇𝑆| = 𝑡
(𝑛−𝑛𝑝),

𝛼
2
 

(4) 

Regarding confidence intervals for forecasts, as indicated by Hancke and Wichern (2010), if 

the point estimate of a forecast 𝝉 periods after the n observations is denoted as: 

 

ŷn+τ(n) 

(5) 

a 100(1 − 𝛼)% confidence interval for such a forecast is given by: 

 

𝑦̂𝑛+𝜏(𝑛) ± 𝑡
(𝑛−𝑛𝑝),

𝛼
2

𝑆𝐸𝑛+𝜏(𝑛) 

(6) 

Where 

𝑆𝐸𝑛+𝜏(𝑛) is the standard error of the forecast, which in turn depends on: 

 

𝑠 = √
𝑆𝑆𝐸

𝑛 − 𝑛𝑝
 

(7) 

It should be noted that the interval is narrower if the standard error is smaller or the confidence 

is lower, and it is wider if the standard error is larger or the confidence is higher (Hancke & Wichern, 

2010). 
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Data, analysis, and discussion 

 

In the quantitative field, the research is non-experimental, longitudinal, comparative, retrospective, and 

prospective since it considers the information available for the period for which the information of interest 

is collected, and from this, it obtains forecasts for subsequent periods. Therefore, the study is comparative 

of the behavior of the related profitability indicator, which, according to authors such as Acosta and 

Medina (1999), Gitman and Zutter (2012), Cardona, Martínez, Velásquez, and López (2015), and Van 

Horne and Wachowicz (2010), explains that they have an important relation with the competitiveness of 

the companies. 

The profitability indicator is obtained from the analysis of the information obtained from the 

consolidated financial statements and the financial performance of the oil companies PEMEX and Equinor 

from 2008 to 2019. In addition, using the Box-Jenkins methodology, a forecast model was obtained for 

2022 for the selected indicator—profitability—related to the measurement of competitiveness. Therefore, 

the results of the descriptive study of the series associated with the profitability index of Pemex and 

Equinor are presented. 

 

PEMEX 

 

PEMEX, gross profit margin ratio 

 

The following time series graph shows Pemex’s Gross Profit Margin Ratio. 

 

Figure 1. Gross Profit Margin Ratio, Pemex. Source: created by the authors based on Pemex financial 

statements from the official website https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx  
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The formula that contributes to the calculation of the propensity of the variable, as well as the R2 that 

measures to what degree the linear regression model fits, given by y = - 0.0339x + 68.611 with R2 = 

0.3567 indicating Pemex’s Gross Profit Margin Ratio, proves that there is a decreasing trend of 0.03 points 

per year on average. 

For this reason, the trend model is optimized, and the series is smoothed using the moving 

average technique. The moving average of different orders is measured, thus showing that the moving 

average of order 5 is the model that achieves the best fitting line to the data, with the equation of this line 

being y = - 0.044x + 0.6711 with an R2 = 0.9309, which proves that the Pemex Gross Profit Margin Ratio 

is of decreasing trend, decreasing 0.04 points per year on average. The graph related to the Pemex Gross 

Profit Margin Ratio is presented in Figure 2. 

 

Figure 2. Trend of Pemex’s Gross Profit Margin Ratio. Source: created by the authors based on Pemex 

financial statements from the official website, 

https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 

 

EQUINOR 

 

Equinor, gross profit margin ratio 

 

The time series graph below shows Equinor’s Gross Profit Margin Ratio. 
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Figure 3. Equinor’s Gross Profit Margin Ratio. Source: created by the authors based on Equinor’s 
financial statements from the official website, https://www.equinor.com/en/investors/our-

dividend/annual-reports-archive.html 
 

The formula that contributes to the calculation of the propensity of the variable, as well as the 

R2 that measures to what degree the linear regression model fits, given by y = 0.0017x - 2.9302 with R2 = 

0.0893, indicating Equinor’s Gross Profit Margin Ratio, proves that there is an increasing trend, increasing 

0.002 points per year on average. 

For this reason, the trend model is optimized, and the series is smoothed using the moving 

average technique. The moving average of different orders is measured, thus showing that the moving 

average of order 5 is the model that achieves the best fit to the data, with the equation of this line being y 

= 0.0029x + 0.5067 with R2 = 0.7885, which proves that Equinor’s Gross Profit Margin Ratio is of 

increasing trend, increasing 0.003 points per year on average. The graph related to Equinor’s Gross Profit 

Margin Ratio is presented in Figure 4. 

Figure 4. Gross Profit Margin Ratio trend. Source: created by the authors based on Equinor’s financial 

statements from the official website, https://www.equinor.com/en/investors/our-dividend/annual-

reports-archive.html 
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Results of the forecasting models 

 

The Box-Jenkins Methodology was used to obtain a forecast model for the selected profitability value in 

2020, 2021, and 2022 since, as mentioned before, this indicator is closely related to the competitiveness 

of the Pemex and Equinor companies. Therefore, the results are obtained using the Stagraphics Centurion 

XVI packages for the descriptive study, GRETL for stationarity tests, and Ljung Box and IBM SPSS 

Statistics 21 to carry out the construction of the models, considering for this a significance level of 0.1 

and to obtain the forecasts a confidence of 90%. 

 

PEMEX 

 

PEMEX, gross profit margin (gross profit/total sales) 

 

For the stationary series related to this index, the correlograms of the autocorrelation (fas) and partial 

autocorrelation (fap) functions were obtained to establish the p and q values. For this reason, Figure 5 

shows the final model. 

 

Figure 5. Autocorrelation and partial autocorrelation functions for PEMEX’s Gross Profit Margin. Source: 

created by the authors based on Pemex financial statements from the official website, 
https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 
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To corroborate the stationarity of the initial model, the Augmented Dickey-Fuller (ADF) test 

was used, whereby the null hypothesis of non-stationarity of the series was rejected (p-value = 0.001). 

Consequently, its stationarity condition was proven. The non-autocorrelation of the residuals was also 

examined through the Ljung Box test, where the null hypothesis is the condition of non-autocorrelation 

of the residuals, which has been confirmed (p-value = 0.832). 

To determine the RMSE and MAPE as measures of model fit, the following is shown: RMSE = 

0.108 indicates that, on average, Pemex’s Gross Profit Margin differs by 0.108 points from the mean value 

of the series in the study period, and MAPE = 38% represents 38% of said mean value. The statistical 

significance of the parameters and the constant were also corroborated, the latter not being statistically 

significant. According to the analyses and in the case of this index, the model identified was an ARIMA 

(1,1,0), as well as the presence of an outlier in 2015 (p-value = 0.001), a situation that was considered in 

the construction of the model (Tables 3, 4, and 5). 

 

Table 3 

Description of Gross Profit Margin Model, PEMEX 
 Type of model 

Model ID Pemex, Gross Profit Margin Model_1 ARIMA (1,1,0) 

Source: created by the authors based on Pemex financial statements from the official 

website, https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 

 

Table 4 

Gross Profit Margin model outliers, PEMEX 
 Estimate SE t Sig. 

Pemex, Gross Profit Margin - Model_1 2015 Additive -.465 .089 -5.207 .001 

Source: created by the authors based on Pemex financial statements from the official website, 

https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 

 

Table 5 
Parameters of the ARIMA model of Gross Profit Margin, PEMEX 
 Estimate SE t Sig. 

Pemex, Gross Profit 

Margin - Model_1 

Pemex, Gross Profit 

Margin 
No transformation 

AR Delay 1 -.669 .265 -2.528 .032 

Difference 1    

Source: created by the authors based on Pemex financial statements from the official website, 
https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 

 

Once the number of observations in the analyzed series has been considered and the model has 

been validated, the forecasts or predictions for the indicator for 2020, 2021, and 2022 and their 90% 

confidence intervals for PEMEX are obtained, as shown in Table 6. 
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Table 6 

Forecast, PEMEX’s Gross Profit Margin 

Model 2020 2021 2022 

Pemex, Gross Profit Margin - Model_1 

Forecast .25 .17 .23 

LCS .45 .38 .49 

LCI .06 -.03 -.03 

Source: created by the authors based on Pemex financial statements from the official website, 

https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 

 

According to what is described in Table 6, it is expected that in 2022, Pemex’s Gross Profit 

Margin Ratio will present a marginal growth with respect to the previous year. Meanwhile, the graph in 

Figure 6 shows the original and adjusted series according to the model and the confidence intervals related 

to the forecasts. 

 

 
Figure 6. Original and adjusted series according to the model for PEMEX’s Gross Profit Margin and 

forecast intervals. Source: created by the authors based on Pemex financial statements from the official 

website, https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 

 

Equinor, gross profit margin (gross profit/total sales) 

 

The correlograms of the autocorrelation functions (fas) and partial autocorrelation functions (fap) were 

obtained for the stationary series related to this index, and thus the values of p and q could be established. 

Figure 7 shows the final model. 

Observed 

Adjustment 

Forecast 

LCS 
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Year 
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Figure 7. Autocorrelation and partial autocorrelation functions for Equinor’s Gross Profit Margin. 

Source: created by the authors based on Equinor’s financial statements from the official website, 

https://www.equinor.com/en/investors/our-dividend/annual-reports-archive.html 

 

To test the stationarity of the initial model, the Augmented Dickey-Fuller (ADF) test was used, 

whereby the null hypothesis of non-stationarity of the series was rejected (p-value = 0.032), confirming 

its stationarity condition. The non-autocorrelation of the residuals was also examined through the Ljung 

Box test, whereby the null hypothesis is the condition of non-autocorrelation of the residuals, which was 

confirmed (p-value = 0.265). 

RMSE and MAPE were also determined as measures of model fit. The value obtained for RMSE 

= 0.014 indicates that, on average, Pemex’s Gross Profit Margin differs by 0.014 points from the mean 

value of the series in the study period, and MAPE = 1.8 represents 1.8% of said mean value. The statistical 

significance of the parameters and the constant were confirmed, the latter not being statistically 

significant. According to these analyses and in the case of this index, the model identified was an ARIMA 

(1,1,1), as well as the presence of an outlier in 2009 and 2015 (p-value = 0.056 and 0.023, respectively), 

a situation that was considered in the construction of the model. See Tables 7, 8, and 9. 
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Table 7 

Description of the Gross Profit Margin Model, Equinor 

 Type of model 

Model ID Norway, Gross Profit Margin Model_1 ARIMA (1,1,1) 

Source: created by the authors based on Equinor’s financial statements from the official website, 

https://www.equinor.com/en/investors/our-dividend/annual-reports-archive.html 

 

Table 8 

Outliers of the Gross Profit Margin model, Equinor 

 Estimate SE t Sig. 

Norway, Gross Profit Margin - Model_1 
2009 Additive .036 .016 2.286 .056 

2015 Additive .025 .009 2.908 .023 

Source: created by the authors based on Equinor’s financial statements from the official website, 

https://www.equinor.com/en/investors/our-dividend/annual-reports-archive.html 

 

Table 9 

Parameters of the ARIMA Gross Profit Margin Model, Equinor 

 Estimate SE t Sig. 

Norway, 

Gross Profit 

Margin - 
Model_1 

Norway, 

Gross Profit 

Margin 

No transformation 

AR Delay 1 -1.000 .004 -273.997 .000 

Difference 1    

MA Delay 1 
-.975 .372 -2.624 .034 

Source: created by the authors based on Equinor’s financial statements from the official website, 
https://www.equinor.com/en/investors/our-dividend/annual-reports-archive.html 

 

Once the number of observations in the analyzed series has been considered and the model has 

been validated, it is possible to obtain the forecasts or predictions for the indicator for 2020, 2021, and 

2022, and their 90% confidence intervals for Equinor, as shown in Table 10. 

 

Table 10 

Gross Profit Margin Forecast, Equinor 

Model 2020 2021 2022 

Norway, Gross Profit Margin - Model_1 

Forecast .53 .54 .53 

LCS .55 .57 .56 

LCI .50 .51 .49 

Source: created by the authors based on Equinor’s financial statements from the official website, 

https://www.equinor.com/en/investors/our-dividend/annual-reports-archive.html 

 

As described in Table 10, it is expected that in 2022, Equinor’s Gross Profit Margin Ratio will 

show a marginal growth compared to the previous year. Meanwhile, the graph in Figure 8 shows the 

original and adjusted series according to the model and the confidence intervals related to the forecasts. 
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Figure 8. Original and model-adjusted series for Equinor’s Gross Profit Margin and forecast intervals. 

Source: created by the authors based on Equinor’s financial statements from the official website, 

https://www.equinor.com/en/investors/our-dividend/annual-reports-archive.html 

 

Regarding the Pemex - Equinor comparison 

 

As can be seen in the results of Table 11, in 2020, 2021, and 2022, the data obtained for PEMEX’s Gross 

Profit Margin is lower than Equinor’s, which shows that Equinor is stronger than PEMEX in terms of the 

indicator analyzed. The projection for 2022 indicates that if the company continues to operate as it has 

done, the results will not change significantly. 

 

Table 11 

Pemex- Equinor comparison for 2020, 2021, and 2022 

Ratio 
2020 2021 2022 

Pemex Equinor Pemex Equinor Pemex Equinor 

Gross profit 

margin 

0.25 0.53 0.17 0.54 0.23 0.53 

Source: created by the authors based on the financial statements of Pemex and Equinor from the official 

web pages, https://www.equinor.com/en/investors/our-dividend/annual-reports-archive.html and 

https://www.pemex.com/ri/finanzas/Paginas/resultados.aspx 
 

In Table 11, PEMEX shows a decreasing trend of 0.25, 0.17, and 0.23 points for 2020, 2020, 

and 2022, respectively, concerning the statistical calculation carried out to find the degree of profitability 
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of the companies. For Equinor and concerning the same years, the gross profit margin results in 0.53, 0.54, 

and 0.53, indicating a more prolonged stability than PEMEX. In other words, PEMEX is weaker in the 

analyzed profitability indicator than Equinor. 

 

Conclusions 

 

Oil is a trigger of the world economy. Therefore, this research is relevant because it carries out a study 

concerning the influence of the profitability indicator on the competitiveness of two state-owned oil 

organizations, PEMEX of Mexico and Equinor of Norway. Data from the consolidated financial 

statements of both companies were taken using an ARIMA model, and results were obtained that made it 

possible to find several relevant aspects that contribute to the generation of knowledge that can be used 

as a tool for future research and as essential information for decision makers. 

Oil organizations struggle to remain within the current competitive framework in an open 

economy model. Consequently, the economic-financial situation of these organizations is framed within 

a current globalized and competitive world and plays an important role in the full development of the 

companies. Thus, competitiveness has become a crucial and necessary aspect that sets the standard for 

companies to be competitive in the world market. To achieve this, they must consider the profitability 

indicator to be efficient over time so that their income is greater than their costs and expenses, allowing 

them to obtain profits and advantages over their competitors. This is how profitability becomes a crucial 

and necessary indicator to achieve the companies’ objectives and to be at the forefront of the changes 

occurring in the world oil market. 

The results of the model reject the null hypothesis and provide an answer to the research question 

regarding whether PEMEX is less competitive in the profitability variable compared to Equinor, which is 

related to hypothesis H1: Petróleos Mexicanos is not as competitive as Equinor of Norway based on the 

financial profitability indicator. The answer is that PEMEX shows a decreasing trend of 0.25, 0.17, and 

0.23 points for 2020, 2021, and 2022, respectively (ceteris paribus) regarding the statistical calculation 

carried out to find the degree of profitability of the companies, which indicates the obtaining of a gross 

profit that is decreasing every year. 

At the time of the comparison, it was found that Equinor has a stable trend according to the 

results of 0.53, 0.54, and 0.53 for 2020, 2021, and 2022 (ceteris paribus). This shows that the hypothesis 

(H1) is fulfilled since, given the data and the results derived from the hypothesis test, there is sufficient 

evidence to reject the null hypothesis. 
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The theory reinforces the results of the model since most of the authors cited in this research 

agree with the importance of financial management and profitability as indicators that contribute to the 

measurement of competitiveness because, through it, companies manage to discover existing problems 

within them and thus develop better tools to work on appropriate solutions. 
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