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Abstract 

The fulfillment of the Sustainable Development Goals at a global level must be 

approached from the perspective of human, structural and employee capital, 

because their fulfillment stems from the productivity that stands out in the 

observation of intangible metrics. The research focuses on investigating how 

intangible metrics contribute to the financial performance of companies listed on 

the Quito Stock Exchange (BVQ), as well as determining how SDG 8 (Decent 

Work and Economic Growth) and SDG 9 (Industry, Innovation and Infrastructure) 

are affected by the results of the measurement of intangible metrics. Sixty-seven 

companies are considered which have been studied in the calculation of the Value-

Added Intellectual Value (VAIC), to evaluate the intangible metrics on the other 

hand the calculation of return on assets (ROA) and return on equity (ROE). Results 

show that capital employed, and structural capital have an impact on profitability 

(ROA) and (ROE), however, human capital did not have an effect on the variable. 

It can be concluded that the importance of inquiring about structural capital and 

capital employed in the performance of companies is emphasized, since this 

contributes to the fulfillment of sustainability, which are contributing to the 

fulfillment of the (SDGs). 

© The Author 2025. 

Published by ARDA. 
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1. Introduction  

The purpose of organizations is to generate economic and structural growth, which is achieved over time. 

Although the generation of business value has remained a fundamental goal, this process continues to be rooted 

in traditional approaches that prioritize tangible assets over intangible ones [1]. This traditional perspective does 

not always recognize elements such as human capital, innovation, process quality, or relationships with 

customers and communities, which are fundamental to the sustainability and performance of organizations [2], 

[3], [4]. 

Intangible metrics, composed of human, structural and relational capital, play a crucial role in creating added 

value and driving sustainable business strategies. However, their immaterial nature makes it difficult to measure 

them through traditional accounting systems, limiting their integration into business strategies and the 

evaluation of their impact [4], [5], [6]. This situation underscores the need for a shift towards paradigms that 

include intangible metrics in the search for sustainable development, particularly in emerging economies such 

as Ecuador [7], [8]. 

https://creativecommons.org/licenses/by/4.0/
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In the context of sustainability, the role of companies transcends profit generation; they must contribute to the 

fulfillment of the United Nations Sustainable Development Goals (SDGs). Specifically, SDG 8 (Decent work 

and economic growth) and SDG 9 (Industry, innovation and infrastructure) highlight the importance of 

promoting sustainable economies through investment in human capital, innovation and technology. In addition, 

companies have a responsibility to create inclusive work environments, protect workers' rights and contribute 

to the well-being of the communities in which they operate, thus ensuring responsible growth that integrates the 

economic, social and environmental areas [9]. 

Previous studies have demonstrated the importance of intellectual capital in the sustainability of companies 

[10]. In [11], a positive relationship was identified between the value-added intellectual capital (VAIC) ratio 

and business performance in emerging economies. Similarly, studies in the banking and manufacturing sectors 

have highlighted the positive influence of structural and human capital in strengthening innovation and 

competitiveness [9], [12]. VAIC research, as can be seen in the previous paragraph, has a direct influence on 

the sustainability of companies, in other words, it boosts their performance. 

Companies in the commercial sector in Ecuador are an important element of analysis for the research, since, 

due to their relevant participation in the country's economy, it is necessary to identify how capital, human, 

structural and employee, allow the generation of profitability, in the same way as the latter allows the fulfillment 

of the SDGs. In this way, it is expected to contribute to the debate on the relevance of intangibles in the 

promotion of inclusive and resilient economies, aligned with global sustainability principles.  

This document is structured in five main sections. The first two, corresponding to the introduction and literature 

review, set the general framework of the study. The third section describes the data used and the methodology 

applied. The fourth section is devoted to the presentation of the results obtained and their analysis, including 

relevant discussions. Finally, the fifth section contains the conclusions, where the theoretical and practical 

implications derived from the study are presented, while pointing out the limitations inherent to the research 

and proposing future lines for its development 

2. Background 

2.1 Knowledge management 

Knowledge management is a critical process that enables organizations to generate, share and use knowledge 

to drive innovation and organizational performance. This concept was formalized by [13] who analyzed how 

Japanese companies improved their production systems through knowledge. Thus, for [14], knowledge is 

achieved through the process of identification, codification and diffusion within organizations by understanding 

that it is a strategic resource.  

In this sense, understanding that knowledge is implicit and explicit makes organizations need to capitalize on it 

to generate sustainable competitive advantages. That is why [15], considers it imperative that organizations 

promote the production of intellectual capital, since proper knowledge management contributes to its 

generation. 

2.2 Resources and capabilities theory 

The research recognizes that based on the Theory of Resources and Capabilities (TCR), organizations have 

unique intangible resources that, as mentioned [16], knowledge, organizational culture, become difficult to 

imitate, but are determinant in achieving sustainable competitive advantage. They also contribute to innovation 

and sustainability. 

2.3 Human capital as a factor of sustainability 

Investing in capital is a determining factor in the Human Capital Theory, because skills, knowledge and 

competencies are developed in the organization, which help to encourage positive results in productivity and 
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sustainability. Thus, according to [17], education and work experience have contributed to economic growth 

and therefore to the sustainability of companies, financially translated into profitability. 

2.4 Intellectual capital: an integrated approach 

The term that encompasses all intangible elements is intellectual capital (IC), which encompasses the knowledge 

and skills of workers, processes in companies, technological capital, forms of innovation, the way of relating to 

customers, etc. [18]. Human capital (HC), structural capital (SC) and relational capital (RC) are the three 

dimensions that make up intellectual capital [19], [20]. The CH refers to the knowledge, experience, capacity 

and skills possessed by the firm's workers [21]. Likewise, the CE is the infrastructure on which the CH is 

cemented [22], [23]. Finally, the CR refers to the relationships that the firm possesses and generates through the 

CH in an external context [23], [24] 

Specifically, Human Capital (HC) relates to experience, knowledge and training to solve problems and 

participate in the market (Morales-Molina et al., 2025). Its efficiency (HCE) is key to financial performance, 

more so than relational and structural capital [25]. Structural Capital sustains the CH through internal processes, 

culture and systems [26], [27]. For its part, Relational Capital encompasses links with external agents, based on 

long-term knowledge exchange [28], [29]  

In accordance with the above, there are studies that affirm the relationship between profitability and 

sustainability and the efficient management of intellectual capital, as shown by [30], which concludes that 

human capital generates competitive advantage, and that structural and relational capital strengthens innovation. 

The two intangible metrics allow directing in the same direction the strategic objectives with the principles of 

sustainability. 

2.5 Contribution of intangible metrics in the Ecuadorian business context 

When considering that business development translated into improving financial performance indicators, in 

Ecuador, particularly in the commercial sector, measuring VAIC becomes a necessity when considering that 

productive systems are largely enriched by human capital. Thus, studying it in general in the business world 

dignifies not only the management of responsible business conduct towards employees but also provides a 

broader view of the contribution of intangible capital, which is ratified by [31], in his research that evaluates 

how human and structural capital influence performance. 

3 Methodology 

3.1 Research focus 

By identifying and calculating the intangible metrics in this research and on the other hand calculating the 

profitability of companies in the commercial sector listed on the BVQ, the research is considered quantitative 

because it allowed measuring the level of impact that human, structural and employee capital have on the level 

of profitability (ROA) and (ROE), and at the same time establishing the way in which compliance with the 

above allows the fulfillment of the SDGs. 

3.2 Population and sample 

The study focuses on companies in the commercial sector listed on the Quito Stock Exchange (BVQ). The 

selection of the population was based on two criteria: 

1. availability of complete financial statements for the entire study period between 2018-2023. 

2. Incorporation prior to 2017, ensuring consistency of data from 2018. 

3. Absence of inconsistent or null values in the financial reports. 

After the debugging process, the final sample consisted of 67 companies that met the established criteria. 
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3.3 Data sources 

The data used in this study are secondary, obtained from the financial reports published on the website of the 

Superintendence of Companies, Securities and Insurance (SUPERCIAS). Additionally, macroeconomic 

indicators provided by the Central Bank of Ecuador were used to contextualize the results within national 

economic trends. 

3.4 Analysis tool 

To carry out the correlational study, the financial data of the commercial sector companies analyzed were 

subjected to normality tests to evaluate their behavior, with the aim of selecting the most appropriate correlation 

tool according to the behavior of the data collected. Thus, the Kolmogorov-Smirnov (K-S) test was used. Once 

the K-S test was quantified, it was determined that the data did not follow a normal distribution. This led to the 

use of Spearman's rank correlation coefficient. 

To evaluate the intangible metrics, the VAIC (Value Added Intellectual Coefficient) model was used, which 

decomposes intellectual capital into three key components: 

Human Capital (HCE): represents the efficiency of employee knowledge and skills. 

1. Structural Capital (SCE): Measures the capacity of the organizational infrastructure to support 

performance. 

2. Employed Capital (CEE): It values the efficiency of the tangible assets used in the generation of value. 

Financial performance was evaluated using two key indicators: 

1. Return on assets (ROA): measures the efficiency of asset utilization. 

2. Return on equity (ROE): Evaluates the profitability generated for shareholders. 

The data analysis was performed using regression models with panel data. This approach made it possible to 

evaluate the relationship between intangible metrics and financial performance, considering both differences 

between companies and variations over time. 

The econometric modeling was done using Stata statistical software.  The process used to perform the regression 

with panel data is detailed below:  

Data were collected for the study variables: 

- X: The independent variable (VAIC). VAIC = HCE+SCE+CEE 

- Y: The dependent variable (ROA and ROE). 

The models were formulated using a mathematical equation, first, for the model that has Return on Assets 

(ROA) as the regressed variable: 

𝑙𝑜𝑔(𝑅𝑂𝐴𝑖𝑡) = 𝛽0 + 𝛽1 ∗ 𝑙𝑜𝑔(HCEit) + 𝛽2 ∗ 𝑙𝑜𝑔(SCEit) + 𝛽3 ∗ 𝑙𝑜𝑔(CEEit) + 𝜇𝑖 +∈𝑖𝑡   (1) 

For the model with Return on Equity (ROE) as the endogenous variable: 

𝑙og(𝑅𝑂Eit) = 𝛽0 + 𝛽1 ∗ 𝑙og(HCEit) + 𝛽2 ∗ 𝑙og(SCEit) + 𝛽3 ∗ 𝑙og(CEEit) + 𝜇i +∈𝑖𝑡      (2) 

Where:  

- 𝛽1: slope of the model 

- 𝑙𝑜𝑔(𝐻𝐶𝐸): Human Capital Efficiency Coefficient (logarithmic) 

- 𝑙𝑜𝑔(𝑆𝐶𝐸): Structural Capital Efficiency Coefficient (logarithmic) 

- 𝑙𝑜𝑔(𝐶𝐸𝐸): Capital Employed Efficiency Ratio (logarithmic) 

- 𝑙𝑜𝑔(𝑅𝑂𝐴): Return on Assets (logarithmic) 

- 𝑙𝑜𝑔(𝑅𝑂𝐸): Return on equity (logarithmic) 
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- 𝛽0: Intercept 

- 𝜇: Firm-specific fixed or random effects   

- ∈𝑖𝑡: Error term 

- 𝑡: Time period (2018-2023) 

- 𝑖: Number of companies under study 

3.5 Statistical validation 

Normality tests (Kolmogorov-Smirnov) were applied to determine the distribution of the data. Since the data 

did not follow a normal distribution, Spearman's rank correlation coefficient was used to analyze the initial 

associations between variables. Subsequently, random and fixed effects models were used, the adequacy of 

which was assessed using the Hausman and Breusch-Pagan tests. 

4 Results 

4.1 Correlational analysis between intangible metrics and performance 

A distribution analysis was performed to select the appropriate statistical tool to correlate the variables of 

interest. Since the data set exceeds 50 observations, the Kolmogorov-Smirnov (K-S) test was used to assess the 

normality of the variables. The hypotheses were 

- H0: The data follow a normal distribution.  

- H1: The data do not follow a normal distribution.  

Table 1 shows the results obtained from the Kolmogorov-Smirnov test which indicate that all the variables 

analyzed, i.e., Intellectual Capital and its components and performance (ROA and ROE), do not follow a normal 

distribution, since all the p-values obtained are extremely low (less than 0.05). This means that the distributions 

of the data present significant differences with respect to the theoretical normal distribution, i.e., they do not 

have a normal trend. 

Table 1. Kolmogorov-Smirnov test 

Variables Statistic Significance (p-value) 

Value Added 0,366 3,44E-155 

Human Capital Efficiency Coefficient 0,367 9,00E-156 

Coefficient of Structural Capital Efficiency 0,267 9,32E-81 

Coefficient of Efficiency of Employed Capital 0,168 8,73E-31 

Coefficient of Intellectual Value Added 0,329 2,35E-124 

Return on Assets 0,178 9,78E-35 

Return on Equity 0,402 9,55E-188 

Note. Nonparametric statistical test for more than observations. 

Accordingly, Spearman's Rho nonparametric correlation coefficient was used to evaluate the relationships 

between intangible metrics and the performance of companies in the commercial sector listed on the stock 

exchange in Ecuador as shown in Table 2: 

Table 2. Correlation matrix (Spearman's Rho)   
VA HCE SCE CEE VAIC ROA ROE 

VA 1       

HCE 0,006 1      

SCE -0,009 0,985** 1     

CEE 0,074 0,014 -0,001 1    

VAIC -0,036 0,925** 0,940** 0,223** 1   

ROA 0,222 0,335 0,320 0,452** 0,390 1  

ROE 0,102 0,366 0,351 0,443** 0,454** 0,838** 1 

Note. The correlation is significant at the ** 0.01 level (bilateral). 
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Human Capital and Structural Capital present a strong positive correlation between the Human Capital 

Efficiency Coefficient (HCE) and the Structural Capital Efficiency Coefficient (SCE) (ρ = 0.985, p < 0.01). 

This indicates that both components are mutually reinforcing in the analyzed companies. Intellectual Value 

Added (VAIC), is highly correlated with HCE (ρ = 0.925, p < 0.01) and SCE (ρ = 0.940, p < 0.01), evidencing 

that these intangible elements are determinants of value creation. In relation to performance, the Capital 

Employed Efficiency Coefficient (CEE) shows moderate correlations with ROA (ρ = 0.452, p < 0.01) and ROE 

(ρ = 0.443, p < 0.01), standing out as an important factor for financial performance. In addition, VAIC shows a 

positive correlation with ROE (ρ = 0.454, p < 0.01), although its relationship with ROA is weaker (ρ = 0.390, 

p < 0.01). ROA has a strong positive correlation with ROE (ρ = 0.838, p < 0.01), underscoring the relationship 

between both profitability metrics. 

4.2 Importance of intangible metrics in the generation of returns 

Panel data regression analyses were performed to evaluate the influence of intangible metrics on financial results 

(ROA and ROE). Statistical tests were performed to determine the most appropriate models: 

1. Hausman test: fixed effects and random effects models were compared. 

2. Breusch-Pagan LM test: Confirmed the suitability of the random effects model for ROA. 

4.3 Panel Data Regression - log(ROA) model 

Initially, two models were estimated for the dependent variable logROA: one with fixed effects and the other 

with random effects, by means of the Hausman test, and the significance level of the random models and the 

pooled model can be compared with the Langrage multiplier (LM) test. 

4.4 Hausman's test: choice between fixed or random effects - log(ROA) model 

Using Hausman's test provides the research with relevant information in terms of seeking precision in the 

decision to use fixed and random effects models in a panel data analysis, the main purpose of the test is to check 

whether the explanatory variables are correlated with unobserved effects [32].  That is why the following 

hypotheses are put forward. 

The synthesized hypotheses are as follows:  

- H0: The random effects model is appropriate. 

- H1: The fixed effects model is not appropriate. 

The decision rule is to reject the null hypothesis if the p-value is less than 0.05, which implies that the fixed 

effects model is preferable; however, if the p-value is greater than 0.05, the null hypothesis is accepted. 

Table 3. Results of Hausman's test - log(ROA) model 

Variable Coefficients Difference Standard Error of the 

Difference 
Fixed effects Random effects 

Log(HCE) -0.183368 -0.155865 -0.0275029 0.082735 

Log(SCE) 0.4306238 0.4849892 -0.0543654 0.0314874 

Log(CEE) 0.7048447 0.7251631 -0.0203184 0.1154624 

Note: Chi2 result: 3.47. Prob > Chi2: 0.3251.  

Since the p-value = 0.3251 is greater than 0.05, the null hypothesis (H0) is not rejected, as shown in Table 3. 

This indicates that there is no systematic difference between the estimated coefficients in the fixed effects model 

and the random effects model. This indicates that there is no systematic difference between the estimated 

coefficients in the fixed effects model and the random effects model. In other words, the random effects model 

is the most appropriate in this case. 
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4.5 Breusch-Pagan Lagrange multiplier (LM) test 

To confirm the adequacy of the random effects model, the Breusch-Pagan Lagrange multiplier (LM) test, which 

evaluates the significance of the random effects compared to a pooled model, will be applied. This test allows 

verifying whether it is necessary to incorporate random effects or whether the pooled model is sufficient, 

providing an additional basis for the selection of the appropriate model [33]. This test is based on the following 

hypotheses. 

- H0: There are no significant random effects (pooled model). 

- H1: There are significant random effects. 

If the p-value associated with the test statistic is less than 0.05, the null hypothesis is rejected and it is concluded 

that the random effects model is adequate, given that the differences between the groups are significant. 

Table 4. Results of the Breusch-Pagan Lagrange multiplier (LM) test - log(ROA) model 

Estimator Variance Standard deviation 

log(ROA) 6.482928 2.54616 

Variance of prediction errors (e) 3.458007 1.859572 

Variance of random effects (u) 1.45957 1.208127 

Note. Chi-Bar2 result2: 80.66. Prob > Chi-bar2: 0.0000.  

Based on the results obtained in Table 4, it is observed that the random effects are significant in the model, and 

the Chi2 statistic has a p-value below the 0.05 significance level. This leads to reject the null hypothesis that 

there are no significant random effects, confirming that the random effects model is the most appropriate, as 

also validated by the Hausman test. 

Table 5. Panel data regression results -Log ROA model (random effects) 

R2 within R2 between R2 overall Wald Chi2 Prob > Chi2 

0.1343 0.3842 0.2509 89.35 0.0000 

Main estimators 

Predictor Variables Coefficients Standard Error Statistic z P > | z | 

Log(HCE) -0.1558657 0.1104713 -1.41 0.158 

Log(SCE) 0.4849892 0.0712585 6.81 0.000 

Log(CEE) 0.7251631 0.1065378 6.81 0.000 

Constant -4.273168 0.4584552 -9.32 0.000 

Note. Outputs of the regression with panel data (random effects) as a function of: Independent variables: log(HCE), log(SCE) and 

log(CEE). Dependent variable: log(ROA). 

As for the results of the random effects model with Profitability shown in Table 5 on Assets as the dependent 

variable, they reflect that the coefficients are statistically significant measured jointly through the Wald Chi2 

test. In turn, the model explains 25.09% of the total variability of ROA. The independent variables, such as 

Structural Capital and Employee have positive and significant impacts, which is proven by the p-values of these 

variables, which are less than 0.05. These results are not isolated, [34], in his study on the effect of intangible 

resources on the financial performance of 64 Islamic financial institutions (IFIs), during the period 2007-2011, 

found that HCE and CEE have a positive relationship with asset-based performance, although, SCE does not, 

which differs from the present study. In addition, [35], identified that an increase in CEE, HCE and SCE 

indicators is associated with an increase in ROA of Brazilian IBRx-50 companies. Likewise, [36], obtained 

congruent results in his research on industrial companies listed on the Mexican Stock Exchange. 
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Specifically, Capital Employed is the variable with the greatest influence on ROA, since, if CEE increases by 

1%, Return on Assets increases by 0.73%. These results are in line with research which found that, the 

significant association of CEE leads to the conclusion that tangible assets are the main driver of performance of 

Indian companies listed on the Centre for Economic Surveillance of India's General Stock Price Index (COSPI). 

In addition, [37] and [18] studied companies from emerging economies, BRICS and Indonesia, respectively, 

and found that CEE was a key factor in creating profitability and market value of the analyzed companies. 

In contrast, Human Capital has no significant effect, in fact, it has a negative effect on ROA, in addition to a p-

value of 0.158, indicating the insignificance of the variable. A 1% increase in Human Capital, by trading 

companies, is associated with a 0.16% decrease in ROA. These results are similar to those found by [38], in his 

analysis of multinational companies listed on the United States (US) stock exchanges and that carried out R&D 

activities during the period 2006-2013, finding that the efficiency of Human Capital has no significant 

relationship with the performance of R&D companies in the market. 

4.6 Log(ROE) model: panel data estimation 

Intangible metrics were analyzed using a panel data regression model, evaluating their impact on Return on 

Equity (ROE). Comparisons were made between fixed and random effects models, using the Hausman test to 

determine the most appropriate model. The results are presented below. 

4.7 Hausman's test: selection between fixed or random effects - log(ROE) model 

Hypotheses for the Hausman test. 

- H0: The random effects model is appropriate. 

- H1: The fixed effects model is appropriate.  

Table 6 shows the results of the Hausman test. This test determined that the fixed effects model is the most 

appropriate, since the Chi2 value (13.78, p = 0.0032) allows rejecting the null hypothesis that the random effects 

model is sufficient. 

Table 6. Results of Hausman's test - log(ROE) model 

Variable Coefficients Difference Standard Error of 

Difference Fixed effects Random effects 

Log(HCE) -0.005234 -0.0260695 0.0208358 0.0914479 

Log(SCE) 0.4057974 0.4744289 -0.0686314 0.0349063 

Log(CEE) 0.3020984 0.5950253 -0.2929269 0.1276638 

Note: Chi2 result: 13.78. Prob > Chi2: 0.0032. 

After selecting the fixed effects model as the most appropriate, we proceed to perform diagnostic tests to verify 

the assumptions of the model. By means of the Wooldridge test, used to detect the presence of first order 

autocorrelation, this assumption was evaluated, which poses the following hypotheses: 

- H0: There is no first order autocorrelation. 

- H1: There is first order autocorrelation. 

If the p-value (Prob > F) is less than the significance level (0.05), we reject H0 and conclude that there is first 

order autocorrelation in the errors, in contrast, if the value obtained is higher than the significance level, we 

accept H0. 

Table 7. Assumption of autocorrelation log(ROA) - Wooldridge test 

Estimator  Result 

Statistic F 6.969 

Prob > F 0.0103 

Note. The null hypothesis (H0) is rejected. 
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The Wooldridge autocorrelation test, Table 7, illustrates that there is first order autocorrelation in the model 

errors. This is deduced by the result that Prob > F is less than 0.05, which leads us to reject the null hypothesis. 

Therefore, it is confirmed that the model residuals are correlated over time.  

In turn, the assumption of heteroscedasticity was also evaluated, by means of the Wald test for group 

heteroscedasticity (modified), the same test used for a fixed effects model in panel data. If the p-value (Prob > 

Chi2) is below the significance level (0.05), the null hypothesis is rejected, and it is concluded that group 

heteroscedasticity exists. The hypotheses are as follows. 

- H0: There is no group heteroscedasticity (homoscedasticity). 

- H1: There is group heteroscedasticity. 

Table 8. Heteroscedasticity assumption log(ROA) - Wald test 

Estimator Result 

Statics Chi2 1.3e+05 

Prob > Chi2 0.0103 

Note. The null hypothesis (H0) is rejected. 

The results of the modified Wald Table 8 test lead us to reject the null hypothesis of homoscedasticity, since 

the p-value = 0.0103 is less than the significance level of 0.05. Therefore, there is group heteroscedasticity, i.e., 

the variance of the errors varies among the different groups of observations, in this case, among the companies 

of the commercial sector listed on the BVQ.  

On the other hand, to test the assumption of absence of multicollinearity, which states that independent variables 

should not be highly correlated with each other, since this distorts the coefficient estimates in a regression model  

[39], the Variance Inflation Factor (VIF) was used, which measures the degree to which the variance of a 

coefficient is inflated due to collinearity with other variables [40]. VIF values greater than 10 indicate severe 

multicollinearity problems, while values less than 5 are generally considered acceptable. 

Table 9. Variance inflation factor results 

Variable Variance inflation factor (VIF) 1/VIF 

Log(HCE) 1.42 0.702589 

Log(SCE) 1.41 0.709781 

Log(CEE) 1.05 0.951275 

Average VIF 1.29 

Note. Variance Inflation Factor (VIF) results to assess multicollinearity in the independent variables  

The results in Table 9 showed individual VIF values less than 5, with an average of 1.29. This confirmed that 

there are no multicollinearity problems between the independent variables, ensuring the stability and reliability 

of the estimates made in both models. 

4.8 Adjustments for heteroscedasticity and autocorrelation in the panel model (fixed effects) 

To ensure the validity of the model results, adjustments were made to correct for the first-order 

heteroscedasticity and autocorrelation problems present in the initial panel model residuals. A Prais-Winsten 

regression, which adjusts the coefficient estimates by accounting for temporal autocorrelation of the errors, was 

used, and standard errors were corrected to address group heteroscedasticity. These robust adjustments improve 

the precision of the estimates by adjusting the variance of the errors. With these corrections implemented, the 

final results were obtained, which are presented below. 
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Table 10. Results of the fixed effects model for the return on equity 

R2 Rho (ρ) Wald Chi2 Prob > Chi2 

0.1452 0.3328191 62.37 0.0000 

Main estimators 

Predictor variables Heteroscedasticity corrected z-statistic P > | z | 

Coefficients Standard Error  

Log(HCE) 0.0148099 0.1322351 0.11 0.911 

Log(SCE) 0.4603224 0.091513 5.03 0.000 

Log(CEE) 0.6245575 0.1217092 5.13 0.000 

Constant -2.099565 0.5057691 -4.15 0.000 

Note. Outputs of the regression with panel data (fixed effects) as a function of: Independent variables: log(HCE), log(SCE) and 

log(CEE). Dependent variable: log(ROE) 

The panel data fixed effects model with log transformation and corrected standard errors reveals that the model 

is statistically significant as a whole (Prob > F = 0.0000) and explains 14.52% of the variability of the return on 

equity (logROE). Studies such as those of [41], [42], confirm these results, demonstrating that the components 

of VAIC (HCE, SCE and CEE), as a whole, positively influence the generation of Return on Equity (ROE) in 

the sectors analyzed by each research. 

Among the independent variables, Structural Capital (logSCE) and Capital Employed (logCEE) have positive 

and significant impacts on the dependent variable, with Capital Employed showing a particularly strong effect, 

as a 1% increase in CEE translates into a 0.62% increase in ROE. These results are supported by similar 

evidence, for example [35] determined that CEE is the only component of VAIC that presents a statistically 

significant relationship with ROE in non-financial companies listed on the BMF&Bovespa. Similarly, studies 

on IC and performance by [43], [44], also highlighted the positive and significant relationship between CEE 

and ROA as the most relevant, in the context of the Information and Communication Technology (ICT) industry 

in Serbia and 65 Indian banks, respectively.   

On the contrary, Human Capital (logHCE) does not present a significant effect on Return on Equity, indicating 

that its influence is limited on the profitability of companies in the commercial sector listed on the BVQ. These 

results are similar to those obtained by [42], as they did not determine that RHCE influences profitability 

generation.  

In contrast to these findings, research results by [45], [46], [47], established that Human Capital (HC), measured 

through HCE, has a significant impact on Return on Equity (ROE). Finally, the negative constant reflects that, 

in the absence of the contributions of the three components of VAIC, the expected value of ROE would be 

unfavorable in the commercial sector companies listed on the BVQ. 

5 Discussions 

The results obtained in this research reveal a significant association between intangible metrics (structural 

capital and capital employed) and the financial performance of companies in the Ecuadorian commercial sector 

listed on the Quito Stock Exchange (BVQ). These findings highlight the critical role that intangible assets play 

in promoting sustainability and corporate value, aligning with the principles of the VAIC model and the 

Sustainable Development Goals (SDGs). 

For [48], elements such as organizational systems and efficient processes enhance sustainable competitive 

advantages, in this sense the research by means of structural capital (Log SCE), evidences that there is a 

contribution of ROA and ROE. On the other hand, capital employed (Log CEE) is the most determinant metric 

to obtain returns based on equity, so that 1% of capital employed produces 0.62% of profitability. This is 

highlighted by [18] when using structural capital as a driver of organizational innovation and [49] when 



 HSD Vol. 7, No. 1, June 2025, pp.507- 520 

 

517 

 

identifying CEE as the determinant of performance, likewise [37] mentions that in BRICS countries, intangibles 

generate sustainable financial returns. 

From the research, it is clear that human capital (Log HCE), does not influence the level of profitability, and is 

opposed to the research of [17], [50], which emphasize the need to give relevance to skills and competencies 

that result in increases in productivity, however for [38] there are other factors that prevent human capital from 

developing freely, such as structural or technological assets. The empowerment of human capital is paramount 

in organizations and for [51] the way to do this is to convert tacit knowledge into explicit knowledge. 

The research presents the need to promote responsible actions of companies to enhance their Structural Capital 

and Employed Capital, as a response to profitability, thus [30], [31], in their research highlight the importance 

of these metrics in organizations. However, there is still an absence of policies that promote the efficiency of 

Human Capital towards profitability through synergies between the components of intellectual capital that lead 

to increased long-term sustainability. 

6. Conclusions  

The research underlines the importance for companies, particularly those belonging to the commercial sector 

and listed on the BVQ, of enhancing the Capital Employed, Structural Capital, in the generation of profitability 

on assets and equity, but not only focuses on the relationship, but rather discovers that it is necessary to properly 

manage intangibles in establishing practices that allow strengthening the fulfillment of Sustainable 

Development Goals (SDGs) 8 and 9. 

Investment is the primary stage in the development of companies since managing resources towards 

organizational systems, infrastructure and efficient processes lead to increase the levels of innovation and 

competitiveness, which is as established by the goals of SDG 9, in the research the Structural Capital becomes 

a driver of profitability through investment. In the same sense, the Employed Capital becomes the factor that 

promulgates satisfactory results of profitability, through the generation of own resources, as promoted by SDG 

8. The intangible metrics analyzed in this study provide a valuable tool for companies to integrate sustainable 

practices into their strategies. This includes further alignment with the SDGs by fostering innovation, equity 

and inclusive economic development. 

Limitations and future research 

Despite its contributions, this study has limitations that should be addressed in future research. The specific 

nature of the business sector may limit the generalizability of the results to other sectors. In addition, it would 

be valuable to study how interactions between the components of intellectual capital influence other aspects of 

sustainability, such as corporate social responsibility and environmental impact. 
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