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Abstract:  The COVID-19 pandemic has significantly impacted the global 
economy, including Indonesia, adversely affecting financial performance, 
particularly profitability, in sectors such as infrastructure, which are highly 
sensitive to macroeconomic conditions. This study aims to examine the 
profitability of Indonesian infrastructure companies during the COVID-19 crisis 
period. Using annual GDP growth (GDPG) as a proxy for macroeconomic 
conditions and return on assets (ROA) as a measure of profitability, the study 
incorporates control variables in an empirical model. A sample of 41 companies 
was selected through purposive sampling, and Quantile Regression was 
employed to test stability across various quantile distributions of the 
endogenous variable. The findings reveal that infrastructure companies 
experienced a decline in profitability during the crisis years of 2020 and 2021 
compared to the pre-crisis period, with profitability improving in 2022 as GDP 
growth rebounded. Robustness checks confirm consistent results across 
quantiles 0.1 to 0.7, indicating stability in low (τ = 0.1–0.3) and medium (τ = 
0.4–0.6) profitability levels. However, the relationship was unstable at higher 
quantiles (τ = 0.7–0.9), with significant effects observed only at τ = 0.7. These 
empirical findings suggest managerial implications for corporate executives 
and financial decision-makers within Indonesian infrastructure companies, 
emphasizing the need for operational strategy adaptations, including cash flow 
efficiency, revenue diversification, and risk mitigation, to navigate 
macroeconomic dynamics and capitalize on economic recovery opportunities. 
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Companies; Quantile Regression 
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Introduction 
 
The COVID-19 pandemic has triggered an unprecedented global 
economic shock, with widespread repercussions across various sectors 
and regions (Naseer et al., 2023). Declines in economic activity, driven 
by social restrictions, supply chain disruptions, and reduced aggregate 
demand, have resulted in a substantial contraction in GDP, marking it 
as one of the most severe economic crises in recent decades (Goel et 
al., 2021). Compared to the 2008 global financial crisis or the 1997-1998 
Asian financial crisis, this pandemic is unique in nature, as it  
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simultaneously combines a health crisis with economic disruptions on both demand and 
supply sides (Miklian & Hoelscher, 2022). The cascading effects of GDP contraction have 
not only undermined macroeconomic performance but also exerted significant pressure 
on critical sectors such as infrastructure, which serves as a cornerstone for post-pandemic 
economic recovery (Samba & Abraham, 2022). 
 
The economic impact of the COVID-19 pandemic, while distinct in nature, is comparable 
to the 2008 global financial crisis and the 1997-1998 Asian financial crisis, both of which 
highlighted the systemic effects of macroeconomic shocks on strategic sectors (Arner et 
al., 2022). The 1997-1998 crisis was characterized by the collapse of currency values and 
financial systems across several Asian countries, while the 2008 crisis stemmed from the 
failure of global financial institutions due to exposure to risky assets (Corsetti et al., 1999; 
Yeoh, 2010). In contrast, the COVID-19 pandemic introduced a unique challenge by 
simultaneously disrupting demand and supply, severely affecting global supply chains, 
and abruptly halting economic activity (Strange, 2020). Within this context, the 
infrastructure sector assumes a pivotal role as a primary driver of economic development 
and connectivity. Robust infrastructure not only facilitates business and trade activities 
but also serves as the cornerstone of economic recovery strategies in Indonesia by 
creating employment opportunities, enhancing productivity, and accelerating post-crisis 
economic growth (Ssenyonga, 2021). 
 
Assessing the impact of macroeconomic shocks—specifically the decline in GDP during 
the COVID-19 pandemic—on the profitability of infrastructure companies is crucial, as this 
sector serves as a foundational pillar for long-term economic sustainability (Soto et al., 
2021). A downturn in GDP indicates a contraction in overall economic activity, which can 
directly affect the revenues of infrastructure firms through decreased demand for new 
projects, postponements of both public and private investments, and heightened 
operational costs due to supply chain disruptions (Bennett, 2018; Zhu et al., 2020). Before 
the pandemic, Indonesia's GDP growth was steady at 5.02% in 2019, but it sharply 
declined to -2.07% in 2020, reflecting the severe consequences of social restrictions and 
global economic upheaval (Tinungki, Robiyanto, et al., 2022). A gradual recovery became 
evident in 2021 with GDP growth reaching 3.69%, increasing further to 5.31% in 2022 
(Hartono, Robiyanto, et al., 2024), although the infrastructure sector continued to grapple 
with project delays and persistent financial pressures. An in-depth examination of these 
impacts is urgently needed to formulate robust risk mitigation strategies, ensure the 
sustainability of the infrastructure sector, and reinforce the foundations of the national 
economic recovery. 
 
Numerous studies have explored the financial performance of companies affected by the 
COVID-19 pandemic. Purwanto et al. (2020) reported significant challenges in Indonesia, 
including declining sales, reduced production capacity, disruptions in distribution 
channels, and operational constraints such as reduced workforce hours, lower employee 
wages, and shift adjustments due to workforce restrictions. Devi et al. (2020) identified 
that, across publicly listed companies, there was an increase in debt levels and short-term 
activity ratios, while liquidity and profitability experienced a decline. Although no 
significant differences were observed in liquidity and leverage ratios, notable disparities 
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were found in profitability and short-term activity ratios between the periods before and 
during the pandemic. The consumer goods sector demonstrated improvements in 
liquidity, profitability, and short-term activity ratios, albeit with a reduction in leverage. 
In contrast, sectors such as property, agriculture, construction, finance, trade, services, 
and investment exhibited declines in both liquidity and profitability metrics. 
 
Similarly, Anafia & Ulpah (2021) identified that COVID-19 had a detrimental impact on the 
performance of companies in Indonesia within the automotive trade, transportation and 
logistics, and construction sectors, although it positively affected the healthcare sector. 
Additionally, Sutrisno et al. (2020) reported that Islamic banking in Indonesia experienced 
a negative impact on profitability due to the pandemic, particularly reflected in declines 
in return on equity (ROE), net operating margin (NOM), and the financing-to-deposit ratio. 
Furthermore, Simanjuntak (2023) conducted a comprehensive study examining the 
effects of the COVID-19 crisis on profitability using causality tests. The analysis focused on 
return on assets (ROA) and return on equity (ROE), demonstrating that these profitability 
measures were influenced by the crisis through GDP growth metrics and dummy 
variables, specifically targeting real estate and property companies in Indonesia. 
 
Although numerous studies have examined the impact of the COVID-19 pandemic on 
global and national economies, empirical research specifically focusing on Indonesia's 
infrastructure sector remains scarce. Previous studies suggest that the pandemic's effects 
on corporate profitability are heterogeneous, varying across sectors and company 
characteristics. To address this gap, the present study focuses on the infrastructure 
sector, which is pivotal for Indonesia's economic development. Unlike prior research that 
predominantly employs aggregate analysis, this study adopts a Quantile Regression 
approach to capture the heterogeneous impact of the COVID-19 crisis on infrastructure 
companies with varying levels of profitability. This method facilitates a deeper analysis, 
not only assessing average effects but also understanding how the crisis influences firms 
with low, medium, and high profitability levels (Linggadjaya et al., 2024; Thakur & 
Kannadhasan, 2018). Consequently, the study aims to provide a comprehensive 
perspective on the stability of infrastructure sector profitability across quantiles amidst 
macroeconomic shocks. 
 
This study aims to examine the causal relationship between GDP growth, as a 
representation of the COVID-19 crisis's impact, on the profitability of infrastructure 
companies in Indonesia. GDP growth, as a fundamental indicator of macroeconomic 
dynamics, reflects changes in economic activity that significantly influence corporate 
financial performance, particularly in the infrastructure sector, which plays a strategic role 
in supporting national development (Hartono, Tinungki, et al., 2024; Tinungki, Hartono, 
et al., 2022). Additionally, the study employs Quantile Regression to assess the stability of 
this relationship across different levels of corporate profitability. This approach enables 
the identification of variations in firms' sensitivity to GDP contraction, revealing whether 
companies with lower profitability are more vulnerable compared to those with medium 
or high profitability. 
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The study contributes to the literature in several crucial ways. First, it enriches existing 
research on the effects of macroeconomic shocks on the profitability of Indonesia's 
infrastructure sector, a critical area that has been relatively underexplored. Second, by 
employing the Quantile Regression approach, this research captures the heterogeneous 
impact of GDP growth on firm profitability, providing deeper insights than traditional 
modelling methods. These findings offer a more comprehensive understanding of how 
infrastructure firms with varying profitability levels respond to economic crises, 
particularly within the context of the COVID-19 pandemic. 

 
The COVID-19 Crisis from the Perspective of Gross Domestic Product 
 
The COVID-19 crisis can be defined as an economic shock triggered by the global 
pandemic, significantly impacting national economic growth in Indonesia (Tinungki, 
Hartono, et al., 2022). In macroeconomic terms, this crisis is reflected through a sharp 
decline in Gross Domestic Product (GDP), a primary indicator of economic activity levels 
(Welfens, 2020). GDP growth measures the rate of economic change from one period to 
another, encompassing contributions from household consumption, investment, 
government expenditure, and international trade (Watanabe et al., 2018). In 2020, 
Indonesia recorded a GDP contraction of -2.07%, a drastic decline compared to the 
positive growth rate of 5.02% in 2019. This downturn underscores the direct impact of 
the pandemic on various economic sectors, including weakened domestic consumption, 
disrupted investment flows, and diminished export and import performance (Hartono & 
Raya, 2022).   
 
GDP growth serves as a quantitative framework to evaluate the impact of the COVID-19 
crisis on overall economic stability (Liu et al., 2020). In Indonesia, the contraction of GDP 
during the pandemic reflects a substantial decline in domestic consumption, driven by the 
implementation of large-scale social restrictions (PSBB) and heightened economic 
uncertainty (Olivia et al., 2020). Furthermore, the reduction in investment activity 
indicates diminished market confidence, with numerous businesses delaying or cancelling 
expansion plans due to increased risks. Additionally, disruptions in global supply chains 
exacerbated the performance of exports and imports, further pressuring GDP. Thus, GDP 
growth functions as a comprehensive aggregate indicator, capturing the cumulative 
impact of various economic stresses experienced during the COVID-19 pandemic 
(Halimatussadiah et al., 2020). 
 
In recent economic literature, GDP growth is frequently employed to assess the impact of 
economic crises on a national scale (Dijkstra et al., 2014). During the COVID-19 pandemic, 
fluctuations in GDP growth reflect the intricate dynamics of a recession, including uneven 
patterns of economic decline and recovery across various sectors (Jomo & Chowdhury, 
2020). This indicator is also critical for understanding both the short-term and long-term 
consequences of crises, particularly in identifying a nation’s resilience to external shocks 
(Alessi et al., 2020). By utilizing GDP growth as a measurement variable, analyses can 
provide more precise evaluations of the pandemic's effects on the overall economy, 
enabling a more comprehensive understanding of its impact (Simanjuntak, 2023). 
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Profitability: Measurement Through Return on Assets 
 
Profitability refers to a company’s ability to generate profits from its operational activities 
over a specific period, reflecting the efficiency and effectiveness of resource management 
(Kamasak, 2017). In corporate finance, profitability is considered a key indicator for 
evaluating a firm's financial performance and competitiveness in the market (Jordão & de 
Almeida, 2017). Generally, profitability is assessed using various financial ratios, such as 
Return on Assets (ROA), Return on Equity (ROE), and Net Profit Margin (NPM), each 
offering a distinct perspective on financial performance. ROA, in particular, measures the 
extent to which a firm can generate net income relative to its total assets, serving as a 
critical metric for analysing asset utilization efficiency (Zutter & Smart, 2019). 
 
In the context of profitability measurement, Return on Assets (ROA) is one of the most 
commonly employed indicators, offering insights into a company's efficiency in utilizing 
its assets to generate profits. ROA is calculated by dividing net income by total assets, with 
the result typically expressed as a percentage. This ratio is widely applicable across various 
types of companies, as it reflects management’s ability to optimize the use of physical and 
financial resources to create economic value (Kamasak, 2017). A higher ROA indicates 
greater efficiency in generating profits from the assets available, whereas a lower ROA 
suggests that the company’s assets are underutilized or inefficiently managed (Alarussi & 
Alhaderi, 2018). 
 
In Indonesia, Return on Assets (ROA) is widely utilized by financial analysts, investors, and 
regulators to assess the performance of companies listed on the Indonesia Stock Exchange 
(IDX) (Sari & Endri, 2019). This indicator provides critical insights into a company's 
operational sustainability, particularly when addressing external challenges such as 
economic fluctuations or regulatory changes (Whetman, 2017). Empirical studies 
frequently employ ROA as a proxy for profitability, as it encompasses net income while 
also accounting for the scale of a company’s assets, offering a more comprehensive 
evaluation of financial performance (Jordão & de Almeida, 2017). Furthermore, ROA 
serves as a versatile analytical tool, enabling comparisons across companies with varying 
asset sizes, making it one of the most extensively used metrics in financial literature 
(Lassala et al., 2017). 

 
Hypothesis Development 
 
The COVID-19 crisis has caused significant disruptions to the global economy, reflected 
most notably in the decline of Gross Domestic Product (GDP) growth (Usman et al., 2024). 
Within economic literature, GDP is often used as a comprehensive indicator to represent 
a nation's economic activity, encompassing consumption, investment, government 
expenditure, and international trade (Dijkstra et al., 2014). A decline in GDP during the 
COVID-19 crisis indicates contractions in these components, subsequently diminishing 
companies' ability to sustain revenues and operational efficiency (Song & Zhou, 2020). 
Corporate profitability, frequently measured by ratios such as Return on Assets (ROA), 
serves as a primary metric for evaluating financial performance (Zutter & Smart, 2019). 
As GDP decreases, aggregate demand weakens, corporate revenues are pressured, and 
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the challenge of covering fixed costs intensifies, leading to a decline in profitability 
(Tomkiewicz, 2017). 
 
In the infrastructure sector, the adverse effects of GDP contraction on corporate 
profitability are often more pronounced due to the sector's inherent characteristics, 
which involve substantial investments and long project payback periods. A decrease in 
GDP tends to reduce both public and private investments, which are primary funding 
sources for infrastructure projects (Tan & Zhao, 2019). Furthermore, reduced economic 
activity can slow project progress, elevate the risk of delays, and escalate project costs 
due to inefficiencies (Agyekum-Mensah & Knight, 2017). For instance, during periods of 
economic downturn, such as the COVID-19 crisis, reduced demand for transportation or 
energy facilities leads to a corresponding decline in revenue generated from 
infrastructure assets (Zakeri et al., 2022). This scenario exacerbates profitability margins, 
particularly for companies with high fixed-cost structures (Simanjuntak, 2023).   
 
Moreover, a decline in GDP is often accompanied by heightened economic uncertainty, 
which can significantly impair the ability of infrastructure companies to secure new 
financing at competitive rates (Hoang et al., 2021). As macroeconomic conditions 
deteriorate, corporate cash flow pressures intensify, while investors and lenders adopt a 
more selective approach to funding projects with elevated risk levels (Alter & Elekdag, 
2020). Consequently, the contraction in GDP during the COVID-19 crisis directly 
contributes to reduced profitability for infrastructure companies, driven by declining 
revenues and rising operational and financing costs (Didier et al., 2021). This observation 
aligns with arguments suggesting that GDP contraction exerts a broadly negative impact 
on corporate financial performance, particularly in sectors heavily reliant on 
macroeconomic stability.   
 
Several prior studies have demonstrated the influence of GDP on profitability across 
various sectors. Ali et al. (2018) found a positive relationship between GDP and 
profitability, as measured by Return on Assets (ROA), in Sharia banking in Brunei 
Darussalam. Similarly, Yüksel et al. (2018) revealed a positive impact of GDP on banking 
profitability in post-Soviet countries. Fidanoski et al. (2018) provided further evidence of 
GDP’s positive influence on the profitability of Croatian banks. Supporting these findings, 
Berhe & Kaur (2017) established that GDP positively affects the profitability of insurance 
companies in Ethiopia. Focusing on the context of the COVID-19 crisis, Simanjuntak (2023) 
demonstrated a positive relationship between GDP growth, used as a proxy for crisis 
variables, and the profitability of real estate and property companies in Indonesia. 
Building upon this rational foundation and empirical evidence, the hypotheses for this 
study are formulated as follows: 
 
H0: Annual GDP growth negatively affects profitability, or Annual GDP growth has no 
effect on profitability. 
 
Ha: Annual GDP growth positively affects profitability. 
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Research Method 

 
This study adopts a quantitative approach to test the formulated hypotheses. The 
hypothesis testing is conducted by examining the causal relationship between the COVID-
19 crisis, measured through annual GDP growth, and profitability. The research period 
spans from 2018 to 2022, with the crisis period defined as 2020 and 2021, the pre-crisis 
period covering 2018 and 2019 (Hartono, Robiyanto, et al., 2024; Usman et al., 2024), and 
the post-crisis period identified as 2022 to assess the consistency of results across varying 
levels of annual GDP growth. The research population includes all infrastructure 
companies listed on the Indonesia Stock Exchange (IDX). The sample is selected using 
purposive sampling (Sekaran & Bougie, 2016) based on the following criteria: (1) the 
company must be listed under the infrastructure sector on the IDX; (2) it must have 
complete annual financial reports for the specified research period; (3) it must report the 
primary research variables; and (4) it must not have undergone delisting or an initial public 
offering (IPO) on the IDX during the research period. Out of the total population of 50 
infrastructure companies listed on the IDX as of 2022, 41 companies met these criteria 
and were selected as the sample. Consequently, with 41 sampled companies over the 
2018–2022 research period, the study comprises 205 panel data observations (Biørn, 
2017). 
 
Table 1 Variable and Measurement 

Variable Measurement Formulation Source 

Profitability Return on 
Assets (ROA) 

𝑅𝑂𝐴 =
𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑓𝑜𝑟 𝐶𝑜𝑚𝑚𝑜𝑛 𝑆𝑡𝑜𝑐𝑘

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡
 (Azhar & Ahmed, 2019; Saif-

Alyousfi, 2022; Srbinoska, 
2018; Tinungki et al., 2024; 
Warae et al., 2024). 

Economic 
Growth 

Annual Gross 
Domestic 
Product 
Growth 
(GDPG) 

𝐺𝐷𝑃𝐺 =
𝐺𝐷𝑃𝑡 − 𝐺𝐷𝑃𝑡−1

𝐺𝐷𝑃𝑡−1
 (Hartono, Robiyanto, et al., 

2024; Hartono, Tinungki, et 
al., 2023; Santosa et al., 2023; 
Simanjuntak, 2023; Tinungki 
et al., 2025; Usman et al., 
2024). 

Liquidity Current Ratio 
(CR) 

𝐶𝑅 =
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦
 (Hartono et al., 2020; Hartono 

& Matusin, 2020; Hartono & 
Robiyanto, 2023; Srbinoska, 
2018; Warae et al., 2024). 

Leverage Debt to Equity 
Ratio (DER) 

𝐷𝐸𝑅 =
𝑇𝑜𝑡𝑎𝑙 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦

𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦
 (Hartono, Robiyanto, et al., 

2024; Hartono, Wijaya, et al., 
2023; Hartono & Matusin, 
2020; Tinungki et al., 2025; 
Warae et al., 2024). 

Company 
Size 

Total Asset 
(TA) 

𝑇𝐴 = 𝑙𝑜𝑔(𝑡𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠) (Azhar & Ahmed, 2019; 
Hartono, Robiyanto, et al., 
2024; Hartono, Tinungki, et 
al., 2023; Muchtar et al., 
2020; Saif-Alyousfi, 2022; 
Tinungki et al., 2025). 

 
The primary variables in this study are the COVID-19 crisis as the exogenous variable and 
profitability as the endogenous variable. The first robustness check incorporates control 
variables to test the consistency of the main variables within the complexity of the 
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empirical model. The selection of control variables is grounded in their hypothesized 
impact on the endogenous variable (Lu & White, 2014; Tinungki, Hartono, et al., 2022). 
The control variables included in the empirical model are liquidity, leverage, and firm size, 
as supported by empirical findings from studies conducted by Alarussi & Alhaderi (2018), 
Alarussi & Gao (2021), Alexander & Minnema (2018), Atmaja & Usman (2023), 
Ebimobowei et al. (2021), Hartono et al. (2020), Kanakriyah (2020), Wulandari, 2021, as 
well as by Yuliastuti & Merawati (2022).The measurements of the primary and control 
variables are detailed in Table 1. 
 
This study employs Quantile Regression estimation as the primary analytical tool to 
evaluate the impact of the COVID-19 crisis, measured through GDP growth (GDPG), on 
the profitability (ROA) of infrastructure companies in Indonesia. Quantile Regression is 
selected due to its capability to analyze the heterogeneous effects of exogenous variables 
across different levels of the endogenous variable's distribution, offering a more 
comprehensive analysis compared to classical regression models (Wüthrich, 2020). The 
empirical econometric model is formulated as follows: 
 
𝑄𝑅𝑂𝐴𝑖,𝑡,(𝜏) = 𝛽0 + 𝛽1(𝜏)𝐺𝐷𝑃𝐺𝑖,𝑡 + 𝛽2(𝜏)𝐶𝑅𝑖,𝑡 + 𝛽3(𝜏)𝐷𝐸𝑅𝑖,𝑡 + 𝛽4(𝜏)𝑇𝐴𝑖,𝑡 + 𝜀(𝜏) 

 
Where, 𝑄𝑅𝑂𝐴𝑖,𝑡,(𝜏): Quantile 𝜏 of the conditional distribution of ROA for company 𝑖 in year 

𝑡; 𝛽0: Constant term at quantile-𝜏; 𝐺𝐷𝑃𝐺𝑖,𝑡: GDP growth for all companies 𝑖 in year 𝑡; 

𝐶𝑅𝑖,𝑡: Current ratio for company 𝑖 in year 𝑡; 𝐷𝐸𝑅𝑖,𝑡: Debt-to-equity ratio for company 𝑖 in 

year 𝑡; 𝑇𝐴𝑖,𝑡: Total assets for company 𝑖 in year 𝑡; 𝛽𝑛(𝜏): Vector of coefficients for predictor 

variables in the regression model at quantile 𝜏; 𝜀(𝜏): Error term specific to quantile 𝜏; 𝜏 =

0.1, 0.2, 0.3, … , 0.8, 0.9; 𝑛 = 1, 2, 3, 4. 
 

In this quantile regression estimation, model specification tests are conducted. First, the 
Slope Equality Test is employed to evaluate the heterogeneity of the effects of 
independent variables across the distribution of the dependent variable. Second, the 
Symmetric Quantiles Test is utilized to determine whether the effects of the independent 
variables are symmetric around the median of the dependent variable's distribution 
(Waldmann, 2018). Parameter significance is assessed using the Quasi-Likelihood Ratio 
Test to examine the model's coefficient of determination and the Adjusted Pseudo R-
squared for the simultaneous test of the model. Furthermore, partial tests are performed 
to evaluate the significance of predictor variables on the criterion, particularly in testing 
the research hypotheses (Huang et al., 2017). Data processing for this study was 
conducted using EViews version 10 software. 
 
Subsequently, the second robustness check is performed using Quantile Process 
Estimates across various quantile levels to evaluate the relationship pattern between 
independent and dependent variables throughout the data distribution, rather than 
focusing solely on specific points such as the median or mean (Papacharalampous et al., 
2019). This approach facilitates the examination of consistency and stability in the 
estimated parameters, 𝛽𝑛(𝜏) , across different levels of the dependent variable's 

distribution (Benoit & Poel, 2017). As a robustness check, this method helps identify 
whether the relationship between exogenous and endogenous variables varies 
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significantly across quantiles or remains consistent (Kaplan & Sun, 2017; Lu & White, 
2014). Significant changes in parameters at certain quantiles may indicate heterogeneity 
in effects or differing sensitivities among groups of the endogenous variable (Fitzenberger 
et al., 2022). By plotting parameter estimates against quantiles and comparing them with 
confidence intervals, quantile process estimates can reveal the stability of the model and 
determine whether the primary exogenous variable's influence is robust or susceptible to 
variations in the data distribution. 
 
 

Result and Discussion 

 
The descriptive statistical analysis for each variable is presented in Table 2. The average 
value of return on assets (ROA), as the criterion variable, indicates a negative mean, 
reflecting that the observed firms on average incurred net losses from asset utilization. 
The minimum value for GDP growth (GDPG), which is also negative, illustrates the 
contraction of GDP during the COVID-19 crisis, particularly in 2020 in Indonesia. Similarly, 
the negative minimum value of the debt-to-equity ratio (DER) highlights that certain firms 
experienced extreme levels of debt surpassing their equity during specific periods. 
Additionally, ROA, current ratio (CR), and DER exhibit overdispersion, whereas GDPG and 
total assets (TA) are equidispersed (Hartono et al., 2021). These findings underscore the 
high degree of heterogeneity in the data. Furthermore, the Jarque-Bera normality test 
reveals statistical significance at the 1% and 5% levels across all variables, confirming non-
normal data distribution. Consequently, the application of quantile regression is deemed 
appropriate, as this method effectively accommodates datasets characterized by high 
heterogeneity (Huang et al., 2017). 
 
Table 2 Descriptive Statistics 

Statistics ROA GDPG CR DER TA 

Obs. 205 205 205 205 205 
Mean -0.003 0.034 5.541 1.534 29.359 
St. Dev. 0.226 0.028 33.128 3.844 2.047 
Max. 0.161 0.053 410.115 35.466 33.256 
Min. -3.095 -0.021 0.062 -34.930 23.431 
Jarque-Bera 247951.4*** 62.576*** 110517.5*** 38404.16*** 8.544** 

Note: The Jarque-Bera Test results are denoted by (***) indicating significance at the 1% 
level, (**) at the 5% level, and (*) at the 10% level. 
 
Furthermore, the Slope Equality Test, employed as a model specification test, is presented 
in Table 3. The median estimation of the Slope Equality Test indicates statistical 
significance at the 5% level, suggesting that the regression slope coefficients differ across 
at least one quantile, thereby reflecting appropriate heterogeneity. Partial results 
demonstrate that most parameter coefficients exhibit non-uniform slopes, with 
deviations in equality observed only for GDPG at quantiles 0.2–0.3. This finding 
underscores the presence of heterogeneity or differences in the influence of independent 
variables (slope coefficients) on the dependent variable across the entire quantile 
distribution. Consequently, this validates quantile regression as an appropriate analytical 
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approach for this study, as it effectively captures the heterogeneity in variable 
relationships across various levels of the dependent variable distribution. 
 
Table 3 Slope Equality Test 

Est(τ) Quant Level Slope Equality Test 𝝌𝟐stat. 𝝌𝟐 d.f. p-
value 

0.5 10 Wald Test 58.408 32 0.003 
τ 0.1-0.2 0.2-0.3 0.3-0.4 0.4-0.5 0.5-0.6 0.6-0.7 0.7-0.8 0.8-0.9 
GDPG -0.053 

(0.293) 
0.425** 
(0.187) 

0.002 
(0.092) 

-0.002 
(0.073) 

0.004 
(0.070) 

0.028 
(0.098) 

0.220 
(0.130) 

-0.069 
(0.158) 

CR 0.000 
(0.000) 

0.000 
(0.000) 

-0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

DER 0.001 
(0.001) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.001 
(0.000) 

TA 0.002 
(0.003) 

0.002 
(0.001) 

-0.002 
(0.001) 

0.001 
(0.001) 

-0.000 
(0.001) 

-0.000 
(0.001) 

0.000 
(0.002) 

0.001 
(0.002) 

Notes: The test values for each variable across all tested quantiles represent the restricted 
values, with their respective standard errors provided in parentheses. The significance 
levels for these tests are indicated as follows: (***) for 1% significance, (**) for 5% 
significance, and (*) for 10% significance. 

 
Table 4 Symmetric Quantiles Test 

Est(τ) Quant Level Test Sumary 𝝌𝟐stat. 𝝌𝟐 d.f. p-
value 

0.5 10 Wald Test 8.491 20 0.988 
τ 0.1-0.9 0.2-0.8 0.3-0.7 0.4-0.6 
C -0.069 

(0.130) 
-0.039 
(0.090) 

0.021 
(0.065) 

-0.023 
(0.042) 

GDPG 0.190 
(0.379) 

0.174 
(0.296) 

-0.032 
(0.170) 

-0.005 
(0.104) 

CR -0.000 
(0.000) 

-0.000 
(0.000) 

-0.000 
(0.000) 

0.000 
(0.000) 

DER -0.000 
(0.001) 

-0.000 
(0.001) 

-0.000 
(0.001) 

-0.000 
(0.001) 

TA 0.002 
(0.004) 

0.001 
(0.003) 

-0.000 
(0.002) 

0.001 
(0.001) 

Note: The test values for each variable across the quantiles display the restricted values, 
with the corresponding standard errors shown in parentheses. The significance levels of 
the tests are denoted as (***) for 1% significance, (**) for 5% significance, and (*) for 10% 
significance. 
 
Furthermore, the results of the Symmetric Quantiles Test, presented in Table 4, serve as 
a model specification check. The simultaneous test indicates non-significance at the 5% 
level, suggesting that the influence of independent variables on the dependent variable is 
symmetric around the median. Partial results from the Symmetric Quantiles Test reveal 
that the causal relationship between exogenous variables—measured as GDPG, CR, DER, 
or TA—and the endogenous variable ROA lacks pronounced asymmetry around the 
median of the dependent variable’s distribution. This implies that the effects of 
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independent variables on the profitability of infrastructure firms remain consistent and 
uniform around the middle quantiles (median), irrespective of whether the focus is on 
lower or higher quantiles. These findings underscore the robustness of the model in 
capturing relationships across the full data distribution, particularly at median quantiles, 
while still addressing heterogeneity at the extreme quantiles. Consequently, this 
highlights the stability of the model around the median, reinforcing the validity of quantile 
regression for further analysis. 
 
The parameter significance test for the quantile regression estimation is presented in 
Table 5. The first goodness-of-fit measure reveals an adjusted pseudo-R-squared value of 
1.8%, indicating the proportion of variability in the dependent variable explained by the 
exogenous variables. However, the Quasi-Likelihood Ratio (Quasi-LR) test, which is 
significant at the 1% level, confirms the simultaneous significance of the regression model, 
suggesting that at least one exogenous variable exhibits a significant causal relationship 
with the dependent variable. While the relatively low adjusted pseudo R-squared may 
imply limited explanatory power, it does not necessarily reflect poor model fit, particularly 
in quantile regression, where the focus lies in capturing the heterogeneity of effects 
across quantiles rather than an overall average fit. Furthermore, partial significance tests 
reveal that GDPG and TA positively influence ROA at the 1% significance level, while DER 
exerts a negative effect at the same significance threshold. Conversely, CR does not 
demonstrate any significant impact on ROA. 
 
Table 5 Quantile Regression Model Estimation 

τ C GDPG CR DER TA Adj. 
Pseudo R2 

Quasi-LR 
Stat. 

Median 
Estimation 

-0.143*** 
(0.046) 

0.249*** 

0.115 
0.000 

(0.000) 
-0.004*** 
(0.001) 

0.005*** 

(0.002) 
0.018 20.524*** 

0.1 -0.296*** 

(0.106) 
0.620** 

(0.347) 
0.000 

(0.000) 
-0.003*** 
(0.001) 

0.008** 

(0.004) 
0.2 -0.206*** 

(0.063) 
0.674** 
(0.270) 

0.000 
(0.000) 

-0.003*** 
(0.001) 

0.006*** 

(0.002) 
0.3 -0.123*** 

(0.049) 
0.248** 
(0.147) 

-0.000 
(0.000) 

-0.003*** 
(0.001) 

0.004*** 

(0.002) 
0.4 -0.166*** 

(0.048) 
0.247** 
(0.123) 

0.000 
(0.000) 

-0.004*** 
(0.001) 

0.006*** 

(0.002) 
0.5 -0.143*** 

(0.046) 
0.249** 
(0.115) 

0.000 
(0.000) 

-0.004*** 
(0.001) 

0.005*** 

(0.002) 
0.6 -0.141*** 

(0.049) 
0.245** 
(0.116) 

0.000 
(0.000) 

-0.004*** 
(0.001) 

0.006*** 

(0.002) 
0.7 -0.141*** 

(0.064) 
0.218* 
(0.160) 

-0.000 
(0.000) 

-0.004*** 
(0.001) 

0.006*** 

(0.002) 
0.8 -0.118* 

(0.074) 
-0.002 
(0.202) 

-0.000** 
(0.000) 

-0.005*** 
(0.001) 

0.005*** 

(0.002) 
0.9 -0.057 

(0.068) 
0.067 

(0.171) 
-0.000** 
(0.000) 

-0.005*** 
(0.000) 

0.004** 

(0.002) 

Note: The test values for each variable represent the regression coefficients, with the 
values in parentheses indicating the respective standard errors. The significance of each 
test is denoted as follows: (***) for significance at the 1% level, (**) for significance at the 
5% level, and (*) for significance at the 10% level. 
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The quantile regression estimates for each quantile reveal that the causal relationship 
between GDP growth (GDPG) as the primary variable and return on assets (ROA) varies 
across the quantile distribution. At low profitability levels (τ = 0.1–0.3), GDPG 
demonstrates a strong and significant positive impact, highlighting higher sensitivity 
among firms with limited financial performance. For medium profitability levels (τ = 0.4–
0.6), the effect remains significant and relatively stable in a positive direction, indicating 
consistent support of GDPG for firms with moderate financial performance. However, at 
high profitability levels (τ = 0.7–0.9), the influence of GDP growth diminishes and becomes 
insignificant at several quantiles, except for quantile 0.7, where it remains significant. This 
could reflect greater resilience or reduced dependency on macroeconomic conditions for 
these firms. Overall, the findings underscore the heterogeneity of GDPG's effects on 
infrastructure firms, with more robust stability observed in the medium profitability group 
compared to others. 
 
Furthermore, the parameter estimates for each exogenous control variable in the model 
reveal that total assets (TA) consistently exert a significant positive influence on return on 
assets (ROA) across all quantiles, reflecting the stability of firm size’s contribution to 
profitability regardless of the profitability level. Conversely, the debt-to-equity ratio (DER) 
exhibits a consistently significant negative effect across all quantiles, underscoring the 
adverse impact of leverage on profitability for firms with low, medium, or high 
profitability. Meanwhile, the current ratio (CR) is significantly positive only at higher 
quantiles, indicating that liquidity becomes a critical factor influencing profitability 
primarily for firms with higher profitability levels. Statistically, the stable effects of TA and 
DER across quantiles highlight their consistent roles as control variables, whereas the 
significance of CR at higher quantiles underscores the heterogeneity of its impact based 
on a firm's profitability level. 
 
The Quantile Process Estimates presented in Figure 1 illustrate distinct parameter 
distribution patterns across quantiles (τ = 0.1 to 0.9), indicating heterogeneity in the 
effects of independent variables on profitability (ROA). The parameter lines across 
quantiles reveal that most variables exhibit significant coefficients, as evidenced by their 
estimated lines falling outside the zero-confidence interval. GDPG demonstrates a 
relatively stable pattern across the majority of quantiles, with minimal fluctuations. In 
contrast, CR, DER, and TA display substantial variation, particularly at lower and higher 
quantiles, highlighting the differing sensitivities of these variables to ROA across the data 
distribution. The stability observed in parameters at certain quantiles supports the 
model's consistency, while variations at other quantiles provide evidence that the 
influence of exogenous variables on the dependent variable is not uniform throughout 
the distribution. 
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Figure 1 Quantile Process Estimates of Quantile Regression Model 

 
The study's findings reveal a positive impact of GDP growth on profitability in the primary 
estimation, thereby supporting the acceptance of the alternative hypothesis. These 
results align with previous studies conducted by Ali et al. (2018), Yüksel et al. (2018), 
Fidanoski et al. (2018), and Berhe & Kaur (2017), which also established the positive causal 
relationship between GDP growth on corporate profitability. Within the context of the 
COVID-19 pandemic, the empirical evidence corresponds with Simanjuntak's (2023) 
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research on real estate and property companies in Indonesia. Unlike conventional 
financial crises, the COVID-19 pandemic represented a unique exogenous shock 
originating from a public health emergency. Its impact extended beyond demand-side 
contraction to include simultaneous supply chain disruptions, workforce immobilization, 
and regulatory shutdowns, which collectively distorted normal economic mechanisms 
(Kim et al., 2023).  
 
The decline in GDP during the crisis reflects a contraction in aggregate economic activity, 
including reduced consumption, investment, and trade, adversely affecting cash flows and 
corporate profitability (Ahmad et al., 2022). During the COVID-19 pandemic, strict 
mobility restrictions, lockdown policies, and intermittent business shutdowns created 
unprecedented disruptions in operational continuity and capital flow, directly suppressing 
both GDP and corporate earnings potential (Zhang et al., 2021). For infrastructure firms, 
project delays, halted procurement, and disrupted supply chains were common, 
amplifying the effect of GDP contraction on ROA (Raj et al., 2022; Simanjuntak, 2023). 
Amid the sharp GDP contraction caused by the COVID-19 crisis, infrastructure firms 
experienced significant pressures, particularly on revenues derived from large-scale 
projects reliant on public and private investments (Dimitriou & Field, 2020). However, by 
2022, as GDP recovered alongside improvements in global and domestic economic 
conditions, the positive effects became evident in improved corporate profitability. GDP 
recovery facilitated heightened investment activity and infrastructure development, 
acting as a catalyst for profitability enhancement (Ibn-Mohammed et al., 2021; 
Simanjuntak, 2023). 
 
Subsequently, a robustness check was conducted for the estimates at each specified 
quantile. First, at the low profitability levels (quantiles 0.1–0.3), GDP growth exhibited a 
significant positive effect on ROA, indicating that firms with lower profitability are more 
sensitive to macroeconomic fluctuations. This heightened sensitivity stems from their 
heavy reliance on public and private capital expenditures during economic crises, which 
triggers sharper responses to GDP growth. At lower quantiles (0.1–0.3), the heightened 
sensitivity to GDP growth is amplified by the firms' dependency on government-backed 
infrastructure investments, many of which were deferred or reallocated during the 
COVID-19 response phase. The pandemic-induced fiscal reorientation from infrastructure 
to health and social spending disproportionately affected financially weaker firms 
(Agrawal & Bütikofer, 2022). Firms with limited financial capacity are more vulnerable to 
macroeconomic shifts as their revenues heavily depend on aggregate investment and 
consumption dynamics (Chang et al., 2019). 
 
Second, at the medium profitability levels (quantiles 0.4–0.6), the impact of GDP growth 
remained significant and relatively stable across the distribution. This stability suggests 
that firms with moderate financial performance possess greater capacity to navigate 
crisis-induced challenges through operational efficiency and adaptive business strategies 
(Rapaccini et al., 2020). These findings bolster the argument that firms with sound 
financial structures are better equipped to leverage economic recovery opportunities 
(Song & Zhou, 2020), particularly in 2022 when GDP gradually rebounded. The stability 
test at this level further demonstrates that the estimated coefficients of GDP growth 
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remain robust across the medium profitability distribution, reinforcing the consistency of 
its influence in supporting the profitability of infrastructure firms. On the other hand, at 
high profitability levels (quantiles 0.7–0.9), the effect of GDP growth on ROA weakens and 
remains significant only at quantile 0.7, and even then, only at the 10% level. This may 
reflect the ability of highly profitable firms to be more resilient to economic shocks caused 
by crises (Peric & Vitezic, 2016). Their lower dependency on macroeconomic conditions 
enables these companies to sustain profitability despite GDP contractions. 
 
Firms in the highest profitability quantiles (0.8–0.9) likely demonstrated greater resilience 
due to digital integration, diversified business models, or asset-light operations, enabling 
them to decouple profitability from the physical constraints and project delays that 
characterized the pandemic-induced downturn (Jha et al., 2022). However, the weaker 
relationship at higher quantiles also suggests that firms in this category may have 
diversified revenue streams or business models less reliant on infrastructure-related 
capital expenditures (Burger & Luke, 2017; Oliveira et al., 2018). Overall, the robustness 
check through quantile regression indicates that the effect of GDP growth on ROA remains 
robust, particularly among firms with low and medium profitability. Nevertheless, 
heterogeneity in the impact of GDP growth is evident across most quantiles, reflecting 
varying sensitivities among different groups of firms to macroeconomic variables. At 
quantiles 0.8 and 0.9, the effect of GDP growth is not significant, suggesting that the most 
profitable firms are less influenced by macroeconomic conditions compared to other 
groups. The pandemic highlighted the unequal impact of macroeconomic shocks on firms 
with varying structural resilience, emphasizing the need for tailored strategic responses 
to non-financial crises. 
 
 

Conclusion 
 
Based on a comprehensive analysis of the median estimation, the findings reveal that 
during the COVID-19 crisis in Indonesia, marked by a decline in GDP growth in 2020 and 
2021 compared to pre-crisis levels in 2019, infrastructure companies experienced a 
significant drop in profitability. Furthermore, in 2022, as GDP growth recovered and 
recorded positive momentum, the profitability of infrastructure firms improved, aligning 
with pre-crisis conditions in 2018 and 2019. The stability tests indicate that the impact of 
GDP growth on profitability remains consistent across quantiles 0.1 to 0.6. This suggests 
that macroeconomic conditions, proxied by GDP growth, are particularly sensitive to firms 
with low to medium profitability levels. However, for firms with high profitability, the 
stability of the effect diminishes. Robustness checks reveal that companies in the high-
profitability category are generally less sensitive to economic contractions, with the 
exception of quantile 0.7, where sensitivity is evident. 
 
Thus, the managerial implications of this study emphasize the critical need for 
infrastructure companies to adapt their operational strategies amidst fluctuating 
macroeconomic conditions. During periods of economic contraction, as indicated by 
declining GDP growth, firms with low to medium profitability should prioritize efficient 
cash flow management and diversify revenue streams to mitigate the risks of declining 
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profitability. Firms with moderate profitability levels can capitalize on the stable 
relationship between GDP growth and profitability by strengthening investments in 
projects with the potential for long-term returns. Meanwhile, although highly profitable 
companies exhibit lower sensitivity to economic contractions, they should focus on risk 
mitigation strategies for specific quantiles, such as 0.7, to leverage economic recovery 
opportunities while accounting for potential macroeconomic volatility. Corporate 
managers should actively integrate macroeconomic data as key indicators in strategic 
decision-making, particularly to harness post-crisis economic recovery momentum and 
accelerate profitability growth. 
 
This study acknowledges several limitations, which open avenues for future research. 
Firstly, its focus on the infrastructure sector restricts the generalizability of findings to 
other industries with distinct financial characteristics and sensitivities to macroeconomic 
dynamics, such as manufacturing, technology, or agribusiness. Secondly, while quantile 
regression, as a semi-parametric approach, effectively captures the heterogeneity of GDP 
growth effects across different profit distributions, it does not fully account for structural 
changes that may occur during crisis and recovery periods. Future research could address 
these gaps by employing cross-sectoral analyses to enhance generalizability and 
incorporating moderating variables such as government policies—tax incentives or 
subsidies for infrastructure firms, for instance—that might mitigate the adverse effects of 
GDP contraction on profitability. Additionally, advanced methodologies like time-varying 
quantile regression (Ye et al., 2017) could be applied to investigate firms’ shifting 
sensitivities to macroeconomic conditions over time, enabling a more comprehensive 
assessment of adaptive strategies across diverse industries. 
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