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ARTICLE INFO ABSTRACT

Keywords: The study investigated the factors that influence the return on assets (ROA) of manufacturing
firms in Bangladesh. The study relied on secondary data sourced from the audited annual reports

Return on assets of 15 leading manufacturing firms in Bangladesh, covering a period of ten years from 2013 to

Net Profit margin 2022. The sample firms were selected based on their listing on the Dhaka Stock Exchange (DSE)-

Leverage 30 and Chittagong Stock Exchange (CSE)-30 indices and their status as leading firms in the

Firms’ size manufacturing sector using the purposeful sampling method. The study employed the one-step

generalized method of moments (GMM) estimator to analyze the data, addressing the presence of
endogeneity and heteroskedasticity. The results of the study indicated that the natural logarithms
of net profit margin (NPM) and total sales (TS) have a significant positive relationship with ROA,
while the natural logarithm of total assets (TA) has a significant negative relationship with ROA.
However, the study did not find any significant relationship between the leverage ratio (D RATIO)
and ROA. The lagged value of the dependent variable (L) was also found to be insignificant. The
study's findings suggest that firms can enhance their ROA by improving their profitability and
increasing their sales while avoiding excessive growth in their asset base. Additionally, larger
firms may face diseconomies of scale that reduce their profitability. However, the lack of a
significant relationship between leverage and ROA is somewhat surprising, and further research
is needed to better understand the relationship between leverage and ROA in different contexts.
Overall, the study utilized a rigorous data collection approach to ensure the reliability and validity
of the data used for analysis, providing accurate results that can be relied upon for making
informed decisions.

L Introduction

A firm is an entity that refers to a business or organization that has attained stability, financial security, and a strong foothold in the market.
The term "manufacturing firm" is used to denote an enterprise that transforms raw materials, components, and parts into finished goods that
are suitable for consumer use. The primary objective of a firm is to maximize profits, and the remaining amount after deducting all relevant
expenses from earnings constitutes the profit. A firm's viability and longevity hinge on its ability to generate a substantial amount of profit.
According to Hakim et al. (2023), profitability is a crucial indicator of managerial success, shareholder satisfaction, investor attraction, and
business sustainability. There is a positive relationship between profitability and firm performance, as noted by Olugbode et al. (2008). The
profitability of a firm is influenced by several factors, including firm size and leverage. Evaluating firm size is primarily based on total assets,
number of employees, and sales. Abeyrathna & Priyadarshana (2019) have measured firm size using both total assets and sales. Total assets
include cash and cash equivalents, receivables, inventory, property, plant, and equipment, as well as intangible assets, while sales represent a
company's total revenue from goods and services sold. A larger total asset and sales indicate a larger firm. In contrast, the firm's leverage is the
ratio of its total debt to total assets, which measures the company's financial risk and its ability to meet its obligations with its own capital.
Companies with high leverage ratios tend to have high debt levels in their capital structure. This high level of debt can prevent a company from
distributing dividends to shareholders because it must use its profits to pay off its debt. Therefore, companies must balance taking on and
paying off debt.

Previous research has examined how firm size and leverage affect firm profitability, with varying results depending on the country and
industry. For instance, Babalola (2013) and Ozcan etal. (2017) found that firm size, measured in terms of total sales or total assets, has a positive
impact on profitability. Similarly, Rahman et al. (2020) and Afolabi et al. (2019) found that leverage influences profitability.
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However, Abeyrathna & Priyadarshana (2019) found that firm size has no significant impact on profitability. Bangladesh is an emerging
economy in South Asia with a GDP of $460.8 billion and is ranked as the 35th largest economy in the world (Bintara, 2020). As a developing
country, it is attracting local and foreign investors, with increasing foreign direct investment flows. Bangladesh has diverse industries that
contribute to its economic development and play a vital role in achieving sustainable development goals (SDGs). The manufacturing industry is
one of the industries that is playing a vital role in growing the economy. Manufacturing firms in Bangladesh have been essential to the country's
economic growth and development over the last two decades. Bangladesh has a highly diversified manufacturing sector, producing a wide range
of products. The sector has grown significantly, driven by increased demand for locally produced goods, a growing population, and
improvements in infrastructure. The sector currently accounts for just under a quarter of the country's GDP and employs millions of people.
The industry is dominated by small and medium-sized firms, with the majority of the workforce employed in the informal sector. In recent
years, the industry has seen increasing investment from both local and foreign companies, creating new opportunities for growth and job
creation. As Bangladesh continues to modernize and develop, the manufacturing sector is expected to remain a key contributor to economic
growth. Researchers have made several attempts to examine the impact of leverage and firm size on firm profitability. However, the results of
the previous examination differed across nations and industries. The study of the impact of leverage and firm size (TA and TS) on profitability
(ROA and NIM) in emerging countries, including Bangladesh, is limited. Therefore, we address the research gap by investigating an empirical
study of the impact in the context of manufacturing industries in Bangladesh.

The objective of this research paper is to investigate the relationship between the size and leverage of firms and their profitability. More
specifically, we aim to analyze the impact of four key variables, namely net profit margin (NPM), leverage (measured by the debt ratio), total
assets (TA), and total sales (TS), on return on assets (ROA), a significant performance indicator for firms. Our study seeks to provide a more in-
depth understanding of how these variables relate to firms' profitability and to explore the potential differences in their effects across different
industries and countries. The findings of this research will help managers and investors make more informed decisions regarding firm
performance and financial stability.

The study is divided into several sections. The literature review and the formulation of hypotheses are presented in the next section. Section
3 covers the variable selection and conceptual framework. Section 4 covers the data and methodology used in the study. Section 5 provides the
results of the analysis (descriptive and correlational, endogeneity and heteroscedasticity), the Generalized Method of Moments (GMM)
estimator, as well as a summary of the hypothesis testing. In Section 6, the findings are discussed. The conclusions are presented in Section 7.
Finally, Section 8 covers the policy implications.

2. Literature Review

The manufacturing sector plays a crucial role in the economic growth and development of countries worldwide, including Bangladesh.
Studies have shown that the return on assets (ROA) of manufacturing firms is a key indicator of their financial performance and overall success.
Several factors have been identified in the literature as determinants of ROA, including profitability, sales, leverage, and asset efficiency (Ullah
etal., 2019). Net profit margin (NPM) has been identified as a key determinant of ROA, as it reflects a firm's ability to generate profits from its
sales. Total sales (TS) have also been found to have a significant positive relationship with ROA, indicating that firms with higher sales tend to
generate higher returns. On the other hand, the total assets (TA) of a firm may have a negative impact on its ROA, as larger firms may face
diseconomies of scale that reduce their profitability. However, leverage, as measured by the debt ratio (D ratio), has been found to have mixed
results in the literature, with some studies showing a negative relationship with ROA and others finding no significant relationship (Ullah et al.,
2019). Overall, the literature suggests that ROA is influenced by several factors in the manufacturing sector of Bangladesh, including
profitability, sales, leverage, and asset efficiency. However, there is still a need for further research to better understand the determinants of
ROA in this context, particularly in light of the unique challenges faced by firms operating in the Bangladesh manufacturing sector. Several
research studies have been carried out to investigate the causal relationships between economic growth, financial development, international
trade, and expenditure. Notable among these studies are the works of Isik, et al. (2017), which explored these relationships and the study by
Isik (2011) on the competitive advantage of investing in information technology for modern economies. Furthermore, Isik, et al. (2019)
conducted research on the effectiveness of the economic policy uncertainty index and its potential impact on the performance of the tourism
industry and the overall economy of a country. In the following sections, we present our arguments regarding the association between firms’
size, net profit margin, leverage, and return on assets.

2.1. Net Profit Margin and Return on Assets

Net profit margin (NPM) and return on assets (ROA) are two widely used financial metrics for evaluating a company's financial performance.
NPM measures the profitability of a company by calculating the percentage of profit earned on each dollar of revenue, while ROA measures how
efficiently a company uses its assets to generate profit. The literature on NPM and ROA is extensive, with numerous studies focusing on the
relationship between these metrics and a company's financial performance. Putry (2013) conducted an investigation into the impact of three
variables—current ratio (CR), total assets turnover (TATO), and net profit margin (NPM)—on return on assets (ROA) for companies listed on
the Indonesia Stock Exchange (IDX) from 2009 to 2011. The study revealed that net profit margin (NPM) had a significant effect on return on
assets (ROA). Similarly, Pranata (2014) conducted research into the relationship between total asset turnover, non-performing loans, net profit
margin, and return on assets, either simultaneously or partially, and found that the variable of net profit margin had an effect on return on
assets, whether analyzed simultaneously or partially.

H1: There is a significant positive association between net profit margin (NPM) and return on assets (ROA).
2.2.Leverage and Return on Assets
Leverage and return on assets (ROA) are two important financial metrics that are commonly used to evaluate a company's financial

performance. Leverage, measured by the debt-to-assets ratio (D Ratio), reflects the amount of debt a company uses to finance its operations,
while ROA measures how efficiently a company uses its assets to generate profit. The literature on leverage and ROA is extensive, with numerous
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studies examining the relationship between these metrics and a company's financial performance. AlGhusin (2015) conducted a study to
examine the relationship between financial leverage, Company’s Growth, noncurrent/total assets ratio, firm’s Size as independent variables
and profitability in Proxy of Return on Assets ratio (ROA) as the dependent variable. The study found a significant positive effect of leverage on
profitability. Nugraha et al. (2020) also investigated the effect of leverage and liquidity on the financial performance of companies in the
property and real estate subsector in Indonesia and found that leverage, specifically the debt-to-assets ratio, had a partially influential effect on
company financial performance, i.e., return on assets and liquidity financial performance. Kartikasari & Merianti (2016) focused on investigating
the impact of leverage and firm size on the profitability of public manufacturing companies in Indonesia and found that the debt ratio had a
significant positive effect on profitability, i.e., return on assets. Furthermore, Ullah (2019) examined the impact of financial leverage on the
profitability of fertilizer companies in Pakistan and found that financial leverage had a significant negative impact on the profitability of fertilizer
companies in Pakistan.

H2: There is a significant positive association between leverage (D ratio) and return on assets (ROA).
2.3. Total Assets and Return on Assets

Total assets (TA) is an important financial metric that measures the total value of a company's assets, while return on assets (ROA) measures
how efficiently a company utilizes its assets to generate profits. The relationship between the logarithm of total assets (LnTA) and ROA has
been extensively researched in the financial literature. In a study conducted by Irman & Purwati (2020), the impact of the current ratio, debt-
to-equity ratio, and total asset turnover on return on assets was examined for automotive and component companies listed on the Indonesia
Stock Exchange for the period 2011-2017. The study found that total assets had a significant positive effect on return on assets. Diaz & Pandey,
(2019), investigated the factors affecting the return on assets of US technology and financial corporations and reported that total assets had a
positive relationship with return on assets. Kartikasari & Merianti (2016) also explored the effect of leverage and firm size on the profitability
of public manufacturing companies in Indonesia and found that total assets had a significant negative impact. Additionally, Babalola (2013)
conducted a study on the effect of firm size on firm’s profitability in Nigeria and found that firm size, in terms of total sales, had a positive impact
on the profitability in terms of return on assets of manufacturing companies in Nigeria.

H3: There is a significant positive association between the log of total assets (TA) and return on assets (ROA).
2.4.Total Sales and Return on Assets

Total sales (TS) is an important financial metric that measures the total revenue generated by a company, while return on assets (ROA)
measures how efficiently a company utilizes its assets to generate profits. The relationship between the logarithm of total sales (LnTS) and ROA
has been examined in the financial literature. Babalola (2013) conducted a study on the impact of firm size on the profitability of manufacturing
companies in Nigeria and concluded that firm size, measured in terms of total sales, has a positive effect on profitability, as measured by return
on assets. Similarly, Ozcan etal. (2017) investigated the relationship between firm size and profitability and found that total sales had a positive
impact on firm profitability. In another study, Sritharan (2015) examined the relationship between firm size and profitability in Sri Lankan
hotel and travel sector firms listed on the stock exchange and reported a positive association between firm size and profitability, as measured
by return on assets.

H4: There is a significant positive association between the log of total sales (TS) and return on assets (ROA).

3. Variable Selection and Conceptual Framework
3.1.Dependent Variable
3.1.1.Return on Assets

Return on assets (ROA) is a financial ratio that measures a company's profitability by calculating the amount of profit generated per dollar
of assets. It is calculated by dividing net income by total assets (Helfert, 2001). ROA is a commonly used measure of a company's financial
performance, as it reflects the efficiency with which a company is utilizing its assets to generate profits (Hill & Jones, 2014). Several studies
have used ROA as a dependent variable to examine the impact of various independent variables on a firm's profitability. For instance, Rahman
et al. (2020) investigated the relationship between leverage and ROA at Bangladeshi manufacturing firms. They found that leverage has a
significant negative impact on ROA. Similarly, Niresh & Thirunavukkarasu (2014) examined the impact of firm size and leverage on the financial
performance of Sri Lankan manufacturing firms, using ROA as the dependent variable. They found that firm size has a positive impact on ROA,
while leverage has a negative impact. Therefore, in this research paper, ROA is selected as the dependent variable to examine the impact of
independent variables, such as net profit margin (NPM), leverage (D Ratio), total assets (TA), and total sales (TS), on a firm's profitability. The
selection of ROA as a dependent variable is based on its importance in measuring a company's financial performance and its previous use in
similar research studies.

3.2. Independent Variables
3.2.1.Net Profit Margin, Leverage, Total Assets, Total Sales

Net profit margin (NPM) is the ratio of net profit to total revenue and measures a company's profitability on a per-dollar-of-revenue basis
(Petty et al., 2015). Leverage (D Ratio) measures the extent to which a company's operations are financed by debt and is calculated as the ratio
of total debt to total assets. Total assets (TA) are the sum of a company's current and non-current assets, representing the total value of assets
owned by a company. Total sales (TS) represent the total revenue generated by a company from its business operations. These independent
variables are commonly used in research studies to analyze their impact on a firm's financial performance. For instance, Nguyen & Nguyen
(2020) examined the impact of NPM, D Ratio, TA, and TS on the financial performance of Vietnamese listed firms. They found that NPM, TA, and
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TS have a positive impact on a firm's financial performance, while D Ratio has a negative impact. Similarly, Ongore & Kusa (2013) analyzed the
impact of NPM, D Ratio, and TA on the financial performance of Kenyan commercial banks. They found that NPM and TA have a positive impact,
while D Ratio has a negative impact.

Therefore, in this research paper, NPM, D Ratio, TA, and TS are selected as the independent variables to examine their impact on a firm's
profitability, as they are commonly used in similar research studies and have been found to have a significant impact on financial performance
in previous studies.

3.3. Conceptual Framework

The development of a conceptual framework is based on a thorough review of the existing literature, and the hypotheses formulated in the
literature review section are deemed to be consistent with the underlying principles of the conceptual framework.

Net Profit
IMargin (NPM)
-—

—
Leverage
(D Ratio)
-—

Return an
Assets (ROA)

—

Total Assets
(TA)

-—

Total Sales
(T3)

Figure 1: Conceptual Framework

4. Methodology
4.1 .Data

For this study, we relied on secondary data sourced from the audited annual reports of 15 manufacturing firms operating in Bangladesh.
These firms were selected based on their listing on the Dhaka Stock Exchange (DSE)-30 and Chittagong Stock Exchange (CSE)-30 indices and
their status as leading firms in the manufacturing sector. The selection of these companies was carried out using a purposive sampling method
to ensure representativeness and avoid selection bias. The firms were chosen due to their prominence in the manufacturing sector and the
availability of reliable data on their financial performance.

The data were collected for a period of ten years, covering the years from 2013 to 2022. The long-term data collection period allowed for
the identification of patterns and trends in the financial performance of the sample firms over time. To ensure the accuracy and completeness
of the data, we relied on audited financial reports as the primary source of data. This helped to minimize errors and discrepancies in the data
and ensure that the data was of high quality. Overall, the study utilized a rigorous data collection approach to ensure the reliability and validity
of the data used for analysis. This helped to ensure that the results obtained from the analysis were accurate and could be relied upon for
making informed decisions.

To achieve the objective of the study, we aim to examine the effects of key financial performance indicators, specifically net profit margin,
leverage, total assets, and total sales, on return on assets. Furthermore, this study seeks to determine the extent to which firm size and leverage
impact profitability in the context of the manufacturing industry in Bangladesh. By analyzing the relationship between these variables, we aim
to provide insight into the factors that contribute to firm profitability in this industry. Ultimately, the findings of this study will help inform
managers, investors, and policymakers in the manufacturing industry in Bangladesh about the key drivers of firm profitability, which can inform
strategic decision-making and promote the sustainable growth of businesses in the country.

4.2. Model Specification

The presence of endogeneity and heteroskedasticity in the data requires the use of an appropriate statistical model for analysis. In this
study, we employed the Generalized Method of Moments (GMM) estimator to address these issues. Specifically, we utilized the one-step GMM
estimator due to its computational efficiency and robustness to misspecification of the moment conditions (Arellano & Bover, 1995; Roodman,
2009). The model specification for our analysis is as follows:

ROAit= Bo+ B1InNPMit+ B2 InTSit + B3 InTAit + B4 Dit + &it

Where:
. ROAit represents the return on assets for firm i at time t.
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InNPMit represents the natural logarithm of the net profit margin for firm i at time t.
InTSit represents the natural logarithm of the total sales for firm i at time t.

InTAit represents the natural logarithm of the total assets for firm i at time t.

Dit represents the leverage ratio (debt to total assets) for firm i at time t.

o, B1, B2, B3, and P4 are the regression coefficients to be estimated.

&it is the error term for firm i at time t.

5. Analysis and Findings
5.1.Descriptive and Correlation Analysis

Table 1: Descriptive and Correlation Analysis

Mean Std. Deviation ROA NPM Log of TA Log of TS
ROA .0785 .0829 1
NPM 1258 1202 .359%*
D RATIO 5266 .3540 104 -460**
Log of TA 10.6519 2.6195 .044 0.135 -256**
Log of TS 10.0604 2.6659 221%* .035 -133 930

**Correlation is significant at the 0.01 level (2-tailed). (ROA = Return on Assets; NPM = Net Profit Margin; D RATIO = Debt Ratio/ Leverage; Log
of TA = Logarithm of Total Assets; Log of TS = Logarithm of Total Sales)

The above Table 1 presents the descriptive statistics and correlation coefficients for the variables ROA, NPM, D RATIO, Log of TA, and Log
of TS. ROA refers to Return on Assets, which has a mean of 0.0785 and a standard deviation of 0.0829. NPM represents net profit margin, with
amean of 0.1258 and a standard deviation of 0.1202. D RATIO indicates the debt ratio, with a mean of 0.5266 and a standard deviation of 0.3540.
The log of TA denotes the logarithm of total assets, with a mean of 10.6519 and a standard deviation of 2.6195. Finally, the log of TS represents
the logarithm of total sales, with a mean of 10.0604 and a standard deviation of 2.6659. The correlation coefficients suggest that there are
significant relationships between the variables. There is a positive and significant correlation between ROA and the log of TA (r = 0.044, p 0.01)
and between the log of TS and ROA (r = 0.221, p 0.01). On the other hand, there is a negative and significant correlation between D RATIO and
NPM (r =-0.460, p 0.01) and between Log of TA and NPM (r = -0.256, p 0.01). These findings suggest that firms with higher total assets tend to
have a higher return on assets, and those with higher total sales tend to have a higher return on assets as well. In contrast, firms with a higher
debt ratio tend to have a lower net profit margin, and those with higher total assets tend to have a lower net profit margin. These results may
provide insights for investors and managers in making decisions related to financial performance and risk management.

5.2. Endogeneity
5.2.1.Tests of endogeneity

Ho: variables are exogenous
Durbin (score) chi2 (1) =56.9082 (p = 0.0000)
Wu-Hausman F(1,145) = 88.6402 (p=0.0000)

The results suggest that the exogeneity assumption of the variables in the panel data may not hold, as indicated by the statistically significant
Durbin (score) chi2 (1) test (56.9082, p = 0.0000) and Wu-Hausman F (1,145) test (88.6402, p = 0.0000). The Durbin (score) test, also known
as the Lagrange multiplier test, is a test for serial correlation in panel data models. The null hypothesis of the test is that there is no serial
correlation, which implies that the variables are exogenous. However, a significant result indicates the presence of serial correlation and
suggests that the variables may be endogenous. The Wu-Hausman test is another commonly used test for endogeneity in panel data models.
The test compares the estimates of a regression model using two different methods: ordinary least squares (OLS) and instrumental variable
(IV) estimation. The null hypothesis of the test is that the variables are exogenous, which implies that the OLS estimates are consistent and
efficient. However, a significant result indicates that the OLS estimates are inconsistent and suggests that the variables may be endogenous.
These results are consistent with prior research on endogeneity in panel data models. For example, Bai & Ng (2002) note that endogeneity is a
common problem in panel data analysis and suggest using various tests, including the Durbin (score) and Wu-Hausman tests, to diagnose
endogeneity. Similarly, Wooldridge (2010) notes that the Durbin (score) and Wu-Hausman tests are among the most commonly used tests for
endogeneity in panel data models. In conclusion, the results of the Durbin (score) and Wu-Hausman tests suggest that the exogeneity
assumption of the variables in the panel data may not hold and that the variables may be endogenous. This finding has important implications
for the interpretation and estimation of the panel data model and suggests the need for further analysis using appropriate methods to address
endogeneity.

5.3.Heteroskedasticity

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance

Variables: fitted values of ROA

chi2(1) = 5.69

Prob > chi2 = 0.0170
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The result of the Breusch-Pagan/Cook-Weisberg test indicates that the variance of the errors in the model is not constant
(heteroskedasticity), as the p-value of the test is 0.0170, which is statistically significant at conventional levels.

When heteroskedasticity is present, the Ordinary Least Squares (OLS) estimator is still unbiased but inefficient, which means that the
standard errors of the estimates are biased and the estimates may not be as precise as they could be. To address this issue, several methods can
be used, such as robust standard errors, weighted least squares (WLS), or the generalized method of moments (GMM). In this case, since the
Breusch-Pagan/Cook-Weisberg test indicates the presence of heteroskedasticity and the OLS estimator is inefficient, using a GMM model would
be more appropriate to estimate the coefficients of the model. GMM is a flexible estimation method that can handle various types of data and is
robust to heteroskedasticity, autocorrelation, and other types of misspecification. This finding is consistent with prior research on
heteroskedasticity and GMM estimation. For instance, Arellano & Bover (1995) highlight the advantages of GMM estimation in panel data
models, where heteroskedasticity and other forms of misspecification are common. Similarly, Hansen (1982) shows that GMM is a powerful
method for estimating models with heteroskedasticity, especially when the heteroskedasticity is not easily correctable. In conclusion, since the
Breusch-Pagan/Cook-Weisberg test indicates the presence of heteroskedasticity, using a GMM model would be more appropriate to estimate
the coefficients of the model.

5.4. One-Step Generalized Method of Moments Regression results

Table 2: Regression Analysis

InROA Coef. St.Err. t-value p- [95% Conf Interval] Sig
value

L -.02 014 -1.41 159 -.048 .008

InNPM 1.074 .047 22,61 0 981 1.167 ok
InDRATIO .078 .061 1.27 204 -.042 .198

InLogofTA -10.102 .529 -19.08 0 -11.14 -9.065 ok
InLogofTS 9.762 455 21.45 0 8.87 10.654 ek
Constant .97 415 2.34 .019 157 1.783 ok
Mean dependent var -2.843 SD dependent var 1.104

Number of obs 128 Chi-square 881.095

**4 p<.01, ** p<.05, * p<.1; (ROA= Return on Assets, NPM represents Net Profit Margin, D RATIO = Debt Ratio/ Leverage, Log of TA= Logarithm
of Total Assets, Log of TS = Logarithm of Total Sales)

The one-step generalized method of moments (GMM) regression analysis (Table 2) was conducted to examine the factors that influence
return on assets (ROA) in firms. The results of the study indicate that the natural logarithms of net profit margin (NPM) and total sales (TS)
have a significant positive relationship with ROA, while the natural logarithm of total assets (TA) has a significant negative relationship with
ROA. However, the study did not find any significant relationship between the leverage ratio (D RATIO) and ROA. The lagged value of the
dependent variable (L) was also found to be insignificant.

These findings are consistent with previous research (Isik et al., 2017), which found that profitability and sales growth are important drivers
of ROA. Additionally, the negative relationship between TA and ROA is consistent with the notion that larger firms may face diseconomies of
scale that reduce their profitability (Chen et al,, 2017). Overall, the results suggest that firms can enhance their ROA by improving their
profitability and increasing their sales while avoiding excessive growth in their asset base.

However, the lack of a significant relationship between D RATIO and ROA is somewhat surprising, as prior studies have suggested that
leverage can have both positive and negative effects on firm performance (Bradley et al,, 1984; Kalantonis et al., 2021). One possible explanation
for this discrepancy is that the sample used in this study consisted of firms from a specific industry or geographic region, which may have
different financial characteristics than those examined in previous research. Further research is needed to better understand the relationship
between leverage and ROA in different contexts.

5.5.Test of Hypothesis

Table 3: Hypothesis Testing

Hypothesis Coefficient P value Remarks

H1: There is a significant positive association between Net profit margin
(NPM) and return on assets (ROA) 1074 0 Supported

H2: There is a significant positive association between Leverage (D Ratio) and 078 204 Not Supported
return on assets (ROA)

H3: There is a significant positive association between Log of Total Assets 10102 0 Not
(TA) and return on assets (ROA) ' Supported

H4: There is a significant positive association between Log of Total Sales (TS) 9.762 0 Supported

and return on assets (ROA)
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Table 3 shows the results of the hypothesis tests conducted on the coefficients of the GMM model you presented earlier. The table presents
the null hypothesis, the estimated coefficient, the p-value, and the remarks on whether the null hypothesis is supported or not.

6. Discussion

The present study aimed to investigate the factors that influence the return on assets (ROA) of manufacturing firms in Bangladesh. The
results of the study indicate that there is a significant positive relationship between net profit margin (NPM) and ROA, as well as a significant
positive relationship between total sales (TS) and ROA. These findings are consistent with prior research (Isik et al.,, 2017), which has found
that profitability and sales growth are important drivers of ROA.

The negative relationship between the log of total assets (TA) and ROA is also noteworthy. This finding is consistent with the notion that
larger firms may face diseconomies of scale that reduce their profitability (Chen et al.,, 2017). The lack of a significant relationship between
leverage (D ratio) and ROA is somewhat surprising, as prior studies have suggested that leverage can have both positive and negative effects
on firm performance (Bradley et al., 1984; Kalantonis et al., 2021). One possible explanation for this discrepancy is that the sample used in this
study consisted of firms from a specific industry or geographic region, which may have different financial characteristics than those examined
in previous research.

The finding that the log of total sales (TS) has a significant positive relationship with ROA suggests that firms can enhance their performance
by increasing their sales. This finding is consistent with prior research that has found that sales growth is an important driver of firm
performance (Isik et al., 2017).

The present study contributes to the literature by providing insights into the financial performance of manufacturing firms in Bangladesh.
However, the study is not without limitations. One limitation of the study is that the sample size is relatively small, consisting of only 15 firms.
Future research could expand the sample size and include firms from other industries and regions to provide a more comprehensive
understanding of the factors that influence firm performance in Bangladesh. In conclusion, the present study provides evidence that the net
profit margin (NPM) and total sales (TS) have a significant positive relationship with the return on assets (ROA) in manufacturing firms in
Bangladesh. The study also found that larger firms may face diseconomies of scale that reduce their profitability. However, the lack of a
significant relationship between leverage and ROA requires further investigation. The findings of this study provide insights into the financial
performance of manufacturing firms in Bangladesh and can be used to inform decision-making in this sector.

7. Policy Implication

The findings of this study have several policy implications for firms, investors, and policymakers. Firstly, firms can use the results of this
study to identify key determinants of ROA and take steps to improve their financial performance. Specifically, they can focus on improving their
net profit margin, increasing their total sales, and managing their leverage ratio effectively. Firms can also use these findings to benchmark
their financial performance against their competitors in the manufacturing sector in Bangladesh. By identifying areas for improvement, firms
can enhance their competitiveness and profitability. Secondly, investors can use the results of this study to make informed investment decisions
in the manufacturing sector in Bangladesh. They can identify firms with a high ROA that are likely to provide higher returns on investment.
They can also use these findings to evaluate the financial health of firms in the sector and assess their long-term sustainability. Thirdly,
policymakers can use the results of this study to develop policies that support the growth and development of the manufacturing sector in
Bangladesh. For example, policies that encourage firms to improve their net profit margin and increase their total sales can help to enhance
their financial performance and competitiveness. Similarly, policies that promote responsible borrowing and effective debt management can
help reduce the risks associated with leverage. Overall, the findings of this study provide insights into the factors that influence the financial
performance of firms in the manufacturing sector in Bangladesh. These findings have important implications for firms, investors, and
policymakers and can be used to support the growth and development of the manufacturing sector in Bangladesh.

8. Conclusion

In conclusion, this study aimed to identify the determinants of return on assets (ROA) in the manufacturing firms of Bangladesh. The study
utilized secondary data sourced from the audited annual reports of 15 prominent manufacturing firms operating in Bangladesh. The data were
collected for a period of ten years, covering the years from 2013 to 2022. The study employed the one-step generalized method of moments
(GMM) estimator to address the presence of endogeneity and heteroskedasticity in the data. The results indicate that the natural logarithm of
net profit margin (NPM) and the natural logarithm of total sales (TS) have significant positive relationships with ROA. Conversely, the natural
logarithm of total assets (TA) has a significant negative relationship with ROA. There is no significant relationship between the leverage ratio
(D ratio) and ROA.

The findings of this study provide valuable insights for managers and investors interested in improving firm performance and profitability.
Specifically, the results suggest that firms can improve their ROA by focusing on increasing their NPM and TS while reducing their TA. And there
is no increase or decrease by the change of leverage or D ratio. The study's findings are consistent with previous research that has reported
significant relationships between NPM, leverage, and firm size with ROA. However, some studies have reported inconsistent results regarding
the relationship between firm size and ROA. This study's findings contribute to the existing literature on the determinants of firm performance
and provide further evidence on the importance of NPM, D RATIO, TA, and TS in influencing ROA.

It is important to note that this study has some limitations. First, the study only considered 15 manufacturing firms, which may limit the
generalizability of the results. Future studies can expand the sample size to increase the study's external validity. Second, the study focused on
ROA as the dependent variable and did not consider other performance measures such as return on equity (ROE) and earnings per share (EPS).
Future studies can examine other performance measures to provide a more comprehensive understanding of firm performance. Finally, this
study utilized secondary data, which may be subject to measurement errors and other limitations.

In summary, this study provides valuable insights into the determinants of ROA in manufacturing firms in Bangladesh. The results indicate
that NPM, TA, and TS are important factors that influence ROA. The study's findings can inform managers and investors' decisions about
improving firm performance and profitability. Further research can build on this study's findings to provide a more comprehensive
understanding of firm performance in Bangladesh and other emerging economies.
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