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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Examining the effect of agency cost on capital 
structure-financial performance nexus: empirical 
evidence for emerging market
Shirwan Rafiq Sdiq1 and Hariem A. Abdullah1,2*

Abstract:  Despite the long history of testing agency theory, it is yet standing 
undefeated. This study examines the relationship between capital structure and 
firm performance in an emerging economy, Iraq. Moreover, it seeks to find an 
answer for the question “does agency cost moderates the relationship between 
capital structure and financial performance?” in the case of a developing industrial 
sector. Data was collected from published financial statements from the Iraqi Stock 
Exchange. The study sample consists of several companies from industrial sector 
listed on ISX over the period 2004–2020. Firm performance is measured using both 
accounting data and market indicator. Agency cost is measured through operating 
expense ratio and asset utilization ratio. Testing for short-term and long-term 
parameters between groups, pooled mean group estimation method is used for 
data analysis. The results manifest evidence to support agency theory in explaining 
the relationship between capital structure and financial performance. Moreover, 
strong interactions are found indicating that agency cost has a considerable impact 
on the capital structure and firm performance association, that is, agency cost 
moderates the relationship between capital structure and firm performance. These 
results are robust checking various methods and diagnostics checks. These results 
are key evidence from an emerging country, Iraq to support the agency theory 
arguments. The results provide significant insights for managers of the sector 
particularly for the current rapid development in the sector.

Subjects: Finance; Business, Management and Accounting; Industry & Industrial Studies 

Keywords: Capital structure; agency theory; financial performance; industrial firms; 
emerging market

1. Introduction
The conflict of interest among different stakeholders, particularly between principal and agent, 
creates cost for enterprises. Such cost is commonly known in business and is theoretically 
explained through agency cost theory. There are reasons for the separation of ownership and 
management in industrial companies. Most enterprises require large sums of capital to achieve 
economies of scale. Professional managers may be more qualified to run the business because of 
their technical expertise, experience, and personality traits. The separation of ownership and 
management allows for unlimited change in ownership through share transfers without disrupting 
the firm’s operations. However, managers may attempt to reach a specific degree of acceptable 
performance in terms of shareholder welfare. These factors cause the arise of conflict of interest 
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between shareholders and managers. This study aims to examine the moderating effect of agency 
cost on the relationship between capital structure and financial performance.

The agency theory explains the notion of separation of ownership and control in firms, and it 
emphasizes ownership structure and firm performance. Understanding the agency theory applica-
tion in financial management is important because it gives greater insight for investors, stock-
holders, and those concerned about this issue, which create so-called “agency costs.” The agency 
cost is the cost incurred in scrutinizing and controlling the managers and trying to eliminate their 
exploitation. One way to reduce the agency problem is to use debt in financing policy. The agent 
usually wants to maximize his own benefit by increasing his personal wealth and job security, 
while the principal wants to maximize his own wealth (Abdulah & Tursoy, 2022; Kalash, 2019). 
Agency costs of equity arise when the interests of the shareholders differ from those of the 
managers. These costs may be reduced by good planning. The most famous and widely used 
theoretical framework for examining the conflict of interest during the operation of a firm and its 
management decision process is the agency theory. The current research is mostly concerned with 
agency theory. According to the primary assumption of this theory, agency theory has a positive 
impact on financial performance (Berger & Di Patti, 2006; Dawar, 2014; Tarazi, 2019).

The capital structure of a company, which is a combination of debt and equity, can be found on 
the balance sheet. Company assets, also listed on the balance sheet, are purchased with debt or 
equity. Capital structure can be a mixture of a company’s long-term debt, short-term debt, 
common stock, and preferred stock (Abdullah, 2021). A company’s proportion of short-term debt 
versus long-term debt is considered when analyzing its capital structure. Managers decision 
regarding financing policy could create agency cost (Dawar, 2014). Thus, there is evidence that 
capital structure influences firm financial performance (Abdullah & Tursoy, 2021b; Liao et al., 
2022). The results from literature are mix and studies yet recommend more investigations need 
to be conducted from developing countries (Kontuš, 2021).

Proposals on capital structure began in the late 1950s, when the first theory attempting to 
explain this issue appeared. The irrelevance theory of Modigliani and Miller (1958), the MM theory 
of capital structure, was developed as a theoretical foundation for the capital structure issue. 
According to theory, there is no optimal capital structure for firms. Moreover, Modigliani and Miller 
(1963) revised their previous work and liberated the MM theory assumptions from taxation. They 
also mentioned that the market value of a firm with a proportion of debt on its balance sheet 
outperforms that of a firm that relies solely on equity financing. The key assumptions of the MM 
theory are based on the conditions of a perfect capital market. Previous empirical research has 
given some support or assumptions to this theory (Abdullah & Tursoy, 2021a; Le & Phan, 2017) for 
the relationship between capital structure and financial performance in both developed and 
emerging economies. In addition, some of the studies have different results in determining the 
relationship between capital structure and firm performance by controlling different variables 
(Abdullah, 2020; Imelda & Dewi, 2019; Jouida, 2018).

The objectives of this study are several. It aims to investigate the nature of relationship between 
capital structure and financial performance of industrial firms from an emerging market. Agency 
theory is mainly used to build the theoretical relationship. Moreover, it examines the impact of 
agency cost on firm financial performance and seeks to answer the question whether agency cost 
has any moderating effect on the relationship between capital structure and financial perfor-
mance. Investigating such issues from an emerging economy, namely Iraq, can provide significant 
insights and highly contribute to the current literature. The industrial sector of Iraq is the largest 
after oil and gas. The sector is going through a rapid development with the support of govern-
ment’s strategy to develop the private non-oil sectors in the country. The country has been 
attempting to diversify its sources of government revenue and the industrial sector is considered 
as on of the stable sources of economic growth. A good health of this sector’s financial perfor-
mance can highly contribute to the growth and assist the country achieve the aim.
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The current study varies from previous studies in that it explores how agency cost affects 
financial performance through its relationship with the capital structure in Iraqi industrial firms 
using a large body of data. This study includes a considerably large number of observations, 187 
firm-year, over a long period of time, 2004–2020 from an emerging country. Therefore, the sample 
consists of 11 firms from 17 years, that is, balanced panel data is sample traits. This study 
examines the relationship between capital structure and financial performance, considering the 
moderating effect of agency theory on this relationship. Previous research provides some support 
for the relationship between capital structure and financial performance in both developed and 
developing nations. Nonetheless, no research, to our knowledge, has studied the moderating effect 
of agency cost on that association. This study could contribute to the existing literature and 
provide empirical evidence around the relationships among capital structure, agency cost and 
financial performance from an emerging market.

The development of our paper proceeds as follows: literature review and hypotheses develop-
ment, methodology, data analysis, discussion of the results, and conclusions.

2. Literature review
Financial performance is defined as a reflection of the ability of the firm to achieve its objectives 
(Abdullah & Tursoy, 2021a). According to Ali (2018), financial performance is referred to as a measure 
of the efficiency and effectiveness of an organization’s internal as well as external actions and 
operations. Moreover, it is frequently used in literature to determine a company’s success, conditions, 
and compliance. Mansyur et al. (2020) explain financial performance as a result of managers’ efforts 
in carrying out tasks related to financial management. From these definitions of, we observe the 
common understanding about financial performance as a mirror that reflects the accomplishments 
of a company’s goals, while others believe it is the effective use of the resources available to the 
company. Consequently, it can be claimed that financial performance measures the financial health 
of firms. This is demonstrated by using several indicators to identify how successful and efficient 
a company is in managing its resources for operations, financing, and investment activities. Many 
factors can have an impact on financial performance (Liu et al., 2022), and capital structure is one of 
the key variables to have potential influencing firm financial performance.

Financing decision considers the way that assets are accumulated in a firm through the methods of 
debt or equity financing. The mixture of debt and equity of financing policy is referred to as capital 
structure. The way that the assets are financed has potential to influence firm financial performance. 
Several theories were developed in literature to explain this relationship such as MM theory, trade-off 
theory, pecking order theory, and the most importantly agency theory (Abdullah & Tursoy, 2021b).

The irrelevance theory of Modigliani and Miller (1958) is the first theory attempting to explain 
capital structure issue. Accordingly, there is no optimal capital structure for firms to consider. The 
theory is based on a set of assumptions about a perfectly efficient market with no taxes, no risk of 
bankruptcy, and no information asymmetry. Moreover, Modigliani and Miller (1963) revised their 
previous work and liberated it from no taxation assumption. They also mentioned that perfor-
mance of a firm with a portion of debt on its balance sheet outperforms that of a firm that relies 
solely on equity financing (Ankamah-Yeboah et al., 2021). The reason is firms take advantage of 
the tax shield of debt. This is the proposition of trade-off theory (Abdullah, 2020), arguing that 
firms prefer debt to equity when benefit of debt through interest expense deduction before income 
tax calculation is larger than the cost of debt, the interest expense itself. The relationship between 
capital structure and financial performance may differ depending on the context. According to the 
existing research, a variety of situations, such as the country’s development level and firm size, 
tend to impact the nature of the relationship between capital structure and financial performance 
(Abdullah & Tursoy, 2021a; Li et al., 2018; Mansyur et al., 2020).

The agency theory, initially developed by Berle and Means (1932), posits that managers 
pursue their own interests instead of maximizing returns to shareholders. Agency theory 
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terms include the owners, who are principals, and the managers, who are agents, and there is 
an agency cost, which is the extent to which returns to the residual claimants, the owners, fall 
below what they would be if the principals, the owners, exercised direct control of the 
corporation (Jensen & Meckling, 1976). It is claimed that with high debt, managers are under 
pressure to invest in profitable projects to create cash flow to pay off the debt (Jensen, 1986). 
The key element of the agency theory is the conflict of interest (Shrestha, 2019). The theory is 
concerned with resolving problems that arise as a result of a conflict of interest between the 
principal and agent (Nidumolu, 2018). As a result, firm performance maximization could be 
achieved (Abdullah et al., 2021). The lower the agency cost the higher the financial perfor-
mance is expected. Additionally, Tuan et al. (2019) confirm that debt can be a useful tool for 
reducing the negative impact of agency costs on financial performance because of the pressure 
on managers to pay back the debts. Thus, managers are less able to concentrate on their own 
interest and thus the conflict of interest is reduced.

Despite the massive examination of the agency theory over the last several decades since its 
appearance, it is still standing against the hypotheses. Miller (1977) measured the association 
between capital structure and firm value by using agency cost theory and some other theories; 
namely, MM theory, pecking order theory, and trade-off theory. Using opposing techniques, the 
study found a positive relation between capital structure and financial performance. Additionally, 
the study found evidence to support agency theory. Other studies found that capital structure has 
a positive effect on financial performance (Abdullah, 2020; Jouida, 2018) under different context. 
Moreover, several studies looked at whether the association between a firm’s capital structure and 
performance is significantly negative (Al-Imam & Hassan, 2019; Al-Qudah, 2017; Li et al., 2018). 
Some other studies use different data or measurements to defend both negative and positive 
statistical findings among them (Abdullah & Tursoy, 2021a; Ngatno et al., 2021; Sultan & Adam, 
2015; Tretiakova et al., 2021). Other studies found no effect of capital structure on firm perfor-
mance (Al-Taani, 2013; Berger & Di Patti, 2006).

This study also measured the effect of agency theory on financial performance. Based on 
the assumptions by Jensen and Meckling (1976), agency cost is associated with firm perfor-
mance. Empirically, Kontuš (2021) found evidence to propose that variations in agency costs 
have little or no impact on the firm performance in Croatia. Tuan et al. (2019) found evidence 
for the existence of a negative association between agency cost and financial performance in 
the case of Vietnam. Similar results found for Chinese listed firms by Khan et al. (2020). 
However, some studies determine positive relationship between agency cost and financial 
performance; Pandey and Sahu (2019) in the case of India and Wellalage and Locke (2013) in 
Sri Lanka.

Agency cost, measured through the expense ratio, could have moderate effect on the relation-
ship between capital structure and firm performance. The higher the expense ratio, the lower the 
retained earnings would be. Thus, firms would rely on external source of funding, equity or debt. 
Muneer et al. (2013) review the literature around the moderating role of agency theory. 
Corresponding to the objective of the study, we develop the following three null hypotheses: 

H1: capital structure is negatively related to financial performance

H2: agency cost is inversely related to financial performance

H3: agency cost moderates the capital structure and financial performance relation.
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3. Methodology

3.1. Sample and data
Initially, the data sample consists all listed firms on Iraq Stock exchange working in the industrial 
sector. This sector in Iraq has gone through several phases in recent history. The initiation of some 
industries is seen as milestones for the sector, that is, opening the first industries such as grain 
mills, cotton gin, small craft making, and hand weaving workshops. Recently, the government set 
laws and regulations for the sector such as the Investment Law (2006), the Ministry of Industry 
and Minerals Law (2011), the Industrial Cities Law (2018), and the industrial national development 
plan of 2018–2022. There are 25 industrial firms listed on the market as per 2022 data, producing 
food, beverages, medicine, furniture, packaging, construction materials. Firms with their data 
available over 2004–2020 period are included in the sample and the others are excluded. 
Considering a balanced panel data, the final sample consists of 187 firm-year observations, 11 
firms over 17 years period. Data is collected from the Iraq Stock Exchange (2021) website. Table 1 
shows the sample firms with their stock price and book value per share in Iraqi Dinar as at the end 
of quarter 2/ 2022.

3.2. The variables

3.2.1. Financial performance
Financial performance is the dependent variable. Theoretically, it is predicted that it will be 
influenced by internal factors such as capital structure. There are different measures of financial 

Table 1. Study sample firms
Code Name Established SP BV
IBSD Baghdad Soft Drinks 1989 4.00 2.48

IICM Iraqi Company for 
Manufacturing and 
Trading Carton

1978 0.92 −0.52

NHFI National Household 
Furniture Industry

1986 1.71 1.22

IKHC Al-Khazer for 
Construction 
Materials

1989 2.30 1.93

IMOS The modern sewing 
company

1988 5.90 1.74

INCP National Chemical 
and Plastic 
company

1962 1.94 0.71

IMCI Modern Chemical 
Industries Company

1978 100 26.32

IITC Iraqi Industry for 
Tufted Carpets and 
Floor Coverings Co

1989 15.0 5.98

IKLV Al Kindi Co. for 
Production of 
Veterinary Vaccines 
& Drugs

1990 1.39 1.20

IRMC Ready Made Clothes 
and General 
Trading Co

1976 5.40 0.63

IBPM Baghdad for 
Packing Materials

1962 2.00 0.99
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performance used in the literature. Scholars use accounting data to create measures based on 
ratios from balance sheets and income statements. The accounting measures of profitability ratios 
include return on assets, return on equity and profit margin (Abdullah, 2021; Ankamah-Yeboah 
et al., 2021; Li et al., 2018). Others use market performance indicators such as market to book 
value, share price volatility and Tobin’s Q (Abdulah & Tursoy, 2022; Para et al., 2022; Rasul, 2018; 
Tretiakova et al., 2021). Therefore, the current study uses return on asset and market-to-book 
value ratio (see, Table 2).

3.2.2. Capital structure
The capital structure is an independent variable and one of the significant variables that describe 
the findings of this study, which are predicted to have an impact on financial performance 
according to the theories. The capital structure is a combination of debt and equity in the firm’s 
form of financing (Kontuš, 2021). The capital structure is measured in the literature by different 
ratios of financial leverage, such as long-term debt ratio, short-term debt ratio, debt to equity 
ratio, equity multiplier, and total debt to total assets (Al-Qudah, 2017; Ibhagui & Olokoyo, 2018; Li 
et al., 2018; Sultan & Adam, 2015; Tripathi, 2019). In this study, we measured the capital structure 
using both debt ratios and equity ratios (see, Table 2).

3.2.3. Agency theory
According to the agency’s theory, the conflict of interest among stakeholders create agency cost. 
Agency cost is an independent variable in this study. It also plays a moderating role on the relation 
between capital structure and firm performance. Agency cost is measured in the literature as asset 
utilization ratio and operating expense ratio (Muneer et al., 2013; Tuan et al., 2019). The asset 
utilization ratio is used as an agent for the cost of equity agency. This ratio measures how 
successfully management uses the firm’s assets. In another word, it assesses management’s 
capacity to make optimal use of assets (Ang et al., 2000; Kontuš, 2021; Mcknight & Weir, 2009). 
Additionally, operating expense ratio is also used, as in our study too, to determine the agency cost 
through operating expense over total sales (Imelda & Dewi, 2019; Singh & Davidson, 2003). 
Operating expenses ratio is believed to show management’s judgment in allocating firm resources.

3.2.4. Control variables
This study investigates the effects of capital structure on financial performance as well as the 
agency theory on financial performance as a moderator. Consistent with the literature and aiming 
to control for firm-specific factor, (Abdullah & Tursoy, 2021a; Li et al., 2018), this study controls for 
firm size. According to Ibhagui and Olokoyo (2018), firm size could have a significant effect on the 
relationship between capital structure and firm performance. Larger firms have higher investment 

Table 2. Definition of variables
Variable Type Measure Abbr. Definition
Financial 
performance

Response Market to book 
value

MBV Market 
capitalization over 
book value of assets

Return on assets ROA EBET/Total assets

Capital structure Explanatory Debit ratio DR Total debt/ Total 
assets

Equity ratio ER Total equity/ Total 
assets

Agency cost Independent & 
Moderating

Operating expenses 
ratio

EXR Operating expense/ 
total sales

Asset utilization 
ratio

AUR Annual sales /total 
assets

Total assets Control variable Firm size SIZE Natural logarithm 
of total assets

Sdiq & Abdullah, Cogent Economics & Finance (2022), 10: 2148364                                                                                                                                  
https://doi.org/10.1080/23322039.2022.2148364

Page 6 of 16



opportunities due to their wider financing sources (Saed et al., 2021). Moreover, larger companies 
find it simpler to create funds internally and to obtain it from external sources as well (Ghafar 
et al., 2021). Firm size is measured through the natural logarithm of total assets (Abdullah & 
Tursoy, 2021b; Ardalan, 2017).

3.3. Method and model
This study uses a quantitative approach for secondary data disclosed by listed firms on Iraq Stock 
Exchange. An explanatory research design is used to investigate the proposed relationships. 
Regarding the data analysis method, the pooled mean group (PMG) estimator is performed. It is 
suitable for dynamic heterogeneous panels (Zaman et al., 2020). This method constrains long-run 
coefficients to be homogeneous but permits short-run coefficients and residual variances to vary 
across groups (Pesaran et al., 1999). The selection of the model is also based on the unit root and 
cointegration tests. The selected variables are I (0) and cointegrated over long-run. The equation 
for panel ARDL is given below: 

FFPi;t ¼ ∑
p

j¼1
δi;jFFPi;t� j þ ∑

q

j¼0
γi;jXi;t� j þ μi þ εit 

Where, the dependent variable if financial performance (FFP) and the lagged value is used as 
independent; while X are other independent variables including capital structure measures, agency 
cost and control variable.

Based on the lag length, we select our model. The lag length is determined according to 
minimum value of Akaike Information Criterion (AIC). For observing short-run and long-run effects, 
pooled mean group estimator provides the results separately. The value of error correction term is 
given to show the convergence of the variables in the long-run. The specific model for PMG is given 
below: 

ΔFFPi;t ¼ θi ECi:tð Þ þ ∑
p� 1

j¼1
aijΔFFPi;t� j þ ∑

q� 1

j¼0
φi;jΔXi;t� j þ εit 

Where 

ECi:t ¼ FFPi;t� 1 � Xi;tβ 

Δ presents the differencing of the variables due to having unit root at level. EC shows the error 
correction term which elaborates the convergence or divergence, depending on the numerical 
value sign, of the model in the long-run. θ is adjustment coefficient while β illustrates long-run 
coefficient.

4. Data analysis

4.1. Descriptive statistics
Table 3 summarize the descriptive statistics of the variables employed in the study, for the sample 
industrial companies over the years 2004–2020. ROA mean value is −0.016 with SD = 0.35, where 
MBV has the greater mean value and a higher standard deviation (M = 3.07; SD = 3.39). Mean value 
of agency cost measures are; EXR (M = 0.36; SD = 0.44), AUR (M = 1.2; SD = 0.292). Arithmetic mean 
for the measures of capital structure are DR (M = 0.29; SD = 0.34), ER (M = 1.23; SD = 6.45). 
Skewness and kurtosis should be “zero” and “three,” respectively, for an observed series to be 
normal or symmetric. Skewness and kurtosis data in Table 3 suggest that none of the data sets are 
normally distributed. Variables (ROA and SIZE) are negative-skewed, while others (positive-skewed) 
tend to favor for the right or left of the distribution’s center, as seen by values for this parameter’s 
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skewness. For most of the distributions studied, this means that most observations are positive. All 
variable distributions are also leptokurtic, according to the kurtosis results (values of kurtosis 
greater than 3). We know the series is not normally distributed since none of the kurtosis and 
skewness values for the variables meet the normalcy criteria. Because of this, we can confidently 
reject the null hypothesis that all observed series follow a normal distribution using the Jarque- 
Bera test for normality.

4.2. Homogeneity and cross-sectional Independence tests
The results of the homogeneity test are summarized in Table 4. We can clearly reject the null 
hypothesis of the slope coefficients being homogeneous at a 1% level of significance using the 
estimated values of delta tilde (∆) and modified delta tilde (∆). Because of the variety in the 
different corporate groups, it is necessary to use heterogeneous panel methods, in which para-
meters vary across individual cross-sections of the panels.

While the homogeneity test may be found in Table 4, the CD test can be found in Table 5. There 
is a 1% possibility that all variables in each panel’s CD test values are significant at a 1% level, 
which means that the null hypothesis of cross-sectional independence can be rejected by using CD 
test values and their related probability values. Cross-sectional dependency between variables 
across all companies in different panels is consequently implied. For the sake of domestic policy, it 
is critical to take this heterogeneity and cross-sectional correlation into consideration when 
making decisions at the federal level. There is strong evidence of cross-sectional dependence 

Table 4. Pesaran-Yamagata’s homogeneity test
Groups Test Stat p-value
ALL COMPANIES ∆ 3.472 0.000

∆ adj. 1.146 0.000

Table 3. Summary statistics of variables
ROA MBV DR ER EXR AUR

Mean −0.017 3.078 0.295 1.238 0.361 1.200

Median 0.015 1.805 0.211 0.788 0.236 1.185

Maximum 1.158 24.00 2.815 88.716 3.196 2.134

Minimum −4.086 −2.451 0.005 −0.388 0.005 −1.221

Std. Dev. 0.354 3.400 0.348 6.451 0.441 0.292

Skewness −8.062 2.437 3.446 13.444 3.588 −2.603

Kurtosis 95.329 11.870 20.285 182.789 19.849 27.43

Jarque-Bera 68,447.3 798.2 2698.2 257,491.1 2613.2 4863.4

Probability 0.000 0.000 0.000 0.000 0.000 0.000

Sum −3.162 575.532 55.212 231.552 67.526 224.404

Sum Sq. Dev. 23.312 2150.08 22.46 7740.04 36.14 15.868

Obs. 187 187 187 187 187 187

Table 5. Cross-section Independence test
groups Test ROA MBV DR ER EXR AUR SIZE
COMPANIES CD-test 4.44 4.95 3.90 2.04 3.51 4.78 8.22

P-value 0.000 0.000 0.001 0.041 0.000 0.000 0.000
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and variability among groups for several variables, necessitating the use of a second-generation 
panel unit root test. Given the cross-sectional correlations and heterogeneity among firm groups in 
a panel data, estimation results’ efficiency may be significantly reduced, as many researchers 
usually do. As a result, the CIPS and CADF tests from the Pesaran’s second generation panel unit 
are used in this research. For dependable and accurate results, panel data approaches have 
considered the challenges of heterogeneity and cross-sectional dependence due to the observa-
tion of both.

4.3. Panel unit root tests
As shown in Table 6, panel unit root tests that are robust to heterogeneity as well as cross- 
sectional dependence may be found in the Pesaran CADF and CIPS. The estimation with a constant 
plus trend is considered in this study in order to take advantage of any hidden features that may 
exist. When the variables are in their first difference, the null hypothesis of non-stationarity of the 
variables at levels for all panels of firm groups cannot be ruled out. This shows that the variables 
have a unit root at the levels, but not at the first difference. A panel cointegration test was used to 
assess the long-term connection between the variables after confirming that the variables had 
unit roots at their respective levels but were stationary at their first difference.

4.4. Panel cointegration test
Following the panel cointegration test’s conclusions, the findings are summarized in Table 7. 
According to the results using ROA (model 1 and 3) and MBV (model 2 and 4) as a response 
variable, each of the variables’ probability values, due to statistical evidence rejecting the null 
hypothesis of no cointegration, series for various panels of business groupings, has been found to 
be cointegrated. Using p-values, the same null hypothesis is rejected for all variables at a 5 percent 
significance level. The p-value results provide more convincing evidence of cointegration between 
the studied variables. We can conclude that the factors under investigation have a long-term 
relationship.

4.5. Pooled mean group estimation
Using the PMG estimator in conjunction with the ARDL model, it is possible to determine the long- 
and short-term estimates and evaluate the causal links when it has been proven that the variables 
are cointegrated across all groups of companies. Table 8 sums up the findings of the PMG 
estimation approach in a concise manner. Panel vector error correction technique (PVECM) and 
Granger causality tests were used to assess the robustness of the PMG estimator in the four 

Table 6. CADF and CIPS panel unit root test
Variables I CIPS CADF
ROA Level −2.168 −2.723

∆ −2.631** −2.631*

MBV Level −1.388 −1.387

∆ −2.631** −2.631

DR Level −2.184 −2.184

∆ −4.584*** −4.372**

ER Level −2.358 −2.358

∆ −3.202*** −3.202*

EXR Level −1.275 −1.275

∆ −2.269* −2.197*

AUR Level −0.853 −0.853

∆ −6.285*** −6.285***

∆ represents the first differences, ***, ** and * indicate statistical significance at 1%, 5% and 10% level, respectively. 
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assessed models (M1 to M4). We perform more in-depth examination, representing two-way, one- 
way and no causal relationship. Despite the discrepancies in parameter estimates, the estimated 
results in relation to the causalities between financial performance, with the output of the PMG 
estimator utilizing the ARDL model, are similar. As a result, the PMG estimator’s findings about the 
relationships between the variables are considered reliable and accurate. However, the results 
show that there is no significant effect for all variables in the tested short-term equations, for the 
four models.

Capital structure, as assessed by ER and DR, has a large and negative impact on ROA but 
positively on MBV. According to the PMG results in Model 1, a 1% rise in total ER and DR would 
have a marginal impact on ROA of roughly 3.68 and 2.32 percent, and on MBV of 0.46 and 0.99 in 
ascending order. Moreover, Dr and ER tend to have significant negative effect of ROA, in Model 3, 
by 2.87 and 1.26, respectively. However, these impacts statistically seem to be insignificant on MBV 
in Model 4.

The results show that agency cost measures, EXR and AUR, have negative impact on ROA by 5.23 
and 2.79, respectively. Every 1% increase in operating expense ratio and asset utilization ratio 
separately decreases ROA by 5.53 and 2.79 percentage. The coefficients of the variables are 
significant at 0.01 level. Nevertheless, EXR has positive effect on MBV by 1.021, but AUR has no 
significant impact. 1% increase in EXR will result in increase in MBV by 1.021 percent.

Regarding the results of the moderating effect of agency cost, the results of PMG long-run 
estimation show that the moderating effects of DR*EXR and ER*EXR are significant and positive 
on ROA by 4.76 and 2.29 percentages, in Model 1. DR*AUR also positively affects ROA by 1.546 per-
cent in Model 3. The effect of ER*AUR on ROA in model 3 is not statistically significant. However, 
the results of PMG long-run estimation show that the moderating effects of DR*EXR and ER*EXR are 
significant and negative on MBV by 0.28 and 0.88 percentages, respectively, in Model 2. Moreover, 
ER*AUR negatively effects MBV by 0.81 percent. Firm size ted to positively effect return on assets 
but negatively effect market to book value ratio.

Over the panel of all companies, Table 8 shows the PMG estimation findings based on the 
elasticity of ROA and MBV with respect to the investigated variables in the production function 
for the long and short term. Maximum dependent lag is found to be 1, based on automatic lag 
selection (see, Table 9). AIC is the criterion method information for the model selection. ROA and 
MBV were shown to be strongly influenced by all variables in the four performed models. Because 
their long-term elasticity coefficients perform better than their short-term counterparts, these 
variables are particularly important for understanding dynamic behavior. Variables are highly 
significant according to PMG estimation results; this suggests that each variable responds quickly 
to changes over the long term.

The PMG model adjusted for the interaction between DR and ER with EXR in order to capture the 
moderating influence of EXR on the link between capital structure and firm performance as 
measured by ROA and MBV. There are strong interactions in the model, which indicates that EXR 
has a considerable impact on the capital structure. The capital structure has a beneficial impact on 
ROA, while EXR’s role in DR and ER adoption has a positive impact on the link between the capital 
structure and ROA but has a negative impact on the link between the capital structure and MBV. 
On the other hand, firm size as a control variable has a positive impact on ROA but a negative 
effect on MBV.

As shown in Figure 1, panel ARDL model 1 depend on ROA fitted and residual values for the 
entire time period are depicted graphically.

As shown in Figure 2, panel ARDL model 2 depend on MBV, fitted and residual values for the 
entire time period are depicted graphically.
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Figure 3 shows that panel ARDL model 3 depend on ROA fitted and residual values for the entire 
time period are depicted graphically.

Figure 4 shows that panel ARDL model 4 depend on MBV fitted and residual values for the entire 
time period are depicted graphically.

5. Discussion and conclusion
The purpose of this study is to provide empirical evidence for the relations between financial 
performance and capital structure for the industrial sector in Iraq Stock Exchange. Moreover, the 
study contributes to the literature through investigating the moderating effect of agency cost on 
the proposed relationship. Data were collected from the published financial statements of several 

Table 8. PMG long-run estimation results
M Depend. DR ER EXR DR*EXR ER*EXR SIZE
1 d(ROA) coef. −3.688*** −2.324** −5.528*** 4.756*** 2.294** 223.93***

t-stat. −3.510 −2.219 −6.757 5.818 2.522 4.452

2 d(MBV) coef. 0.462*** 0.996*** 1.021*** −0.277** −0.878*** −35.00***

t-stat. 2.810 4.361 6.863 −2.374 −4.473 −5.507

DR ER AUR DR*AUR ER*AUR SIZE
3 d(ROA) coef. −2.872*** 1.263* −2.786*** 1.546*** −0.689 122.08***

t-stat. −5.391 2.018 −3.27 3.833 −1.479 8.016

4 d(MBV) coef. 0.104 0.54 1.404*** −0.092 −0.814*** −25.49***

t-stat. 0.564 1.622 6.966 −0.622 −2.808 −5.094

***, ** and * indicate statistical significance at 1%, 5% and 10% level, respectively. 

Table 9. Model selection and evaluation
Model LOGL AIC* BIC HQ Specification
1 −148.428 2.630 4.125 3.236 ARDL (1, 1, 1, 1, 

1, 1,1)

2 89.793 −0.077 1.418 0.529 ARDL (1, 1, 1, 1, 
1, 1,1)

3 −131.830 2.566 4.260 3.253 ARDL (1, 1, 1, 1, 
1, 1,1)

4 75.769 0.082 1.577 0.689 ARDL (1, 1, 1, 1, 
1, 1,1)

Sample: 2004 – 2020, included observations: 176 
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industrial firms listed on ISX over 2004–2020. Panel Mean Group estimation method is used for 
data analysis purposes. Various models and estimations are used for robustness check in the 
results.

The results of the study confirm that capital structure, as assessed by ER and DR, has a large and 
negative impact on ROA but positively on MBV. There is strong evidence in the results, which 
indicates that agency cost has a considerable impact on the financial performance measures. Firm 
size also effects firm financial performance measures differently in which it is controlled for the 
ARDL estimation models. Moreover, the PMG model adjusted for the interaction between DR and ER 
with agency cost measures in order to capture the moderating influence of EXR and AUR on the 
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graph for model 2.
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association between capital structure and firm performance measured by ROA and MBV. The 
results of PMG long-run estimation show that the moderating effects of DR*EXR and ER*EXR are 
significant and positive on ROA. DR*AUR also positively affects ROA. However, the results of PMG 
long-run estimation show that the moderating effects of DR*EXR and ER*EXR are significant and 
negative on MBV. Moreover, ER*AUR negatively effects MBV with lower impact.

The results confirm the hypotheses of the study. We anticipated the existence of a significant and 
negative relationship between capital structure and financial performance. Agency cost negatively 
effects firm financial performance. We propose the existence of a significant moderate impact of 
agency cost on the relationship between capital structure and firm performance. These results support 
agency theory, more debt discourages managers from making decisions unconsciously. Managers are 
obliged to follow the performance more carefully in order to not default their obligations. This way, the 
expected agency cost is reduced, and performance of the firm is served. The results are consistent with 
the work of Abdullah and Tursoy (2021a) in the cases of Frankfurt stock exchange in Germany; Al- 
Qudah (2017) in the cases of Abu Dhabi; Sultan and Adam (2015) in the cases of Iraq. The moderating 
effect of agency cost could support the literature as similar results found by, Tarazi (2019) in Palestine; 
Berger and Di Patti (2006) in the cases of US banking industry.

The results of this study can be a valuable addition to the literature around capital structure, 
financial performance under agency cost theory from a developing country like Iraq. Practically, 
the results provide significant insight to the financial authority in the country in which they could 
more support the industrial sector through facilitating regulations and rules of borrowing. 
Moreover, these results an provide managers with valuable insight that debt and agency cost 
reduction have potential to improve firms’ financial performance. This could aid the managers to 
enhance the level of competitive advantage particularly for the current rapid development in the 
sector. Finally, future studies may control for breaks in such a long series due to potential political, 
economic and financial instabilities in the emerging countries.
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