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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Effects of working capital management on firm 
performance: Evidence from the EFQM certified 
firms
Muhammad Yousaf1* and Petr Bris1

Abstract:  The main aim of the current study is to explore the relationship between 
working capital (WC) and firm performance. We chose a sample of 326 Czech firms, 
including 20 certified firms from the EFQM (European Foundation for Quality 
Management) Excellence Model from the Albertina database. The sample of the 
Czech firms was taken from three sectors: manufacturing, automobile, and con-
struction. We employed a two-step system generalized method of moment (GMM) 
technique to determine the results. The study results revealed a negative impact of 
WC on firm performance; moreover, the firms having a quality certificate from the 
EFQM Excellence Model perform better. The findings of previous research, which 
were held globally, and the current study results will encourage the directors, 
managers, and leaders of the Czech firms to participate in the quality award.

Subjects: Social Sciences; Economics, Finance, Business & Industry; Economics; 
Econometrics; Finance; Corporate Finance; Business, Management and Accounting  

Keywords: EFQM Model; Albertina; GMM; Czech firms; dummy variable

1. Introduction
Working capital management (WCM) is interrelated to the operating activities of a firm. Working 
capital (WC) represents a firm’s operating liquidity and it is measured as the difference between 
current assets and current liabilities. The effective WCM aims to avoid excessive investment in 
current assets while maintaining a firm’s ability to achieve a good balance between profitability 
and liquidity. Therefore, the effective WCM system plays a significant role in maximizing profit-
ability and obtaining a competitive advantage.
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Previous literature showed that award-winner firms perform better than their competitors. 
Hendricks and Singhal (2001) investigated that the stock market responds positively when the 
firms obtain quality awards. Boulter et al. (2013) analysed the data of 120 firms. The scholars 
exposed that the awarded firms significantly have better results than other companies in terms of 
assets, profit, growth, shareholder value, etc. Many researchers took a small sample size of the 
awarded firms to explore the outcomes. For example, Przasnyski and Tai (2002) took 17 firms, 
Subedi and Maheshwari (2007) took 15 firms, and Jacob et al. (2004) took 18 firms as a sample size 
in their study. Zhang and Xia (2013) concluded that the award-winning firms perform better after 
receiving awards; the firms also have superior performance before the award.

EFQM (European Foundation for Quality Management) Excellence Model is very popular for 
European quality awards worldwide. According to Westlund (2001), the model has become the 
most popular model for European firms to implement total quality management. Asadi (2020) 
claimed that there are many achievements and advantages to implementing and applying the 
EFQM Excellence Model in firms, such as attention to customer demands, competitive advantage, 
and need in all dimensions.

To sum up, from the earlier research, it is clear that the firms having quality awards perform 
better than their competitors. The EFQM Excellence Model (formerly known as European Quality 
Award) is very popular in Europe and in the whole world. However, the Czech organizations are 
very little interested in implementing this model, so the result is that no one Czech firm has 
obtained the Global Winning/Prize Award from the EFQM from 1991 until now. This fact is also 
confirmed by Nenadál et al. (2018), as the authors argued that the Czech organizations don’t 
participate in quality awards like EFQM and don’t obtain quality awards.

Several studies explored the relationship between WC and firm performance. Most of the studies 
have been carried out in the United States, China, India, and advanced European countries. To the 
best of our knowledge, there is no study exploring the association between WC and profitability in 
the Czech Republic. So, this is the first study that will explore the impacts of WC on firm 
performance, including those firms with a quality certificate from EFQM. Around 112 Czech firms 
(until January 2020) have a quality certificate from the EFQM. The complete list by sector-wise and 
by certificate-wise could be seen in Table 1.

Table 1 shows the certified Czech firms by sector-wise and category-wise, where the total firms are 
112. The first two columns represent the name of the sector and the frequency. The last two columns 
denote the award by category and its frequency. So, it could be observed from Table 1 that there are 
11, 2, and 7 firms in the automotive, construction, and manufacturing sectors, respectively. Likewise, 
5, 15, and 12 firms were recognized for excellence 3-star, 4-star, and 5-star, respectively. Overall, 112 
Czech firms received the quality certificate/award from EFQM Excellence Model.

We selected 20 certified firms out of 112 firms. The total number of firms in the sample is 326, 
including 20 certified firms from the EFQM Excellence Model. The sample of non-certified firms is 
selected randomly. The sample is obtained from three sectors: automobile, construction, and 
manufacturing, as it is easy and logical to compare the findings in these sectors. The number of 
samples is taken in guidelines as suggested by Fleiss et al. (1969) and Krejcie and Morgan (1970). 
The selected sectors in the current study play an essential role in the Czech economy. For example, 
in 2019, the share of industry in GDP (gross domestic product) of the Czech Republic was 31.43%, 
and the share of the manufacturing sector was 22.38% (World Bank statistics).

After the introduction section, the remaining sections of this article are discussed as follows. 
Section 2 described a literature review and hypothesis development. Section 3 discussed the 
research design and methodology. The outcomes of this research are discussed in section 4, and 
the final section is devoted to conclusions and implications.
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2. Literature review and hypothesis development
An effective WCM is very important for an organization to sustain a certain level of WC. Nyeadi et al. 
(2018) argued that the WC does not have straight theories which elaborate the relationship with its 
management. But it could be explained in the context of theoretical underpinnings of capital structure. 
It is crucial to sustaining an optimal level of WC to minimize risks. However, this section is devoted to the 
literature review relevant to firm performance and WC.

Brigham and Ehrhardt (2013) revealed that WCM could be categorised into four major components: 
Average Collection Period, Average Payment Period, Inventory Conversion Period, and Cash Conversion 
Cycle. Many authors traditionally used the Cash Conversion Cycle to measure the impact of WC on firm 
performance (Baños-Caballero et al., 2012; Pham et al., 2020; Tahir et al., 2016). The authors have 
reported mixed results about the influence of WC on firm performance. For instance, Altaf (2020), 
Sharma et al. (2020), and Gill et al. (2010) found a positive relationship between firm performance and 
WC. On the other hand, Akgün and Memiş Karataş (2020), Fernández-López et al. (2020) investigated 
a negative impact of WC on firm performance. So, the mixed outcomes encourage us to find out the 
relationship between WC and firm performance in the context of Czech firms. Moreover, the empirical 
relationship has not been examined in the context of EFQM awarded firms. To the best of our knowledge, 
this is the first study that will empirically scrutinize the relationship between firm performance and WC in 
the context of Czech firms.

Many scholars included the control variables to estimate the causal effect of WC on firm perfor-
mance. Saini and Singhania (2018) and Fernández-López et al. (2020) investigated that leverage has 
a negative impact on firm performance. On the other hand, Altaf (2020) reported a positive 

Table 1. EFQM global recognition excellence award sector-wise and category-wise for the 
Czech firms (Source: efqm.org)
Award by Sector-wise Count of Sector Award by Category- 

wise
Count of Category

Automotive 11 Committed to Excellence 4

Banking/Financial 
Services/Insurance

1 Committed to Excellence 
2 Star

15

Construction 2 Committed to 
Sustainability 1 Star

11

Consultant 2 Committed to 
Sustainability 2 Star

48

Consumer Products 1 EFQM Excellence Award 
Finalist

1

Education/Educational 
Services

21 Recognized for Excellence 
3 star

5

Government/Local 
authorities

11 Recognized for Excellence 
4 star

15

Healthcare Services 3 Recognized for Excellence 
5 star

12

Hotels/Hospitality/Leisure 1 Czech Society for Quality 1

Manufacturing 7

Not for profit 4

Other/Not Classified 11

Public sector 22

Retail 5

Services 10

Grand Total 112 Grand Total 112
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relationship between leverage and firm performance. Saini and Singhania (2018) explored that firm 
size is positively correlated with firm performance. The same results reported by Fernández-López 
et al. (2020), Gharaibeh and Bani Khaled (2020), and Chandrapala and Knápková (2013) and stated 
that large firms perform better than small firms. Altaf (2020) find out that the current ratio has 
a positive effect on firm performance. We also included four control variables in the current study: 
leverage, tangibility, firm size, and current ratio to explore the impacts of the selected control 
variables on firm performance.

The main aim of the current study is to explore the empirical relationship between firm 
performance and WC. WC is essential for all firms because neglecting WC may impact firm 
performance and survival. However, the objectives of the study are:

(1) To analyse the effect of WC on the firm performance of the Czech firms for 2015–2019.

(2) To investigate the impact of the quality certificate from the EFQM Excellence Model on the 
firm performance.

(3) To study the relationship between the WC of the certified firms and firm performance.

Figure 1 pointed hypothesis and objectives of the current research. According to the above 
objectives, we formulated the hypothesis as follows: 

H1: WC is significantly associated with firm performance.

H2: There is a significant impact of the certificate from the EFQM Excellence Model on the firm 
performance.

H3: The WC of the certified firms from the EFQM Excellence Model is significantly associated with 
firm performance.

Figure 1. Conceptual frame-
work (Source: Authors).
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3. Methodology
The methodology is a research strategy that explains the method of how research should be 
undertaken. This section presents an overview of the source of data, variables’ information, and 
regression equations used in the current study.

3.1. Source of data
The secondary data was obtained from the Albertina database for all the variables. Many authors 
have used the secondary data from Albertina database to complete their research such as 
Chandrapala and Knápková (2013), Činčalová and Hedija (2020), Vrbka (2020), and Náglová and 
Pechrová (2019), etc. The final sample was 326 Czech companies, including 20 Czech firms that 
have the certificate from the EFQM. The data covered the time period of 2015 to 2019, and it is 
obtained from three main sectors: manufacturing, automotive, and construction.

3.2. Dependent, independent, and control variables
Return on assets (ROA) and return on equity (ROE) are the dependent variables, and these 
variables are proxies to measure the firm performance in the current study. Many researchers 
have used only ROA as a proxy to measure the firm performance, like Pais and Gama (2015), Singh 
and Kumar (2017), and Nyeadi et al. (2018). Several authors have used both variables: ROA and 

Table 2. Summary presentation of selected variables (Source: Authors’ calculations)
Variables Symbols Measurements Citation
Dependent variables

Return on assets ROA Kayani et al. (2020); 
Pham et al. (2020); 
Nyeadi et al. (2018); Dalci 
et al. (2019)

Return on Equity ROE Kayani et al. (2020); 
Wamugo Mwangi et al. 
(2014)

Independent Variables

Lag of dependent 
variable

LFP Fernández-López et al. 
(2020)

WC WC Log (WC) Altaf (2020)

Dummy variable DV DV = 1, if the firm 
obtained a certificate 
from EFQM, otherwise 
DV = 0

Interaction term DV*WC (interaction term) DV*WC

Control Variables

Leverage LEV Total Debt / 
Total Assets

Fernández-López et al. 
(2020); Saini and 
Singhania (2018); Akgün 
and Memiş Karataş 
(2020),

Tangibility FATA (Fixed Assets to 
Total Assets)

Fixed Assets / 
Total Assets

Sharma et al. (2020); 
Altaf (2020);

Firm Size FS Log (Total Operating 
Revenue)

Ahmed and Bhuyan 
(2020)

Current Ratio CR Current Assets / 
Total Assets

Pham et al. (2020); Altaf 
(2020); Akgün and Memiş 
Karataş (2020),
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ROE as proxies to measure firm performance, such as Kayani et al. (2020), Akgün and Memiş 
Karataş (2020), and Samo and Murad (2019). We also employed both proxies of firm performance 
in the current study to explore a comprehensive relationship between WC and firm performance.

The independent variables are the lag of ROA/ROE, WC, dummy variable (DV), and an interaction 
term in this study. If the firm is certified/awarded from the EFQM Model, then DV will be 1; 
otherwise, the value of DV will be zero. The dummy interaction term (DV*WC) denotes the WC of 
certified firms. Leverage, tangibility, firm size, and current ratio are the control variables. According 
to Hünermund and Louw (2020), the relationship between the control variables and main inde-
pendent variables in regression can be complex. However, we included these control variables in 
analyses to estimate the causal effect of WC on firm performance. The complete detail about the 
variables and their measurement is given in Table 2.

3.3. Regression equations
We estimate the following regression equation to explore the relationship between WCM and the 
firm’s performance. 

FPit ¼ α þ β1 LFPit� 1ð Þ þ β2 WCitð Þ þ β3 DVitð Þ þ β4 DV �WCitð Þ þ β5 Controlitð Þ þ ηi
þ εit (Eq1) 

Where FP denotes the firm performance, LFP denotes the lagged value of a dependent variable, WC 
represents working capital (objective 1), DV is the dummy variable (objective 2), DV*WC is the dummy 
interaction term (objective 3), i = 1, 2, 3, . . . ., n (number of firms), t = 2015, 2016, 2017, 2018, and 2019. α 
represents the intercept, β values denote the regression coefficients of the independent variables, ƞi 
and εit are unobserved firm-specific effects and error term for firm i at time t, respectively.

We can write Eq 1 in two different Models according to proxies of firm performance.

ROAit = α + β1(ROAit-1) + β2(WCit) + β3(LEVit) + β4(FATAit) + β5(FSit) + β6(CRit) + β7(DVit) + β8 

(DV*WCit) + + ƞi + εit Model 1

ROEit = α + β1(ROAit-1) + β2(WCit) + β3(LEVit) + β4(FATAit) + β5(FSit) + β6(CRit) + β7(DVit) + β8 

(DV*WCit) + + ƞi + εit Model 2

4. Empirical results
The obtained secondary data of the Czech firms were scrutinised using descriptive statistics, 
correlation analysis, and a two-step System GMM. STATA 16.0 software was used to estimate the 
empirical results. The descriptive statistics of the certified firms, non-certified firms, and combined 
firms are presented in Table 3.

Table 3 has been divided into three groups: all firms (combined), certified firms from EFQM, and 
non-certified firms. The mean values of ROA and ROE of all the selected firms are 5.15 and 9.81, 
respectively. These results of ROA and ROE show that the Czech firms have remained profitable 
throughout the analysis period. It could be observed that the certified firm from the EFQM earned 
more profits than non-certified firms because the mean values of ROA and ROE of the certified 
firms are higher than non-certified firms. The values of mean and standard deviations of ROA, ROE, 
and interaction term are slightly different from each other in all three categories. However, the 
mean and standard deviations of other variables in the three groups are almost the same. The 
mean and standard deviation values of the WC of the combined group are 5.08 and 0.56.

Table 4 displays the correlation coefficients of the selected variables. The two measures of firm 
performance (ROA and ROE) have a positive correlation with WC. However, FS and WC have 
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a strong positive correlation that is 0.75. LEV and FATA have a negative correlation with WC. DV is 
positively correlated with all the selected variables except FATA.

We applied the Fisher-type test to check the panel unit root of all the dependent, independent, and 
control variables to avoid spurious regression results. Many scholars such as Wamugo Mwangi et al. 
(2014), Singh and Kumar (2017), and Sharma et al. (2020) have reported the panel unit root before 
running the regression. According to Wamugo Mwangi et al. (2014), the Fisher-type unit root test has 
more advantages than any other tests because this test requires the specification of Dickey–Fuller to 
test whether a variable has the unit root. Maddala and Wu (1999) claimed that the Fisher test is the 
best unit root test as it has the power to distinguish between the alternative and the null hypothesis. 
The authors discussed that there are two advantages to carry out the Fisher test. (i) the Fisher test 
does not need balanced panel data, so anyone can apply different lag lengths in the individual 
augmented Dickey–Fuller (ADF) regression. (ii) the Fisher test can be applied for any unit root test 
derived. To check the unit root of dependent and independent variables, we formulated the null 
hypothesis as, “all panels contain unit roots.” The unit root test for the data series has been applied in 
two ways: without time trends and time trends. Table 5 shows the results of the unit root test.

After observing the results of Table 5, it is clear that all the selected variables in the current 
study are stationary with and without time trends. DV*WC is also stationary with the time trend, so 
we can proceed further.

The system GMM and difference GMM estimators often use for the econometric investiga-
tion of dynamic economic relationships in panel data. The characteristics of such panel data 
is “small T and large N”. Various researchers, such as Blundell and Bond (2000), Bobba and 
Coviello (2007), Baltagi (2008), and Grohmann (2015) argued that the system GMM estimator 
gives better results than the difference GMM estimator in dynamic panel models, particularly 
when T is small and N is large. Moreover, the most recent studies by Saini and Singhania 
(2018), Fernández-López et al. (2020), Kayani et al. (2020), and Sharma et al. (2020) have 
employed two-step System GMM. Therefore, we also used the two-step System GMM in the 
current study. The outcomes of the GMM are presented in Table 6.

In Table 6, coefficients are presented without parentheses. The p-value of working capital 
(WC) is significant at the 0.01 level (Model 1, ROA). The sign of the coefficient of WC is 
negative, which means that WC’s negative impact on firm performance. If one unit increase 
in WC, then ROA will decrease by 9.784 units, holding all other variables constant. There is 
a significant impact of WC on ROA, which means that we should not reject H1. The 

Table 3. Descriptive statistics (Source: Authors’ calculations)
Combine firms Certified firms from EFQM Non-certified firms

stats Mean SD N Mean SD N Mean SD N

ROA 5.15 6.57 1400 7.63 6.97 83 5.00 6.51 1317

ROE 9.81 13.00 1400 12.96 12.45 83 9.61 13.01 1317

WC 5.08 0.56 1180 5.59 0.45 68 5.05 0.55 1112

LEV 0.13 0.12 1388 0.14 0.15 87 0.13 0.12 1301

FATA 0.44 0.16 1402 0.47 0.18 87 0.44 0.16 1315

FS 5.83 0.44 1402 6.23 0.41 87 5.80 0.42 1315

CR 11.13 7.34 1404 12.03 8.38 87 11.07 7.27 1317

DV 0.06 0.24 1404 1 0 87 0 0 1317

DV*WC 0.27 1.20 1404 4.37 2.36 87 0 0 1317
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coefficients of DV are statistically significant and positive in both proxies of firm performance, 
which means that we should not reject H2. The firms with certificates from the EFQM are 
significantly associated with firm performance. It means that having a quality certificate from 
the EFQM Model increases performance. Both coefficients of DV*WC are −3.652 and 3.948, 
which are statistically not significant at the 0.01, 0.05, and 0.10 significance levels. These 
non-significant outcomes indicate that the WC of certified firms and non-certified firms do 
not significantly differ from each other. Therefore, we should reject H3 as the p-values are not 
statistically significant.

Considering control variables results, the coefficient of LEV is significant at 0.05 level. Lev has a positive 
impact on firm performance (Model 1, ROA) which means that whenever an increase in LEV by one unit, 
ROA will increase by 0.99 units ceteris paribus. On the other hand, both coefficients of FATA are 
statistically significant. The signs of the coefficients are negative, which means that the relationship 
between FATA and firm performance is negative. FS is statistically significant at a 0.10 significance level 
(Model 1, ROA). The negative sign of the coefficient of FS revealed that Czech SMEs (small and medium 
enterprises) perform better than large firms. Regarding the lagged dependent variable, both lagged 
variables are significant at 0.01 level and have a positive relationship with dependent variable. The 
constant is significant in both ROA and ROE, suggesting a positive impact on firm performance. However, 
constant-term outcomes point towards a weak positive relationship with ROE as it is significant at the 
0.10 level.

Table 4. Correlation coefficients of the variables (Source: Authors’ calculations)
ROA ROE WC LEV FATA FS CR DV DV*WC

ROA 1

ROE 0.91 1

WC 0.28 0.14 1

LEV −0.15 0.03 −0.26 1

FATA −0.07 −0.08 −0.22 0.28 1

FS 0.23 0.18 0.75 −0.15 −0.02 1

CR −0.02 −0.09 0.20 0.02 −0.01 0.05 1

DV 0.10 0.08 0.22 0.04 −0.01 0.20 0.07 1

DV*WC 0.11 0.08 0.24 0.03 −0.02 0.22 0.08 1.00 1

Table 5. Fisher type unit root test (Source: Authors’ calculations)
Variables Without trends p-values with trends p-values
ROA −15.26 0.00 −7.31 0.00

ROE 13.47 0.00 −7.22 0.00

WC −8.44 0.00 −11.55 0.00

LEV −13.14 0.00 −15.55 0.00

FATA −12.24 0.00 −14.97 0.00

FS −4.63 0.00 −10.27 0.00

CR −19.96 0.00 −13.18 0.00

DV - - - -

DV*WC 1.51 0.93 −4.26 0.00
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Considering post-estimation tests, AR (1) coefficients are significant, and AR (2) are insig-
nificant of both dependent variables. Roodman (2009) claimed that the Arellano–Bond test 
(AR (2) statistic) for autocorrelation is valid for any dynamic panel model. The scholars 
suggested that AR (2) statistics should be insignificant. According to Table 6, AR (2) statistic 
confirms the lack of second-order serial correlation in the residuals. Hansen test (Hansen, 
1982) is employed to check over-identifying restrictions in the model, and the probability 
values in Table 6 reject the assumption of overidentified restrictions. Sargan test is used to 
check the autocorrelation/serial correlation of the error term. It tests the null hypothesis that 
the differenced error term is first and second-order serially correlated. Failure to reject the 
null hypothesis of no second-order serial correlation implies that the original error term is 
serially uncorrelated and the moment conditions are correctly specified. According to Table 6, 
the p-values of the Sargan test are not significant at 0.05 level, so we can’t reject the null 
hypothesis.

5. Conclusion
The current study is carried out to examine the effects of WC on firm performance in the context of 
certified firms from the EFQM. We employed ROA and ROE as proxies to measure firm performance. 
We obtained the secondary data of 326 Czech firms, including 20 certified firms from the EFQM 
(European Foundation for Quality Management) Excellence Model, from the Albertina database. The 
gained data covered the time period from 2015 to 2019. A two-step system GMM is chosen to develop 

Table 6. Two-step system GMM estimation (Source: Authors’ calculations)
Independent Variables ROA (Model 1) ROE (Model 2)
Lag of Dependent variable 0.311*** 

(0.112)
0.344*** 
(0.089)

WC −9.784*** 
(3.471)

1.873 
(3.617)

LEV 99.014** 
(49.258)

1.053 
(15.850)

FATA −53.350** 
(20.872)

−22.709* 
(11.987)

FS −18.382* 
(9.967)

−21.598 
(14.098)

CR −0.373 
(0.508)

0.252 
(0.256)

DV 50.461** 
(21.310)

22.554** 
(10.236)

DV*WC −3.652 
(5.542)

3.948 
(3.703)

Constant 173.200*** 
(62.602)

126.641* 
(74.430)

Wald chi2 
P-value

51.450 
0.000

260.58 
0.000

AR (1) 
P-value

−3.35 
0.001

−4.31 
0.000

AR (2) 
P-value

1.29 
0.197

−0.44 
0.658

Sargan Test 
P-value

15.32 
0.053

17.28 
0.100

Hansen Test 
P-value

6.21 
0.568

13.49 
0.262

Standard errors are in parentheses; P-values denote *** p < 0.01, ** p < 0.05, * p < 0.1 
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the model and identify the significant variables affecting the firm performance of Czech firms. The 
previous literature showed that there are mixed results of the relationship between firm performance 
and WC. However, current study results identified that a significant and positive impact of WC on firm 
performance. The results of the dummy variable revealed that the firms with quality certificates from 
EFQM perform better than non-certified firms. This study also confirms the findings of previous studies 
that the firms with awards/certificates perform better than comparison firms. However, we could not 
find a statistically significant relationship between the WC of certified firms and firm performance. So, 
we conclude that the impact of WC of certified firms and non-certified firms are the same on the 
firm’s performance.

Most of the results of the current research are the same as previous studies. For example, the 
outcomes of the relationship between WC and firm performance are the same as investigated by 
Gill et al. (2010), Altaf (2020), and Sharma et al. (2020), etc. However, the outcomes of leverage, 
firm size, and tangibility are not the same as Saini and Singhania (2018), Altaf (2020), and 
Fernández-López et al. (2020), etc. These conflicting results offer future research scope, which 
can conduct with the help of more conclusive variables to make the outcomes more interesting. 
Much can be done about WC and firm performance in the future by taking different sectors, 
different countries, different quality awards, and covering more time-period.

The empirical results of the study provide theoretical and practical implications. The study 
contributes theoretically by extending WC and firm performance literature, including the certified 
firms from the EFQM. Practically, the outcome of the research will be useful for managers, leaders, 
and directors of the firms to encourage them to participate in the quality awards and implement 
the EFQM Excellence Model within the firms.

There are some limitations of the current study. The study was conducted in a single country and 
focused on only three sectors, implying that the sample size is small of the quality award firms. 
Therefore, future studies should investigate the role of WC in firm performance in other countries 
by using larger samples of awarded firms to provide comparable results.
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