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Abstract
The aim of  this study is to measure the relationship between working capital management and 
profitability. The research is based on secondary data derived from annual reports of  
companies listed on Bangladeshi stock exchanges. The sample spans nine years, from 2011 to 
2019, and includes 52 manufacturing enterprises in Bangladesh, including 20 pharmaceutical 
companies and 32 textile companies. The cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly negatively associated 
with profitability, and the inventory conversion period is also significantly negatively 
associated with profitability, but the average payable period is not significantly associated with 
profitability. This research adds to the literature by focusing on working capital management 
and profitability, particularly in the textile and pharmaceutical industries. There have been a 
few research on this topic, however they are limited in sample size and time period. This 
research looks at all active businesses in these two industries. As a result, policymakers in these 
disciplines may utilize these findings to make decisions.
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1. Introduction
Working capital management measures the efficiency and financial 
well-being of  the organizations. Though the initial targets of  the 
organizations are to optimize profitability, at the same time 
company needs to maintain adequate asset-liability balances. 
Does the indicator of  working capital management, such as; 
cash conversion cycle (Panigrahi, 2013); average collection 
period; inventory turnover (Kasozi, 2017); average payable 
period (Vural, Sökmen, & Çetenak, 2012) impact on firm’s 
profitability is an intense debate towards the policymakers 
and researchers. A school of  thought believes that 
managing the firm’s short-term assets and liabilities 
intrinsically augments productivity, “at the risk of  possible 

inclusion and financial stability, this study proposes to adopt technological 
innovation, research and development to promote financial inclusion in 
order to get benefit of  financial stability in Bangladesh. As, technological 
development increases competitive pressures among the banks, the 
regulators should focus on strengthening institutional framework to 
neutralize the negative effect on competition on the stability of  the banking 
system. 
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insolvency”. On the contrary, working capital management ameliorates the 
capability to handle corporate risks which in turn creates values for the firms 
(Sharma & Kumar, 2011). Consistent with these two views, to maintain 
regular and sustainable profit company needs to deal with working capital 
management (Beaumont-Smith & Fletcher, 2009). Today’s business is so 
complicated; as a result, firms could do with handle assets and liabilities very 
carefully to maintain profitability.
 A lot of  studies have been conducted in this field, but mostly based on 
the developed country's economic setting. Therefore, the studies on the 
developing economy are important for the investor, policymakers. However, 
the main target of  this study is to examine the association between working 
capital and profitability in the developing country settings like Bangladesh. 
 This study specifically focuses on Bangladeshi textile and pharmaceutical 
firms with markets worth more than BDT 27,000 crore. One of  Bangladesh's 
fastest-growing industries, the pharmaceutical industry meets 98% of  the 
country's demand. In the fiscal year 2020–21, the industry, which grew at an 
average rate of  more than 15% (15.6%) per year, made $169 million by 
exporting medicines to 150 different nations. In terms of  pharmaceutical 
exports, Bangladesh is now placed 71st in the world (Sultana, 2016). In these 
conditions, it is essential to do an empirical study on Bangladesh's 
pharmaceutical industries. Because of  current trends in Bangladesh's 
pharmaceutical industry, investors and decision-makers have a lot of  
opportunities. However, Bangladesh's textile and garment industries have seen 
impressive expansion over the past 20 to 30 years, and the majority of  its 
factories are situated near rivers. Recently, Bangladesh has moved up to the 
second spot in the world for textile production and exports (Ahsan et al., 2019). 
 In Bangladesh, the dress production industry makes a significant 
contribution to GDP development, job creation, and foreign exchange 
influx. Bangladesh garment manufacturers and exporters association 
(BGMEA) reports demonstrated that garments industry made up over 83 
percent of  all export revenues in 2017–2018, totaling more than $30.61 
billion (Ullah, 2021). Additionally, in 2018, RMG and the connected fabric 
industry created almost 4.5 million job facilities (Akter, 2019). There is no 
question that the cloths production sector greatly outperforms other 
economic sectors in terms of  its contribution to the Bangladeshi economy; 
as a result, greater focus should be placed on guaranteeing the long-term 
viability of  such a crucial industry. Previous studies (Hoque, Mia, & Anwar, 
2015) on this issue focused limited sample size, but this study focused all 
active firms of  Pharmaceuticals and textile industries.
 Initially, the study measures working capital and then firm’s profitability. 

Data for the empirical study were collected from yearly reports of  recorded 
pharmaceuticals and textile Organizations of  Bangladesh over the periods 
from 2011 to 2019, and finally the ordinary least square regression model has 
been to evaluate the relationship. Our study reveals that, the cash conversion 
cycle is significantly positively associated with profitability, the average 
collection period is significantly negatively associated with profitability, and 
the inventory conversion period is also significantly negatively associated 
with profitability, but the average payable period is not significantly 
associated with profitability. The above literature review contributes to the 
existing literature. Firstly, previous studies conducted relationships based on 
the specific industry of  Bangladesh, but this study considers all the active 
manufacturing organizations of  Bangladesh. Secondly, this study applies 
trade-off  theory. Thirdly, this research adds to the literature by focusing on 
working capital management and profitability, particularly in the textile and 
pharmaceutical industries. There have been a few research on this topic, 
however they are limited in sample size and time period. Finally, the study will 
explain the result based on this theory. The rest of  the paper consists of  a 
literature review, research design, and results in discussion.

2. Theoretical framework
The study focuses trade-off  theory, which demonstrates that a high 
performing firm may lessen low profitability problem, therefore, sample 
firms may incur negative association between productivity and liquidity. 
Previous studies of  Eljelly (2004) found significant negative association 
between liquidity and profitability. 

3. Literature review
3.1. Cash conversion cycle and profitability.
The cash conversion cycle (Panigrahi, 2013) indicates the conversion of  
assets like; account receivable, inventory, etc. into cash. Previous research on 
various economies depicted the outcomes of  the cash conversion cycle and 
profitability. But the finding does not give an inclusive conclusion. Previous 
study demonstrates mix results (Panigrahi, 2013) based on the economy of  
India pointed out a negative and significant association between cash 

conversion cycle (Panigrahi, 2013) and profitability. On the other hand 
(Muscettola, 2014) demonstrates a positive relationship based on the Italian 
economy. Furthermore, Yazdanfar & Öhman, (2014) found significant 
positive relationship based on data from Sweden's small and medium-sized 
businesses. According to the African economy, Nigeria Zakari & Saidu, 
(2016) also found a significant positive relationship. Therefore, these 
dissimilar findings from diverse economies shed some light on further 
investigation on another economy. Thus, this study assumes that based on 
the economy of  Bangladesh the relationship would be consistent with the 
findings of  India as it is an Asian economy. As a result, current study has 
decided to fix up the hypothesis as follows:
H1: There is a significant positive relationship between cash conversion cycle and 
profitability. 

3.2. Average collection period and profitability
The average collection period indicates the time requires collecting the cash 
from the debtors, lower days of  the collection means the good performance 
of  the organizations. Unlike research has been conducted on various 
economies in this issue. For example, Mawutor (2014); illustrates negative 
relationship with profitability, but this association is statistically significant. 
At the same time Mawutor (2014); Iqbal & Zhuquan, (2015); also pointed out 
the same association. On the other hand, Wafula, Tibbs, & Ondiek, (2019) 
based on the data of  the service company found a significant positive 
relationship. Based on this dissimilar finding, this study proposes the 
following hypothesis based on the Bangladeshi economy as follows:
H2: There is a significant negative relationship between Average collection period and 
profitability.

3.3. Inventory collection period and profitability
Inventory uses for the production of  the products. The more the inventory 
turnover in the organizations indicates the more production. The rate of  
inventory turnover is also the indicator of  a firm’s performance. A school of  
thought depicts that firms which has a higher turnover rate are less likely to 
stock out and more secure for getting finance from various sources Kasozi 
(2017). Previous researches show mixed results regarding this issue. Research 
of  Kasozi (2017) shows affirmative relationship between inventory 
collection period and profitability. But the study of  Shah, Gujar, & Sohu 
(2018) on the economy of  Pakistan found an insignificant negative 
relationship. Based on the above explanation and findings, it has been crystal 
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cash conversion cycle (Panigrahi, 2013); average collection 
period; inventory turnover (Kasozi, 2017); average payable 
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inclusion and financial stability, this study proposes to adopt technological 
innovation, research and development to promote financial inclusion in 
order to get benefit of  financial stability in Bangladesh. As, technological 
development increases competitive pressures among the banks, the 
regulators should focus on strengthening institutional framework to 
neutralize the negative effect on competition on the stability of  the banking 
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insolvency”. On the contrary, working capital management ameliorates the 
capability to handle corporate risks which in turn creates values for the firms 
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regular and sustainable profit company needs to deal with working capital 
management (Beaumont-Smith & Fletcher, 2009). Today’s business is so 
complicated; as a result, firms could do with handle assets and liabilities very 
carefully to maintain profitability.
 A lot of  studies have been conducted in this field, but mostly based on 
the developed country's economic setting. Therefore, the studies on the 
developing economy are important for the investor, policymakers. However, 
the main target of  this study is to examine the association between working 
capital and profitability in the developing country settings like Bangladesh. 
 This study specifically focuses on Bangladeshi textile and pharmaceutical 
firms with markets worth more than BDT 27,000 crore. One of  Bangladesh's 
fastest-growing industries, the pharmaceutical industry meets 98% of  the 
country's demand. In the fiscal year 2020–21, the industry, which grew at an 
average rate of  more than 15% (15.6%) per year, made $169 million by 
exporting medicines to 150 different nations. In terms of  pharmaceutical 
exports, Bangladesh is now placed 71st in the world (Sultana, 2016). In these 
conditions, it is essential to do an empirical study on Bangladesh's 
pharmaceutical industries. Because of  current trends in Bangladesh's 
pharmaceutical industry, investors and decision-makers have a lot of  
opportunities. However, Bangladesh's textile and garment industries have seen 
impressive expansion over the past 20 to 30 years, and the majority of  its 
factories are situated near rivers. Recently, Bangladesh has moved up to the 
second spot in the world for textile production and exports (Ahsan et al., 2019). 
 In Bangladesh, the dress production industry makes a significant 
contribution to GDP development, job creation, and foreign exchange 
influx. Bangladesh garment manufacturers and exporters association 
(BGMEA) reports demonstrated that garments industry made up over 83 
percent of  all export revenues in 2017–2018, totaling more than $30.61 
billion (Ullah, 2021). Additionally, in 2018, RMG and the connected fabric 
industry created almost 4.5 million job facilities (Akter, 2019). There is no 
question that the cloths production sector greatly outperforms other 
economic sectors in terms of  its contribution to the Bangladeshi economy; 
as a result, greater focus should be placed on guaranteeing the long-term 
viability of  such a crucial industry. Previous studies (Hoque, Mia, & Anwar, 
2015) on this issue focused limited sample size, but this study focused all 
active firms of  Pharmaceuticals and textile industries.
 Initially, the study measures working capital and then firm’s profitability. 

Data for the empirical study were collected from yearly reports of  recorded 
pharmaceuticals and textile Organizations of  Bangladesh over the periods 
from 2011 to 2019, and finally the ordinary least square regression model has 
been to evaluate the relationship. Our study reveals that, the cash conversion 
cycle is significantly positively associated with profitability, the average 
collection period is significantly negatively associated with profitability, and 
the inventory conversion period is also significantly negatively associated 
with profitability, but the average payable period is not significantly 
associated with profitability. The above literature review contributes to the 
existing literature. Firstly, previous studies conducted relationships based on 
the specific industry of  Bangladesh, but this study considers all the active 
manufacturing organizations of  Bangladesh. Secondly, this study applies 
trade-off  theory. Thirdly, this research adds to the literature by focusing on 
working capital management and profitability, particularly in the textile and 
pharmaceutical industries. There have been a few research on this topic, 
however they are limited in sample size and time period. Finally, the study will 
explain the result based on this theory. The rest of  the paper consists of  a 
literature review, research design, and results in discussion.

2. Theoretical framework
The study focuses trade-off  theory, which demonstrates that a high 
performing firm may lessen low profitability problem, therefore, sample 
firms may incur negative association between productivity and liquidity. 
Previous studies of  Eljelly (2004) found significant negative association 
between liquidity and profitability. 

3. Literature review
3.1. Cash conversion cycle and profitability.
The cash conversion cycle (Panigrahi, 2013) indicates the conversion of  
assets like; account receivable, inventory, etc. into cash. Previous research on 
various economies depicted the outcomes of  the cash conversion cycle and 
profitability. But the finding does not give an inclusive conclusion. Previous 
study demonstrates mix results (Panigrahi, 2013) based on the economy of  
India pointed out a negative and significant association between cash 

conversion cycle (Panigrahi, 2013) and profitability. On the other hand 
(Muscettola, 2014) demonstrates a positive relationship based on the Italian 
economy. Furthermore, Yazdanfar & Öhman, (2014) found significant 
positive relationship based on data from Sweden's small and medium-sized 
businesses. According to the African economy, Nigeria Zakari & Saidu, 
(2016) also found a significant positive relationship. Therefore, these 
dissimilar findings from diverse economies shed some light on further 
investigation on another economy. Thus, this study assumes that based on 
the economy of  Bangladesh the relationship would be consistent with the 
findings of  India as it is an Asian economy. As a result, current study has 
decided to fix up the hypothesis as follows:
H1: There is a significant positive relationship between cash conversion cycle and 
profitability. 

3.2. Average collection period and profitability
The average collection period indicates the time requires collecting the cash 
from the debtors, lower days of  the collection means the good performance 
of  the organizations. Unlike research has been conducted on various 
economies in this issue. For example, Mawutor (2014); illustrates negative 
relationship with profitability, but this association is statistically significant. 
At the same time Mawutor (2014); Iqbal & Zhuquan, (2015); also pointed out 
the same association. On the other hand, Wafula, Tibbs, & Ondiek, (2019) 
based on the data of  the service company found a significant positive 
relationship. Based on this dissimilar finding, this study proposes the 
following hypothesis based on the Bangladeshi economy as follows:
H2: There is a significant negative relationship between Average collection period and 
profitability.

3.3. Inventory collection period and profitability
Inventory uses for the production of  the products. The more the inventory 
turnover in the organizations indicates the more production. The rate of  
inventory turnover is also the indicator of  a firm’s performance. A school of  
thought depicts that firms which has a higher turnover rate are less likely to 
stock out and more secure for getting finance from various sources Kasozi 
(2017). Previous researches show mixed results regarding this issue. Research 
of  Kasozi (2017) shows affirmative relationship between inventory 
collection period and profitability. But the study of  Shah, Gujar, & Sohu 
(2018) on the economy of  Pakistan found an insignificant negative 
relationship. Based on the above explanation and findings, it has been crystal 
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1. Introduction
Working capital management measures the efficiency and financial 
well-being of  the organizations. Though the initial targets of  the 
organizations are to optimize profitability, at the same time 
company needs to maintain adequate asset-liability balances. 
Does the indicator of  working capital management, such as; 
cash conversion cycle (Panigrahi, 2013); average collection 
period; inventory turnover (Kasozi, 2017); average payable 
period (Vural, Sökmen, & Çetenak, 2012) impact on firm’s 
profitability is an intense debate towards the policymakers 
and researchers. A school of  thought believes that 
managing the firm’s short-term assets and liabilities 
intrinsically augments productivity, “at the risk of  possible 

inclusion and financial stability, this study proposes to adopt technological 
innovation, research and development to promote financial inclusion in 
order to get benefit of  financial stability in Bangladesh. As, technological 
development increases competitive pressures among the banks, the 
regulators should focus on strengthening institutional framework to 
neutralize the negative effect on competition on the stability of  the banking 
system. 
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insolvency”. On the contrary, working capital management ameliorates the 
capability to handle corporate risks which in turn creates values for the firms 
(Sharma & Kumar, 2011). Consistent with these two views, to maintain 
regular and sustainable profit company needs to deal with working capital 
management (Beaumont-Smith & Fletcher, 2009). Today’s business is so 
complicated; as a result, firms could do with handle assets and liabilities very 
carefully to maintain profitability.
 A lot of  studies have been conducted in this field, but mostly based on 
the developed country's economic setting. Therefore, the studies on the 
developing economy are important for the investor, policymakers. However, 
the main target of  this study is to examine the association between working 
capital and profitability in the developing country settings like Bangladesh. 
 This study specifically focuses on Bangladeshi textile and pharmaceutical 
firms with markets worth more than BDT 27,000 crore. One of  Bangladesh's 
fastest-growing industries, the pharmaceutical industry meets 98% of  the 
country's demand. In the fiscal year 2020–21, the industry, which grew at an 
average rate of  more than 15% (15.6%) per year, made $169 million by 
exporting medicines to 150 different nations. In terms of  pharmaceutical 
exports, Bangladesh is now placed 71st in the world (Sultana, 2016). In these 
conditions, it is essential to do an empirical study on Bangladesh's 
pharmaceutical industries. Because of  current trends in Bangladesh's 
pharmaceutical industry, investors and decision-makers have a lot of  
opportunities. However, Bangladesh's textile and garment industries have seen 
impressive expansion over the past 20 to 30 years, and the majority of  its 
factories are situated near rivers. Recently, Bangladesh has moved up to the 
second spot in the world for textile production and exports (Ahsan et al., 2019). 
 In Bangladesh, the dress production industry makes a significant 
contribution to GDP development, job creation, and foreign exchange 
influx. Bangladesh garment manufacturers and exporters association 
(BGMEA) reports demonstrated that garments industry made up over 83 
percent of  all export revenues in 2017–2018, totaling more than $30.61 
billion (Ullah, 2021). Additionally, in 2018, RMG and the connected fabric 
industry created almost 4.5 million job facilities (Akter, 2019). There is no 
question that the cloths production sector greatly outperforms other 
economic sectors in terms of  its contribution to the Bangladeshi economy; 
as a result, greater focus should be placed on guaranteeing the long-term 
viability of  such a crucial industry. Previous studies (Hoque, Mia, & Anwar, 
2015) on this issue focused limited sample size, but this study focused all 
active firms of  Pharmaceuticals and textile industries.
 Initially, the study measures working capital and then firm’s profitability. 

Data for the empirical study were collected from yearly reports of  recorded 
pharmaceuticals and textile Organizations of  Bangladesh over the periods 
from 2011 to 2019, and finally the ordinary least square regression model has 
been to evaluate the relationship. Our study reveals that, the cash conversion 
cycle is significantly positively associated with profitability, the average 
collection period is significantly negatively associated with profitability, and 
the inventory conversion period is also significantly negatively associated 
with profitability, but the average payable period is not significantly 
associated with profitability. The above literature review contributes to the 
existing literature. Firstly, previous studies conducted relationships based on 
the specific industry of  Bangladesh, but this study considers all the active 
manufacturing organizations of  Bangladesh. Secondly, this study applies 
trade-off  theory. Thirdly, this research adds to the literature by focusing on 
working capital management and profitability, particularly in the textile and 
pharmaceutical industries. There have been a few research on this topic, 
however they are limited in sample size and time period. Finally, the study will 
explain the result based on this theory. The rest of  the paper consists of  a 
literature review, research design, and results in discussion.

2. Theoretical framework
The study focuses trade-off  theory, which demonstrates that a high 
performing firm may lessen low profitability problem, therefore, sample 
firms may incur negative association between productivity and liquidity. 
Previous studies of  Eljelly (2004) found significant negative association 
between liquidity and profitability. 

3. Literature review
3.1. Cash conversion cycle and profitability.
The cash conversion cycle (Panigrahi, 2013) indicates the conversion of  
assets like; account receivable, inventory, etc. into cash. Previous research on 
various economies depicted the outcomes of  the cash conversion cycle and 
profitability. But the finding does not give an inclusive conclusion. Previous 
study demonstrates mix results (Panigrahi, 2013) based on the economy of  
India pointed out a negative and significant association between cash 

conversion cycle (Panigrahi, 2013) and profitability. On the other hand 
(Muscettola, 2014) demonstrates a positive relationship based on the Italian 
economy. Furthermore, Yazdanfar & Öhman, (2014) found significant 
positive relationship based on data from Sweden's small and medium-sized 
businesses. According to the African economy, Nigeria Zakari & Saidu, 
(2016) also found a significant positive relationship. Therefore, these 
dissimilar findings from diverse economies shed some light on further 
investigation on another economy. Thus, this study assumes that based on 
the economy of  Bangladesh the relationship would be consistent with the 
findings of  India as it is an Asian economy. As a result, current study has 
decided to fix up the hypothesis as follows:
H1: There is a significant positive relationship between cash conversion cycle and 
profitability. 

3.2. Average collection period and profitability
The average collection period indicates the time requires collecting the cash 
from the debtors, lower days of  the collection means the good performance 
of  the organizations. Unlike research has been conducted on various 
economies in this issue. For example, Mawutor (2014); illustrates negative 
relationship with profitability, but this association is statistically significant. 
At the same time Mawutor (2014); Iqbal & Zhuquan, (2015); also pointed out 
the same association. On the other hand, Wafula, Tibbs, & Ondiek, (2019) 
based on the data of  the service company found a significant positive 
relationship. Based on this dissimilar finding, this study proposes the 
following hypothesis based on the Bangladeshi economy as follows:
H2: There is a significant negative relationship between Average collection period and 
profitability.

3.3. Inventory collection period and profitability
Inventory uses for the production of  the products. The more the inventory 
turnover in the organizations indicates the more production. The rate of  
inventory turnover is also the indicator of  a firm’s performance. A school of  
thought depicts that firms which has a higher turnover rate are less likely to 
stock out and more secure for getting finance from various sources Kasozi 
(2017). Previous researches show mixed results regarding this issue. Research 
of  Kasozi (2017) shows affirmative relationship between inventory 
collection period and profitability. But the study of  Shah, Gujar, & Sohu 
(2018) on the economy of  Pakistan found an insignificant negative 
relationship. Based on the above explanation and findings, it has been crystal 

Working capital theory (Mawutor, 2014)             Trade-off  theory
        Profitability

  
               Liquidity

Figure 1 
Summaries of  theoretical framework.
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1. Introduction
Working capital management measures the efficiency and financial 
well-being of  the organizations. Though the initial targets of  the 
organizations are to optimize profitability, at the same time 
company needs to maintain adequate asset-liability balances. 
Does the indicator of  working capital management, such as; 
cash conversion cycle (Panigrahi, 2013); average collection 
period; inventory turnover (Kasozi, 2017); average payable 
period (Vural, Sökmen, & Çetenak, 2012) impact on firm’s 
profitability is an intense debate towards the policymakers 
and researchers. A school of  thought believes that 
managing the firm’s short-term assets and liabilities 
intrinsically augments productivity, “at the risk of  possible 

inclusion and financial stability, this study proposes to adopt technological 
innovation, research and development to promote financial inclusion in 
order to get benefit of  financial stability in Bangladesh. As, technological 
development increases competitive pressures among the banks, the 
regulators should focus on strengthening institutional framework to 
neutralize the negative effect on competition on the stability of  the banking 
system. 
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insolvency”. On the contrary, working capital management ameliorates the 
capability to handle corporate risks which in turn creates values for the firms 
(Sharma & Kumar, 2011). Consistent with these two views, to maintain 
regular and sustainable profit company needs to deal with working capital 
management (Beaumont-Smith & Fletcher, 2009). Today’s business is so 
complicated; as a result, firms could do with handle assets and liabilities very 
carefully to maintain profitability.
 A lot of  studies have been conducted in this field, but mostly based on 
the developed country's economic setting. Therefore, the studies on the 
developing economy are important for the investor, policymakers. However, 
the main target of  this study is to examine the association between working 
capital and profitability in the developing country settings like Bangladesh. 
 This study specifically focuses on Bangladeshi textile and pharmaceutical 
firms with markets worth more than BDT 27,000 crore. One of  Bangladesh's 
fastest-growing industries, the pharmaceutical industry meets 98% of  the 
country's demand. In the fiscal year 2020–21, the industry, which grew at an 
average rate of  more than 15% (15.6%) per year, made $169 million by 
exporting medicines to 150 different nations. In terms of  pharmaceutical 
exports, Bangladesh is now placed 71st in the world (Sultana, 2016). In these 
conditions, it is essential to do an empirical study on Bangladesh's 
pharmaceutical industries. Because of  current trends in Bangladesh's 
pharmaceutical industry, investors and decision-makers have a lot of  
opportunities. However, Bangladesh's textile and garment industries have seen 
impressive expansion over the past 20 to 30 years, and the majority of  its 
factories are situated near rivers. Recently, Bangladesh has moved up to the 
second spot in the world for textile production and exports (Ahsan et al., 2019). 
 In Bangladesh, the dress production industry makes a significant 
contribution to GDP development, job creation, and foreign exchange 
influx. Bangladesh garment manufacturers and exporters association 
(BGMEA) reports demonstrated that garments industry made up over 83 
percent of  all export revenues in 2017–2018, totaling more than $30.61 
billion (Ullah, 2021). Additionally, in 2018, RMG and the connected fabric 
industry created almost 4.5 million job facilities (Akter, 2019). There is no 
question that the cloths production sector greatly outperforms other 
economic sectors in terms of  its contribution to the Bangladeshi economy; 
as a result, greater focus should be placed on guaranteeing the long-term 
viability of  such a crucial industry. Previous studies (Hoque, Mia, & Anwar, 
2015) on this issue focused limited sample size, but this study focused all 
active firms of  Pharmaceuticals and textile industries.
 Initially, the study measures working capital and then firm’s profitability. 

Data for the empirical study were collected from yearly reports of  recorded 
pharmaceuticals and textile Organizations of  Bangladesh over the periods 
from 2011 to 2019, and finally the ordinary least square regression model has 
been to evaluate the relationship. Our study reveals that, the cash conversion 
cycle is significantly positively associated with profitability, the average 
collection period is significantly negatively associated with profitability, and 
the inventory conversion period is also significantly negatively associated 
with profitability, but the average payable period is not significantly 
associated with profitability. The above literature review contributes to the 
existing literature. Firstly, previous studies conducted relationships based on 
the specific industry of  Bangladesh, but this study considers all the active 
manufacturing organizations of  Bangladesh. Secondly, this study applies 
trade-off  theory. Thirdly, this research adds to the literature by focusing on 
working capital management and profitability, particularly in the textile and 
pharmaceutical industries. There have been a few research on this topic, 
however they are limited in sample size and time period. Finally, the study will 
explain the result based on this theory. The rest of  the paper consists of  a 
literature review, research design, and results in discussion.

2. Theoretical framework
The study focuses trade-off  theory, which demonstrates that a high 
performing firm may lessen low profitability problem, therefore, sample 
firms may incur negative association between productivity and liquidity. 
Previous studies of  Eljelly (2004) found significant negative association 
between liquidity and profitability. 

3. Literature review
3.1. Cash conversion cycle and profitability.
The cash conversion cycle (Panigrahi, 2013) indicates the conversion of  
assets like; account receivable, inventory, etc. into cash. Previous research on 
various economies depicted the outcomes of  the cash conversion cycle and 
profitability. But the finding does not give an inclusive conclusion. Previous 
study demonstrates mix results (Panigrahi, 2013) based on the economy of  
India pointed out a negative and significant association between cash 

conversion cycle (Panigrahi, 2013) and profitability. On the other hand 
(Muscettola, 2014) demonstrates a positive relationship based on the Italian 
economy. Furthermore, Yazdanfar & Öhman, (2014) found significant 
positive relationship based on data from Sweden's small and medium-sized 
businesses. According to the African economy, Nigeria Zakari & Saidu, 
(2016) also found a significant positive relationship. Therefore, these 
dissimilar findings from diverse economies shed some light on further 
investigation on another economy. Thus, this study assumes that based on 
the economy of  Bangladesh the relationship would be consistent with the 
findings of  India as it is an Asian economy. As a result, current study has 
decided to fix up the hypothesis as follows:
H1: There is a significant positive relationship between cash conversion cycle and 
profitability. 

3.2. Average collection period and profitability
The average collection period indicates the time requires collecting the cash 
from the debtors, lower days of  the collection means the good performance 
of  the organizations. Unlike research has been conducted on various 
economies in this issue. For example, Mawutor (2014); illustrates negative 
relationship with profitability, but this association is statistically significant. 
At the same time Mawutor (2014); Iqbal & Zhuquan, (2015); also pointed out 
the same association. On the other hand, Wafula, Tibbs, & Ondiek, (2019) 
based on the data of  the service company found a significant positive 
relationship. Based on this dissimilar finding, this study proposes the 
following hypothesis based on the Bangladeshi economy as follows:
H2: There is a significant negative relationship between Average collection period and 
profitability.

3.3. Inventory collection period and profitability
Inventory uses for the production of  the products. The more the inventory 
turnover in the organizations indicates the more production. The rate of  
inventory turnover is also the indicator of  a firm’s performance. A school of  
thought depicts that firms which has a higher turnover rate are less likely to 
stock out and more secure for getting finance from various sources Kasozi 
(2017). Previous researches show mixed results regarding this issue. Research 
of  Kasozi (2017) shows affirmative relationship between inventory 
collection period and profitability. But the study of  Shah, Gujar, & Sohu 
(2018) on the economy of  Pakistan found an insignificant negative 
relationship. Based on the above explanation and findings, it has been crystal 
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clear that inventory collection and profitability are still a big issue of  
investigation on the diverse economy, therefore this study proposed a 
hypothesis to find out the answer to the question on this issue the following: 
H3: There is a significant positive relationship between Inventory turnover and 
profitability.

3.4. Payable period and profitability
The payable period indicates the time needs to settle the payment of  
creditors. If  the company can ensure the effective turnover of  account 
receivable and inventory then it would be conducive for the firms to settle 
creditors timely. The company’s profitability also depends on an accurate 
settlement with account and notes payable. But many types of  research 
demonstrate mixed results regarding the impacts of  payable period and 
profitability. For instance, diversified outcomes prevail in the literature 
regarding account payable turnover and profitability. Diversified evidence 
presented in the literature regarding payable period and ROA, for example 
Vural, Sökmen, & Çetenak, (2012); Akoto, Awunyo-Vitor, & Angmor, (2013) 
shows no association, but the study of  Falope & Ajilore, (2009); Raheman & 
Nasr, (2010) demonstrates positive relationship, interestingly, the findings of  
Deloof, (2003); Raheman & Nasr (2010); Enqvist Graham, & Nikkinen, 
(2014); Malik & Bukhari, (2014) demonstrates negative and significant 
relationship. Deloof  (2003) explains negative correlation as “the fact that less 
profitable firms wait longer to pay their bills”. According to Jose, Lancaster, 
and Stevens (1996), “increasing days in payables will cause losses of  early 
payment discounts and flexibility of  firm for future debt”. On the other hand 
Mehtap, (2016) support the idea of  the positive impact of  trade credit as a 
less costly financing source on the profitability of  firms. These dissimilar 
findings show that further research needs to be conducted on this issue, 
therefore, this study decided to fix up the hypothesis as follows:
H4: There is a significant negative relationship between average payable period and 
profitability.

4. Data and methodology
Secondary data have been taken from the websites of  pharmaceuticals and 
textile industries of  Bangladesh for the period 2011 to 2019. A total of  52 
manufacturing companies include 20 pharmaceuticals and 32 textile 
companies of  Bangladesh. Net sales, cost of  goods sold, net income, average 
accounts receivable, average inventory, average accounts payable, total assets, 
and total debt are among the financial data of  those businesses Mawutor, 

(2014). The study used the ordinary least square (OLS) regression model. 
From the listed manufacturing companies of  Bangladesh, we selected some 
(52) companies from pharmaceuticals (20) and textiles (32) because of  
information inconsistency and unavailability of  annual reports.

4.1. Description of  variables
Following previous studies, this study measured return on asset, as a measure 
of  a company's profitability, and consider it as dependent variable. 
Independent variable consists of  the cash conversion cycle Panigrahi, (2013); 
average collection period; inventory turnover Kasozi, (2017); average payable 
period Vural, Sökmen, & Çetenak, (2012) as a proxy for a component of  
working capital. Moreover, Debt ratio and firm size were used as control 
variables; Panigrahi , (2013); Raheman & Nasr, (2010). 
Table 1
Variable definitions

Table: 01 Proxy variables description with measurement.

4.2. Panel regression model
Consistent with previous studies Shah, Gujar, & Sohu, (2018); Panigrahi, 
(2013), this study uses OLS regression model to measure the relationship of  
working capital management with profitability. The study uses following 
model:
 ROAit= C+β1 (CCCi,t) + β2 (ACPi,t) +β3 (ICPi,t) + β4 (APP) + β5   
 (DRi,t) +β6 (FSZi,t) +     i,t
 Where, C, indicates Constant term 
 ROA = stands for Return on Assets 

 CCC = Cash Conversion Cycle 
 ACP=Average Collection Period 
 ICP=Inventory Conversion Cycle 
 APP=Average payable period
 DR=Debt Ratio SZ=Firm Size (Total Asset)
     =Error Term
 i,t=stands for firm(i) and year (t)

5. Descriptive statistics
The independent variables cash conversion cycle (Panigrahi, 2013), average 
collection period, inventory turnover (Kasozi, 2017), average payable period 
(Vural, Sökmen, & Çetenak, 2012), Debt Ratio (DR), and Firm Size (Total 
Asset) are all described in Table 02, including the dependent variable Return 
on Assets (ROA) (SZ). The average return on assets (ROA) is 6% of  total 
assets, implying that the sample companies' overall return rate is 6%, with a 
standard deviation of  7%. The ROA can reach a maximum of  44 percent and 
a minimum of  -11 percent. Cash conversion cycle (CCC) has been used to 
calculate liquidity; however, evidence shows that (in Table 2) the average 
value is 419.50, with a standard deviation of  91.61. Moreover, the highest and 
lowest possible score is 1570.20 and -32.52 respectively, highest value 
suggesting that businesses convert their capital into cash in at least 1570 days. 
The average collection period (ACP), which is used to measure a company's 
ability to turn receivables into cash, is another proxy variable for measuring 
liquidity. Results also show the mean value of  ACP is 180.50 days and a usual 
difference of  58.27 days.
Table 2
Descriptive statistics results of  selected manufacturing companies of  Bangladesh

The maximum amount of  time it takes a company to collect a receivable is 
1642.08 days, while the lowest amount is 0.00. Similarly, to determine the 
company's liquidity level, the inventory conversion period (ICP) is used. 
Evidence shows the average value and standard deviation of  the inventory 
conversion period is 288.01, and 95.29, respectively. Table 02 further 
demonstrates that the inventory conversion period (ICP) has a maximum 
value of  1124.99 and a minimum value of  0.00. Average debt ratio (DR) is 
0.06 and its standard deviation is 0.07. A company's maximum debt level is 
0.44, while its minimum debt level is -0.11. Furthermore, above table also 
explains that the mean value of  Firm Size (SZ) is 3.20 while the standard 
deviation is 0.56, but the highest and lowest values are 4.80 and 0.00, 
respectively.

5.1. Correlation analysis
Present study considered Correlation analysis to determine the relationship 
between asset liability management and a company's profitability (Shah, 
Gujar, & Sohu, 2018). The correlation coefficient can be anywhere between 
-1.00 and +1.00 (e.g., Almasarwah, 2015). Positive correlation occurs when 
the value of  one variable rises at the same time as the value of  another linked 
variable, and vice versa.
Table 3
Correlation coefficient results of  selected manufacturing companies of  Bangladesh

Table 3 above shows the outcomes of  the association between dependent 
and independent variables applied in the examination. Evidence 
demonstrates negative correlation between ROA with all the variables except 
the debt ratio.  However, results depicted that if  those stated proxy variables 
increase it may harm the firm’s profitability. The current study further 

investigates the relationship by using regression analysis because correlation 
result sometimes represents the partial result.

5.2. Panel regression analysis results 
The relationship is investigated using the ordinary least square approach in 
this study. Overall results derived by using STATA Software. However, 
current study has taken the information from the annual report of  listed 
pharmaceuticals and textile companies. Finally, 468 firm-year observations 
from 52 publicly traded manufacturing firms spanning a 9-year period from 
2011 to 2019 were fixed. ROA is the indicator of  profitability which is 
regressed against CCC, ACP, ICP, APP, DR, and firm size (Total Asset) in the 
following regression estimation result.
Table 4
The result of  ordinary least square (OLS) of  selected manufacturing companies of  Bangladesh

[Note: Table shows the regression results of  working capital management and profitability. 
Statistical significance level are marked by star *, **, *** for 10%, 5%, and 1% level 
respectively. ROA indicates return on asset, CCC indicates cash conversion cycle, ACP 
indicates average collection period, ICP shows inventory conversion period, and DR is debt 
ratio.]
Sources: Statistical results from sample firms

Table 04 shows the results of  regression analysis; the entire R-square is about 
0.19, suggesting that the explanatory variables explained roughly 19% of  the 
variation in return on assets. When all other variables remain steady and 
unchanged, the slope of  the equation is 0.046, meaning that the ROA is 
anticipated to fall by 0.046. Further evidence illustrates that there is a 
affirmative association between CCC and ROA, which is significant at a 5% 
level, indicating that the hypothesis is accepted at a 5% level of  significance. 
As a result, a significant increase in the CCC would result in a profit rise of  
0.028 percent. The findings have supported Muscettola (2014), Yazdanfar 

and Öhman (2014), Zakari and Saidu (2016), but not Panigrahi (2013). The 
findings are also not supported by the Trade-off  Theory.
 Furthermore, there is a considerable negative connection between the 
ROA and ACP, and it is statistically significant. As a result, the null hypothesis 
will be accepted at a 1% significance level. This means that a 1% reduction in 
the average collection period will result in a 0.039 percent drop in 
profitability. This observation is in line with others Mawutor, (2014); Iqbal & 
Zhuquan, (2015); Mathuva, (2015). This result, on the other hand, 
contradicts the findings of  Wafula, Tibbs, & Ondiek, (2019). Finally, the 
trade-off  theory is supported by this result.
 Furthermore, the results show a negative association between the ICP 
and ROA, which is statistically meaningful at the 10% level. As a result, this 
hypothesis is rejected, although it is compatible with the Trade-off  theory, 
which states that liquidity should be inversely connected with company 
profitability. The conclusions of  the study are also supported by the results 
Shah, Gujar, & Sohu, (2018). It backs up the idea that a 1% reduction in 
inventory conversion time would result in a 0.021 percent expansion. 
Additionally, ROA has no significant association with APP, but momentous 
relationship with firm size and debt ratio.

6. Conclusion
The primary goal of  this research is to look into the link between working 
capital management and a company's profitability. To conduct empirical 
analysis the study collected data from the annual report of  relevant 
companies listed in the stock exchanges of  Bangladesh. The sample consists 
of  52 firms in the manufacturing sector including 20 pharmaceuticals and 32 
textile companies of  Bangladesh over nine years spanning from 2011 to 
2019. Results show that the cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly 
negatively connected, and the inventory conversion period is also 
significantly negatively associated with profitability, but the average payable 
period is not significantly associated. 
 Overall, the result illustrates that hypothesis numbers 01 and 02 are 
accepted and 03 and 04 are rejected. Moreover, the results of  hypotheses 02 
and 03 support the trade-off  theory. This study only considers two industry 
textile and pharmaceuticals, so future research may be conducted on the full 
sample of  manufacturing of  Bangladesh. The policymakers and investors 
may use these findings to make the corporate governance and other financial 
standards-related decisions. Further studies may undertake in this field using 
larger sample sizes and cross-country research.
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clear that inventory collection and profitability are still a big issue of  
investigation on the diverse economy, therefore this study proposed a 
hypothesis to find out the answer to the question on this issue the following: 
H3: There is a significant positive relationship between Inventory turnover and 
profitability.

3.4. Payable period and profitability
The payable period indicates the time needs to settle the payment of  
creditors. If  the company can ensure the effective turnover of  account 
receivable and inventory then it would be conducive for the firms to settle 
creditors timely. The company’s profitability also depends on an accurate 
settlement with account and notes payable. But many types of  research 
demonstrate mixed results regarding the impacts of  payable period and 
profitability. For instance, diversified outcomes prevail in the literature 
regarding account payable turnover and profitability. Diversified evidence 
presented in the literature regarding payable period and ROA, for example 
Vural, Sökmen, & Çetenak, (2012); Akoto, Awunyo-Vitor, & Angmor, (2013) 
shows no association, but the study of  Falope & Ajilore, (2009); Raheman & 
Nasr, (2010) demonstrates positive relationship, interestingly, the findings of  
Deloof, (2003); Raheman & Nasr (2010); Enqvist Graham, & Nikkinen, 
(2014); Malik & Bukhari, (2014) demonstrates negative and significant 
relationship. Deloof  (2003) explains negative correlation as “the fact that less 
profitable firms wait longer to pay their bills”. According to Jose, Lancaster, 
and Stevens (1996), “increasing days in payables will cause losses of  early 
payment discounts and flexibility of  firm for future debt”. On the other hand 
Mehtap, (2016) support the idea of  the positive impact of  trade credit as a 
less costly financing source on the profitability of  firms. These dissimilar 
findings show that further research needs to be conducted on this issue, 
therefore, this study decided to fix up the hypothesis as follows:
H4: There is a significant negative relationship between average payable period and 
profitability.

4. Data and methodology
Secondary data have been taken from the websites of  pharmaceuticals and 
textile industries of  Bangladesh for the period 2011 to 2019. A total of  52 
manufacturing companies include 20 pharmaceuticals and 32 textile 
companies of  Bangladesh. Net sales, cost of  goods sold, net income, average 
accounts receivable, average inventory, average accounts payable, total assets, 
and total debt are among the financial data of  those businesses Mawutor, 

(2014). The study used the ordinary least square (OLS) regression model. 
From the listed manufacturing companies of  Bangladesh, we selected some 
(52) companies from pharmaceuticals (20) and textiles (32) because of  
information inconsistency and unavailability of  annual reports.

4.1. Description of  variables
Following previous studies, this study measured return on asset, as a measure 
of  a company's profitability, and consider it as dependent variable. 
Independent variable consists of  the cash conversion cycle Panigrahi, (2013); 
average collection period; inventory turnover Kasozi, (2017); average payable 
period Vural, Sökmen, & Çetenak, (2012) as a proxy for a component of  
working capital. Moreover, Debt ratio and firm size were used as control 
variables; Panigrahi , (2013); Raheman & Nasr, (2010). 
Table 1
Variable definitions

Table: 01 Proxy variables description with measurement.

4.2. Panel regression model
Consistent with previous studies Shah, Gujar, & Sohu, (2018); Panigrahi, 
(2013), this study uses OLS regression model to measure the relationship of  
working capital management with profitability. The study uses following 
model:
 ROAit= C+β1 (CCCi,t) + β2 (ACPi,t) +β3 (ICPi,t) + β4 (APP) + β5   
 (DRi,t) +β6 (FSZi,t) +     i,t
 Where, C, indicates Constant term 
 ROA = stands for Return on Assets 

 CCC = Cash Conversion Cycle 
 ACP=Average Collection Period 
 ICP=Inventory Conversion Cycle 
 APP=Average payable period
 DR=Debt Ratio SZ=Firm Size (Total Asset)
     =Error Term
 i,t=stands for firm(i) and year (t)

5. Descriptive statistics
The independent variables cash conversion cycle (Panigrahi, 2013), average 
collection period, inventory turnover (Kasozi, 2017), average payable period 
(Vural, Sökmen, & Çetenak, 2012), Debt Ratio (DR), and Firm Size (Total 
Asset) are all described in Table 02, including the dependent variable Return 
on Assets (ROA) (SZ). The average return on assets (ROA) is 6% of  total 
assets, implying that the sample companies' overall return rate is 6%, with a 
standard deviation of  7%. The ROA can reach a maximum of  44 percent and 
a minimum of  -11 percent. Cash conversion cycle (CCC) has been used to 
calculate liquidity; however, evidence shows that (in Table 2) the average 
value is 419.50, with a standard deviation of  91.61. Moreover, the highest and 
lowest possible score is 1570.20 and -32.52 respectively, highest value 
suggesting that businesses convert their capital into cash in at least 1570 days. 
The average collection period (ACP), which is used to measure a company's 
ability to turn receivables into cash, is another proxy variable for measuring 
liquidity. Results also show the mean value of  ACP is 180.50 days and a usual 
difference of  58.27 days.
Table 2
Descriptive statistics results of  selected manufacturing companies of  Bangladesh

The maximum amount of  time it takes a company to collect a receivable is 
1642.08 days, while the lowest amount is 0.00. Similarly, to determine the 
company's liquidity level, the inventory conversion period (ICP) is used. 
Evidence shows the average value and standard deviation of  the inventory 
conversion period is 288.01, and 95.29, respectively. Table 02 further 
demonstrates that the inventory conversion period (ICP) has a maximum 
value of  1124.99 and a minimum value of  0.00. Average debt ratio (DR) is 
0.06 and its standard deviation is 0.07. A company's maximum debt level is 
0.44, while its minimum debt level is -0.11. Furthermore, above table also 
explains that the mean value of  Firm Size (SZ) is 3.20 while the standard 
deviation is 0.56, but the highest and lowest values are 4.80 and 0.00, 
respectively.

5.1. Correlation analysis
Present study considered Correlation analysis to determine the relationship 
between asset liability management and a company's profitability (Shah, 
Gujar, & Sohu, 2018). The correlation coefficient can be anywhere between 
-1.00 and +1.00 (e.g., Almasarwah, 2015). Positive correlation occurs when 
the value of  one variable rises at the same time as the value of  another linked 
variable, and vice versa.
Table 3
Correlation coefficient results of  selected manufacturing companies of  Bangladesh

Table 3 above shows the outcomes of  the association between dependent 
and independent variables applied in the examination. Evidence 
demonstrates negative correlation between ROA with all the variables except 
the debt ratio.  However, results depicted that if  those stated proxy variables 
increase it may harm the firm’s profitability. The current study further 

investigates the relationship by using regression analysis because correlation 
result sometimes represents the partial result.

5.2. Panel regression analysis results 
The relationship is investigated using the ordinary least square approach in 
this study. Overall results derived by using STATA Software. However, 
current study has taken the information from the annual report of  listed 
pharmaceuticals and textile companies. Finally, 468 firm-year observations 
from 52 publicly traded manufacturing firms spanning a 9-year period from 
2011 to 2019 were fixed. ROA is the indicator of  profitability which is 
regressed against CCC, ACP, ICP, APP, DR, and firm size (Total Asset) in the 
following regression estimation result.
Table 4
The result of  ordinary least square (OLS) of  selected manufacturing companies of  Bangladesh

[Note: Table shows the regression results of  working capital management and profitability. 
Statistical significance level are marked by star *, **, *** for 10%, 5%, and 1% level 
respectively. ROA indicates return on asset, CCC indicates cash conversion cycle, ACP 
indicates average collection period, ICP shows inventory conversion period, and DR is debt 
ratio.]
Sources: Statistical results from sample firms

Table 04 shows the results of  regression analysis; the entire R-square is about 
0.19, suggesting that the explanatory variables explained roughly 19% of  the 
variation in return on assets. When all other variables remain steady and 
unchanged, the slope of  the equation is 0.046, meaning that the ROA is 
anticipated to fall by 0.046. Further evidence illustrates that there is a 
affirmative association between CCC and ROA, which is significant at a 5% 
level, indicating that the hypothesis is accepted at a 5% level of  significance. 
As a result, a significant increase in the CCC would result in a profit rise of  
0.028 percent. The findings have supported Muscettola (2014), Yazdanfar 

and Öhman (2014), Zakari and Saidu (2016), but not Panigrahi (2013). The 
findings are also not supported by the Trade-off  Theory.
 Furthermore, there is a considerable negative connection between the 
ROA and ACP, and it is statistically significant. As a result, the null hypothesis 
will be accepted at a 1% significance level. This means that a 1% reduction in 
the average collection period will result in a 0.039 percent drop in 
profitability. This observation is in line with others Mawutor, (2014); Iqbal & 
Zhuquan, (2015); Mathuva, (2015). This result, on the other hand, 
contradicts the findings of  Wafula, Tibbs, & Ondiek, (2019). Finally, the 
trade-off  theory is supported by this result.
 Furthermore, the results show a negative association between the ICP 
and ROA, which is statistically meaningful at the 10% level. As a result, this 
hypothesis is rejected, although it is compatible with the Trade-off  theory, 
which states that liquidity should be inversely connected with company 
profitability. The conclusions of  the study are also supported by the results 
Shah, Gujar, & Sohu, (2018). It backs up the idea that a 1% reduction in 
inventory conversion time would result in a 0.021 percent expansion. 
Additionally, ROA has no significant association with APP, but momentous 
relationship with firm size and debt ratio.

6. Conclusion
The primary goal of  this research is to look into the link between working 
capital management and a company's profitability. To conduct empirical 
analysis the study collected data from the annual report of  relevant 
companies listed in the stock exchanges of  Bangladesh. The sample consists 
of  52 firms in the manufacturing sector including 20 pharmaceuticals and 32 
textile companies of  Bangladesh over nine years spanning from 2011 to 
2019. Results show that the cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly 
negatively connected, and the inventory conversion period is also 
significantly negatively associated with profitability, but the average payable 
period is not significantly associated. 
 Overall, the result illustrates that hypothesis numbers 01 and 02 are 
accepted and 03 and 04 are rejected. Moreover, the results of  hypotheses 02 
and 03 support the trade-off  theory. This study only considers two industry 
textile and pharmaceuticals, so future research may be conducted on the full 
sample of  manufacturing of  Bangladesh. The policymakers and investors 
may use these findings to make the corporate governance and other financial 
standards-related decisions. Further studies may undertake in this field using 
larger sample sizes and cross-country research.
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Explanation                                         Measurement                                    Variable
“Return on asset (ROA)”                        (Net income)/ 
(Mawutor, 2014)                                         (Total asset)                Dependent

“Average collection  “(Average Account Receivable)/ Independent
period (ACP)”  (Net sales*365)’’ (Mkiibi et al., 2014) 
“Inventory Collection period “(Average Inventory)/(Cost of  Goods  ,,
(ICP)” (Shah Gujar, & Sohu, 2018) sold*365)” (Shah, Gujar, & Sohu, 2018)
“Average payable period (APP)”  (Average Account Payable)/ ,,
(Falope & Ajilore, 2009) (Cost of  Goods sold*365) 

“Cash Conversion Cycle  “(Average collection period)+(Inventory 

 (CCC)” (Panigrahi, 2013) Collection period)-(Average payable period)”  ,, 
  (Panigrahi, 2013)
“Debt Ratio (DR)”(Deloof,  (Total Debt)/(Total asset) Independent
2003; Raheman & Nasr, 2010)  (Control)  
“Firm Size (SZ)” (Deloof, 
2003; Raheman & Nasr, 2010) Total Asset ,,
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clear that inventory collection and profitability are still a big issue of  
investigation on the diverse economy, therefore this study proposed a 
hypothesis to find out the answer to the question on this issue the following: 
H3: There is a significant positive relationship between Inventory turnover and 
profitability.

3.4. Payable period and profitability
The payable period indicates the time needs to settle the payment of  
creditors. If  the company can ensure the effective turnover of  account 
receivable and inventory then it would be conducive for the firms to settle 
creditors timely. The company’s profitability also depends on an accurate 
settlement with account and notes payable. But many types of  research 
demonstrate mixed results regarding the impacts of  payable period and 
profitability. For instance, diversified outcomes prevail in the literature 
regarding account payable turnover and profitability. Diversified evidence 
presented in the literature regarding payable period and ROA, for example 
Vural, Sökmen, & Çetenak, (2012); Akoto, Awunyo-Vitor, & Angmor, (2013) 
shows no association, but the study of  Falope & Ajilore, (2009); Raheman & 
Nasr, (2010) demonstrates positive relationship, interestingly, the findings of  
Deloof, (2003); Raheman & Nasr (2010); Enqvist Graham, & Nikkinen, 
(2014); Malik & Bukhari, (2014) demonstrates negative and significant 
relationship. Deloof  (2003) explains negative correlation as “the fact that less 
profitable firms wait longer to pay their bills”. According to Jose, Lancaster, 
and Stevens (1996), “increasing days in payables will cause losses of  early 
payment discounts and flexibility of  firm for future debt”. On the other hand 
Mehtap, (2016) support the idea of  the positive impact of  trade credit as a 
less costly financing source on the profitability of  firms. These dissimilar 
findings show that further research needs to be conducted on this issue, 
therefore, this study decided to fix up the hypothesis as follows:
H4: There is a significant negative relationship between average payable period and 
profitability.

4. Data and methodology
Secondary data have been taken from the websites of  pharmaceuticals and 
textile industries of  Bangladesh for the period 2011 to 2019. A total of  52 
manufacturing companies include 20 pharmaceuticals and 32 textile 
companies of  Bangladesh. Net sales, cost of  goods sold, net income, average 
accounts receivable, average inventory, average accounts payable, total assets, 
and total debt are among the financial data of  those businesses Mawutor, 

(2014). The study used the ordinary least square (OLS) regression model. 
From the listed manufacturing companies of  Bangladesh, we selected some 
(52) companies from pharmaceuticals (20) and textiles (32) because of  
information inconsistency and unavailability of  annual reports.

4.1. Description of  variables
Following previous studies, this study measured return on asset, as a measure 
of  a company's profitability, and consider it as dependent variable. 
Independent variable consists of  the cash conversion cycle Panigrahi, (2013); 
average collection period; inventory turnover Kasozi, (2017); average payable 
period Vural, Sökmen, & Çetenak, (2012) as a proxy for a component of  
working capital. Moreover, Debt ratio and firm size were used as control 
variables; Panigrahi , (2013); Raheman & Nasr, (2010). 
Table 1
Variable definitions

Table: 01 Proxy variables description with measurement.

4.2. Panel regression model
Consistent with previous studies Shah, Gujar, & Sohu, (2018); Panigrahi, 
(2013), this study uses OLS regression model to measure the relationship of  
working capital management with profitability. The study uses following 
model:
 ROAit= C+β1 (CCCi,t) + β2 (ACPi,t) +β3 (ICPi,t) + β4 (APP) + β5   
 (DRi,t) +β6 (FSZi,t) +     i,t
 Where, C, indicates Constant term 
 ROA = stands for Return on Assets 

 CCC = Cash Conversion Cycle 
 ACP=Average Collection Period 
 ICP=Inventory Conversion Cycle 
 APP=Average payable period
 DR=Debt Ratio SZ=Firm Size (Total Asset)
     =Error Term
 i,t=stands for firm(i) and year (t)

5. Descriptive statistics
The independent variables cash conversion cycle (Panigrahi, 2013), average 
collection period, inventory turnover (Kasozi, 2017), average payable period 
(Vural, Sökmen, & Çetenak, 2012), Debt Ratio (DR), and Firm Size (Total 
Asset) are all described in Table 02, including the dependent variable Return 
on Assets (ROA) (SZ). The average return on assets (ROA) is 6% of  total 
assets, implying that the sample companies' overall return rate is 6%, with a 
standard deviation of  7%. The ROA can reach a maximum of  44 percent and 
a minimum of  -11 percent. Cash conversion cycle (CCC) has been used to 
calculate liquidity; however, evidence shows that (in Table 2) the average 
value is 419.50, with a standard deviation of  91.61. Moreover, the highest and 
lowest possible score is 1570.20 and -32.52 respectively, highest value 
suggesting that businesses convert their capital into cash in at least 1570 days. 
The average collection period (ACP), which is used to measure a company's 
ability to turn receivables into cash, is another proxy variable for measuring 
liquidity. Results also show the mean value of  ACP is 180.50 days and a usual 
difference of  58.27 days.
Table 2
Descriptive statistics results of  selected manufacturing companies of  Bangladesh

The maximum amount of  time it takes a company to collect a receivable is 
1642.08 days, while the lowest amount is 0.00. Similarly, to determine the 
company's liquidity level, the inventory conversion period (ICP) is used. 
Evidence shows the average value and standard deviation of  the inventory 
conversion period is 288.01, and 95.29, respectively. Table 02 further 
demonstrates that the inventory conversion period (ICP) has a maximum 
value of  1124.99 and a minimum value of  0.00. Average debt ratio (DR) is 
0.06 and its standard deviation is 0.07. A company's maximum debt level is 
0.44, while its minimum debt level is -0.11. Furthermore, above table also 
explains that the mean value of  Firm Size (SZ) is 3.20 while the standard 
deviation is 0.56, but the highest and lowest values are 4.80 and 0.00, 
respectively.

5.1. Correlation analysis
Present study considered Correlation analysis to determine the relationship 
between asset liability management and a company's profitability (Shah, 
Gujar, & Sohu, 2018). The correlation coefficient can be anywhere between 
-1.00 and +1.00 (e.g., Almasarwah, 2015). Positive correlation occurs when 
the value of  one variable rises at the same time as the value of  another linked 
variable, and vice versa.
Table 3
Correlation coefficient results of  selected manufacturing companies of  Bangladesh

Table 3 above shows the outcomes of  the association between dependent 
and independent variables applied in the examination. Evidence 
demonstrates negative correlation between ROA with all the variables except 
the debt ratio.  However, results depicted that if  those stated proxy variables 
increase it may harm the firm’s profitability. The current study further 

investigates the relationship by using regression analysis because correlation 
result sometimes represents the partial result.

5.2. Panel regression analysis results 
The relationship is investigated using the ordinary least square approach in 
this study. Overall results derived by using STATA Software. However, 
current study has taken the information from the annual report of  listed 
pharmaceuticals and textile companies. Finally, 468 firm-year observations 
from 52 publicly traded manufacturing firms spanning a 9-year period from 
2011 to 2019 were fixed. ROA is the indicator of  profitability which is 
regressed against CCC, ACP, ICP, APP, DR, and firm size (Total Asset) in the 
following regression estimation result.
Table 4
The result of  ordinary least square (OLS) of  selected manufacturing companies of  Bangladesh

[Note: Table shows the regression results of  working capital management and profitability. 
Statistical significance level are marked by star *, **, *** for 10%, 5%, and 1% level 
respectively. ROA indicates return on asset, CCC indicates cash conversion cycle, ACP 
indicates average collection period, ICP shows inventory conversion period, and DR is debt 
ratio.]
Sources: Statistical results from sample firms

Table 04 shows the results of  regression analysis; the entire R-square is about 
0.19, suggesting that the explanatory variables explained roughly 19% of  the 
variation in return on assets. When all other variables remain steady and 
unchanged, the slope of  the equation is 0.046, meaning that the ROA is 
anticipated to fall by 0.046. Further evidence illustrates that there is a 
affirmative association between CCC and ROA, which is significant at a 5% 
level, indicating that the hypothesis is accepted at a 5% level of  significance. 
As a result, a significant increase in the CCC would result in a profit rise of  
0.028 percent. The findings have supported Muscettola (2014), Yazdanfar 

and Öhman (2014), Zakari and Saidu (2016), but not Panigrahi (2013). The 
findings are also not supported by the Trade-off  Theory.
 Furthermore, there is a considerable negative connection between the 
ROA and ACP, and it is statistically significant. As a result, the null hypothesis 
will be accepted at a 1% significance level. This means that a 1% reduction in 
the average collection period will result in a 0.039 percent drop in 
profitability. This observation is in line with others Mawutor, (2014); Iqbal & 
Zhuquan, (2015); Mathuva, (2015). This result, on the other hand, 
contradicts the findings of  Wafula, Tibbs, & Ondiek, (2019). Finally, the 
trade-off  theory is supported by this result.
 Furthermore, the results show a negative association between the ICP 
and ROA, which is statistically meaningful at the 10% level. As a result, this 
hypothesis is rejected, although it is compatible with the Trade-off  theory, 
which states that liquidity should be inversely connected with company 
profitability. The conclusions of  the study are also supported by the results 
Shah, Gujar, & Sohu, (2018). It backs up the idea that a 1% reduction in 
inventory conversion time would result in a 0.021 percent expansion. 
Additionally, ROA has no significant association with APP, but momentous 
relationship with firm size and debt ratio.

6. Conclusion
The primary goal of  this research is to look into the link between working 
capital management and a company's profitability. To conduct empirical 
analysis the study collected data from the annual report of  relevant 
companies listed in the stock exchanges of  Bangladesh. The sample consists 
of  52 firms in the manufacturing sector including 20 pharmaceuticals and 32 
textile companies of  Bangladesh over nine years spanning from 2011 to 
2019. Results show that the cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly 
negatively connected, and the inventory conversion period is also 
significantly negatively associated with profitability, but the average payable 
period is not significantly associated. 
 Overall, the result illustrates that hypothesis numbers 01 and 02 are 
accepted and 03 and 04 are rejected. Moreover, the results of  hypotheses 02 
and 03 support the trade-off  theory. This study only considers two industry 
textile and pharmaceuticals, so future research may be conducted on the full 
sample of  manufacturing of  Bangladesh. The policymakers and investors 
may use these findings to make the corporate governance and other financial 
standards-related decisions. Further studies may undertake in this field using 
larger sample sizes and cross-country research.
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Variable Mean Median Standard deviation Minimum Maximum
ROA 0.06 0.04 0.07 -0.11 0.44
CCC  419.50 207.25 91.61 -32.52 1570.20
ACP  180.50 91.23 58.27 0.00 1642.08
ICP  288.01 138.08 95.29 0.00 1124.99
APP  49.02 15.40 41.75 0.00 1748.75
DR  0.12 0.08 0.15 0.00 2.18
Firm Size 3.20 3.22 0.56 0.00 4.80

Source: Statistical data from listed pharmaceuticals and textile firms of  Bangladesh.
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clear that inventory collection and profitability are still a big issue of  
investigation on the diverse economy, therefore this study proposed a 
hypothesis to find out the answer to the question on this issue the following: 
H3: There is a significant positive relationship between Inventory turnover and 
profitability.

3.4. Payable period and profitability
The payable period indicates the time needs to settle the payment of  
creditors. If  the company can ensure the effective turnover of  account 
receivable and inventory then it would be conducive for the firms to settle 
creditors timely. The company’s profitability also depends on an accurate 
settlement with account and notes payable. But many types of  research 
demonstrate mixed results regarding the impacts of  payable period and 
profitability. For instance, diversified outcomes prevail in the literature 
regarding account payable turnover and profitability. Diversified evidence 
presented in the literature regarding payable period and ROA, for example 
Vural, Sökmen, & Çetenak, (2012); Akoto, Awunyo-Vitor, & Angmor, (2013) 
shows no association, but the study of  Falope & Ajilore, (2009); Raheman & 
Nasr, (2010) demonstrates positive relationship, interestingly, the findings of  
Deloof, (2003); Raheman & Nasr (2010); Enqvist Graham, & Nikkinen, 
(2014); Malik & Bukhari, (2014) demonstrates negative and significant 
relationship. Deloof  (2003) explains negative correlation as “the fact that less 
profitable firms wait longer to pay their bills”. According to Jose, Lancaster, 
and Stevens (1996), “increasing days in payables will cause losses of  early 
payment discounts and flexibility of  firm for future debt”. On the other hand 
Mehtap, (2016) support the idea of  the positive impact of  trade credit as a 
less costly financing source on the profitability of  firms. These dissimilar 
findings show that further research needs to be conducted on this issue, 
therefore, this study decided to fix up the hypothesis as follows:
H4: There is a significant negative relationship between average payable period and 
profitability.

4. Data and methodology
Secondary data have been taken from the websites of  pharmaceuticals and 
textile industries of  Bangladesh for the period 2011 to 2019. A total of  52 
manufacturing companies include 20 pharmaceuticals and 32 textile 
companies of  Bangladesh. Net sales, cost of  goods sold, net income, average 
accounts receivable, average inventory, average accounts payable, total assets, 
and total debt are among the financial data of  those businesses Mawutor, 

(2014). The study used the ordinary least square (OLS) regression model. 
From the listed manufacturing companies of  Bangladesh, we selected some 
(52) companies from pharmaceuticals (20) and textiles (32) because of  
information inconsistency and unavailability of  annual reports.

4.1. Description of  variables
Following previous studies, this study measured return on asset, as a measure 
of  a company's profitability, and consider it as dependent variable. 
Independent variable consists of  the cash conversion cycle Panigrahi, (2013); 
average collection period; inventory turnover Kasozi, (2017); average payable 
period Vural, Sökmen, & Çetenak, (2012) as a proxy for a component of  
working capital. Moreover, Debt ratio and firm size were used as control 
variables; Panigrahi , (2013); Raheman & Nasr, (2010). 
Table 1
Variable definitions

Table: 01 Proxy variables description with measurement.

4.2. Panel regression model
Consistent with previous studies Shah, Gujar, & Sohu, (2018); Panigrahi, 
(2013), this study uses OLS regression model to measure the relationship of  
working capital management with profitability. The study uses following 
model:
 ROAit= C+β1 (CCCi,t) + β2 (ACPi,t) +β3 (ICPi,t) + β4 (APP) + β5   
 (DRi,t) +β6 (FSZi,t) +     i,t
 Where, C, indicates Constant term 
 ROA = stands for Return on Assets 

 CCC = Cash Conversion Cycle 
 ACP=Average Collection Period 
 ICP=Inventory Conversion Cycle 
 APP=Average payable period
 DR=Debt Ratio SZ=Firm Size (Total Asset)
     =Error Term
 i,t=stands for firm(i) and year (t)

5. Descriptive statistics
The independent variables cash conversion cycle (Panigrahi, 2013), average 
collection period, inventory turnover (Kasozi, 2017), average payable period 
(Vural, Sökmen, & Çetenak, 2012), Debt Ratio (DR), and Firm Size (Total 
Asset) are all described in Table 02, including the dependent variable Return 
on Assets (ROA) (SZ). The average return on assets (ROA) is 6% of  total 
assets, implying that the sample companies' overall return rate is 6%, with a 
standard deviation of  7%. The ROA can reach a maximum of  44 percent and 
a minimum of  -11 percent. Cash conversion cycle (CCC) has been used to 
calculate liquidity; however, evidence shows that (in Table 2) the average 
value is 419.50, with a standard deviation of  91.61. Moreover, the highest and 
lowest possible score is 1570.20 and -32.52 respectively, highest value 
suggesting that businesses convert their capital into cash in at least 1570 days. 
The average collection period (ACP), which is used to measure a company's 
ability to turn receivables into cash, is another proxy variable for measuring 
liquidity. Results also show the mean value of  ACP is 180.50 days and a usual 
difference of  58.27 days.
Table 2
Descriptive statistics results of  selected manufacturing companies of  Bangladesh

The maximum amount of  time it takes a company to collect a receivable is 
1642.08 days, while the lowest amount is 0.00. Similarly, to determine the 
company's liquidity level, the inventory conversion period (ICP) is used. 
Evidence shows the average value and standard deviation of  the inventory 
conversion period is 288.01, and 95.29, respectively. Table 02 further 
demonstrates that the inventory conversion period (ICP) has a maximum 
value of  1124.99 and a minimum value of  0.00. Average debt ratio (DR) is 
0.06 and its standard deviation is 0.07. A company's maximum debt level is 
0.44, while its minimum debt level is -0.11. Furthermore, above table also 
explains that the mean value of  Firm Size (SZ) is 3.20 while the standard 
deviation is 0.56, but the highest and lowest values are 4.80 and 0.00, 
respectively.

5.1. Correlation analysis
Present study considered Correlation analysis to determine the relationship 
between asset liability management and a company's profitability (Shah, 
Gujar, & Sohu, 2018). The correlation coefficient can be anywhere between 
-1.00 and +1.00 (e.g., Almasarwah, 2015). Positive correlation occurs when 
the value of  one variable rises at the same time as the value of  another linked 
variable, and vice versa.
Table 3
Correlation coefficient results of  selected manufacturing companies of  Bangladesh

Table 3 above shows the outcomes of  the association between dependent 
and independent variables applied in the examination. Evidence 
demonstrates negative correlation between ROA with all the variables except 
the debt ratio.  However, results depicted that if  those stated proxy variables 
increase it may harm the firm’s profitability. The current study further 

investigates the relationship by using regression analysis because correlation 
result sometimes represents the partial result.

5.2. Panel regression analysis results 
The relationship is investigated using the ordinary least square approach in 
this study. Overall results derived by using STATA Software. However, 
current study has taken the information from the annual report of  listed 
pharmaceuticals and textile companies. Finally, 468 firm-year observations 
from 52 publicly traded manufacturing firms spanning a 9-year period from 
2011 to 2019 were fixed. ROA is the indicator of  profitability which is 
regressed against CCC, ACP, ICP, APP, DR, and firm size (Total Asset) in the 
following regression estimation result.
Table 4
The result of  ordinary least square (OLS) of  selected manufacturing companies of  Bangladesh

[Note: Table shows the regression results of  working capital management and profitability. 
Statistical significance level are marked by star *, **, *** for 10%, 5%, and 1% level 
respectively. ROA indicates return on asset, CCC indicates cash conversion cycle, ACP 
indicates average collection period, ICP shows inventory conversion period, and DR is debt 
ratio.]
Sources: Statistical results from sample firms

Table 04 shows the results of  regression analysis; the entire R-square is about 
0.19, suggesting that the explanatory variables explained roughly 19% of  the 
variation in return on assets. When all other variables remain steady and 
unchanged, the slope of  the equation is 0.046, meaning that the ROA is 
anticipated to fall by 0.046. Further evidence illustrates that there is a 
affirmative association between CCC and ROA, which is significant at a 5% 
level, indicating that the hypothesis is accepted at a 5% level of  significance. 
As a result, a significant increase in the CCC would result in a profit rise of  
0.028 percent. The findings have supported Muscettola (2014), Yazdanfar 

and Öhman (2014), Zakari and Saidu (2016), but not Panigrahi (2013). The 
findings are also not supported by the Trade-off  Theory.
 Furthermore, there is a considerable negative connection between the 
ROA and ACP, and it is statistically significant. As a result, the null hypothesis 
will be accepted at a 1% significance level. This means that a 1% reduction in 
the average collection period will result in a 0.039 percent drop in 
profitability. This observation is in line with others Mawutor, (2014); Iqbal & 
Zhuquan, (2015); Mathuva, (2015). This result, on the other hand, 
contradicts the findings of  Wafula, Tibbs, & Ondiek, (2019). Finally, the 
trade-off  theory is supported by this result.
 Furthermore, the results show a negative association between the ICP 
and ROA, which is statistically meaningful at the 10% level. As a result, this 
hypothesis is rejected, although it is compatible with the Trade-off  theory, 
which states that liquidity should be inversely connected with company 
profitability. The conclusions of  the study are also supported by the results 
Shah, Gujar, & Sohu, (2018). It backs up the idea that a 1% reduction in 
inventory conversion time would result in a 0.021 percent expansion. 
Additionally, ROA has no significant association with APP, but momentous 
relationship with firm size and debt ratio.

6. Conclusion
The primary goal of  this research is to look into the link between working 
capital management and a company's profitability. To conduct empirical 
analysis the study collected data from the annual report of  relevant 
companies listed in the stock exchanges of  Bangladesh. The sample consists 
of  52 firms in the manufacturing sector including 20 pharmaceuticals and 32 
textile companies of  Bangladesh over nine years spanning from 2011 to 
2019. Results show that the cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly 
negatively connected, and the inventory conversion period is also 
significantly negatively associated with profitability, but the average payable 
period is not significantly associated. 
 Overall, the result illustrates that hypothesis numbers 01 and 02 are 
accepted and 03 and 04 are rejected. Moreover, the results of  hypotheses 02 
and 03 support the trade-off  theory. This study only considers two industry 
textile and pharmaceuticals, so future research may be conducted on the full 
sample of  manufacturing of  Bangladesh. The policymakers and investors 
may use these findings to make the corporate governance and other financial 
standards-related decisions. Further studies may undertake in this field using 
larger sample sizes and cross-country research.
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Variable ACP ICP APP CCC FIRM SIZE Debt ratio ROA
ACP 1      
ICP 0.41*** 1     
APP 0.07 0.12** 1    
CCC 0.65*** 0.79*** -0.12** 1   
FIRM SIZE -0.16*** -0.15*** -0.03 -0.23*** 1  
Debt Ratio -0.03 0.10** -0.11** 0.05 -0.05 1 
ROA -0.33*** -0.16*** -0.02 -0.20*** 0.22*** -0.19*** 1
Note: Table shows the bi-variate results of  all the variables. The definitions of  variables are 
given in Table 1.  Statistical significance level are marked by star *,**,*** for 10% ,5% and 
1% level respectively.
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clear that inventory collection and profitability are still a big issue of  
investigation on the diverse economy, therefore this study proposed a 
hypothesis to find out the answer to the question on this issue the following: 
H3: There is a significant positive relationship between Inventory turnover and 
profitability.

3.4. Payable period and profitability
The payable period indicates the time needs to settle the payment of  
creditors. If  the company can ensure the effective turnover of  account 
receivable and inventory then it would be conducive for the firms to settle 
creditors timely. The company’s profitability also depends on an accurate 
settlement with account and notes payable. But many types of  research 
demonstrate mixed results regarding the impacts of  payable period and 
profitability. For instance, diversified outcomes prevail in the literature 
regarding account payable turnover and profitability. Diversified evidence 
presented in the literature regarding payable period and ROA, for example 
Vural, Sökmen, & Çetenak, (2012); Akoto, Awunyo-Vitor, & Angmor, (2013) 
shows no association, but the study of  Falope & Ajilore, (2009); Raheman & 
Nasr, (2010) demonstrates positive relationship, interestingly, the findings of  
Deloof, (2003); Raheman & Nasr (2010); Enqvist Graham, & Nikkinen, 
(2014); Malik & Bukhari, (2014) demonstrates negative and significant 
relationship. Deloof  (2003) explains negative correlation as “the fact that less 
profitable firms wait longer to pay their bills”. According to Jose, Lancaster, 
and Stevens (1996), “increasing days in payables will cause losses of  early 
payment discounts and flexibility of  firm for future debt”. On the other hand 
Mehtap, (2016) support the idea of  the positive impact of  trade credit as a 
less costly financing source on the profitability of  firms. These dissimilar 
findings show that further research needs to be conducted on this issue, 
therefore, this study decided to fix up the hypothesis as follows:
H4: There is a significant negative relationship between average payable period and 
profitability.

4. Data and methodology
Secondary data have been taken from the websites of  pharmaceuticals and 
textile industries of  Bangladesh for the period 2011 to 2019. A total of  52 
manufacturing companies include 20 pharmaceuticals and 32 textile 
companies of  Bangladesh. Net sales, cost of  goods sold, net income, average 
accounts receivable, average inventory, average accounts payable, total assets, 
and total debt are among the financial data of  those businesses Mawutor, 

(2014). The study used the ordinary least square (OLS) regression model. 
From the listed manufacturing companies of  Bangladesh, we selected some 
(52) companies from pharmaceuticals (20) and textiles (32) because of  
information inconsistency and unavailability of  annual reports.

4.1. Description of  variables
Following previous studies, this study measured return on asset, as a measure 
of  a company's profitability, and consider it as dependent variable. 
Independent variable consists of  the cash conversion cycle Panigrahi, (2013); 
average collection period; inventory turnover Kasozi, (2017); average payable 
period Vural, Sökmen, & Çetenak, (2012) as a proxy for a component of  
working capital. Moreover, Debt ratio and firm size were used as control 
variables; Panigrahi , (2013); Raheman & Nasr, (2010). 
Table 1
Variable definitions

Table: 01 Proxy variables description with measurement.

4.2. Panel regression model
Consistent with previous studies Shah, Gujar, & Sohu, (2018); Panigrahi, 
(2013), this study uses OLS regression model to measure the relationship of  
working capital management with profitability. The study uses following 
model:
 ROAit= C+β1 (CCCi,t) + β2 (ACPi,t) +β3 (ICPi,t) + β4 (APP) + β5   
 (DRi,t) +β6 (FSZi,t) +     i,t
 Where, C, indicates Constant term 
 ROA = stands for Return on Assets 

 CCC = Cash Conversion Cycle 
 ACP=Average Collection Period 
 ICP=Inventory Conversion Cycle 
 APP=Average payable period
 DR=Debt Ratio SZ=Firm Size (Total Asset)
     =Error Term
 i,t=stands for firm(i) and year (t)

5. Descriptive statistics
The independent variables cash conversion cycle (Panigrahi, 2013), average 
collection period, inventory turnover (Kasozi, 2017), average payable period 
(Vural, Sökmen, & Çetenak, 2012), Debt Ratio (DR), and Firm Size (Total 
Asset) are all described in Table 02, including the dependent variable Return 
on Assets (ROA) (SZ). The average return on assets (ROA) is 6% of  total 
assets, implying that the sample companies' overall return rate is 6%, with a 
standard deviation of  7%. The ROA can reach a maximum of  44 percent and 
a minimum of  -11 percent. Cash conversion cycle (CCC) has been used to 
calculate liquidity; however, evidence shows that (in Table 2) the average 
value is 419.50, with a standard deviation of  91.61. Moreover, the highest and 
lowest possible score is 1570.20 and -32.52 respectively, highest value 
suggesting that businesses convert their capital into cash in at least 1570 days. 
The average collection period (ACP), which is used to measure a company's 
ability to turn receivables into cash, is another proxy variable for measuring 
liquidity. Results also show the mean value of  ACP is 180.50 days and a usual 
difference of  58.27 days.
Table 2
Descriptive statistics results of  selected manufacturing companies of  Bangladesh

The maximum amount of  time it takes a company to collect a receivable is 
1642.08 days, while the lowest amount is 0.00. Similarly, to determine the 
company's liquidity level, the inventory conversion period (ICP) is used. 
Evidence shows the average value and standard deviation of  the inventory 
conversion period is 288.01, and 95.29, respectively. Table 02 further 
demonstrates that the inventory conversion period (ICP) has a maximum 
value of  1124.99 and a minimum value of  0.00. Average debt ratio (DR) is 
0.06 and its standard deviation is 0.07. A company's maximum debt level is 
0.44, while its minimum debt level is -0.11. Furthermore, above table also 
explains that the mean value of  Firm Size (SZ) is 3.20 while the standard 
deviation is 0.56, but the highest and lowest values are 4.80 and 0.00, 
respectively.

5.1. Correlation analysis
Present study considered Correlation analysis to determine the relationship 
between asset liability management and a company's profitability (Shah, 
Gujar, & Sohu, 2018). The correlation coefficient can be anywhere between 
-1.00 and +1.00 (e.g., Almasarwah, 2015). Positive correlation occurs when 
the value of  one variable rises at the same time as the value of  another linked 
variable, and vice versa.
Table 3
Correlation coefficient results of  selected manufacturing companies of  Bangladesh

Table 3 above shows the outcomes of  the association between dependent 
and independent variables applied in the examination. Evidence 
demonstrates negative correlation between ROA with all the variables except 
the debt ratio.  However, results depicted that if  those stated proxy variables 
increase it may harm the firm’s profitability. The current study further 

investigates the relationship by using regression analysis because correlation 
result sometimes represents the partial result.

5.2. Panel regression analysis results 
The relationship is investigated using the ordinary least square approach in 
this study. Overall results derived by using STATA Software. However, 
current study has taken the information from the annual report of  listed 
pharmaceuticals and textile companies. Finally, 468 firm-year observations 
from 52 publicly traded manufacturing firms spanning a 9-year period from 
2011 to 2019 were fixed. ROA is the indicator of  profitability which is 
regressed against CCC, ACP, ICP, APP, DR, and firm size (Total Asset) in the 
following regression estimation result.
Table 4
The result of  ordinary least square (OLS) of  selected manufacturing companies of  Bangladesh

[Note: Table shows the regression results of  working capital management and profitability. 
Statistical significance level are marked by star *, **, *** for 10%, 5%, and 1% level 
respectively. ROA indicates return on asset, CCC indicates cash conversion cycle, ACP 
indicates average collection period, ICP shows inventory conversion period, and DR is debt 
ratio.]
Sources: Statistical results from sample firms

Table 04 shows the results of  regression analysis; the entire R-square is about 
0.19, suggesting that the explanatory variables explained roughly 19% of  the 
variation in return on assets. When all other variables remain steady and 
unchanged, the slope of  the equation is 0.046, meaning that the ROA is 
anticipated to fall by 0.046. Further evidence illustrates that there is a 
affirmative association between CCC and ROA, which is significant at a 5% 
level, indicating that the hypothesis is accepted at a 5% level of  significance. 
As a result, a significant increase in the CCC would result in a profit rise of  
0.028 percent. The findings have supported Muscettola (2014), Yazdanfar 

and Öhman (2014), Zakari and Saidu (2016), but not Panigrahi (2013). The 
findings are also not supported by the Trade-off  Theory.
 Furthermore, there is a considerable negative connection between the 
ROA and ACP, and it is statistically significant. As a result, the null hypothesis 
will be accepted at a 1% significance level. This means that a 1% reduction in 
the average collection period will result in a 0.039 percent drop in 
profitability. This observation is in line with others Mawutor, (2014); Iqbal & 
Zhuquan, (2015); Mathuva, (2015). This result, on the other hand, 
contradicts the findings of  Wafula, Tibbs, & Ondiek, (2019). Finally, the 
trade-off  theory is supported by this result.
 Furthermore, the results show a negative association between the ICP 
and ROA, which is statistically meaningful at the 10% level. As a result, this 
hypothesis is rejected, although it is compatible with the Trade-off  theory, 
which states that liquidity should be inversely connected with company 
profitability. The conclusions of  the study are also supported by the results 
Shah, Gujar, & Sohu, (2018). It backs up the idea that a 1% reduction in 
inventory conversion time would result in a 0.021 percent expansion. 
Additionally, ROA has no significant association with APP, but momentous 
relationship with firm size and debt ratio.

6. Conclusion
The primary goal of  this research is to look into the link between working 
capital management and a company's profitability. To conduct empirical 
analysis the study collected data from the annual report of  relevant 
companies listed in the stock exchanges of  Bangladesh. The sample consists 
of  52 firms in the manufacturing sector including 20 pharmaceuticals and 32 
textile companies of  Bangladesh over nine years spanning from 2011 to 
2019. Results show that the cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly 
negatively connected, and the inventory conversion period is also 
significantly negatively associated with profitability, but the average payable 
period is not significantly associated. 
 Overall, the result illustrates that hypothesis numbers 01 and 02 are 
accepted and 03 and 04 are rejected. Moreover, the results of  hypotheses 02 
and 03 support the trade-off  theory. This study only considers two industry 
textile and pharmaceuticals, so future research may be conducted on the full 
sample of  manufacturing of  Bangladesh. The policymakers and investors 
may use these findings to make the corporate governance and other financial 
standards-related decisions. Further studies may undertake in this field using 
larger sample sizes and cross-country research.
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Variable Coefficient Standard error T-value P-value
Average collection period(ACP) -0.039 0.006 -6.940 0.000
Inventory collection period(ICP) -0.021 0.011 -1.870 0.062
Average Payable period(APP) 0.004 0.005 0.780 0.437
Cash conversion cycle(CCC) 0.028 0.011 2.490 0.013
Firm Size 0.021 0.005 4.120 0.000
Debt ratio -0.083 0.019 -4.370 0.000
Constant 0.046 0.024 1.970 0.049
Overall probability 0.000   
R-squared 0.187   
Number of  observations (Firm-years: 52*9) 468   
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clear that inventory collection and profitability are still a big issue of  
investigation on the diverse economy, therefore this study proposed a 
hypothesis to find out the answer to the question on this issue the following: 
H3: There is a significant positive relationship between Inventory turnover and 
profitability.

3.4. Payable period and profitability
The payable period indicates the time needs to settle the payment of  
creditors. If  the company can ensure the effective turnover of  account 
receivable and inventory then it would be conducive for the firms to settle 
creditors timely. The company’s profitability also depends on an accurate 
settlement with account and notes payable. But many types of  research 
demonstrate mixed results regarding the impacts of  payable period and 
profitability. For instance, diversified outcomes prevail in the literature 
regarding account payable turnover and profitability. Diversified evidence 
presented in the literature regarding payable period and ROA, for example 
Vural, Sökmen, & Çetenak, (2012); Akoto, Awunyo-Vitor, & Angmor, (2013) 
shows no association, but the study of  Falope & Ajilore, (2009); Raheman & 
Nasr, (2010) demonstrates positive relationship, interestingly, the findings of  
Deloof, (2003); Raheman & Nasr (2010); Enqvist Graham, & Nikkinen, 
(2014); Malik & Bukhari, (2014) demonstrates negative and significant 
relationship. Deloof  (2003) explains negative correlation as “the fact that less 
profitable firms wait longer to pay their bills”. According to Jose, Lancaster, 
and Stevens (1996), “increasing days in payables will cause losses of  early 
payment discounts and flexibility of  firm for future debt”. On the other hand 
Mehtap, (2016) support the idea of  the positive impact of  trade credit as a 
less costly financing source on the profitability of  firms. These dissimilar 
findings show that further research needs to be conducted on this issue, 
therefore, this study decided to fix up the hypothesis as follows:
H4: There is a significant negative relationship between average payable period and 
profitability.

4. Data and methodology
Secondary data have been taken from the websites of  pharmaceuticals and 
textile industries of  Bangladesh for the period 2011 to 2019. A total of  52 
manufacturing companies include 20 pharmaceuticals and 32 textile 
companies of  Bangladesh. Net sales, cost of  goods sold, net income, average 
accounts receivable, average inventory, average accounts payable, total assets, 
and total debt are among the financial data of  those businesses Mawutor, 

(2014). The study used the ordinary least square (OLS) regression model. 
From the listed manufacturing companies of  Bangladesh, we selected some 
(52) companies from pharmaceuticals (20) and textiles (32) because of  
information inconsistency and unavailability of  annual reports.

4.1. Description of  variables
Following previous studies, this study measured return on asset, as a measure 
of  a company's profitability, and consider it as dependent variable. 
Independent variable consists of  the cash conversion cycle Panigrahi, (2013); 
average collection period; inventory turnover Kasozi, (2017); average payable 
period Vural, Sökmen, & Çetenak, (2012) as a proxy for a component of  
working capital. Moreover, Debt ratio and firm size were used as control 
variables; Panigrahi , (2013); Raheman & Nasr, (2010). 
Table 1
Variable definitions

Table: 01 Proxy variables description with measurement.

4.2. Panel regression model
Consistent with previous studies Shah, Gujar, & Sohu, (2018); Panigrahi, 
(2013), this study uses OLS regression model to measure the relationship of  
working capital management with profitability. The study uses following 
model:
 ROAit= C+β1 (CCCi,t) + β2 (ACPi,t) +β3 (ICPi,t) + β4 (APP) + β5   
 (DRi,t) +β6 (FSZi,t) +     i,t
 Where, C, indicates Constant term 
 ROA = stands for Return on Assets 

 CCC = Cash Conversion Cycle 
 ACP=Average Collection Period 
 ICP=Inventory Conversion Cycle 
 APP=Average payable period
 DR=Debt Ratio SZ=Firm Size (Total Asset)
     =Error Term
 i,t=stands for firm(i) and year (t)

5. Descriptive statistics
The independent variables cash conversion cycle (Panigrahi, 2013), average 
collection period, inventory turnover (Kasozi, 2017), average payable period 
(Vural, Sökmen, & Çetenak, 2012), Debt Ratio (DR), and Firm Size (Total 
Asset) are all described in Table 02, including the dependent variable Return 
on Assets (ROA) (SZ). The average return on assets (ROA) is 6% of  total 
assets, implying that the sample companies' overall return rate is 6%, with a 
standard deviation of  7%. The ROA can reach a maximum of  44 percent and 
a minimum of  -11 percent. Cash conversion cycle (CCC) has been used to 
calculate liquidity; however, evidence shows that (in Table 2) the average 
value is 419.50, with a standard deviation of  91.61. Moreover, the highest and 
lowest possible score is 1570.20 and -32.52 respectively, highest value 
suggesting that businesses convert their capital into cash in at least 1570 days. 
The average collection period (ACP), which is used to measure a company's 
ability to turn receivables into cash, is another proxy variable for measuring 
liquidity. Results also show the mean value of  ACP is 180.50 days and a usual 
difference of  58.27 days.
Table 2
Descriptive statistics results of  selected manufacturing companies of  Bangladesh

The maximum amount of  time it takes a company to collect a receivable is 
1642.08 days, while the lowest amount is 0.00. Similarly, to determine the 
company's liquidity level, the inventory conversion period (ICP) is used. 
Evidence shows the average value and standard deviation of  the inventory 
conversion period is 288.01, and 95.29, respectively. Table 02 further 
demonstrates that the inventory conversion period (ICP) has a maximum 
value of  1124.99 and a minimum value of  0.00. Average debt ratio (DR) is 
0.06 and its standard deviation is 0.07. A company's maximum debt level is 
0.44, while its minimum debt level is -0.11. Furthermore, above table also 
explains that the mean value of  Firm Size (SZ) is 3.20 while the standard 
deviation is 0.56, but the highest and lowest values are 4.80 and 0.00, 
respectively.

5.1. Correlation analysis
Present study considered Correlation analysis to determine the relationship 
between asset liability management and a company's profitability (Shah, 
Gujar, & Sohu, 2018). The correlation coefficient can be anywhere between 
-1.00 and +1.00 (e.g., Almasarwah, 2015). Positive correlation occurs when 
the value of  one variable rises at the same time as the value of  another linked 
variable, and vice versa.
Table 3
Correlation coefficient results of  selected manufacturing companies of  Bangladesh

Table 3 above shows the outcomes of  the association between dependent 
and independent variables applied in the examination. Evidence 
demonstrates negative correlation between ROA with all the variables except 
the debt ratio.  However, results depicted that if  those stated proxy variables 
increase it may harm the firm’s profitability. The current study further 

investigates the relationship by using regression analysis because correlation 
result sometimes represents the partial result.

5.2. Panel regression analysis results 
The relationship is investigated using the ordinary least square approach in 
this study. Overall results derived by using STATA Software. However, 
current study has taken the information from the annual report of  listed 
pharmaceuticals and textile companies. Finally, 468 firm-year observations 
from 52 publicly traded manufacturing firms spanning a 9-year period from 
2011 to 2019 were fixed. ROA is the indicator of  profitability which is 
regressed against CCC, ACP, ICP, APP, DR, and firm size (Total Asset) in the 
following regression estimation result.
Table 4
The result of  ordinary least square (OLS) of  selected manufacturing companies of  Bangladesh

[Note: Table shows the regression results of  working capital management and profitability. 
Statistical significance level are marked by star *, **, *** for 10%, 5%, and 1% level 
respectively. ROA indicates return on asset, CCC indicates cash conversion cycle, ACP 
indicates average collection period, ICP shows inventory conversion period, and DR is debt 
ratio.]
Sources: Statistical results from sample firms

Table 04 shows the results of  regression analysis; the entire R-square is about 
0.19, suggesting that the explanatory variables explained roughly 19% of  the 
variation in return on assets. When all other variables remain steady and 
unchanged, the slope of  the equation is 0.046, meaning that the ROA is 
anticipated to fall by 0.046. Further evidence illustrates that there is a 
affirmative association between CCC and ROA, which is significant at a 5% 
level, indicating that the hypothesis is accepted at a 5% level of  significance. 
As a result, a significant increase in the CCC would result in a profit rise of  
0.028 percent. The findings have supported Muscettola (2014), Yazdanfar 

and Öhman (2014), Zakari and Saidu (2016), but not Panigrahi (2013). The 
findings are also not supported by the Trade-off  Theory.
 Furthermore, there is a considerable negative connection between the 
ROA and ACP, and it is statistically significant. As a result, the null hypothesis 
will be accepted at a 1% significance level. This means that a 1% reduction in 
the average collection period will result in a 0.039 percent drop in 
profitability. This observation is in line with others Mawutor, (2014); Iqbal & 
Zhuquan, (2015); Mathuva, (2015). This result, on the other hand, 
contradicts the findings of  Wafula, Tibbs, & Ondiek, (2019). Finally, the 
trade-off  theory is supported by this result.
 Furthermore, the results show a negative association between the ICP 
and ROA, which is statistically meaningful at the 10% level. As a result, this 
hypothesis is rejected, although it is compatible with the Trade-off  theory, 
which states that liquidity should be inversely connected with company 
profitability. The conclusions of  the study are also supported by the results 
Shah, Gujar, & Sohu, (2018). It backs up the idea that a 1% reduction in 
inventory conversion time would result in a 0.021 percent expansion. 
Additionally, ROA has no significant association with APP, but momentous 
relationship with firm size and debt ratio.

6. Conclusion
The primary goal of  this research is to look into the link between working 
capital management and a company's profitability. To conduct empirical 
analysis the study collected data from the annual report of  relevant 
companies listed in the stock exchanges of  Bangladesh. The sample consists 
of  52 firms in the manufacturing sector including 20 pharmaceuticals and 32 
textile companies of  Bangladesh over nine years spanning from 2011 to 
2019. Results show that the cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly 
negatively connected, and the inventory conversion period is also 
significantly negatively associated with profitability, but the average payable 
period is not significantly associated. 
 Overall, the result illustrates that hypothesis numbers 01 and 02 are 
accepted and 03 and 04 are rejected. Moreover, the results of  hypotheses 02 
and 03 support the trade-off  theory. This study only considers two industry 
textile and pharmaceuticals, so future research may be conducted on the full 
sample of  manufacturing of  Bangladesh. The policymakers and investors 
may use these findings to make the corporate governance and other financial 
standards-related decisions. Further studies may undertake in this field using 
larger sample sizes and cross-country research.
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clear that inventory collection and profitability are still a big issue of  
investigation on the diverse economy, therefore this study proposed a 
hypothesis to find out the answer to the question on this issue the following: 
H3: There is a significant positive relationship between Inventory turnover and 
profitability.

3.4. Payable period and profitability
The payable period indicates the time needs to settle the payment of  
creditors. If  the company can ensure the effective turnover of  account 
receivable and inventory then it would be conducive for the firms to settle 
creditors timely. The company’s profitability also depends on an accurate 
settlement with account and notes payable. But many types of  research 
demonstrate mixed results regarding the impacts of  payable period and 
profitability. For instance, diversified outcomes prevail in the literature 
regarding account payable turnover and profitability. Diversified evidence 
presented in the literature regarding payable period and ROA, for example 
Vural, Sökmen, & Çetenak, (2012); Akoto, Awunyo-Vitor, & Angmor, (2013) 
shows no association, but the study of  Falope & Ajilore, (2009); Raheman & 
Nasr, (2010) demonstrates positive relationship, interestingly, the findings of  
Deloof, (2003); Raheman & Nasr (2010); Enqvist Graham, & Nikkinen, 
(2014); Malik & Bukhari, (2014) demonstrates negative and significant 
relationship. Deloof  (2003) explains negative correlation as “the fact that less 
profitable firms wait longer to pay their bills”. According to Jose, Lancaster, 
and Stevens (1996), “increasing days in payables will cause losses of  early 
payment discounts and flexibility of  firm for future debt”. On the other hand 
Mehtap, (2016) support the idea of  the positive impact of  trade credit as a 
less costly financing source on the profitability of  firms. These dissimilar 
findings show that further research needs to be conducted on this issue, 
therefore, this study decided to fix up the hypothesis as follows:
H4: There is a significant negative relationship between average payable period and 
profitability.

4. Data and methodology
Secondary data have been taken from the websites of  pharmaceuticals and 
textile industries of  Bangladesh for the period 2011 to 2019. A total of  52 
manufacturing companies include 20 pharmaceuticals and 32 textile 
companies of  Bangladesh. Net sales, cost of  goods sold, net income, average 
accounts receivable, average inventory, average accounts payable, total assets, 
and total debt are among the financial data of  those businesses Mawutor, 

(2014). The study used the ordinary least square (OLS) regression model. 
From the listed manufacturing companies of  Bangladesh, we selected some 
(52) companies from pharmaceuticals (20) and textiles (32) because of  
information inconsistency and unavailability of  annual reports.

4.1. Description of  variables
Following previous studies, this study measured return on asset, as a measure 
of  a company's profitability, and consider it as dependent variable. 
Independent variable consists of  the cash conversion cycle Panigrahi, (2013); 
average collection period; inventory turnover Kasozi, (2017); average payable 
period Vural, Sökmen, & Çetenak, (2012) as a proxy for a component of  
working capital. Moreover, Debt ratio and firm size were used as control 
variables; Panigrahi , (2013); Raheman & Nasr, (2010). 
Table 1
Variable definitions

Table: 01 Proxy variables description with measurement.

4.2. Panel regression model
Consistent with previous studies Shah, Gujar, & Sohu, (2018); Panigrahi, 
(2013), this study uses OLS regression model to measure the relationship of  
working capital management with profitability. The study uses following 
model:
 ROAit= C+β1 (CCCi,t) + β2 (ACPi,t) +β3 (ICPi,t) + β4 (APP) + β5   
 (DRi,t) +β6 (FSZi,t) +     i,t
 Where, C, indicates Constant term 
 ROA = stands for Return on Assets 

 CCC = Cash Conversion Cycle 
 ACP=Average Collection Period 
 ICP=Inventory Conversion Cycle 
 APP=Average payable period
 DR=Debt Ratio SZ=Firm Size (Total Asset)
     =Error Term
 i,t=stands for firm(i) and year (t)

5. Descriptive statistics
The independent variables cash conversion cycle (Panigrahi, 2013), average 
collection period, inventory turnover (Kasozi, 2017), average payable period 
(Vural, Sökmen, & Çetenak, 2012), Debt Ratio (DR), and Firm Size (Total 
Asset) are all described in Table 02, including the dependent variable Return 
on Assets (ROA) (SZ). The average return on assets (ROA) is 6% of  total 
assets, implying that the sample companies' overall return rate is 6%, with a 
standard deviation of  7%. The ROA can reach a maximum of  44 percent and 
a minimum of  -11 percent. Cash conversion cycle (CCC) has been used to 
calculate liquidity; however, evidence shows that (in Table 2) the average 
value is 419.50, with a standard deviation of  91.61. Moreover, the highest and 
lowest possible score is 1570.20 and -32.52 respectively, highest value 
suggesting that businesses convert their capital into cash in at least 1570 days. 
The average collection period (ACP), which is used to measure a company's 
ability to turn receivables into cash, is another proxy variable for measuring 
liquidity. Results also show the mean value of  ACP is 180.50 days and a usual 
difference of  58.27 days.
Table 2
Descriptive statistics results of  selected manufacturing companies of  Bangladesh

The maximum amount of  time it takes a company to collect a receivable is 
1642.08 days, while the lowest amount is 0.00. Similarly, to determine the 
company's liquidity level, the inventory conversion period (ICP) is used. 
Evidence shows the average value and standard deviation of  the inventory 
conversion period is 288.01, and 95.29, respectively. Table 02 further 
demonstrates that the inventory conversion period (ICP) has a maximum 
value of  1124.99 and a minimum value of  0.00. Average debt ratio (DR) is 
0.06 and its standard deviation is 0.07. A company's maximum debt level is 
0.44, while its minimum debt level is -0.11. Furthermore, above table also 
explains that the mean value of  Firm Size (SZ) is 3.20 while the standard 
deviation is 0.56, but the highest and lowest values are 4.80 and 0.00, 
respectively.

5.1. Correlation analysis
Present study considered Correlation analysis to determine the relationship 
between asset liability management and a company's profitability (Shah, 
Gujar, & Sohu, 2018). The correlation coefficient can be anywhere between 
-1.00 and +1.00 (e.g., Almasarwah, 2015). Positive correlation occurs when 
the value of  one variable rises at the same time as the value of  another linked 
variable, and vice versa.
Table 3
Correlation coefficient results of  selected manufacturing companies of  Bangladesh

Table 3 above shows the outcomes of  the association between dependent 
and independent variables applied in the examination. Evidence 
demonstrates negative correlation between ROA with all the variables except 
the debt ratio.  However, results depicted that if  those stated proxy variables 
increase it may harm the firm’s profitability. The current study further 

investigates the relationship by using regression analysis because correlation 
result sometimes represents the partial result.

5.2. Panel regression analysis results 
The relationship is investigated using the ordinary least square approach in 
this study. Overall results derived by using STATA Software. However, 
current study has taken the information from the annual report of  listed 
pharmaceuticals and textile companies. Finally, 468 firm-year observations 
from 52 publicly traded manufacturing firms spanning a 9-year period from 
2011 to 2019 were fixed. ROA is the indicator of  profitability which is 
regressed against CCC, ACP, ICP, APP, DR, and firm size (Total Asset) in the 
following regression estimation result.
Table 4
The result of  ordinary least square (OLS) of  selected manufacturing companies of  Bangladesh

[Note: Table shows the regression results of  working capital management and profitability. 
Statistical significance level are marked by star *, **, *** for 10%, 5%, and 1% level 
respectively. ROA indicates return on asset, CCC indicates cash conversion cycle, ACP 
indicates average collection period, ICP shows inventory conversion period, and DR is debt 
ratio.]
Sources: Statistical results from sample firms

Table 04 shows the results of  regression analysis; the entire R-square is about 
0.19, suggesting that the explanatory variables explained roughly 19% of  the 
variation in return on assets. When all other variables remain steady and 
unchanged, the slope of  the equation is 0.046, meaning that the ROA is 
anticipated to fall by 0.046. Further evidence illustrates that there is a 
affirmative association between CCC and ROA, which is significant at a 5% 
level, indicating that the hypothesis is accepted at a 5% level of  significance. 
As a result, a significant increase in the CCC would result in a profit rise of  
0.028 percent. The findings have supported Muscettola (2014), Yazdanfar 

and Öhman (2014), Zakari and Saidu (2016), but not Panigrahi (2013). The 
findings are also not supported by the Trade-off  Theory.
 Furthermore, there is a considerable negative connection between the 
ROA and ACP, and it is statistically significant. As a result, the null hypothesis 
will be accepted at a 1% significance level. This means that a 1% reduction in 
the average collection period will result in a 0.039 percent drop in 
profitability. This observation is in line with others Mawutor, (2014); Iqbal & 
Zhuquan, (2015); Mathuva, (2015). This result, on the other hand, 
contradicts the findings of  Wafula, Tibbs, & Ondiek, (2019). Finally, the 
trade-off  theory is supported by this result.
 Furthermore, the results show a negative association between the ICP 
and ROA, which is statistically meaningful at the 10% level. As a result, this 
hypothesis is rejected, although it is compatible with the Trade-off  theory, 
which states that liquidity should be inversely connected with company 
profitability. The conclusions of  the study are also supported by the results 
Shah, Gujar, & Sohu, (2018). It backs up the idea that a 1% reduction in 
inventory conversion time would result in a 0.021 percent expansion. 
Additionally, ROA has no significant association with APP, but momentous 
relationship with firm size and debt ratio.

6. Conclusion
The primary goal of  this research is to look into the link between working 
capital management and a company's profitability. To conduct empirical 
analysis the study collected data from the annual report of  relevant 
companies listed in the stock exchanges of  Bangladesh. The sample consists 
of  52 firms in the manufacturing sector including 20 pharmaceuticals and 32 
textile companies of  Bangladesh over nine years spanning from 2011 to 
2019. Results show that the cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly 
negatively connected, and the inventory conversion period is also 
significantly negatively associated with profitability, but the average payable 
period is not significantly associated. 
 Overall, the result illustrates that hypothesis numbers 01 and 02 are 
accepted and 03 and 04 are rejected. Moreover, the results of  hypotheses 02 
and 03 support the trade-off  theory. This study only considers two industry 
textile and pharmaceuticals, so future research may be conducted on the full 
sample of  manufacturing of  Bangladesh. The policymakers and investors 
may use these findings to make the corporate governance and other financial 
standards-related decisions. Further studies may undertake in this field using 
larger sample sizes and cross-country research.
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clear that inventory collection and profitability are still a big issue of  
investigation on the diverse economy, therefore this study proposed a 
hypothesis to find out the answer to the question on this issue the following: 
H3: There is a significant positive relationship between Inventory turnover and 
profitability.

3.4. Payable period and profitability
The payable period indicates the time needs to settle the payment of  
creditors. If  the company can ensure the effective turnover of  account 
receivable and inventory then it would be conducive for the firms to settle 
creditors timely. The company’s profitability also depends on an accurate 
settlement with account and notes payable. But many types of  research 
demonstrate mixed results regarding the impacts of  payable period and 
profitability. For instance, diversified outcomes prevail in the literature 
regarding account payable turnover and profitability. Diversified evidence 
presented in the literature regarding payable period and ROA, for example 
Vural, Sökmen, & Çetenak, (2012); Akoto, Awunyo-Vitor, & Angmor, (2013) 
shows no association, but the study of  Falope & Ajilore, (2009); Raheman & 
Nasr, (2010) demonstrates positive relationship, interestingly, the findings of  
Deloof, (2003); Raheman & Nasr (2010); Enqvist Graham, & Nikkinen, 
(2014); Malik & Bukhari, (2014) demonstrates negative and significant 
relationship. Deloof  (2003) explains negative correlation as “the fact that less 
profitable firms wait longer to pay their bills”. According to Jose, Lancaster, 
and Stevens (1996), “increasing days in payables will cause losses of  early 
payment discounts and flexibility of  firm for future debt”. On the other hand 
Mehtap, (2016) support the idea of  the positive impact of  trade credit as a 
less costly financing source on the profitability of  firms. These dissimilar 
findings show that further research needs to be conducted on this issue, 
therefore, this study decided to fix up the hypothesis as follows:
H4: There is a significant negative relationship between average payable period and 
profitability.

4. Data and methodology
Secondary data have been taken from the websites of  pharmaceuticals and 
textile industries of  Bangladesh for the period 2011 to 2019. A total of  52 
manufacturing companies include 20 pharmaceuticals and 32 textile 
companies of  Bangladesh. Net sales, cost of  goods sold, net income, average 
accounts receivable, average inventory, average accounts payable, total assets, 
and total debt are among the financial data of  those businesses Mawutor, 

(2014). The study used the ordinary least square (OLS) regression model. 
From the listed manufacturing companies of  Bangladesh, we selected some 
(52) companies from pharmaceuticals (20) and textiles (32) because of  
information inconsistency and unavailability of  annual reports.

4.1. Description of  variables
Following previous studies, this study measured return on asset, as a measure 
of  a company's profitability, and consider it as dependent variable. 
Independent variable consists of  the cash conversion cycle Panigrahi, (2013); 
average collection period; inventory turnover Kasozi, (2017); average payable 
period Vural, Sökmen, & Çetenak, (2012) as a proxy for a component of  
working capital. Moreover, Debt ratio and firm size were used as control 
variables; Panigrahi , (2013); Raheman & Nasr, (2010). 
Table 1
Variable definitions

Table: 01 Proxy variables description with measurement.

4.2. Panel regression model
Consistent with previous studies Shah, Gujar, & Sohu, (2018); Panigrahi, 
(2013), this study uses OLS regression model to measure the relationship of  
working capital management with profitability. The study uses following 
model:
 ROAit= C+β1 (CCCi,t) + β2 (ACPi,t) +β3 (ICPi,t) + β4 (APP) + β5   
 (DRi,t) +β6 (FSZi,t) +     i,t
 Where, C, indicates Constant term 
 ROA = stands for Return on Assets 

 CCC = Cash Conversion Cycle 
 ACP=Average Collection Period 
 ICP=Inventory Conversion Cycle 
 APP=Average payable period
 DR=Debt Ratio SZ=Firm Size (Total Asset)
     =Error Term
 i,t=stands for firm(i) and year (t)

5. Descriptive statistics
The independent variables cash conversion cycle (Panigrahi, 2013), average 
collection period, inventory turnover (Kasozi, 2017), average payable period 
(Vural, Sökmen, & Çetenak, 2012), Debt Ratio (DR), and Firm Size (Total 
Asset) are all described in Table 02, including the dependent variable Return 
on Assets (ROA) (SZ). The average return on assets (ROA) is 6% of  total 
assets, implying that the sample companies' overall return rate is 6%, with a 
standard deviation of  7%. The ROA can reach a maximum of  44 percent and 
a minimum of  -11 percent. Cash conversion cycle (CCC) has been used to 
calculate liquidity; however, evidence shows that (in Table 2) the average 
value is 419.50, with a standard deviation of  91.61. Moreover, the highest and 
lowest possible score is 1570.20 and -32.52 respectively, highest value 
suggesting that businesses convert their capital into cash in at least 1570 days. 
The average collection period (ACP), which is used to measure a company's 
ability to turn receivables into cash, is another proxy variable for measuring 
liquidity. Results also show the mean value of  ACP is 180.50 days and a usual 
difference of  58.27 days.
Table 2
Descriptive statistics results of  selected manufacturing companies of  Bangladesh

The maximum amount of  time it takes a company to collect a receivable is 
1642.08 days, while the lowest amount is 0.00. Similarly, to determine the 
company's liquidity level, the inventory conversion period (ICP) is used. 
Evidence shows the average value and standard deviation of  the inventory 
conversion period is 288.01, and 95.29, respectively. Table 02 further 
demonstrates that the inventory conversion period (ICP) has a maximum 
value of  1124.99 and a minimum value of  0.00. Average debt ratio (DR) is 
0.06 and its standard deviation is 0.07. A company's maximum debt level is 
0.44, while its minimum debt level is -0.11. Furthermore, above table also 
explains that the mean value of  Firm Size (SZ) is 3.20 while the standard 
deviation is 0.56, but the highest and lowest values are 4.80 and 0.00, 
respectively.

5.1. Correlation analysis
Present study considered Correlation analysis to determine the relationship 
between asset liability management and a company's profitability (Shah, 
Gujar, & Sohu, 2018). The correlation coefficient can be anywhere between 
-1.00 and +1.00 (e.g., Almasarwah, 2015). Positive correlation occurs when 
the value of  one variable rises at the same time as the value of  another linked 
variable, and vice versa.
Table 3
Correlation coefficient results of  selected manufacturing companies of  Bangladesh

Table 3 above shows the outcomes of  the association between dependent 
and independent variables applied in the examination. Evidence 
demonstrates negative correlation between ROA with all the variables except 
the debt ratio.  However, results depicted that if  those stated proxy variables 
increase it may harm the firm’s profitability. The current study further 

investigates the relationship by using regression analysis because correlation 
result sometimes represents the partial result.

5.2. Panel regression analysis results 
The relationship is investigated using the ordinary least square approach in 
this study. Overall results derived by using STATA Software. However, 
current study has taken the information from the annual report of  listed 
pharmaceuticals and textile companies. Finally, 468 firm-year observations 
from 52 publicly traded manufacturing firms spanning a 9-year period from 
2011 to 2019 were fixed. ROA is the indicator of  profitability which is 
regressed against CCC, ACP, ICP, APP, DR, and firm size (Total Asset) in the 
following regression estimation result.
Table 4
The result of  ordinary least square (OLS) of  selected manufacturing companies of  Bangladesh

[Note: Table shows the regression results of  working capital management and profitability. 
Statistical significance level are marked by star *, **, *** for 10%, 5%, and 1% level 
respectively. ROA indicates return on asset, CCC indicates cash conversion cycle, ACP 
indicates average collection period, ICP shows inventory conversion period, and DR is debt 
ratio.]
Sources: Statistical results from sample firms

Table 04 shows the results of  regression analysis; the entire R-square is about 
0.19, suggesting that the explanatory variables explained roughly 19% of  the 
variation in return on assets. When all other variables remain steady and 
unchanged, the slope of  the equation is 0.046, meaning that the ROA is 
anticipated to fall by 0.046. Further evidence illustrates that there is a 
affirmative association between CCC and ROA, which is significant at a 5% 
level, indicating that the hypothesis is accepted at a 5% level of  significance. 
As a result, a significant increase in the CCC would result in a profit rise of  
0.028 percent. The findings have supported Muscettola (2014), Yazdanfar 

and Öhman (2014), Zakari and Saidu (2016), but not Panigrahi (2013). The 
findings are also not supported by the Trade-off  Theory.
 Furthermore, there is a considerable negative connection between the 
ROA and ACP, and it is statistically significant. As a result, the null hypothesis 
will be accepted at a 1% significance level. This means that a 1% reduction in 
the average collection period will result in a 0.039 percent drop in 
profitability. This observation is in line with others Mawutor, (2014); Iqbal & 
Zhuquan, (2015); Mathuva, (2015). This result, on the other hand, 
contradicts the findings of  Wafula, Tibbs, & Ondiek, (2019). Finally, the 
trade-off  theory is supported by this result.
 Furthermore, the results show a negative association between the ICP 
and ROA, which is statistically meaningful at the 10% level. As a result, this 
hypothesis is rejected, although it is compatible with the Trade-off  theory, 
which states that liquidity should be inversely connected with company 
profitability. The conclusions of  the study are also supported by the results 
Shah, Gujar, & Sohu, (2018). It backs up the idea that a 1% reduction in 
inventory conversion time would result in a 0.021 percent expansion. 
Additionally, ROA has no significant association with APP, but momentous 
relationship with firm size and debt ratio.

6. Conclusion
The primary goal of  this research is to look into the link between working 
capital management and a company's profitability. To conduct empirical 
analysis the study collected data from the annual report of  relevant 
companies listed in the stock exchanges of  Bangladesh. The sample consists 
of  52 firms in the manufacturing sector including 20 pharmaceuticals and 32 
textile companies of  Bangladesh over nine years spanning from 2011 to 
2019. Results show that the cash conversion cycle is significantly positively 
associated with profitability, the average collection period is significantly 
negatively connected, and the inventory conversion period is also 
significantly negatively associated with profitability, but the average payable 
period is not significantly associated. 
 Overall, the result illustrates that hypothesis numbers 01 and 02 are 
accepted and 03 and 04 are rejected. Moreover, the results of  hypotheses 02 
and 03 support the trade-off  theory. This study only considers two industry 
textile and pharmaceuticals, so future research may be conducted on the full 
sample of  manufacturing of  Bangladesh. The policymakers and investors 
may use these findings to make the corporate governance and other financial 
standards-related decisions. Further studies may undertake in this field using 
larger sample sizes and cross-country research.
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Abstract
Time and cost are two remarkable elements prescriptive of  success in project management. 
The anticipated project length may go over the desired period in many projects. Therefore, it 
becomes vital to shorten the critical path in order to finish the project by the goal date. 
Time-cost trade-off  (TCT) in project network, the reduction in time with a minimum cost of  
project activities, has increased efficiency of  the project. To shorten a project duration activity 
crashing, which includes allocating additional resources to an activity with the objective of  
diminishing its duration, is the most commonly employed compression technique. The 
objective of  an optimum solution of  time-cost trade-off  is to provide maximum profit 
opportunity with a minimum time. There are many algorithms (heuristic, meta-heuristic and 
exact) established in this regard. In this paper a constructive algorithm is proposed and 
implemented with a fairy application example to acquire optimum solution or close-optimum 
solution of  TCT problems.

Keywords Critical path, Time-Cost Trade-off, Crash, Proposed constructive   
 algorithm, Cost-slope.

Paper type  Research paper

1. Introduction
In the construction sector, construction management is a relatively new field. 
Its impact, on the other hand, has been enormous. It is now a widely used 
strategy for improving the efficiency of  building projects in everywhere. In 
the construction sector, construction management is a 
relatively new field. Its impact, on the other hand, has been 
enormous. Due to the entry of  new enterprises into the 
market, competition in the construction industry has been 
increasing. As a result, project management struggles to 
identify the most effective schedule based on a variety of  
factors such as time, money, and other operational 
resources. The ability to complete a project in minimum 
time and at a lower cost is an important factor to consider 
while designing a structure. Accelerating the project 

timetable, on the other hand, costs more because the activity length is 
reduced, necessitating the use of  extra resources. Decision makers can 
perform a TCT problem if  a project is running behind schedule. TCTP 
assists in familiarizing oneself  with the collection of  time–cost options that 
will ensure the best timetable under certain conditions.

2. Existing methods of  Time-Cost Trade-off
The time of  a project can be shortened by spending more money to expedite 
important processes. The expense of  a critical activity raises when the activity 
is crashed, shortening the project's duration. The indirect cost is reduced 
when the project time is reduced, Optimum project budget in Time-Cost 
Trade-off  situations is sought (Hegazy, 1999a)
 The significance of  the TCT matter was identified nearly alongside with 
the outline of  project investigation methods (Kelley Jr. & Walker, 1959; 
Kelley Jr, 1961; Fulkerson, 1961). Some heuristic methods have been created 
with the goal of  finding the best answer to TCT problems. The heuristic 
algorithm developed by Siemens (1971) was the first significant attempt to 
address the TCT problem, and further (Goyal, 1975; Siemens, & Gooding, 
1975) enhanced this algorithm. Heuristic methods for TCT with linear cost 
curves were further developed by Barber and Boardman (1988), Chiu and 
Chiu (2005). The above-mentioned methods afford the best result for 
continuously crashing jobs, but they cannot assurance convergence to the 
worldwide best for discrete or non-linear crashes. Berman (1964) devised a 
method for optimizing networks with continuous cost functions that are 
concave. Falk and Horowitz (1972) used the branch-and-bound algorithm to 
investigate concave continuous cost functions. Vanhoucke (2005) also 
suggested the BaB method for the TCT problem. TCT was also solved using 
network decomposition methods (Vanhoucke & Debels, 2007; Schwarze, 
1980; Demeulemeester, Herroelen, & Elmaghraby, 1996; Demeulemeester, 
De Reyck, Foubert, Herroelen, & Vanhoucke, 1998; Haz r, Haouari, & Erel, 
2010).
 Srivastava and Pathak (2014) used a neural network to solve the TCT 
problem. Lower boundaries for time-cost relationships are provided by 
integer programming, mixed integer programming and linear programming. 
IP, LP and mixed-integer are established (Sakellaropoulos & Chassiakos, 
2004; Moussourakis & Haksever, 2004; Bidhandi, 2006; Hazr, Haouari, & 
Erel, 2010; Liberatore & Pollack-Johnson, 2006; Liu, Burns, & Feng, 1995; Al 
Haj & El-Sayegh, 2015; Moussourakis & Haksever, 2007).
 TCT (De, Dunne, Ghosh, & Wells, 1997) is the search domain which 
grows much quicker than the project size, known as NP-Hard. As a result, 

the memory requirements and computational demands of  accurate 
algorithms skyrocket. For the solution of  TCT, GA is by far the most 
popular meta-heuristic algorithm (Lee, Roh, Park, & Ryu, 2010; Zhang & 
Xing, 2010; Li, Cao, & Love, 1999; Bettemir, 2009; Feng, Liu, & Burns, 1997; 
Hegazy, 1999a). Shuffled Frog Leaping and the Hybrid Genetic Algorithm 
successfully determine small projects in a sensible amount of  time (Sonmez 
& Bettemir, 2012; Elbeltagi, Hegazy, & Grierson, 2005). For large projects, 
however, an optimal or near-optimal solution necessitates nearly 1.5 million 
schedule evaluations (Bettemir, 2009). Furthermore, for the TCT problem, 
(Anagnostopoulos & Kotsikas, 2010) Simulated Annealing is  
(Anagnostopoulos & Kotsikas, 2010; Yang, 2007) implemented Particle 
Swarm Optimization, and (Zhang & Thomas, 2012; Zhang & Xing, 2010) 
employed Ant Colony Optimization, hybrid evolutionary algorithm  
(Rogalska, Bo ejko, & Hejducki, 2008; Geem, 2010) used Harmony Search. 
Using Building Information System software TCT was studied by Cha and 
Lee (2015).
 Time and money aren't the only factors to consider while designing a 
project. As a result, different variations of  the time-cost trade-off  dilemma 
are investigated. Time-cost-quality trade-off  is improved by adding quality to 
the TCT problem (Babu & Suresh, 1996; Monghasemi, Nikoo, Fasaee, & 
Adamowski, 2015; Khang & Myint, 1999; Kim, Kang, & Hwang, 2012; 
Tareghian & Taheri, 2006; Tavana, Abtahi, & Khalili-Damghani, 2014; Zhang 
& Xing, 2010; Mungle, Benyoucef, Son, & Tiwari, 2013).
 In TCT, time and cost required options are considered to be predictable. 
Both activity costs and durations, on the other hand, are unpredictable, 
(Yang, 2005; Kalhor, Khanzadi, Eshtehardian, & Afshar, 2011; Azaron, 
Perkgoz, & Sakawa, 2005; Zheng, Ng, & Kumaraswamy, 2005; Leu, Chen, & 
Yang, 2001; Ke, Ma, & Ni, 2009; Li & Wang, 2009; Yang, 2011; Xu, Zheng, 
Zeng, Wu, & Shen, 2012; Eshtehardian, Afshar, & Abbasnia, 2009; Said & 
Haouari, 2015; Chen & Tsai, 2011).
 TCT matter is solved by presuming an endless supply of  resources. 
When resources are limited in quantity, the problem is referred to as 
multi-mode resource restricted project scheduling. TCT with restricted 
resources to account for resource availability is solved (Liu & Wang, 2008; 
Hegazy, 1999b; Ghoddousi, Eshtehardian, Jooybanpour, & Javanmardi, 
2013; Cheng & Tran, 2016; Rostami, Moradinezhad, & Soufipour, 2014; 
Afruzi, Najafi, Roghanian, & Mazinani, 2014).
 TCT problem was solved by Metwally and Elazouni (2007) by reducing 
the negative cash flow, while (Ammar, 2011) was solved it by optimizing the 
principal. Furthermore, (Fathi & Afshar, 2010) used GA to optimize the 

NPV of  the profit, whereas Koo, Hong and Kim (2015) solved the 
Time-Cost situation trade-off  by introducing ecological impact.
 To summarize, meta-heuristic algorithms are computationally intensive, 
heuristic methods do not always show a proper solution, and proper 
techniques are difficult for building organizers to perform. Thus, a reliable 
constructive algorithm for the distinct Time-Cost Trading issue is till now 
missing. The best solution for the united TCT problem is found using the 
minimum cost slope approach. However, because discrete crashing choices 
limit the creation of  linear cost functions, the approach is not appropriate for 
the distinct TCT problem. To solve the distinct TCT problem, a simple, 
maximum converging, and fast network analysis technique stimulated by the 
lowest cost-slope procedure is suggested in this study.

3. Proposed model structure
PCA (Proposed Constructive Algorithm) finds the best schedule by crashing 
activities one by one. The crashing possibilities are not chosen grounded on 
the greatest advantage, because the greatest advantage might not have been 
the greatest option if  the staff  conditions are removed. When a project is 
completed forward of  schedule, however, the prize becomes a permanent 
payment. The crashing cost is contrasted to the entire of  the incentive and 
the indirect cost in this situation.
The technique for reducing the project duration with minimum cost can be 
abridged in the following phases:

Step-01: Enumerate the cost slope of  each activity.
Step-02: Determine all possible paths of  the network.
Step-03: Determine the critical path(s).
Step-04: If  there be a single critical path, find the activity with the minimum 

crashing slope in the critical path.
Step-05: Estimate the reducing(saving) time.
Step-06: If  there are multi critical paths, determine the crashing 

combinations.
Step-07: Find the lowest combination crashing curve.
Step-08: Go to step-06.
Step-09: If  the crashing is feasible, then crash the activity (or combination of  

activities).
Step-10: Is the path(s) should be rescheduled?
Step-11: If  yes, evaluate schedule and then go to step-04.
Step-12: If  no, then go to step-04.
Step-13: If  the crashing is not feasible, then select the untried crashing choice 

with the minimum crashing cost and then go to step-06.
Step-14: If  the crashing is fuzzy, then evaluate schedule.
Step-15: Test the feasibility of  crashing.
Step-16: If  yes, then go to the step-10.
Step-17: If  no, determine any other crashing opportunity.
Step-18: If  there is a crashing opportunity, then go to the step-14.
Step-19: If  there is no other crashing opportunity, search through the 

activities with float to find feasible combination.
Step-20: If  there be new combination found, then go to the step-10.
Step-21: If  there be no new combination found, then Time-Cost Trading-off  

is finished.

The search method identifies a large number of  crashing alternatives, which 
necessitates a large amount of  processing. The proposed strategy, on the 
other hand, is designed to be fast convergent. As a result, the crashing 
possibilities must be evaluated without regard to the timeline. If  a path which 
is not critical with insufficient total float becomes critical, crashing does not 
result in the predicted reduction in project length. On either hand, the 
accelerated activity may shorten non-critical pathways, resulting in the 
anticipated project duration reduction.

4. Numerical example with calculation
This algorithm examined on a project of  18-activity which was propagated 
by Burns, Liu and Feng (1996) and reformed by Hegazy (1999a). There are 2 
to 5 different duration and cost choices for each activity. 

The number of  possible different alternatives of  cost-duration here is: 

55 *42 *310*21 = 5904900000 

Even on a high-speed computer, a complete examination of  this maximum 
value takes a significant amount of  time. As a result, carrying out a thorough 
enumeration is nearly difficult. The analysis of  the project is applicable for 
the following 2 cases: 
i. Minimum overall project cost based on an overhead cost of  constant 
$210/day and a $1000/day incentive for earlier completions starting at 110 
days and liquidated damages of  $20000/day for after completions starting at 
110 days.
ii. Minimum overall project cost based on an overhead cost of  constant 
$210/day.
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Abstract
Time and cost are two remarkable elements prescriptive of  success in project management. 
The anticipated project length may go over the desired period in many projects. Therefore, it 
becomes vital to shorten the critical path in order to finish the project by the goal date. 
Time-cost trade-off  (TCT) in project network, the reduction in time with a minimum cost of  
project activities, has increased efficiency of  the project. To shorten a project duration activity 
crashing, which includes allocating additional resources to an activity with the objective of  
diminishing its duration, is the most commonly employed compression technique. The 
objective of  an optimum solution of  time-cost trade-off  is to provide maximum profit 
opportunity with a minimum time. There are many algorithms (heuristic, meta-heuristic and 
exact) established in this regard. In this paper a constructive algorithm is proposed and 
implemented with a fairy application example to acquire optimum solution or close-optimum 
solution of  TCT problems.

Keywords Critical path, Time-Cost Trade-off, Crash, Proposed constructive   
 algorithm, Cost-slope.

Paper type  Research paper

1. Introduction
In the construction sector, construction management is a relatively new field. 
Its impact, on the other hand, has been enormous. It is now a widely used 
strategy for improving the efficiency of  building projects in everywhere. In 
the construction sector, construction management is a 
relatively new field. Its impact, on the other hand, has been 
enormous. Due to the entry of  new enterprises into the 
market, competition in the construction industry has been 
increasing. As a result, project management struggles to 
identify the most effective schedule based on a variety of  
factors such as time, money, and other operational 
resources. The ability to complete a project in minimum 
time and at a lower cost is an important factor to consider 
while designing a structure. Accelerating the project 

timetable, on the other hand, costs more because the activity length is 
reduced, necessitating the use of  extra resources. Decision makers can 
perform a TCT problem if  a project is running behind schedule. TCTP 
assists in familiarizing oneself  with the collection of  time–cost options that 
will ensure the best timetable under certain conditions.

2. Existing methods of  Time-Cost Trade-off
The time of  a project can be shortened by spending more money to expedite 
important processes. The expense of  a critical activity raises when the activity 
is crashed, shortening the project's duration. The indirect cost is reduced 
when the project time is reduced, Optimum project budget in Time-Cost 
Trade-off  situations is sought (Hegazy, 1999a)
 The significance of  the TCT matter was identified nearly alongside with 
the outline of  project investigation methods (Kelley Jr. & Walker, 1959; 
Kelley Jr, 1961; Fulkerson, 1961). Some heuristic methods have been created 
with the goal of  finding the best answer to TCT problems. The heuristic 
algorithm developed by Siemens (1971) was the first significant attempt to 
address the TCT problem, and further (Goyal, 1975; Siemens, & Gooding, 
1975) enhanced this algorithm. Heuristic methods for TCT with linear cost 
curves were further developed by Barber and Boardman (1988), Chiu and 
Chiu (2005). The above-mentioned methods afford the best result for 
continuously crashing jobs, but they cannot assurance convergence to the 
worldwide best for discrete or non-linear crashes. Berman (1964) devised a 
method for optimizing networks with continuous cost functions that are 
concave. Falk and Horowitz (1972) used the branch-and-bound algorithm to 
investigate concave continuous cost functions. Vanhoucke (2005) also 
suggested the BaB method for the TCT problem. TCT was also solved using 
network decomposition methods (Vanhoucke & Debels, 2007; Schwarze, 
1980; Demeulemeester, Herroelen, & Elmaghraby, 1996; Demeulemeester, 
De Reyck, Foubert, Herroelen, & Vanhoucke, 1998; Haz r, Haouari, & Erel, 
2010).
 Srivastava and Pathak (2014) used a neural network to solve the TCT 
problem. Lower boundaries for time-cost relationships are provided by 
integer programming, mixed integer programming and linear programming. 
IP, LP and mixed-integer are established (Sakellaropoulos & Chassiakos, 
2004; Moussourakis & Haksever, 2004; Bidhandi, 2006; Hazr, Haouari, & 
Erel, 2010; Liberatore & Pollack-Johnson, 2006; Liu, Burns, & Feng, 1995; Al 
Haj & El-Sayegh, 2015; Moussourakis & Haksever, 2007).
 TCT (De, Dunne, Ghosh, & Wells, 1997) is the search domain which 
grows much quicker than the project size, known as NP-Hard. As a result, 

the memory requirements and computational demands of  accurate 
algorithms skyrocket. For the solution of  TCT, GA is by far the most 
popular meta-heuristic algorithm (Lee, Roh, Park, & Ryu, 2010; Zhang & 
Xing, 2010; Li, Cao, & Love, 1999; Bettemir, 2009; Feng, Liu, & Burns, 1997; 
Hegazy, 1999a). Shuffled Frog Leaping and the Hybrid Genetic Algorithm 
successfully determine small projects in a sensible amount of  time (Sonmez 
& Bettemir, 2012; Elbeltagi, Hegazy, & Grierson, 2005). For large projects, 
however, an optimal or near-optimal solution necessitates nearly 1.5 million 
schedule evaluations (Bettemir, 2009). Furthermore, for the TCT problem, 
(Anagnostopoulos & Kotsikas, 2010) Simulated Annealing is  
(Anagnostopoulos & Kotsikas, 2010; Yang, 2007) implemented Particle 
Swarm Optimization, and (Zhang & Thomas, 2012; Zhang & Xing, 2010) 
employed Ant Colony Optimization, hybrid evolutionary algorithm  
(Rogalska, Bo ejko, & Hejducki, 2008; Geem, 2010) used Harmony Search. 
Using Building Information System software TCT was studied by Cha and 
Lee (2015).
 Time and money aren't the only factors to consider while designing a 
project. As a result, different variations of  the time-cost trade-off  dilemma 
are investigated. Time-cost-quality trade-off  is improved by adding quality to 
the TCT problem (Babu & Suresh, 1996; Monghasemi, Nikoo, Fasaee, & 
Adamowski, 2015; Khang & Myint, 1999; Kim, Kang, & Hwang, 2012; 
Tareghian & Taheri, 2006; Tavana, Abtahi, & Khalili-Damghani, 2014; Zhang 
& Xing, 2010; Mungle, Benyoucef, Son, & Tiwari, 2013).
 In TCT, time and cost required options are considered to be predictable. 
Both activity costs and durations, on the other hand, are unpredictable, 
(Yang, 2005; Kalhor, Khanzadi, Eshtehardian, & Afshar, 2011; Azaron, 
Perkgoz, & Sakawa, 2005; Zheng, Ng, & Kumaraswamy, 2005; Leu, Chen, & 
Yang, 2001; Ke, Ma, & Ni, 2009; Li & Wang, 2009; Yang, 2011; Xu, Zheng, 
Zeng, Wu, & Shen, 2012; Eshtehardian, Afshar, & Abbasnia, 2009; Said & 
Haouari, 2015; Chen & Tsai, 2011).
 TCT matter is solved by presuming an endless supply of  resources. 
When resources are limited in quantity, the problem is referred to as 
multi-mode resource restricted project scheduling. TCT with restricted 
resources to account for resource availability is solved (Liu & Wang, 2008; 
Hegazy, 1999b; Ghoddousi, Eshtehardian, Jooybanpour, & Javanmardi, 
2013; Cheng & Tran, 2016; Rostami, Moradinezhad, & Soufipour, 2014; 
Afruzi, Najafi, Roghanian, & Mazinani, 2014).
 TCT problem was solved by Metwally and Elazouni (2007) by reducing 
the negative cash flow, while (Ammar, 2011) was solved it by optimizing the 
principal. Furthermore, (Fathi & Afshar, 2010) used GA to optimize the 

NPV of  the profit, whereas Koo, Hong and Kim (2015) solved the 
Time-Cost situation trade-off  by introducing ecological impact.
 To summarize, meta-heuristic algorithms are computationally intensive, 
heuristic methods do not always show a proper solution, and proper 
techniques are difficult for building organizers to perform. Thus, a reliable 
constructive algorithm for the distinct Time-Cost Trading issue is till now 
missing. The best solution for the united TCT problem is found using the 
minimum cost slope approach. However, because discrete crashing choices 
limit the creation of  linear cost functions, the approach is not appropriate for 
the distinct TCT problem. To solve the distinct TCT problem, a simple, 
maximum converging, and fast network analysis technique stimulated by the 
lowest cost-slope procedure is suggested in this study.

3. Proposed model structure
PCA (Proposed Constructive Algorithm) finds the best schedule by crashing 
activities one by one. The crashing possibilities are not chosen grounded on 
the greatest advantage, because the greatest advantage might not have been 
the greatest option if  the staff  conditions are removed. When a project is 
completed forward of  schedule, however, the prize becomes a permanent 
payment. The crashing cost is contrasted to the entire of  the incentive and 
the indirect cost in this situation.
The technique for reducing the project duration with minimum cost can be 
abridged in the following phases:

Step-01: Enumerate the cost slope of  each activity.
Step-02: Determine all possible paths of  the network.
Step-03: Determine the critical path(s).
Step-04: If  there be a single critical path, find the activity with the minimum 

crashing slope in the critical path.
Step-05: Estimate the reducing(saving) time.
Step-06: If  there are multi critical paths, determine the crashing 

combinations.
Step-07: Find the lowest combination crashing curve.
Step-08: Go to step-06.
Step-09: If  the crashing is feasible, then crash the activity (or combination of  

activities).
Step-10: Is the path(s) should be rescheduled?
Step-11: If  yes, evaluate schedule and then go to step-04.
Step-12: If  no, then go to step-04.
Step-13: If  the crashing is not feasible, then select the untried crashing choice 

with the minimum crashing cost and then go to step-06.
Step-14: If  the crashing is fuzzy, then evaluate schedule.
Step-15: Test the feasibility of  crashing.
Step-16: If  yes, then go to the step-10.
Step-17: If  no, determine any other crashing opportunity.
Step-18: If  there is a crashing opportunity, then go to the step-14.
Step-19: If  there is no other crashing opportunity, search through the 

activities with float to find feasible combination.
Step-20: If  there be new combination found, then go to the step-10.
Step-21: If  there be no new combination found, then Time-Cost Trading-off  

is finished.

The search method identifies a large number of  crashing alternatives, which 
necessitates a large amount of  processing. The proposed strategy, on the 
other hand, is designed to be fast convergent. As a result, the crashing 
possibilities must be evaluated without regard to the timeline. If  a path which 
is not critical with insufficient total float becomes critical, crashing does not 
result in the predicted reduction in project length. On either hand, the 
accelerated activity may shorten non-critical pathways, resulting in the 
anticipated project duration reduction.

4. Numerical example with calculation
This algorithm examined on a project of  18-activity which was propagated 
by Burns, Liu and Feng (1996) and reformed by Hegazy (1999a). There are 2 
to 5 different duration and cost choices for each activity. 

The number of  possible different alternatives of  cost-duration here is: 

55 *42 *310*21 = 5904900000 

Even on a high-speed computer, a complete examination of  this maximum 
value takes a significant amount of  time. As a result, carrying out a thorough 
enumeration is nearly difficult. The analysis of  the project is applicable for 
the following 2 cases: 
i. Minimum overall project cost based on an overhead cost of  constant 
$210/day and a $1000/day incentive for earlier completions starting at 110 
days and liquidated damages of  $20000/day for after completions starting at 
110 days.
ii. Minimum overall project cost based on an overhead cost of  constant 
$210/day.
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