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The study investigates the dynamism of working capital requirement (WCR) in non-financial firms 
listed on Pakistan Stock Exchange from the period of 2007 to 2013. The purpose of this research is to 
analyze whether firms follow the target WCR, to estimate the speed with which firms adjust towards 
its target WCR and to investigate the firm specific and macroeconomic determinants of WCR. Differ-
ence GMM technique is used to analyze the speed and determinants of WCR to avoid the problems 
of endogeniety and unobservable heterogeneity. The study gives evidence that there is an existence of 
target WCR in firms of Pakistan and firm require 1.6 years to completely adjust back to target WCR. 
The factors which are statistically significant in determination of WCR are: the level of economic ac-
tivity in the country, operating cash flow, profitability, leverage, financial distress, and financing cost. 
The WCR is measured by net trade cycle of a firm.

Keywords: Working capital requirement; Speed of adjustment; Net trade cycle; Endogeneity; GMM

JEL Classifications:   M41, G30, G31, G32

Introduction

The field of corporate finance has conven-
tionally focused on the financial decisions in 
long term, investment decisions, capital struc-
ture, dividend payment decisions, and analysis 
of company’s valuation. Since short term assets 
and liabilities (working capital) are important 
part of their financial statements, they should be 
analyzed carefully. The management of these 
short term assets and liabilities warrants a vigi-
lant investigation, since Smith (1980) described 
the importance of working capital management 
and its effects on profitability, value and risk of 
a company. The main objective of working cap-
ital management is to maintain an optimal bal-

ance between each of the working capital com-
ponents. An optimal level of working capital is 
the level where risk and efficiency of firms are 
balanced. There has been a paradigm shift in 
the management of working capital as many ex-
ecutives now regard working capital manage-
ment as a source of competitive advantage, part 
of corporate strategy and the overall liquidity 
and risk management framework of the com-
pany (Yucel & Kurt, 2002). Therefore, firms try 
to keep an optimal level of working capital that 
maximizes their value (Deloof, 2003).

Previous research has focused on determin-
ing factors of components of working capital 
requirement separately. However, Hill, Kelly, 
and Highfield (2010) described that the com-
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ponents of working capital should ultimately 
be managed jointly rather than individually. 
So, this study aims to offer an empirical evi-
dence on the firm specific and macroeconomic 
determinants of working capital requirement 
in Pakistan. There is no harmony in findings 
of previous research on determining factors of 
WCR. Moreover, it is essential to study that 
whether the determining factors (cash flow of 
firm, financing cost, size, tangibility, leverage, 
profitability, GDP, and financial distress) in de-
veloped countries also affect the WCR in devel-
oping country like Pakistan. We use net trade 
cycle as a measure of working capital require-
ment because this measure is widely used in 
previous studies (Baños-Caballero et al. (2010, 
2013, 2016), Deloof (2003), Juan García-Ter-
uel & Martinez-Solano (2007), Shin & Soenen 
(1998), Tauringana & Adjapong Afrifa (2013). 
The net trade cycle is interpreted as the number 
of days a firm takes to finance its working capi-
tal requirement (Shin & Soenen, 1998).

Previous research evidenced the existence 
of target WCR in firms of developed countries. 
Peles and Schneller (1989) described that firms 
follow the partial adjustment model in which 
the financial ratios of current balance sheet 
items are adequately essential to make markets 
involved in a continuous adjustment. Baños-
Caballero et al. (2013) indicated that firms in 
Spain follow the dynamic behavior of WCR 
and have target WCR, they adjust from their 
current level to optimal level of working capi-
tal requirement gradually with time following 
some speed. Cuong, N. T., & Nhung, N. T. H. 
(2017) have studied the determining factors of 
working capital management and its speed of 
adjustment on firms listed on Vietnam stock 
exchange. They have concluded that WCR in-
crease with the increase of profitability of firms 
and decrease with the size, and fixed invest-
ment (FAR) of the firms. 

Following Baños- Caballero et al. (2013), 
this research is going to use partial adjustment 
model to examine the speed of adjustment firms 
follow to reach at the target level of WCR in 
developing country like Pakistan. It is essen-
tial to investigate whether the firms in devel-
oping countries follow the speed of adjustment 

toward target WCR as in developed countries. 
The captivating point is that there is lack of em-
pirical research on dynamic structure of Work-
ing capital requirement in Pakistan. So far, Na-
zir & Afza (2009) have investigated the issue in 
Pakistan, that is determinants of Working capi-
tal requirement using simple regression model. 
Monica Singhania, Piyush Mehta, (2017) have 
studied the impact of WCR of firms’ profit-
ability in South East Asian countries and used 
GMM as econometrics technique. They con-
cluded that frims; profitability and WCR have 
non linear relationship in Asian Pacific region. 
Azeem, M. M., & Marsap, A. (2015) have in-
vestigated the determinants of working capital 
management in Pakistan using ANOVA and re-
gression analysis. 

This research study contributes to literature 
of corporate finance on numerous grounds. 
First, this study aims to offer an empirical evi-
dence on the speed of adjustment of firms to-
ward optimal WCR in Pakistan, which has not 
been studied previously. Second, the proposed 
model of this study is a dynamic model which 
does not assume firms to be at equilibrium level 
unlike the static model. The dynamic model re-
lies on more realistic assumption that is partial 
or incomplete adjustment. This dynamic nature 
of model enables us to study the working capi-
tal dynamism which comprises of the presence 
of target WCR, speed of adjustment toward 
target WCR and determining factors of target 
WCR. Unlike previous studies, the use of this 
model will also enable us to treat the unobserv-
able heterogeneity and endogeneity problems. 
Third, this study will help managers to manage 
the working capital of firm effectively and ef-
ficiently, which help them to fight against bank-
ruptcy or breakdown. This study will also help 
managers to keep an eye on the speed of adjust-
ment, a firm follows to reach at target WCR, 
which help them to anticipate and cope up with 
the aberration of working capital.

The rest of the paper is designed as fol-
lows: the second section describe the litera-
ture of working capital requirement, its adjust-
ment speed and determining factors of WCR. 
The third section explain the research model, 
methodology, sample and data of the study. The 
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fourth section enlightens the empirical results 
and finally fifth section describes the conclu-
sion of this study.

Literature Review

Previous studies on dynamics of working 
capital requirement have focused on the areas 
of importance of WCR in firms, existence of 
target WCR, and determinants of WCR. The 
dynamic structure of WCR is ignored in previ-
ous literature which tells us the speed of firms 
to reach at target WCR and the determinants of 
that speed. This study is designed to analyze 
the speed with which firms adjust back to target 
WCR and firms specific and macroeconomic 
determinants of WCR.

The target WCR is also called an optimum 
level of WCR. The optimum or target level of 
WCR is the level where risk and efficiency are 
balanced. Managers need to continuously mon-
itor the components of working capital require-
ment that are accounts receivables, inventory 
and payables. The essence of working capital 
management is to obtain an optimal level of 
working capital requirement and to balance 
the working capital. The success of business 
is profoundly depending on the effectiveness 
and efficiency of managers to manage the ac-
counts receivables, inventory, and payables 
(Filbeck & Krueger, 2005). Firms can increase 
their funds for growing projects by reducing the 
idle investment kept in current assets. Most of 
the time, financial managers’ time is consumed 
in finding the optimal level of working capital 
components (Lamberson, 1995). Some research 
studies have found that either the firms have ex-
istence of optimal WCR and following the dy-
namic behavior of WCR. Baños-Caballero et al. 
(2013) studied the dynamic behavior of work-
ing capital in Spain and indicated that firms do 
follow the dynamic behavior of WCR and they 
have target WCR. Firms adjust from their cur-
rent level to optimal level of WCR gradually 
with some speed and that speed depends upon 
the adjustment cost. They further indicated 
that firms which manipulate their current bal-
ance sheet items quickly can adjust relatively 
quickly toward target WCR. So, this adjustment 

is not equal across all firms because the level 
of adjustment cost is different across all firms. 
The speed of adjustment can also be determined 
through different factors like access of firms to 
capital markets and capacity of firms to inter-
nally finance their operations (Baños-Caballe-
ro et al., 2013). Therefore, firms have optimal 
WCR. Though, the current level of W-C may 
not always be same as target level because of 
different reasons suggested by several studies.

Peles and Schneller (1989) studied the ad-
justment of financial ratios towards its target 
value and indicated that there are some factors 
like changes in cost of production, temporary 
economic shocks, and any improvement in 
technology which make the firms to deviate 
from the optimal value. The firms then ana-
lyze and revert back to their optimal value with 
some speed which incur the adjustment cost. 
They indicated that this adjustment cost is hur-
dle for firms to come back to their optimal lev-
el. Firms get back to their target value when the 
benefit of being at optimal level is more than 
the cost of adjustment. Nadiri and Rosen (1969) 
have described the reasons of not forecasting 
actual sales and purchases of firms--- the mon-
etary policy shocks and uncertain level of bad 
debts in receivables. Actual cash collected is 
only known with the time and it involves cost 
which become he hurdle in adjustment toward 
target level of WCR. Maintenance of the opti-
mum level of working capital components such 
as cash, inventory, payables, and receivables 
require continuous monitoring. The efficient 
management of working capital is a fundamen-
tal part of the overall corporate strategy to cre-
ate shareholders’ value (Afza & Nazir, 2008). 
Therefore, firms try to maximize their share-
holders’ value (Deloof, 2003).

Previously, number of studies have focused 
on the determining factors of WCR either its 
firm specific or macroeconomic variables. 
Akinlo (2008) studied the determinants of WCR 
using 66 Nigerian firms for the period of 1997 
to 2007, they found sales growth, economic ac-
tivity, size, firms’ operating cycle and leverage 
as significant determinants of WCR. Kwenda & 
Holden (2014) have conducted study in Johan-
nesburg on determinants of WCR and they have 
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used the short-term financing, business activity, 
growth of sales, leverage, operating cash flow, 
firm size, and market power as determinants of 
working capital requirement. Baños- Caballero 
et al. (2010) have studied the determinants of 
WCR in Spain and used capacity to generate 
internal sources, leverage, growth opportuni-
ties, tangible fixed assets, size, age, and return 
on assets as determinants of working capital 
requirement. Cuong, N. T., & Nhung, N. T. H. 
(2017) have studied the determining factors of 
working capital management and its speed of 
adjustment on firms listed on Vietnam stock ex-
change. Azeem, M. M., & Marsap, A. (2015) 
have investigated the determinants of working 
capital management in Pakistan using ANOVA 
and regression analysis. Singh & Kumar (2017) 
have studied the determinants of working capi-
tal requirement in India and have used profit-
ability, growth, leverage, size, tangibility, oper-
ating cash flow and firm age as determinants of 
WCR in India. 

This study includes the following macroeco-
nomic and firm specific variables as determi-
nants of working capital requirement:

GDP: Gross Domestic Product (GDP) used 
in this study is measured as annual growth 
of GDP. When the level of economic activity 
slows down then the turnover of current assets 
become difficult to generate sales, it results in 
the huge current asset holdings. As in the con-
tractionary economy, the collection of receiva-
bles and the turnover of inventory becomes 
difficult and inventory investments become 
high. In the expansionary economy, the busi-
ness activity increases in the country and firm 
increase their investment in inventories, which 
results in increase in sales as well as collection 
of receivables. Receivables collection is also 
increased due to liberal policies of expansion-
ary economy. When the economy is in good 
phase, firms implement the liberal credit terms 
to their customers and get the increase in re-
ceivables collection (Kwenda & Holden, 2014). 
To control the influence of economic activity 
in the country, growth rate of GDP is included 
in this study. GDP affects the accounts receiv-
able (J. K. Smith, 1987; Walker, 1991), inven-
tory level (Blinder & Maccini, 1991; Carpenter, 

1994; Kashyap & Stein, 1994) and accounts 
payable (Nelson & Nelson, 2002). Hence it is 
considered as a determinant of working capital 
requirement. We expect a relationship between 
WCR and GDP. 

OCF: Operating cash flow (OCF) is meas-
ured as ratio of earning before interest and taxes 
plus depreciation over sales. OCF shows the ca-
pacity of a firm to generate internal resources 
(Baños-Caballero et al. (2010, 2013); García-
Teruel & Martínez-Solano, 2010). Working 
capital is majorly financed through operating 
cash flow as Deloof (2003) claimed that avail-
ability of cash enables firm to afford lengthy 
net trade cycle which is representative of WCR. 
Emery (1987) said that companies can extend 
their credit to customers if they have more free 
cash flows, they can also increase their invest-
ment in components of WCR. These actions 
will increase the profitability of firms. Follow-
ing Chiou et al. (2006) and Baños-Caballero et 
al. (2010, 2013) and Azeem, M. M., & Marsap, 
A. (2015), OCF is used as a determinant of 
WCR and we expect a relationship between op-
erating cash flow and working capital require-
ment of firm.

SIZE: Company size (SIZE) is an important 
variable which affects the WCR. According to 
Yang and Chen (2009), larger firms have pref-
erential treatment over smaller firms in terms 
of cost of credit from financial institutions, a 
pool of qualified human capital, and are able 
to achieve greater strategic diversification over 
their smaller counterparts. Shepherd (1989) 
suggested that company size determines its bar-
gaining power. The companies with superior 
bargaining power, tend to me more profitable 
as such companies are able to influence their 
trading relationship in terms of the amount of 
credit granted, terms of payment, quality of 
the products, and even the means of delivery. 
While, smaller firms bear higher cost of funds 
to finance their current assets, so they have low-
er level of inventories and accounts receivable. 
Smaller firms tend to face more constraints to 
finance their operation (Fazzari & Petersen, 
1993); Whited, 1992) which will lead to high-
er usage of trade credit when other financing 
sources are unavailable (Petersen & Rajan, 
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1997) or the other financing sources are already 
being used or exhausted. Azeem, M. M., & 
Marsap, A. (2015) have used size as determi-
nant of WCR in Pakistan. Size proxy is natural 
logarithm of assets and we expect that size has 
an impact on WCR. 

FAR: The fixed asset ratio (Tangibility) or 
FAR is measured as ratio of fixed asset over to-
tal assets. The investment in fixed assets enable 
firms to raise funds at low cost to finance WCR 
(Bhagat, Dong, Hirshleifer, & Noah, 2005), be-
cause investment in fixed assets offer credibility 
to investors’ threat to take them to bankruptcy 
or to dismiss its management team (Campello, 
2006). Braun (2005) suggested that tangible as-
sets are those that would more easily shift to the 
investor’s control when the relationship breaks 
down. In imperfect capital markets, higher in-
vestment in tangible assets compete with the 
investment in working capital requirement. 
So Fazzari and Petersen (1993) have reported 
negative relationship of investment in tangible 
asset with working capital requirement. Hence, 
any side of relationship is expected between 
these variables.

PROF: Profitability (PROF) is measured by 
the ratio of earning before interest and taxes to 
total assets. Autukaite and Molay (2011) ex-
plained that the effective working capital man-
agement enable firms to lower the financing cost 
because of less reliance on external finance and 
enjoy the financial flexibility. Ganesan (2007) 
described that the investment in working capital 
investment leads to less cost of capital and less 
need for financing, which increase the avail-
ability of cash to stockholders. Additionally, 
Profitability and working capital requirement 
relationship is empirically studied at large scale. 
Profitability of a firm is positively affected by 
the investment in WCR (Juan García- Teruel & 
Martinez-Solano, 2007; Jose, Lancaster, & Ste-
vens, 1996; J. Gill & Johnson, 2010; Raheman 
& Nasr, 2007 and Sharma & Kumar, 2011). In 
contrast, (Baños- Caballero et al, 2012; Baños-
Caballero et al, 2013 and Deloof, 2003) gave 
opposite findings that shorter trade cycle stimu-
lates the profitability because firms will be able 
to generate funds internally and rely less on ex-
ternal sources to finance (Autukaite & Molay, 

2011). We expect any side of relationship be-
tween the two variables.

LEV: The leverage (LEV) of a firm has sig-
nificant effect on the working capital invest-
ment. Several empirical studies have found 
it as a statistically significant determinant of 
working capital requirement (Chiou et al, 2006 
and Palombini & Nakamura, 2012). The firms 
having larger leverage have high cost of funds 
invested in working capital because these firms 
have to pay an additional premium for using 
higher ratio of leverage. Chiou et al. (2006) 
described that increase in leverage of a firm 
faces reduction in the measure of working capi-
tal management. Following (Azeem, M. M., & 
Marsap, A., 2015; Cho et al, 2014; Delcoure, 
2007; Jõeveer, 2013; Nazir & Afza, 2009a), we 
measure leverage as ratio of total liabilities to 
total assets. We expect that leverage has an im-
pact on WCR and we expect negative impact of 
leverage on WCR. 

ZSCORE: Financial distress (ZSCORE) is 
a situation faced by firms who have difficulty 
in paying their promised payments to creditors. 
The financial distress theory states that compa-
nies have weakening bargaining position when 
they have financial distress because they have to 
effectively follow their credit policies. Compa-
nies with higher probability of financial distress 
face more difficulties in accessing the external 
capital and anticipated to have lower working 
capital requirement. ZSCORE is measured by 
Altman (1968) model as it is used by Begley, 
Ming, and Watts (1996) in their research study 
and described that higher ZSCORE means 
firms are having less probability of insolvency. 
We expect that Financial distress have an im-
pact on WCR. 

FCOST: Following Baños-Caballero et al. 
(2010), financing cost (FCOST) is measure 
by the ratio of interest expenses to total debts. 
Baños-Caballero et al. (2013) described that 
when external finance is expensive, firms need 
to pay more to borrow funds; therefore, invest-
ment in working capital requirement becomes 
higher. Firms’ investment decisions are based 
on the accessibility of financial resources firms 
have. According to maturity hedging principle, 
short term funds are used to finance the work-
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ing capital requirements. As the short-term 
financing becomes costly, firms will face dif-
ficulty to finance the working capital require-
ments. Hill et al. (2010) have analyzed the 3343 
non-financial firms from 1996 to 2006 to study 
the working capital requirements. He described 
that the firms which follow aggressive working 
capital strategy are affected by the costly exter-
nal finance. We expect a relationship between 
FCOST and WCR. 

RESEARCH METHODS

Data and Sample

The sample of this study is extracted from 
the listed companies of Pakistan Stock Ex-
change for the period of 2007 to 2013. Fol-
lowing Baños-Caballero et al. (2010), Deloof 
(2003), Falope & Ajilore (2009), Kwenda & 
Holden (2014), Lazaridis & Tryfonidis (2006) 
and Nazir & Afza (2009a), only non-financial 
companies are considered for analysis in this 
study because financial firms are regulated dif-
ferently (Deloof, 2003) and have different in-
vestment behavior and different financial char-
acteristics (Falope & Ajilore, 2009). The data is 
extracted from Balance Sheet analysis of State 
Bank of Pakistan. The financial data of non-
financial firms available for analysis is of 383 
firms. The inclusion of firms in final data re-
quires to have the financial statements of those 
firms for whole sample period from 1st January 
2007 to 31st of December 2013. Firms having 

negative assets, negative sales, and missing re-
quired year values will be excluded from the 
sample. Finally, selected sample will be of 350 
firms with 2450 firm year observation. These 
two standards are essential for making the com-
parison and to permit the use of balanced panel 
data because panel data is advantageous in han-
dling the multicollinearity problem and more 
degrees of freedom (Gujarati, 2003).

Model Specification

This empirical study uses the partial ad-
justment model to determine the presence of 
target WCR and to examine the speed of ad-
justment with which firms adjust toward their 
target working capital requirement. This model 
accounts for the endogeniety problem caused 
by unobservable heterogeneity, the presence 
of endogeniety in model is important to handle 
because it biases the estimation results (Hsiao, 
1985). This model also allows empirical esti-
mation of firm and time varying adjustment 
process (Ramakrishnan, 2012). The partial ad-
justment model can be represented as follows:

NTCit-NTCi,t-1=( -NTCi,t-1)      0<γ<1	 (1)

Where  is target net trade cycle of firm 
and NTCit  is net trade cycle of firn u at time t. 
Essentially, when firms deviate from their tar-
get WCR ( ), they usually do not adjust 
back to target completely due to some market 
imperfections and adjustment cost. When there 

Measurement of Variables
Name of Variable Measurement 

1.	Working Capital Requirement (NTC: 
Net Trade Cycle)

sum of number of days’ sales outstanding and number of days’ inventory outstanding subtracting 
the number of days payable outstanding {(accounts receivable/sales) * 365+ (inventories/sales) 
*365 (accounts payable/sales) *365}

2.	Gross Domestic Product (GDP) annual growth of GDP
3.	Operating Cash Flow (OCF) ratio of earnings before interest and taxes plus depreciation over sales
4.	Size (SIZE) natural logarithm of assets
5.	Fixed Asset ratio or Tangibility (FAR) ratio of fixed asset over total assets
6.	Profitability (PROF) ratio of earnings before interest and taxes to total assets
7.	Leverage (LEV) ratio of total liabilities to total assets
8.	Financial Distress (Z-Score) ZSCORE = 0.104X1+1.010X2+0.106X3+0.003X4+0.1695X5

X1 = working capital/total assets
X2 = retained earnings /total assets
X3 = earning before interest and taxes/total assets
X4 = Market value of capital/book value of debt
X5 = Sales /total assets

9.	Financing Cost (FCOST) ratio of interest expenses to total debt
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is no adjustment cost and other market imper-
fections firms remain at their target WCR most 
of the times. So firms' current working capital 
requirement (NTCit) and target working capital 
requirement ( ) must be equal. It depicts 
that the change in current working capital re-
quirement (NTCit) from previous working capi-
tal (NTCi,t-1) should exactly being equal to the 
change expected for firms to be at target at time 
t. It can be expressed as:

	 =	(1-γit)NTCi,t-1

		  + 	 (2)

The coefficient γit in equation (2) depicts the 
coefficient of adjustment or the speed of adjust-
ment. It is described as the percentage of adjust-
ment from current WCR ( ). The adjust-
ment impact is limited to the condition that | γit 
|<1 which express that NTCit→  as t→∞. 
If the value of γit is 1, it can be interpreted that 
either firm is a target WCR ( ) in current 
period or have completely adjusted in one time 
period. The firm whose (γit <1), meaning that 
firms have not completely adjusted to the tar-
get WCR ( ). If (γit >1), meaning that firms 
are overly adjusted to the target  
Hence the value of coefficient of adjustment de-
picts the degree of adjustment, higher the value 
of coefficient, higher will be the speed of ad-
justment toward target WCR ( ).

As target working capital requirement 
 is dependent variable of the study, de-

pending upon Gross domestic product (GDP), 
Operating Cash Flow (OCF), Size (SIZE), 
Fixed Asset Ratio (FAR), Profitability (PROF), 
Leverage (LEV), Financial distress (ZSCORE) 
and Financing cost (FCOST). So the equation 
(2) can be described as:

	 =	(1-γit)NTCi,t-1+γit β1GDPit+γit β2OCFit

		  +γit β3SIZEit+γit β4FARit+γit β5PROFit

		  +γitβ6LEVit+γitβ7ZSCOREit

		  +γit β8FCOSTit+μit	 (3)

Replacing (1-γit) with λ0 and γit βk λk, equation 
(3) can be written as:

	 =	λ0NTCi,t-1+λ1GDPit+λ2OCFit

		  +λ3SIZEit+λ4FARit+λ5PROFit

		  +λ6LEVit+λ7ZSCOREit

		  +λ8FCOSTit+μit	 (4)

Many empirical studies have used GMM as 
an econometric technique in different research 
areas as capital structure (Haron, Nor & Ibra-
him, 2013; Drobetz & Wanzenried (2006) and 
working capital management (Baños-Caballero 
et al., 2012, 2013, 2016). Flannery & Hankins 
(2013) have explained that generalized method 
of moments is likely to perform better than the 
other estimation techniques. We use Arellano & 
Bond (1991) approach of generalized method 
of moments which is designed for small T and 
large N samples, as it fits our sample perfectly. 
Difference GMM takes the instruments obtained 
from orthogonality condition that exist between 
variables’ lagged values and disturbances. We 
do not use system GMM suggested by Blundell 
& Bond (1998) because it increases the num-
ber of instruments in the analysis and it become 
much higher than the number of cross sec-
tions (250 firms) in our data. Roodman (2009) 
states the rule of thumb regarding the number 
of instruments used in GMM, that the number 
of instruments should be less than the number 
of cross sections (firms). Increased number of 
instruments weakens the instruments’ validity 
test (Mileva, 2007). Therefore, we opt differ-
ence GMM for our analysis. This study also 
used some statistical test to prove the validity of 
instruments used in GMM. Hansen test is used 
to prove the validity of instruments (Haron et 
al. 2013; Baños-Caballero et al., 2013). AR (1) 
and AR (2) test are used to test the presence of 
serial autocorrelation in the data and F test is 
used to test the fitness of the model. 

Result and Discussions

The empirical results are discussed in two 
parts; first part describes the speed of adjust-
ment of WCR towards its target WCR and sec-
ond part describes the determinants of target 
WCR. The Table 1 shows the descriptive statis-
tics of variables used in the empirical analysis. 
The average NTC of Pakistani firms is 25.6 days 
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meaning that firms’ cash is tied up in the cycle 
and it needs to finance these days through net 
income or line of credit. The negative value of 
NTC describes that the firm is receiving its cash 
from customers before paying to suppliers. The 
average GDP growth rate of Pakistan is 3.3% 
for the period of 2007 to 2013. The average op-
erating cash flow of firm is 19.5%. 54.1% of 
assets are firm’s tangible assets averagely. Av-
erage profitability of firms is 14.6%. Leverage 
of Pakistani firms is 58% on average. Average-
ly the firms are paying 4.4% of financing cost 
against their leverage. Table 2 shows the cor-
relation coefficients between the variables used 
in the study. Asteriou and Hall (2007) state that 
many researchers appear to consider that cor-
relation coefficient of more than 0.8 may cause 
the problems in estimation. Considering this as 
the benchmark, Table 2 shows that correlation 
among the independent variables, as the coef-
ficients are comparatively small except the cor-
relation between PROF and OCF (0.705). To 

check the multicollinearity in the data we run 
VIF (Variance Inflation Factor) test. The VIF 
results are reported in Table 3. The higher the 
value of VIF, the higher the collinearity. If there 
is no collinearity, the VIF is 1. If VIF is more 
than 10, then the variables are highly collinear 
(Gujarati, 2003). Hence, correlation and VIF 
confirm the nonexistence of multicollinearity 
in our model.

Table 3 reports the empirical results of equa-
tion (4) using difference GMM given by Arel-
lano and Bond (1991) for target WCR. The 
equation is estimated by using second lag of 
all independent variables as instruments. The 
longer lag values are not considered because 
of its impact on sample size (Baum, Caglayan, 
& Rashid, 2013). Hansen J Statistic is used to 
analyze the validity of instruments used in the 
study because the validity of instruments proves 
the consistency of difference GMM (Roodman, 
2009).

Table 3 reports the result of difference GMM 

Table 1. Descriptive Statistics
Mean Median SD Minimum Maximum

NTC 25.6879 28.4384 76.4912 -199.5505 202.3698
GDP 3.3134 3.7000 1.3708 0.3600 4.9900
OCF 0.1958 0.1178 0.6985 0.0052 25.0044
SIZE 14.8331 14.7122 1.4972 10.6350 19.6661
FAR 0.5410 0.5497 0.1944 0.0000 0.9993

PROF 0.1465 0.0883 0.6408 0.0001 25.0044
LEV 0.5890 0.6428 0.1800 0.0152 0.8694

ZSCORE 0.4615 0.3827 0.3548 0.0167 6.0261
FCOST 0.0441 0.0345 0.0461 0.0000 0.3689

Note: This table presents the descriptive statistics of the dependent variable and independent variables used in this study. NTC is net trade cycle which 
is dependent variable of this study, is a measure of working capital requirement of a firm, and is calculated as sum of number of days’ sales outstanding 
and number of days’ inventory outstanding subtracting the number of days payable outstanding. GDP is gross domestic product of a firm measured 
as annual growth of nominal GDP. OCF is the ratio of earnings before interest and taxes plus depreciation to sales as a measure of cash flow of firm. 
SIZE is the natural log of total assets as a measure of size of firm. FAR is the ratio of tangible fixed assets over total assets as a measure of tangibility of 
firm. PROF is the ratio of earnings before interest and taxes over sales used as a measure of profitability of firm. LEV is the ratio of debt to total assets, 
used as a measure of leverage of firm. ZSCORE is the measure of financial distress and calculated as summation of five factors: X1 (ratio of working 
capital to total assets), X2 (ratio of retained earnings to total assets), X3 (ratio of net operating profit to total asset), X4 (ratio of market value of capital 
to book value of debt), and X5 (ratio of sales to total assets). FCOST is the ratio of interest expenses to total debt as a measure of financing cost of firm.

Table 2. Correlation Matrix
NTC GDP OCF SIZE FAR PROF LEV ZSCORE FCOST

NTC 1
GDP -0.011 1
OCF -0.024* 0.025 1
SIZE 0.053* 0.034 -0.062* 1
FAR -0.418* 0.032 0.022 0.093* 1

PROF -0.013 0.026 0.705* -0.051* -0.026 1
LEV -0.087* -0.085 -0.099* -0.015 -0.027 -0.106 1

ZSCORE -0.022 0.145* 0.259* -0.185* -0.172* 0.129* -0.164* 1
FCOST 0.187* 0.143* -0.02 0.070* 0.104* 0.0066*** 0.008 0.139* 1

Note: This table shows the Pearson correlation coefficients between the variables on 10% significance level. (significance is depicted with*).
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completely adjust towards target WCR because 
firms heavily rely on bank financing. The capi-
tal market of Pakistan is not well developed 
(Saleem, 2003), so banks plays an important 
role as a source of external finance to corporate 
sector. When NTC is positive, firms seek banks 
for funds to finance it. It requires less documen-
tation and less transaction cost to acquire and 
retire debt with the banks than with the bond 
markets. So the speed of adjustment depends 
upon the transaction cost faced by firms. When 
there is less transaction cost, firms adjust quick-
ly towards target WCR.

The second section of empirical results dis-
cuss the determinants of working capital re-
quirement. The results are consistent with our 
hypothesis. The economic growth (gross do-
mestic product) is statistically significant at 1% 
in determining WCR as supported by Azeem, 
M. M., & Marsap, A. (2015), Baños-Caballero 
et al., (2013) and P Teruel (2007). Operating 
cash flow is negatively and significantly re-
lated to WCR as supported by Azeem, M. M., 
& Marsap, A. (2015), Mansoori & Muhammad 
(2012) and Valipour, Morad, & Farsi (2012). 
We do not find size of firm, investment in fixed 
asset and leverage as significant in determining 
WCR, which is in line with Baños-Caballero 

estimation. The lagged dependent variable of 
WCR (NTCit-1) shows the speed of adjustment 
of WCR. The lower the coefficient, higher the 
speed of adjustment (1-γit= λ0) The value of coef-
ficient (λ0) is 0.3490 and the coefficient value is 
statistically significant at 1%. The significance 
of the value depicts that there is an existence of 
target working capital requirement in Pakistani 
firms and they make partial adjustment toward 
target WCR in one period. Hence the speed of 
adjustment of firms toward its target WCR is 
0.651 (65.1%), meaning that firms are adjusting 
towards target WCR. This implies that a firm 
takes 1.6 years to reach at target working capi-
tal requirement.

The adjustment is partial because of market 
imperfections and adjustment cost (Baños-Ca-
ballero et al., 2012, 2013). As Lee & Wu (1988) 
and Peles & Schneller (1989) have explained 
that current items of balance sheet have low-
er adjustment cost because firms have control 
over their current balance sheet items and they 
can easily manipulate them in short run. So, the 
firms having lower adjustment cost can rapidly 
adjust toward target WCR but firm with higher 
adjustment cost can partially adjust toward tar-
get WCR.

In case of Pakistan, firms take 1.6 years to 

Table 3. GMM Estimation
Variable Coefficient t Statistics P-Value VIF
NTCi,t-1 0.3490 4.76 0.000 1.36
GDP -12.3882 -2.27 0.029 1.48
OCF -15.0806 -2.69 0.008 3.92
SIZE 9.2095 0.36 0.717 1.09
FAR -59.2785 -0.88 0.382 1.37

PROF 17.8564 2.30 0.022 3.01
LEV -79.4455 -1.30 0.196 1.09

ZSCORE 69.7902 1.89 0.059 1.67
FCOST 333.9058 2.40 0.017 1.30

AR(1) -4.51 0.000
AR(2) -0.40 0.691
Hansen test 53.70 0.040
F Statistic 7.37 0.000

Note: NTC is net trade cycle which is dependent variable of this study, is a measure of working capital requirement of a firm, and is calculated 
as sum of number of days sales outstanding and number of days inventory outstanding subtracting the number of days payable outstanding. 
NTCit-1 is the lagged independent variable representing the speed of adjustment toward target WCR. GMM is used to predict the speed of 
adjustment of WCR towards target WCR. GDP is gross domestic product of a firm measured as annual growth of nominal GDP. OCF is the 
ratio of earnings before interest and taxes plus depreciation to sales as a measure of cash flow of firm. SIZE is the natural log of total assets 
as a measure of size of firm. FAR is the ratio of tangible fixed assets over total assets as a measure of tangibility of firm. PROF is the ratio 
of earnings before interest and taxes over sales used as a measure of profitability of firm. LEV is the ratio of debt to total assets, used as a 
measure of leverage of firm. ZSCORE is the measure of financial distress and calculated as summation of five factors: X1 (ratio of working 
capital to total assets), X2 (ratio of retained earnings to total assets), X3 (ratio of net operating profit to total asset), X4 (ratio of market value 
of capital to book value of debt), and X5 (ratio of sales to total assets). FCOST is the ratio of interest expenses to total debt as a measure of 
financing cost of firm.
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et al., (2013), Fazzari and Petersen (1993) and 
Mansoori & Muhammad (2012) and Cuong, N. 
T., & Nhung, N. T. H. (2017). We find profit-
ability, probability of financial distress, and fi-
nancing cost of firm as statistically significant 
determinants of WCR. These findings are sup-
ported by Afeef, M. (2011), Baños-Caballero et 
al., (2010, 2013); Chiou et al. (2006); Cuong, 
N. T., & Nhung, N. T. H. (2017); Nazir & Afza 
(2009a); Gill & Johnson (2010); Raheman & 
Nasr (2007) respectively.

The Hansen test coefficient (53.70) is signif-
icant at 5% significance level, meaning that the 
instruments used in the study are valid. The AR 
(1) result shows that the error terms of differ-
enced equations are serially correlated with its 
first lag and AR (2) results shows that the error 
terms of equations are not serially correlated at 
second order. The model equation is estimated 
at the two lags of independent variables, so it 
is important to have no serial autocorrelation 
on the second lag of variables. The result of F 
statistics (7.37) is significant at 1% significance 
level, meaning that it rejects the null hypothesis 
that all the coefficients of the determinants of 
target WCR are jointly equal to zero. Hence it 
proves the fitness of the model. 

Conclusion

Under the dynamic modelling, this study 
confirms the existence of optimal WCR among 
firms listed on Pakistan Stock Exchange. The 
study examined the factors affecting WCR and 
its speed of adjustment toward target WCR, us-
ing Difference Generalized Method of Moments 
technique. This study contributes to empirical 
knowledge on WCR in several ways, includ-
ing the treatment of endogenity and unobserv-
able heterogeneity problems. The sample of 

this study includes the non -financial Pakistani 
firms over the period of 2007 to 2013, which 
enables us to add value to the literature of WCR 
and its speed of adjustment.

The empirical analysis show that the speed 
of firms towards its target WCR is quick (1.6 
years), because it’s easier for firms to manipu-
late components of WCR as its part of current 
balance sheet items. Our results show that the 
level of economic activity, operating cash flow, 
profitability, leverage, financial distress, and fi-
nancing cost significantly affects WCR of the 
firm.

The empirical findings of this study have 
implications on different stakeholders, like cor-
porate managers to keep an eye on speed of ad-
justment a firm follow to reach at target WCR 
which help them to anticipate and cope up with 
aberration of working capital). This study helps 
policy makers as SECP (Securities and Ex-
change commission of Pakistan) and regula-
tory authority as SBP (State Bank of Pakistan) 
to develop early warning system for firms to 
avoid bankruptcies. They can bring the reforms 
in capital market of Pakistan to facilitate firms 
to have external finance. This study helps finan-
cial investors to make them understand about 
the firm’s ability to reach at target WCR. Share-
holders and creditors may avoid investing in 
the firm that are not capable to manage WCR 
and are prone to bankruptcy. Shareholders can 
participate in annual meetings of firms and in-
fluence managers’ decisions. This research is 
also helpful for researchers and academicians 
because the dynamic behavior of WCR and its 
versatile dimensions are still open to research. 
They can also extend this study to find the deter-
minants of speed of adjustment affecting WCR 
and their impact on macroeconomic factors.
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