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Abstract. This paper investigates the relation between the financing strategies of working 
capital requirement and firm performance for the period 1997 to 2012. Using the two-step 
generalized method of moments estimator, we find that a suitable financing strategy can 
help firms improve their performance. Moreover, the results indicate that the working 
capital requirement financing-performance relation changes during a financial crisis. Fi-
nally, we also find that this relation depends on a firm’s financial flexibility. The findings 
are of interest for managers and researchers and show that managers should not only be 
concerned about investing in working capital requirement but also consider how this in-
vestment is to be financed. To the best of our knowledge, this is the first paper to analyse 
how the financing strategy selected by firms to finance their working capital requirement 
affects their performance.
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Introduction

Since Smith (1980) suggested that working capital management is important because of 
its effects on the profitability, risk, and, consequently, value of a firm, the literature on 
investment in working capital requirement (WCR) has enjoyed extensive growth. While 
Chiou et al. (2006), Baños et al. (2010) and Hill et al. (2010) analyse the determinants 
of WCR for firms, the influence of investment in WCR on firm performance is also 
demonstrated by a number of publications (Deloof 2003; Lazaridis, Tryfonidis 2006; 
Kieschnick et al. 2013; Baños et al. 2014; among others). 
Investment in WCR, however, might not be the only important concern for firms when 
making working capital decisions, because how WCR is financed may also affect perfor-
mance. Indeed, since Modigliani and Miller (1958), extended corporate finance literature 
__________
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has highlighted the importance of financing decisions and their impact on firm value. 
In addition, the short-term financial management literature has traditionally shown how 
alternative strategies in financing WCR affect profitability and risk (Van Horne 1969; 
Smith 1980). However, there is no empirical evidence that also analyses the possible 
influence of WCR financing strategies on performance. While previous works have 
studied how investment in WCR affects firm performance, this paper examines whether 
the term structure of financing used by firms to finance their WCR affects performance, 
where WCR is defined as the current assets net of accounts payable. In addition, we 
study this relation for two periods, before and during the financial crisis, which allows 
us to analyse how the crisis affects this relation.
When WCR requires financing, firms can seek funding either internally, through free 
cash flow, or externally, via long-term or short-term debt. Firms may finance a high 
proportion of their WCR long term, that is, they use a less risky WCR financing strategy 
that allows them to reduce both the refinancing and interest risk. Alternatively, firms 
may use a riskier WCR financing strategy, i.e., a high proportion of WCR financed with 
short-term debt, which might reduce their financing costs and thus allow them to enjoy 
better credit conditions, to mitigate agency costs and to signal their positive prospects 
to the market. We also investigate whether this relationship between WCR financing 
and firm performance is influenced by a firm’s financial flexibility. 
We use a sample of Spanish manufacturer SMEs for two reasons. First, Peel et al. 
(2000) suggest that efficient working capital management is particularly important for 
small and medium-sized firms due to the greater difficulties they have in obtaining 
funding in long-term capital markets (Petersen, Rajan 1997); hence, these SMEs exhibit 
greater dependence on trade credit and bank credit as sources of debt. Second, Spain 
provides an interesting case study because, as in most European countries, Spain has a 
banking-oriented financial system wherein capital markets are less developed and thus 
banks play an important role (Schmidt, Tyrell 1997). Thus, there is a large proportion 
of bank-dependent Spanish SMEs (Carbó et al. 2009), and therefore, our results may 
be of interest to SMEs in countries with similar financial systems. 
To the best of our knowledge, this is the first paper to analyse how the WCR financ-
ing strategy selected by firms affects their performance, and the findings confirm the 
importance of the WCR financing strategy’s influence on performance. Therefore, ac-
cording to our results, investment in WCR should not be the only important concern 
for firms when making WCR decisions. Rather, how this investment is financed should 
also be considered. In addition, the WCR financing-performance relation found for the 
period prior to the financial crisis differs from the relation that occurs during the crisis. 
Analyses also reveal that both leverage and cash holding policies of firms affect the 
WCR financing-performance relation prior to the financial crisis. 
The remainder of the paper is organized as follows. Section 1 links WCR financing and 
performance. Section 2 describes the empirical model and data. The results obtained for 
the period 1997 to 2007 are presented in Section 3, and Section 4 investigates whether 
the results change during the financial crisis period. We present the conclusions in the 
final section of the paper. 
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1. Financing WCR and firm performance

Since Modigliani and Miller (1958) proved that, assuming perfect and frictionless capi-
tal markets, the choice between debt and equity financing has no effect on a firm’s value 
or on the cost or availability of capital, much research has been conducted to understand 
firms’ capital structure decisions and the corresponding effects of those decisions on 
firm value. Later, Stiglitz (1974) suggested that the terms of debt were also irrelevant 
under perfect capital markets, and thus, researchers have also sought to explain debt 
maturity structure (see, for instance, Antoniou et al. 2006). 
A positive WCR must be financed, and hence, a greater WCR indicates the need for 
additional funds that firms can finance internally, using free cash flow, or externally, 
via long-term or short-term debt. Given the differences in costs and risks between the 
various sources of finance available to firms, the way in which a firm finances its WCR 
might affect its performance.
According to Walker (1989), as small firms rarely obtain long-term debt or equity in 
traditional financial markets, they rely on trade credit and bank credit as major sources 
of debt. Consistently, Hughes (1997) indicates that small firms are much more reliant 
on short-term bank loans for financing their assets than are large companies. Indeed, our 
data indicate that a high proportion of the total debt of Spanish manufacturing SMEs 
is short-term debt (82.64%). 
Although short-term bank debt enjoys several advantages, it also carries significant 
risks; thus, the influence of a higher percentage of WCR financed with short-term bank 
debt on firm performance may be either positive or negative. 
Greater short-term debt might positively influence firm performance for several reasons. 
First, as Jun and Jen (2003) indicate, nominal rates of short-term debt are lower than 
those of long-term debt due to default and inflation premiums, which tend to increase 
as debt maturity lengthens. Second, Jun and Jen (2003) also suggest that short-term debt 
adapts more easily to a firm’s financial needs. Third, Petersen and Rajan (1994) indi-
cate that short-term debt facilitates bank relations between the firm and the lender due 
to frequent renewals, and hence, firms might obtain credit condition benefits. Fourth, 
short-term debt can mitigate agency conflicts between shareholders and debtholders. 
Empirical evidence confirms that firms can use short-term loans to solve the problem of 
underinvestment because management is more frequently monitored when there is pe-
riodic credit renewal (see, for example, Barclay and Smith 1995). In the case of SMEs, 
the problem of underinvestment can be particularly severe (MacMahon 2003). Finally, 
as Flannery (1986) and Kale and Noe (1990) note, firms with high-quality investment 
projects use short-term loans to transmit their positive prospects to the market. 
However, more short-term bank debt could also negatively affect firm performance due 
to an increase in refinancing and higher interest risks (Jun, Jen 2003). Firms might have 
difficulties renewing their short-term loans, or they might have to pay higher interest 
rates on new loans, which would negatively affect their performance.
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Given these positive and negative effects of short-term bank debt, a greater use of short-
term bank debt to finance a firm’s WCR could affect the firm’s performance. When a 
low percentage of WCR is financed with short-term bank debt, any increase may result 
in an increase in firm performance because the positive influence of short-term bank 
debt is expected to outweigh the negative influence as firms could reduce their interest 
costs, obtain credit condition benefits, mitigate agency costs and signal their positive 
prospects to suppliers of funds. In contrast, when firms finance a high percentage of 
their WCR with short-term bank debt, a greater use of short-term bank debt might nega-
tively affect performance due to interests and refinancing risks. Thus, at high percent-
ages of WCR financed with short-term bank debt, the negative influence of short-term 
bank debt is expected to be the dominant factor. 
Therefore, our primary hypothesis is as follows:
“There is a positive relation between the proportion of short-term bank debt used to 
finance a firm’s WCR and its performance when a low percentage of WCR is financed 
with short-term bank debt. However, this relation is negative when firms finance a high 
percentage of their WCR with short-term bank debt”.
However, this relation may differ during a financial crisis. According to Santos (2011), 
the financial condition of banks is important because it may influence their lending 
capacity and, as a consequence, affect the greater economy. He finds that firms that 
have borrowed during the crisis have paid more than they paid for the loans that they 
took out before the crisis from the same bank and that the size of the loans that firms 
took out during this period was also smaller. This increase in the cost and the lower 
availability of bank credit to firms could result in a lower performance for those firms 
that have had to renew their credit during the crisis period 2008 to 2012. Consistent 
with this, Fungocova et al. (2013) demonstrate that the crisis led to an overall decrease 
in credit supply. Vermoesen et al. (2013) also indicate that this lower availability of 
external finance has reduced investments of SMEs in Belgium (which, like Spanish 
SMEs, are in the eurozone). 
Given the difficulties in renewing and obtaining external financing during the crisis pe-
riod, we would expect the disadvantages of using short-term debt to finance the WCR 
to outweigh the advantages. Thus, our second hypothesis is as follows: 
“The WCF-performance relation is linear and negative during the crisis period”. 

2. Model and data

2.1. Model and methodology
To analyse the relation between WCR financing and firm performance, we use the vari-
able WCF as a measure of WCR financing. This is calculated using the following ratio: 
short-term bank debt/WCR where WCR is defined as current assets minus accounts 
payable. A greater WCF means riskier WCR financing, as it measures the percentage 
of WCR that is financed with short-term bank debt. 
Thus, to test the possible non-monotonic relationship between WCF and performance, 
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we regress firm performance against the WCF variable and its square. Additional vari-
ables are also included in the performance regression model to control for other po-
tential influences on the performance of the firm. In particular, we include firm size, 
sales growth and leverage. We estimate the relation between WCR financing and firm 
performance through the following regression: 

 

2
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4 , 5 , , ,
i t i t i t i t

i t i t t i i t

ROE WCF WCF SIZE
GROWTH LEV

= β + β + β + β +

β + β + λ + η + ε
  (1)

where ROEi,t is the return on equity, which is defined as net profit/equity; WCFi,t is the 
WCR financing; and WCF2

i,t is its square. The inclusion of these two variables allows 
us to test both the positive and negative effects mentioned herein. In addition, following 
Deloof (2003) among others, we control for firm size, growth of sales and leverage. 
SIZEi,t is measured by the natural logarithm of total assets; GROWTHi,t is calculated 
by the ratio (salesi,t – salesi,t–1)/salesi,t–1; and LEV is defined as the ratio of total (long-
term+short-term) debt to total assets. The parameter lt is a time dummy variable that 
changes with time but is equal for all firms in each of the time periods considered. This 
parameter is designed to capture the influence of economic factors that firms cannot 
control even though these factors may affect firm performance. The parameter hi is the 
unobservable heterogeneity or the firm’s unobservable individual effects, thus allowing 
us to control for the particular characteristics of each firm. Finally, ei,t is the random 
disturbance. 
As our aim is to analyse the effect of WCR financing on firm performance, we only 
include those observations that have a positive WCR and, hence, a need for financing in 
our analyses. The coefficients on WCF and WCF2 variables obtained from Equation (1) 
allow us to determine the breakpoint in the WCR financing-firm performance relation, 
which is calculated by – b1/2b2. If there is a concave relationship between WCF and 
return on equity, the inflection point of this relationship should be a maximum; there-
fore, b1 should be positive and b2 should be negative. 
We use panel data methodology to estimate our model because, first, it allows us to 
control for unobservable heterogeneity and therefore eliminate the risk of biased results 
arising from heterogeneity (Hsiao 1985), and second, it avoids the problem of possible 
endogeneity, as the random disturbances that affect ROE may also affect firm charac-
teristics, for example, leverage. We estimated our models using the two-step general-
ized method of moments (GMM) estimator based on Arellano and Bond (1991), thus 
allowing us to control for endogeneity through the use of instruments. We use all the 
right-hand side variables in the models lagged from t−1. 

2.2. Data and summary statistics
The study uses panel data of Spanish SMEs. The data were obtained from the SABI 
(Iberian Balance Sheets Analysis System) database, which was developed by Bureau 
Van Dijk and which contains accounting and financial information for Spanish firms.
The sample comprises small and medium-sized manufacturing firms from Spain for the 
period 1997 to 2012. The selection of SMEs was conducted according to the require-
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ments established by European Commission Recommendation 2003/361/EC of 6 May, 
2003, i.e., fewer than 250 employees, less than 50 million euro in turnover a year and 
less than 43 million euro in total assets. The information obtained was refined. Specifi-
cally, we eliminated firms with lost values, cases with errors in the accounting data and 
extreme values presented by all variables. In addition, we also required firms to have 
reported data for at least five consecutive years. Ultimately, we obtained an unbalanced 
panel of 3  735 observations.
Table 1 presents the descriptive statistics on return on equity, WCF and the control vari-
ables. Table 2 provides Pearson correlations for variables in Equation (1). Moreover, to 
ensure that the multicollinearity problem is not present in our analysis, we calculated 
the variance inflation factor (VIF) for each independent variable included in our model. 
As the largest VIF value is far from 5, it can be concluded that multicollinearity is not 
a concern in the sample (Studenmund 1997). 

Table 1. Summary statistics

1997–2007

Mean Standard deviation 10th Median 90th
ROE 0.0738 0.1159 –0.0268 0.0730 0.1919
WCF 0.4719 0.3732 0.0507 0.4191 0.9076
SIZE 9.1281 0.6096 8.3367 9.1072 9.9633
GROWTH 0.0766 0.1615 –0.0887 0.0606 0.2538
LEV 0.5912 0.1861 0.3204 0.6126 0.8239

2008–2012
Mean Standard deviation 10th Median 90th

ROE 0.0356 0.0663 –0.0360 0.0321 0.1111
WCF 0.3222 0.2225 0.0489 0.2988 0.6341
SIZE 9.2381 0.4928 8.5733 9.2646 9.8772
GROWTH –0.0198 0.1370 –0.2031h –0.0135 0.1565
LEV 0.5030 0.1572 0.2834 0.5092 0.7038

Note: ROE represents the return on equity; WCF is the ratio of short-term bank debt/WCR; SIZE 
refers to size; GROWTH refers to sales growth; and LEV refers to leverage.

Table 2. Correlation matrix

1997–2007

ROE WCF SIZE GROWTH LEV
ROE 1.0000
WCF –0.0768*** 1.0000
SIZE –0.1058*** 0.0159 1.0000
GROWTH 0.2045*** 0.1049*** 0.0646*** 1.0000
LEV 0.0110 0.6459*** –0.0462*** 0.1907*** 1.0000
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2008–2012

ROE WCF SIZE GROWTH LEV

ROE 1.0000

WCF –0.1803*** 1.0000

SIZE 0.0830*** 0.1059*** 1.0000

GROWTH 0.2809*** 0.0225 0.1183*** 1.0000

LEV –0.0808*** 0.6662*** 0.0734*** 0.0846*** 1.0000

Note: ROE represents the return on equity; WCF is the ratio of short-term bank debt/WCR; SIZE 
refers to size; GROWTH refers to sales growth; and LEV refers to leverage; ***indicates significance 
at 1% level.

3. Empirical evidence for the period 1997 to 2007

3.1. Working capital requirement financing and firm performance
We explore the effect of WCR financing on firm performance by estimating the 
Model (1) proposed in Section 2. The results are presented in Column (1) of Table 3. 
Our findings indicate that b1 is positive and b2 is negative and that both coefficients 
are significant, thus confirming a concave relation between WCF and firm performance. 
When a low percentage of WCR is financed with short-term bank debt, firms may im-
prove their performance with riskier WCR financing due to the advantages associated 
with short-term bank debt. Specifically, firms might reduce their interest costs, obtain 
credit condition benefits, mitigate agency costs and signal their positive prospects to 
suppliers of funds. 
In contrast, when firms finance a high percentage of their WCR with short-term bank 
debt, riskier WCR financing negatively affects firm performance because the negative 
influence of short-term bank debt outweighs the positive influence. Although firms en-
joy several advantages with short-term debt, this also implies interest and refinancing 
risks, which can, in turn, cause high financial distress costs (Jun, Jen 2003). Thus, at 
sufficiently high WCF levels, the negative influence of riskier WCR financing is the 
dominant factor1. Our results suggest that, for our sample, the WCF-firm performance 
relationship has a breakpoint of approximately 0.62. 
In Column (2), following Ghosh and Moon (2010), we use an alternative research de-
sign based on spline regressions to give robustness to the results obtained from Equa-
tion (1). We estimate the following model:

 

, 0 1 (0, 0.62) , 2 (0.62, Max) , 3 ,

4 , 5 , , ,
i t i t i t i t

i t i t t i i t

ROE WCF WCF SIZE

GROWTH LEV

= β + β + β + β +

β + β + λ + η + ε  
(2) 

1 We also obtain this concave relation between WCF and firm performance if we measure the WCF 
variable by the ratio of short-term bank debt/(accounts receivable + inventories – accounts payable). 
Furthermore, the results do not change when we use the ratio of net profit to sales as a measure of 
firm performance.

End of Table 2
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where we replace the WCF variable and its square (WCF2) with WCF(0, 0.62) and 
WCF(0.62, Max). We use the breakpoint obtained from Equation (1) to divide WCF into 
low and high range categories. In particular, WCF(0, 0.62) equals WCF if WCF lies be-
tween 0 and 0.62, and it equals 0.62 otherwise. WCF(0.62, Max) equals WCF minus 0.62 
if WCF is greater than 0.62, and 0 otherwise. All other variables are the same as those 
specified in Equation (1). 
Consistent with the findings presented in Column (1), the results obtained from Equa-
tion (2) indicate that there is a concave relation between WCF and a firm performance 
given that the coefficient for WCF(0, 0.62) is positive and significant, but that for WCF(0.62, 
Max) is negative and significant. The results indicate that a riskier WCR financing strat-
egy has a positive influence on performance at low levels of the WCF ratio but that this 
effect becomes negative at high levels of the ratio.

Table 3. Financing of working capital requirement and SME performance (1997–2007)

Eq. (1) Eq. (2)

WCF 0.0894***
(9.49)

WCF2 –0.0722***
(–16.09)

WCF(0,0.62) 0.0645***
(3.27)

WCF(0.62, Max) –0.1135***
(–9.22)

SIZE –0.0558***
(–6.33)

–0.0869***
(–5.80)

GROWTH 0.1230***
(12.67)

0.1181***
(9.73)

LEV –0.1326***
(–4.78)

–0.1479***
(–3.85)

M2 –1.60 –1.34

Hansen Test 238.69(220) 247.99(220)

Observations 3735 3735

Notes: The dependent variable is firm performance; WCF is measured by the ratio of short-term 
bank debt/WCR; SIZE refers to size; GROWTH refers to sales growth; and LEV refers to leverage. 
WCF(0, 0.62) equals WCF if WCF lies between 0 and 0.62, and 0.62 otherwise. WCF(0.62, Max) equals 
WCF minus 0.62 if WCF is greater than 0.62, and 0 otherwise. Time dummies are included in the 
estimations but not reported. Z statistics are in brackets. m2 is a serial correlation test of second-order 
using residuals of first differences, asymptotically distributed as N(0,1) under the null hypothesis of 
no serial correlation. Hansen test is a test for over-identifying restrictions distributed asymptotically 
under the null hypothesis of the validity of instruments as Chi-squared. Degrees of freedom are in 
brackets. *indicates significance at 10% level, **indicates significance at 5% level, and ***indicates 
significance at 1% level. 
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3.2. Firm financial flexibility and financing working capital requirement 
According to previous results, there is a percentage of WCR financed with short-term 
bank debt beyond which the relation between WCF and performance becomes negative. 
This section explores whether the breakpoint of this WCF-performance relation depends 
on a firm’s financial flexibility. 
The literature has defined financial flexibility as the ability of a firm to access and 
restructure its financing at a low cost (Gamba, Triantis 2008; Byoun 2008). Thus, one 
might expect that firms with greater flexibility can finance a greater portion of their 
WCR with short-term bank debt without damaging their performance. 
Prior research analyses how firms obtain financial flexibility through low-leverage poli-
cies (see, for example, Byoun 2008) and high cash holding policies (Faulkender, Wang 
2006, among others). The bulk of the literature in this area separately studies cash and 
leverage policies. As a consequence, we consider leverage and cash holdings as proxies 
for the financial flexibility of a firm. Specifically, we first classify firms according to the 
ratio of total debt to total assets and consider firms with a lower ratio than the sample 
median as firms with greater financial flexibility. Second, we categorize firms according 
to the ratio of cash and equivalents to total assets and consider those firms with a greater 
ratio than the sample median as firms with more financial flexibility. Finally, for greater 
robustness, we simultaneously investigate these two policies by combining both debt 
financing and liquidity decisions to measure a firm’s financial flexibility. Firms are clas-
sified as being financially flexible if they hold both low leverage and high cash reserves 
at the same time. In particular, we define a firm as financially flexible if its total debt 
to total assets ratio is in the bottom 75% of all firms and, at the same time, its cash and 
equivalents to total assets ratio is in the top 75% of all firms. We find for our sample 
that 64.6% of all observations fulfil both requirements simultaneously. 
To test whether the breakpoint of the WCR financing-performance relation varies ac-
cording to the financial flexibility of a firm, Equation (1) is extended by incorporating a 
dummy variable that distinguishes between firms that are more and less financially flex-
ible. DUM is a dummy variable that takes a value of 1 for firms with greater financial 
flexibility, and 0 otherwise. Thus, we estimate the following model: 
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ROE DUM WCF DUM WCF
SIZE GROWTH LEV

= β + β + δ + β + δ +

β + β + β + λ + η + ε
  (3) 

All dependent and independent variables are as previously defined. By construction, the 
expression – b1/2b2 measures the breakpoint of the WCF-performance relation for firms 
with less financial flexibility. The breakpoint of this relation for firms that have greater 
flexibility is captured by the expression – (b1 + d1)/2(b2 + d2). 
The results, which are presented in Table 4, confirm our hypothesis that the relation-
ship between WCF and performance is concave. In addition, the breakpoint for firms 
that have greater financial flexibility occurs at higher levels of the WCF variable. That 
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is, our findings indicate that these firms can finance a greater percentage of their WCR 
with short-term bank debt without harming their performance, a finding that may be 
due to their lower refinancing and interest risks given that they are expected to be able 
to access and restructure their financing at a low cost. 

Table 4. Financing of working capital requirement and financial flexibility (1997–2007)

Leverage Cash Leverage and cash

WCF 0.0709***
(9.65)

0.0614***
(14.25)

0.0186***
(2.59)

WCF*DUM –0.0025
(–0.29)

0.1360***
(15.10)

0.0507***
(5.14)

WCF2 –0.0618***
(–18.60)

–0.0531***
(–30.99)

–0.0503***
(–18.67)

WCF2*DUM 0.0202**
(2.46)

–0.0486***
(–9.84)

0.0295***
(4.81)

SIZE –0.0333***
(–5.62)

–0.0489***
(–11.95)

–0.0399***
(–10.23)

GROWTH 0.1062***
(18.08)

0.1154***
(23.26)

0.1207***
(24.18)

LEV –0.0515***
(–2.89)

–0.1844***
(–10.34)

–0.0918***
(–7.89)

F1 53.33 368.42 129.54

F2 27.15 412.63 19.92

m2 –1.75 –1.08 –1.18

Hansen Test 325.08(308) 332.90(308) 317.96(308)

Observations 3735 3735 3735

Notes: The dependent variable is firm performance; WCF is measured by the ratio of short-term bank 
debt/WCR; SIZE refers to size; GROWTH refers to sales growth; and LEV refers to leverage. DUM 
is a dummy variable equal to 1 for firms with more financial flexibility. Time dummies are included 
in the estimations but not reported. Z statistics are in brackets. F1 is a F-test for the linear restriction 
test under the following null hypothesis: H0: (b1 + d1) = 0. F2 is an F-test for the linear restriction test 
under the following null hypothesis: H0: (b2 + d2) = 0. m2 is a serial correlation test of second-order 
using residuals of first differences, asymptotically distributed as N(0,1) under the null hypothesis of 
no serial correlation. Hansen test is a test for over-identifying restrictions distributed asymptotically 
under the null hypothesis of the validity of instruments as Chi-squared. Degrees of freedom are in 
brackets. *indicates significance at 10% level, **indicates significance at 5% level, and ***indicates 
significance at 1% level.
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4. The effect of the financial crisis on the relation  
between WCR financing and firm performance 

Having found that there is a concave relation between the variable for WCF and firm 
performance for the period 1997 to 2007 and that the breakpoint of this relation depends 
on firm financial flexibility, this section examines whether these results also hold during 
the financial crisis (2008 to 2012). 
As previously mentioned, given the difficulties in renewing and obtaining external fi-
nancing during the crisis period, we would expect the disadvantages of using short-term 
debt to finance WCR to outweigh the advantages. Thus, the WCF-performance relation 
could be linear and negative during the crisis. 
Accordingly, we analyse the relation between WCF and ROE by estimating both a 
quadratic and a linear model to ascertain whether the relation between the variables is 
linear or quadratic. Column (1) of Table 5 presents the results obtained by estimating 
the model (1) proposed in Section 2 (quadratic model). In column (2), we estimate a 
linear relation by eliminating the variable WCF2. 

Table 5. Financing of working capital requirement and SME performance (2008–2012)

Eq. (1) Eq. (2)

WCF –0.1059
(–1.27)

–0.1152***
(–3.25)

WCF2 –0.0083
(–0.09)

SIZE –0.1439***
(–2.87)

–0.1562***
(–2.85)

GROWTH 0.0230*
(1.67)

0.0247
(1.61)

LEV 0.3853***
(3.22)

0.4090***
(3.07)

M2 –1.09 –1.06

Hansen Test 51.49(45) 46.57(36)

Observations 1128 1128

Note: The dependent variable is firm performance; WCF is measured by the ratio of short-term bank 
debt/WCR; SIZE refers to the size; GROWTH refers to sales growth; and LEV refers to leverage. Time 
dummies are included in the estimations but not reported. Z statistics are in brackets. m2 is a serial 
correlation test of second-order using residuals of first differences, asymptotically distributed as N(0,1) 
under the null hypothesis of no serial correlation. Hansen test is a test for over-identifying restrictions 
distributed asymptotically under the null hypothesis of the validity of instruments as Chi-squared. 
Degrees of freedom are in brackets. *indicates significance at 10% level, **indicates significance at 
5% level, and ***indicates significance at 1% level.
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The results show that during the crisis period (2008 to 2012) there is a linear and nega-
tive relation between the variables WCF and ROE. That is, firms that use less short-term 
bank debt to finance their WCR realize a greater return on equity, and furthermore, an 
increase in the percentage of WCR financed with short-term bank debt negatively af-
fects a firm’s performance2. 
Finally, we study the possible effect of financial flexibility on the WCF-ROE relation. 
The linear model is extended by incorporating a dummy variable that distinguishes 
between firms that are more and less financially flexible according to the three criteria 
presented in Section (3.2). 
The results, which are presented in Table 6, demonstrate that during the current financial 
crisis the financial flexibility of a firm does not affect the WCF-ROE relation. That is, 
Spanish SMEs with a greater percentage of their WCR financed with short-term bank 

2 We also find a linear and negative relation between WCF and performance if we use the ratio net 
profit to sales as a measure of firm performance.

Table 6. Financing of working capital requirement and financial flexibility (2008–2012)

Leverage Cash leverage and cash

WCF –0.1231***
(–3.30)

–0.1251***
(–3.92)

–0.1198***
(–3.61)

WCF*DUM 0.0183
(0.83)

–0.0043
(–0.34)

0.0014
(0.08)

SIZE –0.1343***
(–2.60)

–0.1369***
(–2.83)

–0.1232**
(–2.45)

GROWTH 0.0303**
(2.09)

0.0300**
(2.22)

0.0347**
(2.45)

LEV 0.3540***
(3.05)

0.3162***
(2.88)

0.3045***
(2.69)

F1 10.84 15.70 10.86

m2 –1.11 –1.14 –1.13

Hansen Test 52.43(45) 53.18(45) 58.91(45)

Observations 1128 1128 1128

Note: The dependent variable is firm performance; WCF is measured by the ratio of short-term bank 
debt/WCR; SIZE refers to size; GROWTH refers to sales growth; and LEV refers to leverage. DUM 
is a dummy variable equal to 1 for firms with more financial flexibility. Time dummies are included in 
the estimations but not reported. Z statistics are in brackets. F1 is an F-test for the linear restriction test 
under the following null hypothesis: H0: (b1 + d1) = 0. m2 is a serial correlation test of second-order 
using residuals of first differences, asymptotically distributed as N(0,1) under the null hypothesis of no 
serial correlation. Hansen test is a test for over-identifying restrictions distributed asymptotically under 
the null hypothesis of validity of instruments as Chi-squared. Degrees of freedom are in brackets. 
*indicates significance at 10% level, **indicates significance at 5% level, and ***indicates significance 
at 1% level.
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debt are those with the lowest return on equity, regardless of their debt financing and 
liquidity policies. It further seems that during this period, the lower availability of bank 
credit to firms and the higher cost of this credit also affects those SMEs with financial 
flexibility. Thus, contrary to the results obtained for the period prior to the crisis, we find 
that, regardless of the debt financing and liquidity decisions made by firms, the most 
profitable SMEs are those with the lowest percentage of WCR financed with short-term 
bank debt. 

Conclusions

This paper analyses the relation between WCR financing and firm performance for a 
sample of small and medium-sized manufacturing firms for the period 1997 to 2012. 
Although there is a wealth of literature on the effect of investment in WCR on firm 
performance, the possible influence of WCR financing on performance is a topic that 
has yet to be explored. Hence, this paper examines whether the way in which a firm 
finances its WCR also influences its performance. In addition, this relation is studied for 
two different periods, before and during the financial crisis, thus allowing us to analyse 
how a financial crisis affects the relation. To control for unobservable heterogeneity and 
for possible endogeneity problems, we use a panel data model and employ the two-step 
generalized method of moments (GMM) estimator. 
Our results indicate that a suitable WCR financing strategy can help firms improve 
their performance. In particular, we find that for the period 1997 to 2007, firms with a 
low percentage of WCR financed with short-term bank debt may improve their perfor-
mance by increasing this percentage due to the advantages associated with short-term 
bank debt. However, in the case of firms with a high percentage of WCR financed with 
short-term bank debt, an increase in this percentage might negatively affect their per-
formance because of the higher interest and the refinancing risk. We also find that the 
WCR financing-performance relation changes during a financial crisis (2008 to 2012). 
Our results show that firms with a lower percentage of WCR financed with short-term 
debt are the most profitable firms during this period. Additional analyses also reveal 
that this WCR financing-performance relation depends on the firm’s financial flexibility. 
Our findings have potentially important implications for the literature on working capital 
management and for managers. On one hand, this is the first paper to analyse how the 
financing strategy selected by firms to finance their working capital requirement affects 
their performance, an analysis that might be useful for subsequent studies. On the other 
hand, the evidence found is also of interest for managers as it shows that managers 
should not only be concerned about investment in WCR but also be concerned about 
how this investment is financed. 
As financing options and methods vary between small and large firms due to their dif-
ferences in ownership structure, flexibility and taxes (Heyman et al. 2003), it is sug-
gested that further research focused on quoted companies or different financial systems 
be conducted. 
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