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Delaying Payments in the European Union:
An Empirical Dynamic Panel Data Analysis®

Isaac Kwame Essien OBENG

Abstract

We analyse delaying payments of accounts rece&uaplcombining macro-
economic shocks with firm characteristics contrédMe use microeconomic da-
taset on financial statements of selected firmSuropean Union member states
from AMADEUS for the period 2005 — 2014, and emgheysystem Generalized
Method of Moments (GMM) framework to analyse theadyic models. The
empirical results show positive impact of the ficiah crisis on delaying pay-
ments. The two-step System GMM estimator obtamfisi@nce positive esti-
mates of the coefficient of lagged late paymerdoAve identify significance
positive relationship between late payment and fir@nformance measures of
current ratio and gearing ratio, but negative retatship between late payment
and firm turnover. The results suggest firms thalag in payments might have
the tendency to delay in future payments.

Keywords: delaying payments, late payment, accounts recedyadtcounts
payable, financial crisis, credit collection, cré@eriod, macroeconomic shocks

JEL Classification: M21

Introduction

The financial crisis of 2007 — 2008 could be sasersingle most important
factor influencing firm delaying payments in therépean Union (EU). However,
delaying payments of accounts receivable has reddittle attention in the litera-
ture (Zainudin, 2008; Paul, Devi and Teh, 2012)uth management of accounts
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receivable influences firms liquidity and hence kiog capital. The current
study contributes to the trade credit literaturedmalysing the pattern of firm
delaying payments in the EU with the use of a dyinganel data analysis. Pre-
vious researches reveal the continuous importain@n go trade credit provi-
sions as source of firm finance to aid in firm gpEms. Trade credit transactions
even becomes more important in the wake of thendita crisis, when it is much
difficult or too costly to access short term ex#drfinance in the form of loans
(Ferrando and Mulier, 2013). The situation is exarch difficult for financially
constrained firms to economically access exterivante, which make trade
credit important alternative financial arrangemémt those firms. Delaying
payments makes trade credit costly (Wilson and Sewrsn2002), but we find
EU firms continues to record high delaying paymeftsr the financial crisis.

The trade credit literature mostly analyse thatie@hship between trade credit
and firm growth and usually finds the relationskipbe positive (Fisman and
Love, 2003; Paul, Devi and Teh, 2012; Ferrando ldndler, 2013). Other re-
searches also analyse trade credit by assessingphet of firm working capital
management on firm performance (see Hagq et al1)2@lso, some researchers
find strong relationships between accounts recédvahd/or accounts payable
on firm performance (Ferrando and Mulier, 2013wHesearches did analyse
the relationship between late payment and firm ggarénce (see Zainudin,
2008; Paul, Devi and Teh, 2012). Nonetheless, mirnbese studies has ana-
lysed delaying payments of EU firms in terms o€ lgayment of accounts re-
ceivable. The closest study Obeng (2017) thoughyseadelaying payments
of EU firms, static panel data analysis was usddc¢hvthe current study extends
by employing dynamic panel data analysis of EU $irm

We contribute to the recent developments in ttegdiure in three important
ways. First, we provide a dynamic panel data aimlysthe developed models,
which deals with endogeneity biases that could hawarted the vivid analysis
of delaying payments of accounts receivable. Tloeeefive analyse EU firms by
combining firm characteristics controls of sizetfpamance, sector and location
with macroeconomic shocks. In which we analyse fitefaying payments by
arguing that the level of firm's late payment pivgily depends on its previous
realisations. We concentrate our analysis to déterfmow the variability of late
payment has changed for the 10 years period bet2@eh — 2014, which in-
clude the hits of the financial crisis of 2007 -020The trade credit customers
withheld payments due to reasons such as: poorimngpitapital management
practices and/or when the quality of products ovises rendered by the suppli-
ers are questionable (Pike and Cheng, 2001; PaQ¥,;2Vilson, 2008). In addi-
tion, firms delay in payments are adversely inflesh by previous payments
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due to the domino effect exhibited by the charasties of late payment of credit
customers. Thus, firms delay in payments are cheniaed by poor working
capital levels that may influence them to withhpltyments to their suppliers
(Chittenden and Bragg, 1997; Paul, Devi and Teth2p0

Second, we find late payment to be positivelyueficed by the financial
crisis even when firm characteristics and sectiberdinces are analysed. We take
advantage of the long-time period of data afterfth@ncial crisis to assess the
long-time effects of the financial crisis. Paymeats much delayed during period
of economic hardship and credit crunch, since fiaxgeriencing financial diffi-
culties might withheld payments in order to impralveir liquidity levels (Wilson,
2008). Also, trade credit customers experiencieglicicrunch find it a lot cheaper
to delay payments than to access bank loans wgtiehinterest, when accessible
(Garcia-Teruel and Martinez-Solano, 2010). Thiré, analyse dynamically de-
laying payments of accounts receivable acrossrdiftesectors as well as across
selected EU member countries and find late paymehbnly to be positively
impacted by past late payment, but also the pesithpact of the financial crisis
is felt much more in the early years after therimal crisis than later years.

The remainder of the study is organized with rsextion as literature review,
followed by the methodology as well as the desicnippf data used for the analy-
sis. Then main results are presented, followedobystness analysis and finally
discussion and conclusions.

Literature Review

The trade credit literature identifies several inest for provision of credit
to the customer. Some studies believe trade ciegitovided based on the goal
to have product market position (see Wilson and r8era, 2002). Others also
believe trade credit is provided based on the prodbaracteristics such as the
price elasticity of demand for the product (Peteimad Rajan, 1997). This enables
the selling firm to increase sales through prigeidnination. Giannetti, Burkart
and Ellingsen (2011) and Mateut, Mizen and Ziar@®el§ pointed out that trade
credit transaction takes place a lot for producith wpecialized nature due to
relationship that is created between the selling find the credit customer and
the fact that it is not easy to find substitutes $ach products. Boissay and
Gropp (2007) explain that firms with liquidity cograis turns to trade credit as
the preferred source of finance for their operation

The trade credit literature also sees the prowisiotrade credit as a tool for
inventory management. Bougheas, Mateut and Miz€39R pointed out that
a well-managed accounts receivable could help edirm inventory. Also,
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firms could analyse trade credit provision by as@lyg credit customers economic
order quantities even under permissible delay paysnéTeng et al., 2011).
Zhang et al. (2014) explains that when the optioraler quantity is reached
trade credit extension to customers should be extlte avoid risk of default.
Ferrando and Mulier (2013), however, pointed ouwit t8U firms could insure
trade credit against default risk. Delaying payrmeare sometimes permitted to
allow credit customers to experience product gualiorder to capture the market
(Ng, Smith and Smith, 1999).

Some strand of researches concentrate on analymngplationship between
trade credit and firm performance and growth. Titeedture mostly find positive
impact of accounts receivable on firm performancd well managed receiva-
bles could serve as competitive advantage for itme (Petersen and Rajan,
1997; Ferrando and Mulier, 2013) but negative inpaf accounts payable on
firm performance. So the credit customer delay®aets payable with the mo-
tive of increasing liquidity (Garcia-Teruel and Nlaez-Solano, 2007).

The trade credit literature also focuses on tre@elit transaction based on
firm size. Studies such as Deloof and Jerger (1886)Pike and Cheng (2001)
focus on large firms and find firm size to be nagdy related to late payment.
Other studies such as Peel, Wilson and HoworthQRfifzusing on small firms
believe late payment could be reduced with smatidi However, some studies
find late payment to be a problem of small and medsize firms (Chittenden
and Bragg, 1997; Zainudin, 2008).

Ferrando and Mulier (2013), in their analysis ofifinancial firms in the Euro
Area, pointed out that trade credit is much moeswduring financial crisis period
when access to bank loans is limited. The two elddrthe static growth model of
Fisman and Love (2003) with a dynamic growth modiak trade credit literature
finds financial crisis to influence late paymengiflidin, 2008; Wilson, 2008),
which pushes firms to manage late payment of adsageneivable (Paul, Devi and
Teh, 2012). Some studies in the trade credit titeegperform dynamic analysis of
trade credit with either the panel vector auto esgion (VAR) models (Nilsen,
2002), or application of the Generalized Methodvioiments (GMM) estimation
(Kling, Paul and Gonis, 2014). The current studjofes the literature and em-
ploys the GMM estimation of the developed dynanaiogd data models.

Methodology and Data

In order to investigate the variability of firm dging payments, we develop
and estimate several dynamic models. We measuagiclglpayments with the
use of firm late payment and define late paymetib@with the study of Zainudin
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(2008) by subtracting the credit period from firmllection period. We follow
previous studies on trade credit extension andebelirade credit finance de-
pends on firm level characteristics, industry siiecharacteristics and location
characteristics (Petersen and Rajan, 1997; Wuh Rind Rui, 2014). We use
selected variables as measures of those firm desistics and control for them
in the developed models. We pay particular attentm the estimation of the
main interest explanatory variable, lagged latenpayt. Also, we analyse late
payment by considering impact of the financialisrigand hence introduce year
dummy variables to assess observed fixed effeatsafalyse delaying pay-
ments, we begin by estimating the pooled OLS msgdetify in Equation 1.

Inlp, :a+,81Inlpi’t_1+,6’chontro|jt +4 +¢, (1)

j=i
wherelp, is firm late payment for firm in time t, contro|, is a set of control

variables: turnover, current ratio, gearing ratieerage collection period, credit
period, subscrip}, the control variable and prefix: In is natural lagan. The
term 6, is a set of time specific effects, assumed tobefcoefficients of year

dummy variables to be estimateq, is idiosyncratic error component.

We initially estimate the model specify in Equatib to analyse firm delay-
ing payments of accounts receivable without comsideunobserved time-in-
variant firm-specific effects. Therefore, a poofeddinary Least Squares (OLS)
estimator was used. To take advantage of the nslghts provided by using
panel data regressions analysis, we control fortithe-invariant firm-specific
effects and estimate the model specify in EquaZionth the fixed effects esti-
mator, whereby we consider a robust two-way eroongonent. Since, the model
is dynamic with the inclusion of the lagged depenideariable, lagged late pay-
ment, as the key interest explanatory variable mpley the system GMM esti-
mator to obtain the parameter estimates and to &ateéhe endogeneity of the
lagged late payment variable (see Baltagi, 2008).

n
Inp, =@+ Blnlp,_, + A > control, +8 +y +4 )
j=i
where y; is included in the model to cater for unobservieaetinvariant firm
specific effects.

The baseline model specify in Equation 2 is augewno group firms in
terms of their liquidity levels. We do that by diféntiating the firms into low
liquidity firms and high liquidity firms. Liquidityis measured by current ratio
with mean threshold created. Therefore, firms witihrent ratio lower than the
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mean threshold are considered low liquidity firnmgl dirms with current ratio
higher than the mean threshold are termed highdiigufirms. Therefore, we
create a dummy variable for firm liquidity and agsthe value 1 for low liquidi-
ty firms and O otherwise. Since, low liquidity figrare highly motivated to in-
crease their financial health, we expect low ligyidirms to be agile in collec-
tions of their accounts receivable compare to highidity firms.

Previous researches on trade credit have anabesgdr differences in terms
of trade credit extension (Zainudin, 2008; Matdlizen and Ziane, 2015). So as
robustness analysis, we follow those studies aatys@ firm delaying payments
across different sectors. To do that, we estintaeniodel specify in Equation 2
separately for each sector and compare those sediw employ the NACE
Rev. 2 sector classification to aid in the analyBiaCE Rev. 2, 2008). We ex-
pect variability of late payment across differegttsrs, since trade credit mana-
gement objectives differ in terms of sectors. SemEors may even permit con-
siderable delay in payments when certain conditamesmet by the credit cus-
tomer. In addition, sectors may have different éradedit arrangements, which
may influence late payment. Also, we estimate tloeleh specify in Equation 2
for each selected EU member countries, separabtelycampare delaying pay-
ments across those countries.

In order to estimate the dynamic panel data moaedsemploy the Arellano
and Bond (1991) two-step GMM estimator and the ste@p System GMM esti-
mator of Arellano and Bover (1995) or Blundell aBdnd (1998). We employ
the xtabond2 version in STATA (Roodman, 2009) bygishe two-step robust
standard errors of Windmeijer (2005). However, wespnt the results of only
the system GMM estimator, because the System GM¥hseanore efficient for
our dynamic panel data models. This is becauseioinberest in estimating the
level Equation 2 with first difference of explanatovariables used as instru-
ments. The lagged late payment used as an expignatdable for the devel-
oped models compromise the exogeneity of the viai&ince, lagged late pay-
ment correlates with the error term we requireldést instruments that does not
correlate with the error term. This makes the Sys&MVM estimator most con-
sistent and efficient for the developed modelsweoprefer the System GMM
estimator since the GMM estimator will eliminatee time-invariant specific
effects. In order to be able to employ the SystawiMzestimator, there should
be absence of second-order serial correlation eénettnior term (Arellano and
Bond, 1991). So we perform the Arellano-Bond testrfo autocorrelation in
first-differenced errors, which should have a paeabreater than 0.05 to de-
termine the absence of second-order serial cowalat the error term. In or-
der to determine the best degree of moment comditfor the system GMM
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estimations and to test the exogeneity of instrumene perform the Hansen
(J) test for overidentifying restrictions, whichositd have a p-value greater than
0.05 for the feasible system GMM estimator to beusd. Unlike the estimation
of Equation 2, estimations of the augmented moeeigloy the collapsed option
for the system GMM estimator. However, for Equatiynwe use the full mo-
ment conditions, limited, as well as, the collappéions for the exogeneity of
the lagged late payment explanatory variable. Wesh 0.01, 0.05 and 0.1 levels
of significance for statistical analysis of theimstted coefficient.

In addition, we analyse delaying payments of aotoweceivable by using
firm level data of EU member countries from AMADEUS commercial Euro-
pean firm-level database compiled by Bureau vaik Biectronic Publishing.
The data on non-financial firms is obtained fromeittfinancial statements on
selected firm characteristics and financial vagablAfter cleaning the data and
trimming off 1% tail of outliers, we remain with 8470 observations covering
54,277 EU firms for 10 years span from 2005 to 20lithe dummy variables
were generated for each of the years under studyrenyear 2005 was left out
to avoid multicollinearity. In addition, we createldimmy variable interaction
term for each time dummy variable with selectedhficharacteristics dummy
variable.

Results

The results of the baseline model regressionsnastns are presented in
Table 1. The pooled OLS results presented in Tap#how significance coeffi-
cient estimates of all explanatory variables, vilib expected signs. But, the
results show very low R-squared value of 0.006,cwhineans only 0.6% of
variations in late payment, can be explained byeganatory variables. This
estimation excludes both the firm and time spe@ffects, which was included
in the fixed effects estimation. The results of thed effects estimation pre-
sented in Table 1, though, show a relatively higResquared of 0.011, the co-
efficient estimate of lagged late payment show dpbposite sign indicating an
endogeneity problem. Since, both the pooled OLSfeed effects regressions
ignore the endogeneity of the lagged dependentviayi late payment, as an
explanatory variable.

The results of the system GMM estimations (xtal2ownith two-step robust
standard errors) are presented in Table 1 (ModeB) The results are differen-
tiated according to the degree of moment conditiossd, which reflects the
results of the Hansen (J) test statistic of ovettifigng restrictions with the de-
gree of the test results being highest for theaisall moment conditions. The
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results of Hansen (J) test statistic for all estedamodels are not rejected. For
instance, the estimated p-value for Model 1 (fullment conditions) is 0.350;
Model 2 (limited) is 0.174; and Model 3 (collapsélp.271. Also, the results of
AR (2) test of absence of second-order serial tadiom in the error term was
not rejected for all estimated system GMM models. gkesented in Table 1
(Model 1 - 3, lagged late payment coefficient eatarfor Model 2 is not signif-
icant), the response variable, late payment, istipely dependent on its past
realizations. When controlling for the levels oftiiturnover, current ratio, gear-
ing ratio, credit period and collection periodelggayment is positively depend-
ent on past late payment. The numerical value efcthefficient of lagged late
payment returns a long run elasticity of 0.016Nmdel 1 and 0.015 for Model 3
and both significance level of 0.01. This meang &a% increase in previous
level late payment, on the average, leads to a%.Derease in current late
payment of accounts receivable and vice versa.eftwer, the results show our
sample EU firms on average records increase inpayenent due to increase in
previous level of late payment.

However, the magnitude of increase in late paynselatss than proportionate
to the increase in its previous level. This ex@aioncerns by trade credit pro-
viders in improving collection of receivables, snpayments are delayed in
a reduced rate. Therefore, though dominant tragditccustomers may have the
tendency to delay payments, trade credit providegsputting measures in place
to increase collection of receivables (Wilson, 2008

All firm characteristics controlled for in the gsated models show the ex-
pected signs and significance at either the 0.0L@5 levels. The estimation of
the two-step system GMM regression models showct®fficient of firm per-
formance measure of turnover as negative and gignife. This implies nega-
tive effect of the turnover variable on firm lataypent, when all other explana-
tory variables in the models are controlled fore ossible reason for the nega-
tive relationship between late payment and firrméwer could mean the drive
for the sample EU firms to increase collectionsaofounts receivable through
effective trade credit and working capital manageim&he observed negative
relationship between late payment and firm turndseonly evident when the
lagged late payment explanatory variable is coritnoin the model. This is clear
in the study of Obeng (2017), whereby in a stagression analysis a positive
relationship was observed between late paymenbpadational revenue of EU
firms. Nonetheless, the results of all estimatedl@® show positive effects of
both firm liquidity measure of current ratio anddeage measure of gearing ratio
on late payment of accounts receivable. Just timatlsnumerical significance
coefficient values were observed for both variables
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This result supports Chittenden and Bragg (1993} tate payment push
selling firms to require more liquidity. The numbsrdays given out by firms as
credit period is controlled for in all models. Thesults show that given lagged
late payment and all other control variables, treglit period positively impacts
late payment of accounts receivable. This implieg tvhen previous firm late
payment is considered among other factors, on geees EU firms increase the
credit period provided to customers, they risk éase in late payment and vice
versa. In addition, the results of all estimateddeis show the expected signifi-
cance positive coefficient of firm average collentperiod. The average collec-
tion period positively influences late payment of@unts receivable. Thus, after
controlling for all other explanatory variables|alein collections of accounts
receivable increases late payment. So, EU firmsrder to minimize the ten-
dency for default by customers, facilitate collentiof accounts receivable. This
could explain the reason for recent attention of fiekds in trade credit mana-
gement strategies that facilitates early collecabreceivables.

Table 1
Panel Data Fixed Effects Regressions

Dependent variable: late payment (In)
Variables (In) Pooled OLS| Within GMM GMM GMM
Effects Model 1 Model 2 Model 3
Late payment—1 0.042%** —0.101*** 0.016*** 0.144 0.015*
(0.002) (0.002) (0.004) (0.177) (0.004)
Collection period 0.005*** 0.007*** 0.005*** 0.005*** 0.005***
(0.000) (0.000) (0.000) (0.001) (0.000)
Credit period 0.002*** 0.002*** 0.002*** @O1*** 0.002***
(0.000) (0.000) (0.000) (0.000) (0.000)
Turnover —0.049*+* —-0.044 —0.052%** —0.048*** —0.@**
(0.010) (0.050) (0.012) (0.015) (0.012)
Current ratio 0.124%** 0.091** 0.112%* 0Q5*** 0.122%**
(0.023) (0.045) (0.030) (0.031) (0.030)
Gearing ratio 0.025%** 0.028* 0.027** 0.026 0.026**
(0.009) (0.017) (0.011) (0.011) (0.011)
Year dummies YES YES YES YES YES
No. of observations 420,536 420,536 420,536 420,536 420,536
No. of groups 52,140 52,140 52,140 52,140
No. of instruments 58 53 23
AR (2) test 0.323 0.449 0.355
Hansen (J) test 0.350 0.174 0.271
R-squared 0.006 0.011

Note:* p < .1; ** p < .05; ** p < .01; Robust standatrors in parentheses. AR(2) show p-value for the
Arellano-Bond test for second-order serial coriefatArellano and Bond, 1991). Time effects notsereted.

Source:Own estimation.

The results of the two-step system GMM estimatsmsw the expected sig-
nificance positive coefficients of the fixed yearamy variables for the years
after the financial crisis (F-statistic is 4396\ith a p-value of 0.0000, showing
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the significance of including time dummies). Thisans that for the sample EU
firms, the levels of delaying payments are, onaterage, higher after the finan-
cial crisis compare to the crisis period.

Specifically, as presented in Table 2, paymenés an the average, much
delayed after the financial crisis for the yeard@@nd 2011 compare to the
years 2008 and 2009. The main reasons could bedwegative working capital
experienced by most trade credit customers, whirdhgd them to further delay
payments to suppliers. In addition, trade credidvijaters might not take ad-
vantage of access to other sources of externatdamauch as bank loans when
the financial crisis is over, mainly due to thexitglity of credit terms character-
ized by trade credit transactions and the tendémdelay payments with impu-
nity or fewer penalties (Wilson, 2008). This imglithat delaying payments are
much delayed due to incidence of the financiai€i$é 2007 — 2008. The results
are in line with that of Obeng (2017), in whichtgtgOLS) panel data fixed
effects model was estimated using the same mi@woagcic data set.

Table 2
System GMM Showing Time Effects

Dependent variable: late payment (In)
Variables (In) Model
Late payment —1 0.023***
(0.004)
Year06 0.636***
(0.004)
Year07 0.778*+*
(0.004)
Year08 0.690***
(0.004)
Year09 0.673***
(0.004)
Yearl0 0.719%**
(0.004)
Yearll 0.718*+*
(0.004)
Yearl2 0.647*+*
(0.004)
Yearl3 0.684***
(0.004)
Yearl4 0.640***
(0.004)
No. of observations 488,493
No. of groups 54,277
No. of instruments 18
AR (2) test 0.062
Hansen (J) test 0.132

Note: * p < .1; ** p < .05; *** p < .01; Robust standa®trors in parentheses. AR(2) show p-value for the
Arellano-Bond test for second-order serial coriefaf{Arellano and Bond, 1991). Reference: Year 2005

Source:Own estimation.
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The results of the system GMM estimation of thgraented model is pre-
sented in Table 3. The results are obtained bemifitiating firms in terms of
their liquidity levels. After controlling for all>@lanatory variables, coefficient
of lagged late payment is positive and significaatthe 0.01 level for both low
liquidity and high liquidity firms. The numericablues of the coefficient of the
lagged late payment of 0.015 for low liquidity fisrand 0.016 for high liquidity
firms implies a positive relationship between tesponse variable, late payment
and its previous level for both groups of firmsisimeans a 1% increase in pre-
vious level late payment leads to 0.02% increasmiirent level of late payment
when all other explanatory variables are controfted The results did not show
substantial differences in late payment when Iauidity firms are compared to
the high liquidity firms in terms of the relationgtbetween the response variable,
late payment and its previous level, collectionigebreredit period, current ratio
and gearing ratio. Although, the results did naivglsignificance impact of turn-
over of high liquidity firms on their late paymemdw liquidity firms’ late pay-
ment are negatively impacted by their turnover, whther explanatory variables
are control for. Thus, the results show that unhkgh liquidity firms, for low
liquidity firms when late payment are positivelyated to explanatory variables
of past late payment, collection period, creditigubr current ratio and gearing
ratio, late payment will be negatively impactedtbsnover. This is shown by the
significance numerical coefficient value of —0.06f3the turnover variable for
low liquidity firms.

Two key important factors that could explain delaypayments are trade
credit customers’ financial health and selling ifmompetence in management
of working capital to an appreciable level. Thes®/raxplain our findings of no
much difference between delaying payments of lawidity group of firms and
the high liquidity group of firms. Since, recordt delaying payments of both
groups of firms are much more influenced by paymmitaviour of their cus-
tomers. The payment behaviour of trade credit costs tends to be a lot influ-
enced by a host of factors, among which are reigulstin place to enforce late
payment penalties and macroeconomic shocks (Wia08).

Also, the results of the coefficients of year dunwariables show signifi-
cance positive sign for all years for the low Ildjty firms. However, the results
of the estimated coefficients of high liquidityrfis though returns the expected
positive sign, none of them was significance evetha 0.1 level. The results
show late payment are not only much delayed forliquidity firms compare to
high liquidity ones, late payment are much delagftdr the financial crisis for
low liquidity firms. This means that low liquiditfirms are much hit by the fi-
nancial crisis compare to high liquidity firms.
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Table 3
System GMM with Firm Liquidity Groupings
Dependent variable: late payment (In)
Variables (In) Liquidity levels Model
Late payment—1 High 0.016***
(0.005)
Low 0.015%**
(0.004)
Collection period High 0.008***
(0.000)
Low 0.005***
(0.000)
Credit period High 0.001*+*
(0.000)
Low 0.002***
(0.000)
Turnover High 0.000
(0.030)
Low —0.063***
(0.015)
Current ratio High 0.037
(0.087)
Low 0.145%**
(0.050)
Gearing ratio High 0.027
(0.019)
Low 0.037***
(0.013)
Year dummies YES
No. of observations 420,536
No. of groups 52,140
No. of instruments 46
AR (2) test 0.339
Hansen (J) test 0.193

Note:* p < .1; ** p < .05; ** p < .01; Robust standatrors in parentheses. AR(2) show p-value for the
Arellano-Bond test for second-order serial coriefatArellano and Bond, 1991). Time effects notsereted.

Source:Own estimation.

Robustness Analysis

Firms delaying payments are found to be dependenpast late payment
when other explanatory variables are controlled Tdre situation is not much
different when low liquidity firms are compared high liquidity firms. So, as
a robustness check, we analyse delaying paymeratscofunts receivable across
different sectors and across selected countriasdertain the findings. The literature
on trade credit reports that trade credit extendiffer across sectors (Zainudin,
2008; Mateut, Mizen and Ziane, 2015). In additioredit collections strategies
differ across sectors. So, we analysed late paywembility across different
sectors by estimating the baseline model specifigqnation 2 for each sector
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classification with the two-step system GMM estiimat We use the EC NACE
sector classification (NACE Rev. 2, 2008) to diffietiate the sectors for the
sample EU firms and presents only results withigance coefficient values
for the year dummy variables to aid in the analyElse results as presented in
Table 4, shows significance positive coefficientueafor lagged late payment
for all sectors considered, when all other explaryatariables are controlled for.

Table 4
System GMM Regressions: Effect of Sector Differenseon Late Payment

Dependent variable: late payment (In)
Sectors

Variables (In) B,C,DE G,H,I L M, N R, S, 0,
Late payment -1 0.013* 0.016** 0.015 0.021 0.096***

(0.007) (0.007) (0.020) (0.018) (0.032)
Collection period 0.009*** 0.002%*=* 0.008*** 0.007**= 0.002%*=*

(0.000) (0.000) (0.001) (0.001) (0.001)
Credit period —0.003*** 0.003*** 0.008*** 0.00 0.007***

(0.000) (0.000) (0.001) (0.001) (0.002)
Turnover —0.065*** —0.124*** -0.019 0.012 -0.148

(0.022) (0.027) (0.063) (0.029) (0.097)
Current ratio 0.103* 0.149** 0.075 0.084 0.145

(0.058) (0.064) (0.072) (0.087) (0.223)
Gearing ratio 0.016 0.058*** 0.002 0.000 0.043

(0.021) (0.020) (0.045) (0.027) (0.090)
Year dummies YES YES YES YES YES
No. of observations 131,111 143,133 19,647 4B,8 6,505
No. of groups 15,620 17,652 2,887 5,624 856
No. of instruments 23 23 23 23 23
AR (2) test 0.895 0.906 0.568 0.285 0.954
Hansen (J) test 0.367 0.048 0.750 0.370 0.675

Note:* p < .1; ** p < .05; ** p < .01; Robust standatrors in parentheses. AR(2) show p-value for the
Arellano-Bond test for second-order serial coriefat(Arellano and Bond, 1991). EC NACE Rev. 2 Secto
classification: Manufacturing, mining and quarryiagd other industry (B, C, D, E); Wholesale anaitet
trade, transportation and storage, accommodatidricod service activities (G, H, 1); Real estatéwaties (L);
Professional, scientific, technical, administratiord support service activities (M, N); Other segsi(R, S, T, U).
Time effects not presented.

Source:Own estimation.

This means late payment of accounts receivableositively impacted by
previous level of late payment across all sectaedyged. The results show sig-
nificance estimates of the numerical value of tbefficient of lagged late pay-
ment as 0.013 for B, C, D, E; 0.016 for G, H, | &n@96 for R, S, T, U. Thus,
for the aggregate sectors: Manufacturing, minind) @uarrying and other industry
(B, C, D, E); Wholesale and retail trade, transgtgsh and storage, accommoda-
tion and food service activities (G, H, I) and atlservices (R, S, T, U), late
payment positively depends on its previous leveDi§1%, 0.02%, and 0.10%,
respectively. Also, the results show significanasifive coefficient after the
financial crisis across sectors. For instancentiraerical value of the coefficient
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of the year dummy variable (year 2010) for sect®sal estate activities (L);
Professional, scientific, technical, administratiamd support service activities
(M, N) and Other services (R, S, T, U) show 0.92639, and 0.875 respective-
ly. The estimated coefficients of the control vaks show the expected signs so
the same explanation holds as with the estimatidheobaseline model, but the
results show variability across sectors. In addjtibe estimated coefficient value
of the credit period variable is —0.003 and sigaifice at the 0.01 level for the
aggregate sector: Manufacturing, mining and quagrgind other industry (B, C,
D, E). The results unlike that of other sectorsplies negative correlation be-
tween the dependent variable, late payment andrddit period given to cus-
tomers. This means, for the said sector comparghers, late payment is less
delayed when, on the average, the number of dag @is credit period to cus-
tomer increases.

The sample EU member countries we analyse vargidgerably in terms of
financial developments and trade credit managengmtve estimate the model
specify in Equation 2 for each of the sample caestwith the system GMM
estimation, but presents the results of the coemthat have significance coeffi-
cient of the year dummy variables to aid in thelysis. The results are to con-
firm and compare the analysis of late payment, wégch country is analysed
individually.

The results as presented in Table 5 show signifiegpositive coefficient
value for lagged late payment for the sample firmboth Spain and the UK as
0.030 and 0.028 respectively. This implies, forhbobuntries, late payment are
positively influenced by previous level of late pagnt, when we control for all
other explanatory variables. On the average, fimSpain have the highest de-
lay in late payment influenced positively by pastdl late payment. Also, the
results show that as the sample EU firms delaythéncollection of accounts
receivable, late payment delays across all theeslucbuntries. Firms in Spain
has the highest delay in late payment, followed M and Germany, then the
Czech Republic, followed by Belgium and then Frandth the least delay in
late payment due to delays in the collection periDlis is evident when the
lagged late payment variable is included as anaggbbry variable with other
control variables considered. Also, results of ¢éisémated coefficients of year
dummy variables across sample EU countries shotMdtea payment are much
delayed after the peak of financial crisis of 2088d slowly reduces after the
year 2011 across selected countries. This patezmident with selected firms in
the Czech Republic and the UK. This could mean thathe two countries,
incidence of the financial crisis in terms of delaypayments was felt earlier,
but delay in late payment have consistently bednaieg as the years gone by.
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Table 5
System GMM Regressions for Selected EU Member Coutigs
Dependent variable: late payment (In)
Variables (In) Belgium Czech France Germany Spain UK
Republic

Late payment—1 0.001 0.013 0.009 -0.016 0.030*4* 0.928
(0.013) (0.015) (0.007) (0.025) (0.011) mp

Collection period 0.003*** 0.006*** 0.002*** | 0.007*** 0.009*** 0.007***
(0.000) (0.001) (0.000) (0.001) (0.001) op

Credit period 0.001 0.000 0.003**4 0.004* | 0.000 0.002%**
(0.001) (0.001) (0.000) (0.002) (0.000) op

Turnover —0.212*** | —-0.092 —0.082*** | —0.158* 0.002 0.046
(0.043) (0.063) (0.021) (0.083) (0.021) B8RP

Current ratio 0.184** 0.057 0.113* 0.109 0.069 0.018
(0.086) (0.140) (0.060) (0.238) (0.050) @p

Gearing ratio 0.031 —-0.047 0.049**4 0.267 .01B —-0.036
(0.034) (0.049) (0.018) (0.166) (0.018) 0@M)

Year dummies YES YES YES YES YES YES

No. of observations | 41,057 22,300 154,326 10,700 3,182 73,585

No. of groups 5,025 2,838 18,127 1,254 ,903 9,127

No. of instruments 23 23 23 23 23 23

AR (2) test 0.810 0.200 0.725 0.818 .800 0.488

Hansen (J) test 0.144 0.631 0.603 .07 0.504 0.156

Note: * p < .1; ** p < .05; *** p < .01; Robust standa®trors in parentheses. AR(2) show p-value for the
Arellano-Bond test for second-order serial coriefatArellano and Bond, 1991). Time effects notsereted.

Source:Own estimation

Discussion

We find firm delaying payments to be positivelyluenced by its previous
level realizations. This means firms that delayrpegts of accounts receivable
have the tendency to continue to delay paymentigssiraccounts receivable is
well managed. The increase in delaying paymenexjigcted to be more after
the financial crisis. This supports the argumenfefrando and Mulier (2013)
that the volume of trade credit transaction is mumcheased during the financial
crisis. Since, during the crisis period bank logats difficult, costly or virtually
impossible to access, most firms turn to use sanma bf trade credit, which is
relatively cheaper (Petersen and Rajan, 1997; Fisand Love, 2003; Wu et al.,
2014). Financial constrained firms such as lowitigy firms even turn to use
more trade credit as key source of working capitaing the crisis period. Also,
the results support the findings of Zainudin (200@)en Malaysian firms were
studied, that late payment differs significantlyemhdifferent sectors are consid-
ered. Zainudin (2008) find late payment to be digaitly different for different
subsectors of the manufacturing sector.

The findings in a more general sense supportarignegment of Mateut, Mizen
and Ziane (2015) that firm payments of accounteivable are much delayed
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under period of negative macroeconomic shocks.eSthe financial crisis is seen
to have negative symmetric shocks on all EU mendoentries (Ponkova
and Kapounek, 2013). It is true as we found thi payment is much delayed
after the financial crisis. But, we also find ineiite of the impact of financial
crisis on late payment to be consistently reducetha years gets far from the
financial crisis period. These important resultsrevéound when we analyse
individual EU member countries separately. Spedlific the analysis of firms in
the Czech Republic and the UK provided that evidefithe results therefore
show improvements in the collection of accountseirable by firms in the
Czech Republic and the UK. Future researches dalldinterest in these find-
ings and analyse firm delaying payments of accotatdsivable under negative
macroeconomic shocks by considering the qualitthefenvironments of which
different firms operate.

Conclusions

The study argued that late payment variabilitpasitively influenced by its
past realizations. This claim was analysed by mga8ng a sample of 54,277
EU firms for the period 2005 — 2014. The System GMBimator was em-
ployed to estimate our dynamic panel data modeteraby we controlled for
firm characteristics of size, performance measuligsjdity measures, credit
period, collection period, sector differences aodntry differences.

The results, by and large supported our claim eweter negative macroeco-
nomic conditions.

The results of the two-step system GMM estimatidnall models show
a significance positive coefficient of lagged lpgyment even when EU member
countries were analysed separately. This implias fibm late payment is posi-
tively influenced by its previous level. This shdute of crucial concern, be-
cause firms that delay in payments have the teydemdelay in future pay-
ments. The results show that, although, delaystim payment were less before
the financial crisis of years 2007 — 2008, laterpagt is much delayed after the
financial crisis. The situation was similar whenvldquidity firms were com-
pared to high liquidity firms. Low liquidity firm$iave late payment much de-
layed after the financial crisis period. This evide explains the liquidity con-
cerns faced by low liquidity firms compare to thgthliquidity firms and the
pressure on low liquidity firms to maintain appedde financial health. However,
low liquidity firms compare to high liquidity firmgsould be more agile in the
collections of accounts receivable due to theireoll=d negative relationship
between late payment and turnover.
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Since different sectors manage trade credit a@iffdy, late payment were
analysed across sectors as a robustness checke3iies show late payment
positively depends on its previous level acrossosecAlso, delay in late pay-
ment were found to be less for period before tharftial crisis and much de-
layed after the crisis across all sectors, but wigmificant variability. Also, in
a robustness analysis, we analysed firms in indalicEU member countries
separately, and the results show late payment asgiyely influenced by its
previous level across analysed countries. Alsotrobimg for other explanatory
variables, late payment of accounts receivableushndelayed for Spain, UK and
Germany, compare to Czech Republic, Belgium andderdase on the delay in
collections of receivables. Although, late paymarge much delayed for years
after the financial crisis across analysed cousitt®th the Czech Republic and
UK show delay in late payment to be less for méshe years after the financial
crisis. More importantly, the results show delayaite payment to be consistently
less as the years get far from the financial cpsisod.
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Appendix

Table 6

Distribution of Sample Firms

Number of firms

EU Country Below average current ratio Observed sefto GDP (%)
Austria 135 183 0.006
Belgium 4,032 5,190 0.170
Czech Republic 2,058 3,002 0.066
Finland 906 1,145 0.132
France 15,227 18,289 0.119
Germany 886 1,286 0.068
Ireland 190 336 0.045
Netherlands 238 274 0.037
Spain 10,375 14,655 0.089
United Kingdom 7,549 9,917 0.166
Total number of firms 54,277
Number of years 10
Number of observations 542,770

Source:Own estimation

Table 7
Description of Variables
Variable Description
In Ip, Late payment = collection period-credit period (aed), 2005 — 2014
In col, Firm’s average collection period in terms of numbledays (annual), 2005 — 2014
In cre, Credit period given to credit customers to makenpayt in terms of number of days
(annual), 2005 — 2014
In tov, Operational revenue (annual), 2005 — 2014
In cr, Current ratio = current assets/current liabili@snual), 2005 — 2014
In ger, Gearing ratio = leverage (annual), 2005 — 2014
ta Total assets (annual), 2005 — 2014
GDP Sum of all value added in the economy plus taxesisrsubsidies, without accounting
for depreciation (annual), 2005 — 2014

Source:Own estimation

Table 8
NACE Rev. 2 Classification
No. Sections Description
1. | A Agriculture, forestry and fishing
2. B,C,D, E Manufacturing, mining and quarryinglather industry
3. | F Construction
4. | G, H, I Wholesale and retail trade, transpastatind storage, accommodation and food
service activities
5 13 Information and communication
6. | K Financial and insurance activities
7. L Real estate activities
8. | M\,N Professional, scientific, technical, adretration and support service activities
9. | O,P,Q Public administration, defence, educatimman health and social work activities
10. R,S,T,U Other services
Source:Own estimation
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Table 9

Summary Statistics
Before transformation
Variable Unit Mean Std. Dev. Minimum Maximum
Late payment days 30.09 76.52 —998.00 000D0
Collection period days 72.59 74.35 0.00 1000.00
Credit period days 42.51 49.46 0.00 999.00
Turnover EUR(mill) 145.05 2,469.72 0.00 372,313
Current ratio ratio 2.62 476 0.00 99.96
Gearing ratio % 73.09 112.17 0.00 99.97
Number of observations for each variable above 42,770
After transformation Observation
Late payment 542,770.00 0.99 0.10 0.00 1.00
Collection period 520,500.00 3.89 1.09 0.00 6.91
Credit period 503,826.00 341 1.00 0.00 6.91
Turnover 542,764.00 9.61 1.66 0.00 .749
Current ratio 542,571.00 0.52 0.84 -4.61 4.60
Gearing ratio 508,876.00 3.23 1.92 -4.61 914

Source:Own estimation



