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Introduction

The importance of short-term financial managemerthe firms is generally
accepted and empirical research on this topic Baesived considerable attention.
The current assets and liabilities represent arortapt share of items on a firm’'s
balance sheet. In particular, the median valueuafeat assets (current liabilities) to
total assets is 69.78% (51.02%) for non-financig8sh SMEs and 50.3% (34.8%)
for non-financial quoted Spanish firmsGiven the importance of operating assets
and liabilities for firms, there is growing litetaie analyzing trade credit granted and
received by firms, inventory investment and cashlihgs.

However, although previous literature indicatesithportance of considering
these operating assets and liabilities at the sames most previous studies focus on
them individually. As several previous works inde&aoperating assets and liabilities
influence each other and, hence, they must be atiélyymanaged jointly, rather than
individually. Accordingly, this thesis analyzes theorking capital requirement
(WCR henceforth) of firms, defined as the sum otoamts receivable and
inventories net of accounts payable. Specificallyis research examines the
determinants of WCR, investigates the effect of W@Rfirms’ performance and
analyzes the relation between WCR financing strasegnd firms’ performance.
Finally, this thesis finishes analyzing how shatdbis value the net working capital
(NWC). In contrast to WCR, which is an operatinghoept that varies with the
firm’s activity level, the net working capital (cent assets that are financed with
long-term sources of finance) is a concept thateddp on the firm’s permanent

components.

! Data obtained from the sample of Spanish firmslisehapter 1 and 2.
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In addition, since firms’ asymmetric information dafinancial constraints
might also influence their WCR decisions, this es#sk examines the WCR
investment and financing decisions for both nontgd@&MEs and quoted firms.

Thus, this thesis tries to answer the followingeegsh questions:

1. What are the determinants of working capital rezmient?

2. Do firms have target working capital requirementAaffactors affect speed

of adjustment?

3. Does WCR influence a firm’s performance?

4. How do financial constraints affect the relationtbeen WCR and firm

value?

5. Does the way in which a firm finances its WCR dffies performance?

6. How do shareholders value the net working capifat? firm financial

characteristics affect the net working capital aéilon?

In order to answer these questions, this thesisganized into six chapters.
Chapter | analyzes the determinants of WCR for rapéa of Spanish small and
medium-sized firms. Some studies suggest that muhbalance sheet items are
sufficiently important to provoke management or ke#s into a continuous
adjustment. As a consequence, and unlike previauksythis chapter develops a

partial adjustment model that allows us to confwhether SMEs have a target
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WCR. Moreover, in contrast to previous studies, clhiocus on large firms, this
uses a sample of SMEs due to the fact that anegftievorking capital management
is particularly important for these firms becau$¢he financial constraints they face
and difficulties they have in obtaining fundingtive long-term capital markets.

Chapter Il examines the speed at which firms adpwérd their target WCR.
To our knowledge, this concern about working capmanagement has not been
researched before. In order to do this we use @lsaof quoted firms. This chapter
also analyzes whether the speed of adjustment depam a firm’s characteristics
such as its access to external finance and madkeerp The speed at which firms
adjust their current WCR to their target dependghenrelative costs of being off
their targets compared to the cost of adjustmentiyisis with lower adjustment costs
adjust more rapidly. WCR can be adjusted by modgyihe accounts receivable,
inventories or accounts payable. Greater WCR nezdi® financed and, hence, it
might lead to more interest expenses and credkt lscontrast, lower WCR could
be detrimental to the sales of the firm. Accordinghe speed of adjustment might
not be equal across all firms and depend on bothread finance constraints of a
firm and its market power.

Chapter Il aims to provide additional evidencetla relation between WCR
and firm performance for a sample of SMEs. The itted WCR affects a firm’s
profitability and risk is generally accepted and acently received considerable
attention. Previous studies, which have only arealya linear relationship between
WCR and a firm’s profitability, indicate that thewer the WCR the higher the
profitability. However, these works ignore, for tasce, the higher risk of loss of

sales and interruptions in the production procekasis related with low WCR. Thus,
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the relation between WCR and a firm’s profitabilihay, consequently, be concave
rather than linear, and these opposing effects trbighcaptured with a quadratic
relationship. Accordingly, this chapter analyzeeg ttelation between WCR and

profitability taking into account the possible nlimearities of this relation in order to

test this risk and return trade-off between diffierd/CR strategies.

Chapter IV analyzes whether the relation betweenRAHDd firm value is
influenced by the financial constraints of a firGreater WCR allows firms to
increase their sales and obtain greater discoontsarly payments and, hence, may
increase firms’ value. Alternatively, larger WCR goires financing and,
consequently, firms with greater WCR face additidimancing expenses that might
negatively affect their value. Since market impetitens increase the cost of outside
capital relative to internally generated funds amaly result in debt rationing and,
taking into account that greater WCR needs to banfted, a firm’s financial
constraints could affect the relation between WG &rm value. Thus, in this
chapter we use a sample of non-financial quotedpemmes to contrast the effect of
financial constraints on this relation. We use atéht variables to classify firms
according to their financial constraints and bapkey risk.

Chapter V investigates the relation between WCRnfoing strategies and
firm performance for a sample of SMEs. So far, énerno empirical evidence that
analyzes the possible influence of WCR financindgion performance. Investment
in WCR might not be the only important concern fioms when they make their
WCR decisions, because the way in which it is faegh might also affect their
performance. Indeed, the extended literature ipaate finance shows that a firm’s

value depends on its financing decisions. Additignat analyzes whether this
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relationship between WCR financing and firm perfane is influenced by a firm’s
ability to generate internal funds.

Chapter VI analyzes whether the way in which a fifinances its current
assets influences its value. Although this chapleo examines the working capital
management, unlike the previous chapters, the fiscas a longer-term decision. In
particular, it examines whether the net workingitepwhich represents the current
assets that are financed with long-term sourcdsahce, affects a firm’s value. A
greater net working capital, therefore, indicatest ta higher proportion of current
assets are financed with long-term funds, whiclval firms to reduce both the
refinancing and interest risk associated with stemh debt. Alternatively, less net
working capital allows firms to reduce their finamg costs, obtain credit condition
benefits, mitigate agency costs and signal thesitpe prospects to their supplier of
funds through frequent renewals of short-term débiditionally, this chapter also
investigates whether the shareholders’ valuationetfworking capital depends on
firm financial characteristics.

Finally, the main conclusions obtained from thiedis are presented in the

last section.
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Chapter I. Working Capital Management in SMEs

1. INTRODUCTION

Corporate finance literature has traditionally feed on the study of long-
term financial decisions such as the structureagpital, investments, dividends and
firm valuations. However, Smith (1980) suggests #arking capital management is
important because of its effects on a firm’s padditity and risk, and consequently
its value. Following this line of argument, somerencecent studies have focused on
how reduction of the measures of working capitaprioves a firm’s profitability
(Jose et al., 1996; Shin and Soenen, 1998; DeR@f3; Padachi, 2006; Garcia-
Teruel and Martinez-Solano, 2007a; and RahermamMasd 2007).

However, much less attention has been given taé¢terminants of working
capital management; a search of the literaturetiitksh only two previous studies
(Kieschnick et al., 2006; and Chiou et al., 20@&used on larger firms, but there is
no evidence from SMEs, despite the fact that efficiworking capital management
is particularly important for smaller firms (PeeldaWilson, 1996; Peel et al., 2000).
Most of an SME’s assets are in the form of cursssets, while current liabilities are
one of their main sources of external finance, bseaof the financial constraints
they face (Whited, 1992; and Fazzari and Peterk@®3) and difficulties they have
in obtaining funding in the long-term capital mak€¢Petersen and Rajan, 1997).
The culmination of this line of argument is thatriwag capital management may be
crucial for the survival and growth of small commamy as exemplified by
Grablowsky (1984) and Kargar and Blumenthal (19843hould be mentioned that

the average investment in tangible fixed assetthénsample used in this paper is
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Chapter I. Working Capital Management in SMEs

only 23.6% of their total assets, which demonsgrdee importance of an efficient
management of current asséts.

In order to measure working capital managementjipus studies have used
measures based on the Cash Conversion Cycle (S04888; Deloof, 2003;
Padachi, 2006; Garcia-Teruel and Martinez-Solaf673). Longer Cash Conversion
Cycles may increase the firm’s sales and, conseyémeir profitability, because of
greater investment in inventories and trade crgdahted. In addition, companies
may get important discount for early payments iéythreduce their supplier
financing. However, keeping a high CCC also has@portunity cost if firms forgo
other more productive investments to maintain tleael. The paper therefore
develops a partial adjustment model to determieefittmn characteristics that might
affect the Cash Conversion Cycle in SMEs. It usgsrel 0f4076 Spanish SMEs
over the period 2001-2005.

We use a sample of Spanish SMEs because of thertempe of working
capital management for these firms. They operat&pain, a banking oriented
financial system where capital markets are lesseldped and banks play an
important role (Schmidt and Tyrell, 1997). In tlsisuation firms grant more trade
credit to their customers, and at the same timeiveanore finance from their own
suppliers (Demirguc-Kunt and Maksimovic, 2002). SThuggests that Spanish SMEs
have fewer alternative sources of external finaaaalable, which makes them more
dependent on short-term finance in general (Gafeiauel and Martinez Solano,

2007Db), and on trade credit in particular.

2 The average investment in tangible fixed assetsifsample of Spanish firms listed on the Spain
Stock Exchange for the same period is 52.63%.

12



Chapter I. Working Capital Management in SMEs

This study contributes therefore to the literaturgeveral ways. First, unlike
previous works, we develop a partial adjustment ehdldat allows us to confirm
whether SMEs have a target Cash Conversion Cyckcorilly, from a
methodological point of view, in contrast to prawsostudies, we improve research
methods controlling for possible endogeneity, amandnstrate that endogeneity
problems are crucial in analyzing the Cash Conwar€lycle, and this casts doubt on
the results of some previous studies. Moreovehaasbeen pointed out above, this
paper provides evidence on the determinants o€€ for SMEs, where the capital
market imperfections are more serious.

The findings for the present study are that SMEseha target Cash
Conversion Cycle, and they try to adjust their entrtCash Conversion Cycle to their
target quickly. The results also show that olden$é and companies with larger cash
flows maintain a longer CCC, while investment ixefil assets, growth opportunities,
leverage and return on assets lead to it beingeshd®fioreover, our results may be of
interest for other SMEs established in countriethwianking oriented financial
systems, as is the case of most of the Europeant@asiwith the exception of UK
among others.

The rest of this paper is organized as followsvieres studies on the working
capital management are reviewed in Section 2, aadirgked to an analysis of the
existing literature on market imperfections. Sett® describes the sample used in
analysis. The methodology employed is outlined @ct®n 4, and the results are

discussed in Section 5. Finally, the main conclusiare presented in Section 6.
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Chapter I. Working Capital Management in SMEs

2. DETERMINANTS OF WORKING CAPITAL MANAGEMENT AND

EXPECTED RELATIONSHIPS.

In perfect capital markets, investment decisiomsiadependent of financing
decisions and, hence, investment policy only depend the availability of
investment opportunities with a positive net présaatlue (Modigliani and Miller,
1958) because companies have unlimited accessutoesoof finance and external
funds provide a perfect substitute for internalotgses. In this situation, a longer
Cash Conversion Cycle would have no opportunity,descause firms could obtain
external funds without problems and at a reasonpbte=. However, internal and
external finance are not perfect substitutes irtpa. External finance, debt or new
share issues, may be more expensive than intemmahde because of market
imperfections. In these circumstances, a firm’sestment and financing decisions
are interdependent, and firms may have an optinehQConversion Cycle that
balances costs and benefits and maximizes theieval

Specifically, a large CCC may increase a firm'sssaind, consequently, its
profitability for several reasons. First, largeventories can prevent interruptions in
the production process and loss of business dudetcscarcity of products, can
reduce supply costs and price fluctuations (Blinaled Maccini, 1991). Second, by
extending greater trade credit the firm can inaeiés sales (Petersen and Rajan,
1997), because it allows customers to check tleanthrchandise they receive is as
agreed (quantity and quality) and to ensure thatstrvices contracted have been
carried out (Smith, 1987). This argument was alggperted by Deloof and Jegers

(1996), who suggested that granting trade crediusates sales because it allows
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Chapter I. Working Capital Management in SMEs

customers to assess product quality before payirajso helps firms to strengthen
long-term relationships with their customers (Ngaét 1999), and it incentivizes
customers to acquire merchandise at times of lawadhel (Emery, 1987). Moreover,
from the point of view of accounts payabd®mpanies may get important discounts
for early payments if they reduce supplier finagc{ivilner, 2000; Ng et al., 1999).
However, maintaining a high investment in workirgpital also has an opportunity
cost if the firm forgoes other more productive istveents to maintain that level and,
as Soenen (1993)ggested, long Cash Conversion Cycles might bereapy reason
why firms go bankrupt.

Taking the theories outlined above, and previousliss on working capital
management, we explain firm characteristics thahmdetermine Cash Conversion
Cycle and how they may affect its length. Previlmigsature, such as Soenen (1993),
Deloof (2003), Padachi (2006), Garcia-Teruel andrtiez-Solano (2007a), has
measured the quality of working capital managenbastd on the Cash Conversion
Cycle. Taking all these considerations into accpthe dependent variable used in
the present analysis is calculated as (accounteivaddes/sales)*365 +
(inventories/purchases)*365 - (accounts payablelmages)*365. The longer the
cycle, the larger the funds invested in workingitdpwhich indicates a need for
additional capital. Accordingly, the Cash Convensi@ycle should be sensitive to
internal resources, cost of external financing,itehpnarket access and bargaining

power with suppliers and customers.
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Chapter I. Working Capital Management in SMEs

Capacity to generate internal resources

Asymmetric information implies a higher cost fortexal sources of funds
and credit rationing for firms, because it leadsat@onflict of interests between
shareholders and creditors (Myers, 1977). This lmnéan lead to a problem of
underinvestment, given the priority of creditorsdase of bankruptcy. Moreover,
shareholders also have incentives to issue new d#inth increases risk and lowers
the value of existing debt. As a consequence, nedidemand a higher risk
premium. Asymmetric information between insidersha firm and outside potential
investors, therefore, results in a higher cosesdernal sources of funds, so it makes
firms give priority to resources generated intdgnalver debt and new equity,
according to the pecking order theory (Myers, 1984 )fact, Fazzari and Petersen
(1993) demonstrated that working capital investmesensitive to cash flow for US
manufacturing firms. Their findings suggest thatnB with a larger capacity to
generate internal resources have higher curreet $sgels, which might be due to
the lower cost of funds invested in working capitalthese companies. Later, Chiou
et al. (2006) also show the influence of cash flmwworking capital management for
companies from Taiwan. They found that cash flow &gositive influence on the
net liquid balance but a negative influence onwlogking capital requirements, and
they suggest that firms with greater cash flows ehdetter working capital
management.

The variable CFLOW was used in order to considerdipacity to generate
internal resources, and it is calculated as the dtnet profit plus depreciation to

total assets. Cash flow was used because, accaalisgyveral previous works, it is

16



Chapter I. Working Capital Management in SMEs

the most appropriate variable for representing ¢hpacity to generate internal
resources. To date, empirical evidence offers iffeindications, so it is difficult to

anticipate the direction of the effects of cashvflon the dependent variable.

Leverage

The cost of the funds invested in the Cash Conwer§lycle is higher in
firms with a larger leverage, because, accordindpeéatheories indicated above, they
have to pay a higher risk premium. In fact, the eitgd evidence demonstrates a
reduction in the measures of working capital mansge when firms increase their
leverage (Chiou et al., 2006). Therefore, it isqiue to anticipate a negative
relationship between leverage ratio and Cash CeiorerCycle.Leverage(LEV)

was measured using the ratio of debt to total asset

Growth opportunities

Growth opportunities could also affect the firm'sonking capital
management, as has been shown in various empsiadies (Nunn, 1981; and
Kieschnick et al., 2006). This variable might affeade credit granted and received
by firms, as well as their investment in inventerie

Kieschnick et al. (2006) showed that future saleswth has a positive
influence on a firm’s Cash Conversion Cycle, arel/thuggest that firms might build

up inventories in anticipation of future sales gitowFollowing this suggestion,

17



Chapter I. Working Capital Management in SMEs

Blazenco and Vandezande (2003) showed that investarere positively related to
expected sales.

However, companies with higher growth options migate smaller Cash
Conversion Cycle for two reasons. First, accordimgCufiat (2007), high growth
firms tend to use more trade credit as a sourdmaincing for their growth, because
they have more difficulty in accessing other forofsfinance. Second, as Emery
(1987) points out, companies might extend moreittedheir customers to increase
their sales in periods of low demand. These twaorike are supported by Petersen
and Rajan (1997).

Therefore, since these different considerationd kaopposite conclusions
on the expected effect of growth options on investmin working capital, the
expected relationship is not clear. SME’s growtlpapunities (GROWTH) were
measured by the ratigales-saleg) / saleg. This measure was used because SMEs
do not usually have market prices. This ratio messypast growth, and the
assumption is that, according to Scherr and Hul(2001), firms that have grown

well so far are better prepared to continue to grothe future.

Size

Size is another variable that affects working @pianagement, according
to empirical evidence. Kieschnick et al., (2006pwhd a positive relationship
between size and Cash Conversion Cycle for US catipos, and Chiou et al.
(2006) also demonstrated that the working cap#glirement increased with size.

This may be because the cost of the funds usedavest in current assets decreases

18
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with the size of the firm, since smaller firms hayeater information asymmetries
(Jordan, Lowe and Taylor, 1998; and Berger, Klapped Udell, 2001), greater
informational opacity (Berger and Udell, 1998) am@ less followed by analysts.
Moreover, according to the trade-off theory, thegvédn a higher likelihood of
bankruptcy, since larger companies tend to be rdirersified and fail less often.
This might affect the trade credit granted, becaaseording to Petersen and Rajan
(1997) and Niskanen and Niskanen (2006), firms waitditer access to capital
markets extend more trade credit. In fact, theetadhowed that the size of the firm
positively affects trade credit extended.

Whited (1992) and Fazzari and Petersen (1993) shdhat smaller firms
also face greater financial constraints, which alao increase their trade credit
received, because they used this form of creditmdtber forms were unavailable
(Petersen and Rajan, 1997) or had already beerusteubh(Walker, 1991; Petersen
and Rajan,1995; and Cufat ,2007).

In short, the cost of funds invested in currentetssss higher for smaller
companies, so they might have lower accounts rablsvand inventories. In
addition, as has already been noted, these firmsmuye trade credit from their
suppliers. Hence, it is expected that, as in previcesearch, size will positively
influence the Cash Conversion Cycle maintained bgnmanies. This factor is

measured by the variable SIZE, defined as the alatgarithm of assets.
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Age

The age of the firm was also included becausedthe®en associated in the
literature with a firm’s sources of financing amdde credit. This variable have been
used as a proxy for the time the firm may have kmiatw customers and the firm’s
guality and reputation (Petersen and Rajan, 1997Ayell as for the length of the
relationship between suppliers and customers (Cuf@07) and the firm’s
creditworthiness to suppliers of debt and equitiskiinen and Niskanen, 2006).

Chiou et al. (2006) demonstrated that age has diygosnfluence on the
working capital requirement, and this may be exgdiby the fact that older firms
can get external financing more easily and und#ebeonditions (Berger and Udell,
1998), so the cost of the funds used in this imaest is lower in these companies.
Thus, it is expected that there will be a positie&ationship between age (AGE),

calculated as the natural logarithm of age, andCh&h Conversion Cycle.

Tangible fixed Assets

The empirical evidence shows that investment irgitde fixed assets is
another factor that could affect the firm’'s workiegpital management, for two
reasons. On the one hand, Fazzari and PeterseR)(t@dnonstrated that fixed
investment competes for funds with levels of wogkicapital when firms have
financial constraints, a finding that was suppofttgdr by Kieschnick et al. (2006),
who also showed that fixed assets are negativéfteck to the Cash Conversion

Cycle. On the other hand, intangible assets gemenatre asymmetric information

20



Chapter I. Working Capital Management in SMEs

than tangible assets. Thus, firms with more taegfbded assets might have lower
costs when raising funds to invest in current @&saat, hence, in this situation they
might increase their Cash Conversion Cycle. ifivestment in tangible fixed assets
of the firms (FA) is measured by the ratibangible fixed assets / total assets).
Because of these two contradictory lines of reaspnthe expected relationship

between CCC and investment in fixed assets islaat.c

Return

Chiou et al. (2006) and Wu (2001) showed that m8rreturn also affects
measures of working capital management. First, 2001) showed that the working
capital requirement and the performance of the fihmve mutual effects.
Subsequently, Chiou et al. (2006) found that therneon assets has a negative
influence on measures of working capital managemiéns can be explained in two
ways. First, because companies with better perfocem@an get outside capital more
easily, so they can invest in other more profitahleestments (Chiou et al., 2006).
Second, according to Shin and Soenen (1998), fiitis higher returns have better
working capital management because of their mat&atinance, because they have
larger bargaining power with suppliers and cust@n@etersen and Rajan (1997)
also showed that companies with higher profitapilieceive significantly more
credit from their suppliers. Thus, the varialbtturn on asset§ROA), which is
measured by the ratio Earnings Before Interest Baxes over total assets, was
introduced into the analysis and it is expected this factor will have a negative

effect on the Cash Conversion Cycle.
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Industry

Several earlier studies have focused their analysedifferences in working
capital management across industries (Hawawini lgt 1086; Weinraub and
Visscher, 1998Filbeck and Krueger, 2005; and Kieschnick et &06). They show
an industry effect on firms’ working capital poks, which might be explained by
differences in trade credit and investment in it@aes across industries. Smith
(1987) and Ng, Smith, and Smith (1999) suggestedlda variation in credit terms
across industries but little variation within inthiss. Later, Niskanen and Niskanen
(2006) also showed differences in the levels ofoants receivable and accounts
payable between industries. Therefore industry dymamiables were introduced in

the present analysis to control for sector of agtiv

3. SAMPLE

3.1 Sample and data

The present study used panel data from non-finai@&panish SMEs. The
principal source of information was the SABI (llzari Balance Sheets Analysis
System) database, which was developed by Bureau Dgh and contains
accounting and financial information for Spanigimf.

Firms were selected that had complete data forpdreod 2001-2005, and

which complied with the SME conditions, accordingtie requirements established
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by the European Commission recommendation 200F510f 6 May, 2003, i.e.
they had fewer than 250 employees, turned over tlees 50 million euros and
possessed less than 43 million euros worth of t$akts. Firms with lost values,
where the information was not available for theefisonsecutive years, and cases
with errors in the accounting data were eliminatédally, a panel of 4076 Spanish
SMEs was obtained.

Interest rate data were obtained from publicationthe Information Bureau
of the Spanish Annotated Public Debt Market, antbrimation about Gross

Domestic Product was collected from Eurostat.

3.2 Description of sample

Table 1 reports the sample distribution and theragee and median Cash
Conversion Cycle by industry. There are differendesthe length of Cash
Conversion Cycle across industries, which suppthrés argument put forward in
previous studies that there is an industry effectne@ firms’ working capital policies.
The manufacturing sector and wholesale trade sewoe the two sectors with the
longest Cash Conversion Cycle. In contrast, thenm@ash Conversion Cycle is
negative in two sectors (services and transpartlable 2 we can also observe the
importance of current assets and liabilities andkwg capital requirement for our

sample by sector of activity.
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Table 1.Structure of the sample

Industry Number of % firms Observations Average CCC Median CCC
firms

Agriculture and 72 1.77% 360 52.36168 79.7933
Mining
Manufacturing 1899 46.59% 9495 105.0168 91.8148
Construction 310 7.61% 1550 34.61496 42.2560
Wholesale trade 895 21.96% 4475 97.61311 gB.71
Retail trade 425 10.42% 2125 57.48326 48.8921
Services 322 7.9% 1610 -143.1592 -27.88
Transport 153 3.75% 765 -124.3751 0.5559

Notes: Average CCC measures the average Cash Ganv€ycle; Median CCC measures the median
Cash Conversion Cycle.

Table 2.Firm characteristics by sector of activity

CAITA CL/TA WCR

Mean Median Mean Median Mean Median
Agriculture and 0.53 0.55 0.38 0.35 0.26 0.25
Mining
Manufacturing 0.64 0.65 0.47 0.47 0.34 0.33
Construction 0.81 0.85 0.64 0.67 0.31 0.31
Wholesale trade 0.78 0.81 0.56 0.58 0.39 0.40
Retail trade 0.70 0.72 0.57 0.58 0.31 0.30
Services 0.47 0.45 0.39 0.35 0.18 0.12
Transport 0.53 0.51 0.44 0.43 0.19 0.18

Notes: This table shows the importance of curresets and liabilities in firms by sector of actjvit
CA/TA is the ratio current assets to total ass€tdTA is the ratio current liabilities to total ads.
WCR is the ratio accounts receivables plus invéesaminus account payables to total assets.

Finally, a formal test was used to ensure thatntlticollinearity problem
was not present in the analysis. The Variance tioflaFactor (VIF) was calculated
for each independent variable included in the mo8glce the VIF was not greater
than 3 in any cases, it can be concluded thatnealtity was not a concern in the

present sample (Studenmund, 1997).
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4. METHODOLOGY

Taking as a starting point the theories descrilbe8ection 2, the hypotheses
on factors that affect the Cash Conversion Cycleewested using the panel data
methodology. Panel data were used because of trentdjes they provide. On the
one hand, it is possible to control for unobseredi@terogeneity, and this makes it
possible to exclude biases deriving from the eristeof individual effects (Hsiao,
1985). In addition, it makes it possible to devetofarget adjustment model, which
makes it possible to explain a firm's Cash Conwerstycle in terms of its CCC in
the previous period and its target CCC.

It is assumed that companies pursue a target whieh they make their
working capital management decisions, and thatlévigl is a linear function of the

explanatory factors defined above, so it can beesged as:

CCC*; = Bo +B1 CFLOW; + B, LEV; +PB3s GROWTH; +B+SIZE: (1)
+Bs AGE; + e FA + BrROA: + € it
Whereg j; is a random disturbance arfj are unknown parameters to be estimated.
Firms will adjust their Cash Conversion Cycle (CQ@)achieve this target
level (CCC*). However, the adjustment is not imnatei because firms bear
adjustment costs, so they will adjust their curdentls according to the following

expression:

CC®— CCG1= y(CCC* — CCGyy) ; O<y<1 )
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Therefore,(CCC*; — CCGy.1) is the adjustment required to reach the firm’s
target level, and the coefficiepmeasures the speed of adjustment, and takes values
between 0 and 1. Ify= 1, then CC¢ = CCC*;, so the firms immediately adjust
their Cash Conversion Cycle to their target lev®wever, if y= 0, then CC¢=
CCG+.1, and this indicates that the costs of adjustmenta high that the firm does
not adjust its Cash Conversion Cycle, and rematnthe same level as in the
previous period.

If Equation (1) is substituted into Equation (2ypdathe unobservable
heterogeneity and the time dummy variables areuded, the current Cash

Conversion Cycle is determined by:

CCG=VBo+ (1 -y)CCGr1+yB1CFLOW; +VB.LEV;: + YBsGROWTH;
+ VB4SIZE; + YBsAGE;: + YBeFAi + YB7ROA: + Ni+ At + Y& 3)

which can be rewritten as :

CCGi=0a +p CCGr1+8,CFLOW; +&LEVy + 8&GROWTH;
+ O4SIZE; + 0sAGE; + OFAir + &7ROA + i+ At + Uit (4)

wherea=yBo ; p=(1 -Y); &=YBk; andui=ysi

This model for SMEs is estimated in Section 5, Wh€CG; represents the
level of Cash Conversion Cycle of firm i at timeQFLOW; cash flow; LE\f the
leverage; GROWTH growth opportunities; SIZEthe size; AGE the age; FA

investment in fixed assets; and RQreturn on assets. The variabig is the

26



Chapter I. Working Capital Management in SMEs

unobservable heterogeneity or the firm’'s unobsdevahdividual effects. This
variable captures the particular characteristics each firm as well as the
characteristics of the sector in which it operald® variable\;is a time dummy that
changes in time but is equal for all firms in ea€hhe time periods considered. This
parameter is designed to capture the influenceah@mic variables that may affect
the firm’s Cash Conversion Cycle but which theyreatrcontrol. Finally, parameters

Vit are random disturbances.

5. RESULTS

Table 3 reports the results. A number of altermaggtimates of the model
proposed have been calculated. There were two nedso doing this. On the one
hand, it helps to explain some of the differencetsvben the results found here and
those found in previous research. On the otheratiaysis can be made more robust
by the introduction of industry dummies and macomeenic factors like interest
rates and growth of Gross Domestic Product.

Thus, in Columns (1) and (2) the results are regbfor a static model using
OLS estimation and fixed effects model respectivak has been done in previous
studies on the determinants of working capital ganzent (Chiou et al., 2006; and
Kieschnick et al., 2006). In the OLS estimation tesults found here are very
similar to those obtained by Chiou et al., (2006)ese results do not change when
the lagged dependent variable is introduced asdependent variable in Column (3)

and the model is re-estimated using OLS estimatioraddition, this variable is
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significant, so it might indicate, as suggestedvabdhat firms’ Cash Conversion
Cycles depend on their level in the previous peraodl on firms' target Cash
Conversion Cycles. However, the estimation by OESniconsistent even if the
random disturbances are not serially correlatagergthat CCG., is correlated with

ni. In addition, the intragroup estimator, which esties the variables transformed

into deviations from the mean, is also inconsistbetause CCCj.; - CCCj.1) is

correlated with(vj; - L_/n)- Finally, the OLS estimation of first differences

inconsistent as a consequence of the correlationeleea ACCC,_ and Au,, since

it ?

CCCi.1 and vj.1 are correlated. Moreover, this estimation does cuwitrol for

endogeneity, although the endogeneity problem appeae present in the analysis
and could seriously affect the estimation resuliso, the Cash Conversion Cycle
might influence the independent variables. For eanseveral studies have shown
how the Cash Conversion Cycle can have a signifiellact on measures of a firm’s
profitability and sales.

In order to avoid these problems of inconsistenayd acontrol for
endogeneity, a method of instrumental variables used in the estimations that
follow. We use the two-step GMM (Generalized MethmidMoments) estimator
since, although the estimator of instrumental \dei® in one stage is always
consistent, if the disturbances show heteroskaiigstthe estimation in two stages
increases efficiency.

Column (4), therefore, shows the model describezkation 4 estimated with

the two-step GMM estimator proposed by Blundell @wohd (1998). Then, in
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Column (5), this model is re-estimated, but witdustry dummies, which take value
1 if the firm belongs to a specific sector and Beowise. The results are similar to
those obtained in Column (4), where there was murobby sector of activity
Finally, short-term interest rates and growth ino&r Domestic Product were
included in Column (6). The time dummies have beé@pped in this regression to
avoid the multicollinearity problem, since thesenulies should capture the
influence of interest rates and Gross Domestic lrbdrowth. The results do not
change. Tham, statistic was used to test for the absence of skoafer serial
correlation in the first difference residuals. Thsgatistic is always within an
acceptable range, which indicates there is no skeooster serial correlation. The
results of the Hansen test for over-identifyingtnegsons are also shown, and
indicate the absence of correlation between ingnisnand error term.

Thus, the comments below are associated with gdtsepresented in columns 4 to 6
in table 3.

The results show a significant lagged dependenabiar coefficient, which
indicates that Spanish SMEs pursue a target CastagCzion Cycle that balances the
costs and benefits of maintaining it. In addititime companies try to adjust their
current CCC to their target quickly (their adjustrneoefficientyis 0.87). This
might be explained by the fact that SMEs have laggts when they are off their
target level because of their financial constraiamsl the difficulties in obtaining

funding in the long-term capital markets. This appeto support the idea that good

% However, our findings indicate that industry pams significant additional explanatory power

because the industry dummy variable coefficierngssggnificant.

4 We also re-estimated the model, excluding thosepamies from Services and Transport industry
with negative Cycles, and eliminating those indastrsectors with a negative average Cash
Conversion Cycle (Services and Transport). In loatbes we obtained the same results.
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working capital management is very important forEBdylas has been suggested by
Grablowsky (1984)Kargar and Blumenthal (1994) and Peel and Wils@96).

The results for the rest of the variables are quédytly consistent with
previous studies. These differences in findingscaug that endogeneity problems
and the unobservable heterogeneity of the firmscaueial in analysing the Cash
Conversion Cycle and require proper econometratiment.

It was found that firms with larger cash flows doder leverage had longer
Cash Conversion Cycles, and this might be explaimgdhe fact that the cost of
funds invested in the Cash Conversion Cycle arestdar these firms, since they
have to pay a lower risk premium. In addition, @isMfound that the variable cash
flow had a more important economic impact on Casimw@rsion Cycle held by
firms than leverage, although they are quite simila fact, the results indicate that
an increase of one standard deviation in the clash froduces an increase in the
firms’ CCC of 19.68% (over the mean), while an e@ase of leverage of one
standard deviation reduces it by 17.27%.

In contrast with the results of Kieschnick et @0@6), it was found that firms
with more growth opportunities maintain a lowerestment in working capital. This
supports the hypothesis that these companies eeceore trade credit from their
suppliers (Cufiat, 2007) and that firms with decdiinsales offer more trade credit
(Emery, 1987; and Petersen and Rajan, 1997). Iiaaldthis variable was found to
have the most important economic impact, becausacaease in growth options of
one standard deviation reduces firms’ Cash ConmerSicle by 72.04%.

With regard to the effects of size, previous steidielarge firms (Jose et al.,

1996; Chiou et al., 2006; Kieschnick et al., 20Gsjowed that this variable
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significantly affected working capital managemeasawever, our results reveal no
influence on SME’s Cash Conversion Cycle. This fmaypecause the sample here is
made up of homogeneous small companies of sim#ar s

It was found that older firms, which have bettecess to external capital,
maintain longer Cash Conversion Cycles. Hencepjtears that firms with better
access to the capital markets maintain a more ceatsee working capital policy
because of their lower costs for financing andtthde credit used, along with their
greater trade credit granted. Moreover, the ecoa@mnificance of the influence of
age on the Cash Conversion Cycle held by firms sldothat, all other things being
equal, an increase in the age of one standard tamvigroduced an increase in the
CCC of 12.13%.

With regard to the effects of investment in fixessets, the present study
found, as had Fazzari and Petersen (1993), tmegitively influences firms’ Cash
Conversion Cycle. This supports the hypothesiseldped by those authors, that
fixed investment competes for funds with levelsvwadrking capital when firms
operate under financial constraints. In additianyas found that this variable also
has an important economic impact on Cash ConveiGiies held by firms. The
results indicate that an increase of one standevéhtion in the investment in fixed
assets reduces the length of CCC by 37.76%.

On the other hand, it was found, as expected,rdtatn on assets is another
variable which helps explain the Cash Conversionl€ynaintained by SMEs. The
results show a negative relationship between ttveseariables. This result is in line
with the larger bargaining power of firms with heghreturns (Shin and Soenen,

1998), and their investment in other more profigaptojects (Chiou et al., 2006).
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The economic impact of this variable is also imantt because an increase in return
on assets of one standard deviation is associdatadaweduction in Cash Conversion
Cycle of 26.97%.

Finally, empirical evidence suggests that macroecoa factors like interest
rates and Gross Domestic Product should influeraetcredit and investment in
inventories. Smith (1987) ar/alker (1991) argued that the state of the economy
influences on the level of accounts receivable. ddwer, Michaelas et al. (1999)
suggested that small businesses rely more heanilghort-term financing, which
makes them more sensitive to macro-economic chayeshe other hand, Blinder
and Maccini (1991) found that recessions are reladedrastic inventory reductions,
and other studies, such as Carpenter et al. (188d)Kashyap et al. (1994) found a
stronger impact of cyclical fluctuations on the entories of small firms than on
those of bigger ones. Hendel (1996), Carpenterl.et1894), and Kashyap et al.
(1994) argued that this result might be due tddhger short-term financing costs of
small companies. However, the results of the pteserdy show that interest rates
and GDP growth have no effect on the Cash ConveSiele (column 6). This may
be explained by the fact that the selected resgaacbd was short and that these two

variables were quite stable over that period.
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Table 3.Determinants of Cash Conversion Cycle in SMEs

@ 2 ®3) 4 ®) (6)
CCG, 0.0009*** 0.1316*** 0.1345** 0.1352%**
(3.39) (13.49) (13.86) (14.18)
CFLOW -804.6768*** -129.6009* -803.2776*** 192.7778** 150.7945*+* 148.2809*+*
(-13.74) (-1.81) (-13.71) (4.24) (3.43) (3.33)
LEV -173.3686*** -191.5337*** -173.353** -55.6023** -47.5009** -43.2655*
(-12.69) (-5.62) (-12.69) (-2.32) (-2.02) (-1.82)
GROWTH 0.1507 0.5764 0.0400 -15.8345%+* -16.2631** -16.3864*+*
(0.16) (0.76) (0.04) (-14.27) (-14.85) (-15.19)
SIZE 34.0953*+* -7.9669 34.0947*+* 5.1759 10.6961 11.9525
(8.69) (-0.64) (8.69) (0.54) (1.25) (1.39)
AGE 20.4533*** 3.2658 20.4867** 16.8378*** 12.9063*** 13.9831***
(4.49) (0.09) (4.50) (3.87) (3.34) (3.61)
FA -197.0956*** -150.2926*** -196.6216*** -77.5858* -144.3556*** -145.1155***
(-13.87) (-3.95) (-13.84) (-1.86) (-3.96) (-3.97)
ROA 235.8376** 19.2249 235.5186** -206.4275*** -185.337** -188.1373***
(4.86) (0.32) (4.85) (-5.22) (-4.72) (-4.73)
GDP -335.3369
(-1.31)
INT -30.0601
(-0.15)
Industry
dummies NO NO NO NO YES YES
m -1.23 -1.23 -1.23
Hansen Test 101.25 (90) 102.13 (90) 103.27 (91)
Observations 20380 20380 20380 20380 20380 20380

Notes: The dependent variable is the Cash Convetsyele; CFLOW the capacity to generate internsbueces; LEV the leverage; GROWTH the growth oppaties; SIZE the
size; AGE the age; FA investment in fixed assatst ROA the return on assets. Column (1) showestimate by OLS; Column (2) by fixed effects; Colu(B) introduces the
lagged dependent variable as an independent vaudaiol the model is estimated by OLS; Column (4jvshibe 2-stage GMM estimator; Column (5) the 2-st&@}IM introducing

dummy industry variables; and Column (6) presdms2tstep GMM using the variables Gross Domesticliet growth and interest rate.

Z statistic in brackets.

* Indicates significance at 10% level, ** indicatgignificance at 5% level, *** indicates significeamat 1%. level
m, is a serial correlation test of second-order usasiduals of first differences, asymptotically distited as N(0,1) under null hypothesis of no $edarelation. Hansen testis a

test of over-identifying restrictions distributesyanptotically under null hypothesis of validity iobtruments as Chi-squared. Degrees of freedomeickbts.
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6. CONCLUSIONS

In this paper, a target adjustment model has beealdped to investigate the
characteristics of firms that might explain thedgdnof Cash Conversion Cycle in
small and medium-size enterprises. A sample of 4@t6financial Spanish SMEs
was used. The results show that these firms parsasget Cash Conversion Cycle to
which they attempt to converge. In addition, it waand that this adjustment is
relatively quick, which might be explained by tlaetfthat the costs of being far from
the target Cash Conversion Cycle are significamttf@se firms because of the
financial constraints under which they operate &mel difficulties in obtaining
funding in the long-term capital markets.

It can also be seen that the results are onlyypadhsistent with previous
studies, which demonstrates that the heterogengityfirms and endogeneity
problems are crucial in analyzing the Cash Conwar€ycle. The present study
found that older firms and companies with greai@shcflows maintain a longer
CCC, while firms with larger leverage, growth oppmities, investment in fixed
assets and return on assets maintain a more aygre@sxking capital policy. This
appears to indicate that the cost of financing dasegative effect on firms’ Cash
Conversion Cycles. The results also suggest thattar access to capital markets for
firms might increase their investment in workingital.

To conclude, this paper shows the importance ofketamperfections for

Cash Conversion Cycle management in SMEs, whicbctathe levels invested in
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working capital. The evidence found may be of ieseifor SMEs operating within a

bank-based financial system.
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1. INTRODUCTION

Since Smith (1980) suggested that working capi@hagement is important
because of its effects on a firm’s profitabilitydansk, and consequently its value,
the literature on working capital management hageld@ed through empirical
contributions. In particular, some more recent isidhave focused on how
investment in working capital affects a firm’s pmrhance (Jose et al., 1996; Shin
and Soenen, 1998; Deloof, 2003; Padachi, 2006; i@aaad Martinez, 2007;
Raherman and Nasr, 2007; among others), while & mant literature analyze the
empirical determinants of this investment (Chiohe@g and Wu, 2006; Hill, Kelly
and Highfield, 2010; and Bafos, Garcia and Martigaéz0).

The current assets and liabilities represent aroitapt share of items on a
firm’s balance sheet. Using a sample of Spanishsfirwe find that the median value
of current assets (current liabilities) to totatets is 50.3% (34.8%). The median
value of working capital requirement (WCR), defined the sum of accounts
receivable and inventories net of accounts paydblégtal assets is 21.2%. Given
the importance of operating assets and liabilifas firms, there is a growing
literature analyzing firms’ short-term investmantd financing decisions.

Although the most previous studies focus on therd@hants of individual
components of WCR (accounts receivable, invent@mesaccounts payable), Hill et
al., (2010) indicate that operating assets andlii@s must be ultimately managed
jointly rather than individually. Accordingly, thipaper integrates the individual

components to analyze the determinants of invedtmenWCR. In particular,
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following Shin and Soenen (1998) we use the Netd@ycle (NTC) as a measure
of WCR, which is calculated by the following exmiEs: NTC= (accounts

receivables/ sales)*365 + (inventories/sales)*3@&accounts payable/sales)*365. It
indicates the number of “sales days” the firm hadinance its working capital

requirement (Shin and Soenen 1998), where the fotige cycle, the larger the

WCR.

Unlike previous studies, using a partial adjustmeidel, we analyze the
speed with which firms adjust toward their targe€CRI/ Moreover, this paper also
examines whether this speed of adjustment depemd@sfiom’s characteristics such
as its access to external finance and market pdvweeour knowledge, this is the first
paper to carry out these analyses.

Our findings indicate that firms have a target Wa&mrl that they adjust their
current level to their target gradually over timecause of adjustment costs.
Moreover, we find that firms adjust relatively gkiig, which supports the idea that
current balance sheet items are easier to mangalad, hence, could be changed
quite easily, even in the short run. Finally, oundings indicate that the speed of
adjustmenis not equal across all firms and that firms witgtter access to external
finance and greater bargaining power adjust morekty) indicating that their costs
of adjustment are low compared to the costs ofgefhtheir targets.

The remainder of this paper is organized as followse next section
discusses substantive issues related to target WdRadjustment costs. In section 3
we describe the empirical model, the method usestimate the model and the data.

Our results are presented in section 4. Sectidreb &xtends the model in Section 3
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to test whether external finance constraints anddmaing power affect adjustment

speed. Finally, the main conclusions are presant&eaction 6.

2. THEORETICAL FRAMEWORK AND HYPOTHESES

Lee and Wu (1988) and Peles and Schneller (198g)est that firms have
target current balance sheet items. Specificaligy temploy a partial adjustment
model to show that financial ratios involving currebalance sheet items are
sufficiently important to provoke management or ke#s into a continuous
adjustment.

Larger WCR may positively affect firms’ performanfoe two reasons. First,
it may increase firm’s sales (Blinder and Macci@B1; Smith 1987; Emery 1987,
Deloof and Jegers 1996; Petersen and Rajan 198MgnSmith and Smith 1999).
Second, firms can get important discounts for eadyments by reducing their
supplier financing (Ng et al., 1999; and Wilner0@D However, greater WCR also
has costs. On the one hand, since a larger WCRsriedzkt financed, it may lead to
more interest expenses and credit risk, which miglsb lead companies to
bankruptcy (Soenen, 1993). On the other hand, kgegibck available also supposes
costs, such as warehouse rent and security expevisiel tend to rise as inventories
increase (Kim and Chung, 1990).

Accordingly, we expect that firms have a target WERwever, a firm’s
current WCR may not always equal its desired WCRskveral reasons. Nadiri

(1969), for instance, suggests that firms canneagsé estimate their sales accurately
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and with certainty, and hence neither their purebaghey do not accurately
anticipate changes in monetary policy or in thesatf default and bad debts on their
trade credit; and the discovery and collection effrdjuent accounts takes time and
involves costs, which may be distributed over tifdeles and Schneller (1989) also
suggest that firms might deviate from their tarpeicause of random or other
temporary shockghanges in the costs of production factors, ortdusprovements
in technology. Management should then take the cggjate steps to achieve the
target WCR.

Peles and Schneller (1989) suggest that curreanbalsheet items are to a
large extent under the firm’s control and, henbeytare easier to manipulate and
could be changed quite easily, even in the short However, we do not expect
adjustment toward the target WCR to be immediateabse of costs of adjustment.
Firms will adjust their WCR only if the benefits dbing so more than offset the
costs of reducing the firm’s deviation from tary¢CR.

WCR can be adjusted by modifying the accounts vabée, inventories or
accounts payable. A greater WCR needs to be fimhand, hence, it might lead to
more interest expenses and credit risk. On theragnta lower WCR could be
detrimental to the sales of the firm. Accordinghe expect that speed of adjustment
is not equal across all firms and depends on W@lekternal finance constraints of a
firm and its market power.

Since changes in WCR may be associated with changedirm’s external
finance, we expect faster speeds of adjustmenfifims with a better access to
external capital markets. To the extent a firm beier access to capital markets it

could more easily modify its investment in accourseivables and inventories as
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well as its received trade credit. Similarly, firmwgh greater market power can also
modify their WCR more easily, for two reasons (Hitl al., 2010). First, they can

extend the credit terms received from their supplend hold less inventory with

little repercussion on their relationships with gligrs. Second, firms with a greater
market power can reduce the terms of trade credittgd to their customers without
paying a large penalty in terms of a drop in salémis, we expect also to see higher
rates of adjustment for companies with both greateess to external finance and

greater bargaining power.

3. METHOD AND DATA

3.1. Method

To analyze the determinants of WCR and how firmglifgatheir WCR to
move toward their target, this paper uses the vioilg standard partial adjustment

model:

NTCiilt—NTCI.‘,’t_:|_=y(NTC"i't _NTq,t—l) O<y<1 ®

where NTG; is the Net Trade Cycle in the period t, and N{@ the target Net
Trade Cycle. We use the NTC as a proxy for a fi'WGR. Specification (1) implies

that firms may face costs of adjustment that mayemt immediate adjustment to a
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firm’s target. The coefficieny measures the speed of adjustment, which is inyersel
related to adjustment costs, and takes values batw@ and 1. If y=0,
thenNTC, =NTC_,, and the current Net Trade Cycle remains as inptegious
period, indicating that companies bear high adjestncosts. If, in contrast,=1,
then NTC,, = NTC*, , and firms immediately adjust their Net Trade @yid their

targets.
To model a target NTC, we use a set of variablasdppear regularly in the
literature as determinants of a firm’s WCR (Hilladt, 2010; and Bafios et al., 2010).

The variables and their expected effects on tlgetad TC are as follows:

Cash Flow

The preference for funds generated internally (fy&984) and the possible
credit rationing (Greenwald, Stiglitz, and Weiss984) due to asymmetric
information and agency costs might affect the leskla firm’s investment and,
hence, its WCR. A positive cash flow allows firnesfinance a positive WCR and,
hence, we expect the capacity to generate intéundk to influence NTC positively.
This variable is defined as the ratio of earninggote interest and tax plus

depreciation to sales.

50



Chapter Il. The speed of adjustment in working dpequirement

Cost of external financing

We expect firms with a higher cost of external fica to hold a smaller NTC,
since they have to pay a greater interest rat®tmw and, hence, the cost of funds
invested in WCR is higher. Thaost of external finances measured by two proxies.
The first (FCOST) is calculated by the ratio interest expensesi(tdebt - accounts
payable). In the second (FCO$,Twe do not eliminate accounts payable from the

total debt.

Growth opportunities

Firms with high growth opportunities use more &amedit as a source of
financing (Petersen and Rajan, 1997; and Cufiaf/)283d tend to grant less trade
credit to their customers (Molina and Preve, 2009jhus, we would expect these
companies to have a lower WCR. We also use twoigsao measure the growth
opportunities. GROWTHis calculated by the ratio market-to-book valueas$ets
((market value of equity + book value of debt) tatcassets), while GROWTHSs
defined as the ratio market-to-book value of eq@market value of equity / book

value of equity).

Size

Larger firms suffer less severe asymmetric inforamabetween insiders and

outsiders (Jordan, Lowe and Taylor 1998; and Berk&apper, and Udell 2001)

51



Chapter Il. The speed of adjustment in working dpequirement

because more public information is available tarth&s a consequence, they have
better access to capital markets and may finddteedo finance a positive WCR.
Thus, size would be expected to positively infleMCR. However, because of
their lower reputations, smaller firms have to extenore credit to guarantee their
products (Long, Malitz, and Ravid 1993; Lee andw#®tdl993; and Pike, Cheng,
Cravens and Lamminmaki 2005) and they are offegsd frade credit (Niskanen and
Niskanen 2006), which might cause them to increahse WCR too. Since these
various considerations lead to opposite conclusoanthe expected effect of size on
WCR, the expected relationship is not clear. Tlagable is proxied by the natural

logarithm of assets.

Fixed assets

Investment in fixed assets might compete with théRMor a firm’s capital
when firms operate under imperfect capital markats,reported by Fazzari and
Petersen (1993), so a negative relationship betwbese variables might be
expected. The investment in fixed assets of time i measured by the ratio tangible

fixed assets over total assets

® The tangible fixed assets are measured as a stoicble.
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Probability of financial distress

The costs of financial distress arise when tha ftannot meet its payment
obligations in either the short or long term. Toan affect the WCR of firms, since
companies with a greater probability of financiastebsshave more difficulties
obtaining capital and, hence, are expected to halwsver WCR. The likelihood of
financial distress (ZSCORE) is calculated accordmthe re-estimation of Altman’s
(1968) model carried out by Begley, Mings, and \Wgit996), where a higher

ZSCORE implies a lower probability of insolveficy

Profitability

It is known that firms with a higher profitabiligan obtain funds more easily,
but they also tend to receive significantly moredir from their suppliers (Petersen
and Rajan 1997) and hold lower finished goods itwéss (Blazenco and
Vandezande 2003). In contrast, firms facing proflity problems tend to increase
trade credit receivable prior to entering finandatress (Molina and Preve 2009).
Thus, we expect firms with a greater profitabilibyhold a lower WCR. The ratios
earnings before interest and taxes over total §8s40)) and earnings before interest

and taxes over sales (PR@re used in our analysis as proxies for thisaxe.

® ZSCORE is defined as the following expression:
ZSCORE = 0.104*X% + 1.010*% + 0.106*X; + 0.003*X, + 0.169*X%;

where X = Working capital / Total assets; XRetained earnings / Total assets;=XNet operating
profits /Total assets; X= Market value of capital / Book value of debtdafy = Sales / Total assets.
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Gross Domestic Product

The growth of Gross Domestic Product, which affeatsounts receivable
(Smith 1987; and Walker 1991), inventories (Blinded Maccini 1991; Carpenter,
Fazzari, and Petersen, 1994; and Kashyap, LamodtSgein, 1994), and accounts

payable (Nilsen 2002) could also be a determinfatfom’s WCR.

Accordingly, a firm’s target Net Trade Cycle isigsited by:

NTC* , =B, + BCFLOW, + 8,FCOST, + B,GROWTH, + 3,SIZE,
+B,FA, + B,ZSCORE + ,PRQ, + 5,GDP+¢, @

where ¢,is a random disturbance angi, are the unknown parameters to be

estimatedSubstituting equation (2) into equation (1) andudimg the unobservable

heterogeneity and the industry dummy variablesctieent NTC is determined by:

NTG, =a + oNTG,_, + &,CFLOW, +3,FCOST, + J,GROWTH + J,SIZE,
+J,FA, +0,ZSCORE +J,PRQ, +J,GDP+7, + A, +u,, ®

wherea = )8, p=Q-y); O, =)B; and u, =Je,

Parametem), is the unobservable heterogeneity or the firm'shservable
individual effects. The variable is a dummy variable to control for industry effects

Finally, parameterg,  are random disturbances.
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We use the panel data methodology to estimate aaehfor two reasons.
First, it allows us to control for unobservabledregeneity and, therefore, eliminate
the risk of obtaining biased results arising fronis theterogeneity (Hsiao 1985).
Second, panel data also allows us to avoid thelgmolof possible endogeneity,
which appears evident in our analysis, as sevéudies have shown. In particular,
previous literature shows that working capital ngemaent might also affect
profitability (Jose et al. 1996; Shin and Soene@8lPDeloof 2003; and Garcia and
Martinez 2007) and firms’ sales (Smith 1987; Em#®#§7; Deloof and Jegers 1996;
Petersen and Rajan 1997; and Ng et al. 1999). Havweot control for endogeneity, it
might affect the estimation results. We therefose the two-step System -GMM

estimator proposed by Blundell and Bond (1998).

3.2. Data

The data for this analysis were obtained from tlseerces of information.
First, data from financial statements have beeertdfom the SABI (lberian Balance
Sheets Analysis System) database, which was deackltyy Bureau Van Dijk.
Second, the market value of equity was extractedh ICNMV (Spanish Stock
Exchange Commission). Finally, Gross Domestic pcodiata were collected from
the Bank of Spain.

Our data consist of non-financial Spanish firmgetison the Spanish Stock
Exchange for the period 1997-2004. We have seleites whose information is

available for at least five consecutive years betw&997 and 2004, which is a
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necessary condition to have a sufficient numbepeariods to be able to test for
second-order serial correlation/e obtained a final panel comprising 60 firms. This
sample is representative of the Spanish stock madiece the firms represent
83.52% of the total market value of non-financiph8ish firms. In fact, thetest -
value is 0.3624) confirms that there are no sigaiit differences between the mean
market value of our sample and the mean markeewafiunon-financial firms in the
Spanish stock market for the period analyzed. Meitare there significant
differences between our sample and the non-finafficras in the Spanish stock
market for theNet Trade Cyclevariable p-value oft-test of -1.5076) and for the
variable WCR to total assetg-Yalue oft-test of 0.5437).

Table 1 reports the median values of Net Trade €€glsector and year. We
observe that the Net Trade Cycle differs betweectosg thus supporting the
industry effect on the firms’ working capital maeagent suggested by earlier
studies (Weinraub and Visscher 1998; Filbeck andel§er 2005)The longest Net
Trade Cycle during our period of analysis is foumdetail trade (162.19 days). In
contrast, transport and public services (37.99 Ydags the shortest. On the other
hand, we can see how the NTC has been reduced sSecabrs from 1997 to 2004,

except in agriculture and mining
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Table 1 Median values of Net Trade Cycle by year and sector

1997 1998 1999 2000 2001 2002 2003 2004 12%%74
Agriculture and 53.36 61.34 219.93 187.08 173.19 185.38 181.28 2235. 72.85
Mining
Manufacturing 92.17 11195 116.42 10740 91.16 ©®0.1106.55 91.49 100.35
Construction 73.33 83.25 79.20 70.87 63.20 66.58 447. 58.20 70.23
Wholesale trade 138.60 117.62 165.66  93.45 97.77 6.010 106.70 118.45 112.12
Retail trade 208.40 186.33 126.03 127,99 135.18 9B32.136.66 142.89 162.19
Services 132.05 160.19 96.45 88.61 85.87 59.77 979.583.87 89.78

Transport and public  46.51 67.65 34.52 43.32 41.45 17.55 16.84 23.35 9937.
services
Total 90.12 96.9 97.51 92.73 88.19 89.70 85.80 84.9 91.46

Notes: The Net Trade Cycle is calculated as ((ausoreceivable + inventories - accounts payablieg¥865

In table 2 we can observe the importance of curassets and liabilities as
well as WCR by sector of activity. In addition, &kso present the median values of
the individual components of our dependent variablee high value of current
assets over the total assets in the majority ofosedndicates the importance of
managing them efficiently. So, the largest investtaén current assets over the total
assets are in construction (72.7%) and retail trgg#e8%). With regard to the
median periods by sector, we can see that firmscdidl to the agriculture and
mining take least time to collect payments fromirtbastomers and are also the first
to pay their suppliers. In contrast, firms from tbenstruction sector grant their
customers the longest payment period and takeotigebt to pay their suppliers. In
relation to stock, storage time is longest in whkale trade, while the shortest is in

transport and public services.
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Table 2. Firms’ characteristics by sector of activity

AR INV AP CA/ITA CL/TA WCR/TA
Agriculture and 69.69 21.75 26.61 0.244 0.242 0.118
Mining
Manufacturing 104.34 59.47 54.52 0.456 0.325 0.229
Construction 176.05 37.42 146.72 0.727 0.595 0.155
Wholesale trade 77.16 88.83 50.28 0.573 0.576 0.313
Retail trade 152.21 73.54 49.23 0.678 0.245 0.465
Services 106.72 50.44 51.34 0.475 0.366 0.168
Transport and public 93.41 6.87 66.94 0.165 0.245 0.035
services
Total 111.55 53.11 58.63 0.503 0.348 0.212

Notes: This table shows the median value of firalsiracteristics by sector of activity. AR

is the ratio (accounts receivable / sales)*365; tN¥ ratio (inventories / sales)*365; AP the
ratio (accounts payable / sales)*365; CA/TA is tladio current assets to total assets;
CL/TA the ratio current liabilities to total asseWCR/TA is the ratio accounts receivable
plus inventories minus accounts payable to totstias

Finally, table 3 summarizes the descriptive stagsof our sample and a
correlation matrix is presented in Table 4. We saa that the mean (median) Net

Trade Cycle in our sample is 115.19 days (91.46)ay

Table 3. Summary of Statistics

Mean Std. Dev Min Median Max
NTC 115.19 96.506 -29.73 91.46 590.91
CFLOW 0.1687 0.1279 -0.053 0.1303 0.7371
FCOST, 0.0593 0.0411 0.0048 0.050 0.3772
FCOST 0.0411 0.02767 0.0025 0.0363 0.2206
GROWTH, 1.3836 0.7360 0.5758 1.1650 5.5831
GROWTH, 2.074 2.2875 0.1546 1.4696 2.0257
ASSETS 4,276,179 11,700,000 14,882 403,551 91,800,0
FA 0.5059 0.2172 0.0711 0.4967 0.9872
ZSCORE 0.3035 0.1575 0.0179 0.2899 0.7285
PRO 0.0706 0.0509 -0.1222 0.0633 0.3181
PRG 0.1094 0.1070 -0.1443 0.0861 0.6975
GDP 0.0382 0.0079 0.024 0.036 0.05

Notes: NTC represents the Net Trade Cycle; CFLO®V/cish flows generated by the firm; FCQST
and FCOSTY the cost of external finance; GROWTHand GROWTH the growth opportunities;
ASSETS the total assets in thousands of euro; FAitlrestment in fixed assets; ZSCORE the
probability of financial distress; PR@nd PRQ the profitability; and GDP the Gross Domestic
Product growth.
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Table 4. Correlation matrix

NTC CFLOW FCOST FCOST GROWTH, GROWTH, SIZE FA ZSCORE PRQ® PRG GDP
NTC 1.000
CFLOW -0.046 1.000
FCOST -0.083* -0.062 1.000
FCOST, -0.017 0.088* 0.871*** 1.000
GROWTH, -0.045 0.218*** -0.008 -0.009 1.000
GROWTH, -0.128*** 0.098** -0.128*** -0.150*** 0.877*** 1.000
SIZE -0.501*** 0.283*** -0.114** -0.033 -0.017 0.072 100
FA -0.308*** 0.609*** -0.123*+* 0.133*** 0.011 -0.®m0* 0.479***  1.000
ZSCORE 0.433*** -0.411%* 0.119** 0.009 -0.028 -20 -0.529***  -0.682***  1.000
PRO -0.139*** 0.454*** 0.046 0.047 0.385*** 0.324*** 0046 0.025 0.179***  1.000
PRG, -0.023 0.947*** -0.064 0.035 0.219%** 0.094** 0.p2**  0.447*  -0.297** 0.543**  1.000
GDP 0.099** 0.077 -0.009 -0.010 0.068 0.044 -0.066 -0.081* 0.042 0.078 0.103** 1.000

Notes: *Indicates significance at 10% level; **indtes significance at 5%level; and **indicatesrsfigance at 1% level.
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4. EMPIRICAL EVIDENCE

4.1. Convergence toward the target

Before estimating the model (3), we try to checlether firms modify their
WCR to move towards their target. To do so, weofsllFlannery and Rangan
(2006), and Figure 1 shows firm’s NTC decisionsoading to their deviation from
their estimated target NTC. In particular, for egelar between 1997 and 2004, we
sort firms into quartiles on the basis of their idéens from target Net Trade Cycle
(NTC*NTC). These quartiles are represented onhbezontal axis in Figure 1.
Thus, we can observe that the firms in Quartilend Quartile 2 have a longer mean
NTC than their target by a mean of 58.33 days amtb &lays, respectively.
Conversely, firms in Quartile 3 and Quartile 4 havehorter mean NTC than their
target by a mean of 11.71 days and 49.23 daysgcasgely, according to our model.
The vertical axis represents the subsequent yehesge in Net Trade Cycle, which
should reflect the adjustment of firms towards rtharget if they actually follow a
partial adjustment model. We find that firms in @ie 1 and Quartile 2 reduce their
NTC the following year by a mean of 5.15% and 2.3#%pectively. Conversely,
firms in Quartile 3 and Quartile 4 increase theifQNby a mean of 0.84% and
2.09%, respectively, during the subsequent yeagréfbre, we find that firms adjust
towards their targets over time. In other wordst bodings are consistent with

convergence.
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Figure 1: Subsequent year’s change in NTC
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4.2. Determinants of working capital requirement aml speed of adjustment

Table 5 shows the results of regressing Net TrageeCon the different
variables explained above. To confirm the robusre#sour results we present the
estimation of equation (3) using alternative prexier some independent variables.
The m, statistic and the Hansen test also are preseiftezlm, statistic indicates
there is no second-order serial correlation, ardtansen Test shows the absence of
correlation between instruments and error term. & present the Variance
Inflation Factor (VIF) for each independent varalDur VIF tests are lower than 5,
so there is no multicollinarity problem in our sdegStudenmund 1997). In all
estimations we control for industry effects.

The results show that the coefficient of the lagijedl Trade Cycle is positive

and significant at the 1% level in all the estimat made, which confirms that
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companies have a target WCR and follow an adjustmrecess to reach this target
We also find that this coefficient is roughly 0.4 all the estimations made,
indicating a speed of adjustmentyof 0.6, which shows that firms actively pursue
their targel. While adjustment costs hinder immediate rebatemcthis evidence
supports the relatively rapid adjustment speedsimiented in the literature for short-
term financial management (Peles and Schneller9)1f8 financial ratios entailing
short-term balance sheet items; Ozkan and Ozka@4§2for cash holdings; and
Garcia and Martinez (2010) for accounts receivadmeong others). This quick speed
of adjustment might be explained by the fact tivab$ can modify their short-term
financial decisions more easily than their longrteones. In this line, Peles and
Schneller (1989) indicate that current balancetsie@s can be changed quite easily
even in the short run because they are to a latgmteunder the firm's control and
easier to manipulate. Lee and Wu (1988) also stidigascurrent items are expected
to have lower costs of adjustment than long-terem#. In the Spanish case,
moreover, this quick speed of adjustment could &lsaexplained by the fact that
firms rely heavily on bank financing. WCR decisiorglect not only the desired
WCR but also both the costs of deviating from @get investment and the costs of
adjusting towards that target. Since a positive NiEEds to be financed, it indicates
a need for funds that firms have to finance. Tlwssfthe speed of adjustment with
which a firm adjusts towards its target NTC mayalspend on the transaction costs

to be faced. In Spain, firms operate in a bankingnted financial system, where

" We also find a partial adjustment process whepleying other more general measures of working
capital as the ratio (current assets - accountalgay/ total assets; and the ratio ((currenttasse
accounts payable)/sales)*365.

® Following Flannery and Rangan (2006) we simulak®d sets of panel data, each with 400
observations, and re-estimated our partial adjustmdel for them. We obtained a mean speed of
adjustment of 0.6326 and a standard deviationG#X8.
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capital markets are less developed and banks playnportant role (Schmidt and
Tyrell 1997), so companies have great bank depeeddndeed, as Miguel and
Pindado (2001) state, given the relatively low leedevelopment of the Spanish
bond market, firms rely heavily on bank financimdnich has lower transaction costs
and may allow firms to adjust their actual NTCheit target better.

The results for the rest of the independent vaemlalre consistent with our
hypotheses. In particular, findings suggest thamdithat are capable of generating
more internal funds have a greater WCR. This imaest is also greater when
economic growth is higher. In contrast, our findinghow that cost of external
financing, growth opportunities, investment in fixassets, probability of financial
distress and profitability affect WCR negativelyowkver, we do not find support
for the hypothesis that size influences the WCRI gl firms. This result also holds

if we estimate the model including the square pé §column 2

° The results presented in Table 5 are maintaineshvDP is replaced by interest rate and when both
variables are included in the model.
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Table 5. Determinants of Net Trade Cycle

1) (2 3) (4) (5) VIF
e 03986 039827+ 03918  0.4064* 04303 158
i1 (3.79) (3.80) (3.73) (3.77) (4.27)
CELow 241603  240.365%  242.014%  257.941% 454435 2.80
(2.39) (2.28) (2.37) (2.32) (2.36)
- 1289.700%* .289.195% -328.308"+ : '31((_)2'7(?;) 1.03
L (-2.76) (-2.79) (-3.03) :
- : -250.953* -
FCOST, : 172)
145854 -14.423% : 15.2322%% .22 7312%% 1.22
GROWTH, (-2.28) (-2.17) (-2.41) (-2.91)
4,357
GROWTH, : : 325 : -
57109  -11.6391  -3.3226  -5.0272  -4.9016
SIZE (-1.18) (-0.24) (-0.79) (-1.15) (-1.11) 1.68
, 0.2189
SIZE : 1) : : :
A 85205+  -85.1811% -84.7424%  -82.1451%  -116.122% 270
(-2.42) (-2.19) (-2.07) (-2.15) (-2.30) :
166.236%*  166.078"* 174.656* 163.962+*  113.393*
ZSCORE (2.93) (2.88) (3.16) (2.64) (1.94) 2.67
436.086%* -435.319%* -472.546%* -A56.867+
PRO (-3.07) (-3.05) (-3.31) (-3.01) - 211
-377.504%*
PRO, - ) - - (-2.23)
GDP 5.6666*  5.6302*  6.1676*  6.2451* 5.7667 Loa
(1.75) (1.73) (1.90) (1.78) (1.52) :
Consiant 130.245  169.891  88.882 107.906  134.192
(1.50) (0.49) (1.24) (1.44) (1.58)
mp -0.51 -0.51 -0.51 -0.45 -0.46
Hansen Test  51.04(287) 50.99(286) 51.58(287) 48&®)( 53.18(287)
Observations 442 442 442 442 442

Notes: NTC represents the Net Trade Cycle; CFLO®dhsh flows generated by the firm; FCQ&iid
FCOST, the cost of external finance; GROWTNnd GROWTHthe growth opportunities; SiZthe size;
SIZE? the square of size; FA the investment in fixed Bss2SCORE the probability of financial distress;
PRQ, and PRQthe profitability; and GDP the Gross Domestic Prcdyrowth.

Z statistic in brackets.

* Indicates significance at 10% level, ** indicatgignificance at 5% level, *** indicates significegmat 1%
level.

m, is a serial correlation test of second-order usexjduals of first differences, asymptotically distited
as N(0,1) under null hypothesis of no serial catieh. The Hansen test is a test of over-ident§yin
restrictions distributed asymptotically under nhilpothesis of validity of instruments as Chi-sqdare
Degrees of freedom in brackets.

VIF represents the Variance Inflation Factor focleadependent variable.
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5. IMPACT OF EXTERNAL FINANCE CONSTRAINTS AND

BARGAINING POWER ON SPEED OF ADJUSTMENT

The results obtained in the previous section irididhat, although firms
move towards their target Net Trade Cycle, thepoaioimmediately offset deviations
from targets because of adjustment costs. Howdher,model developed in the
previous section assumes that all firms within shenple adjust at the same speed
and it does not capture the possible differenceélarspeed of adjustment depending
on the firm’s characteristics.

In this section we examine the speed of Net TrageeCadjustment toward
the target according to the ability of the firmsalfatain external finance and to their
bargaining power. The speed at which firms adjosirtcurrent NTC to their target
depends on the relative costs of being off theigets compared to the cost of
adjustment, so firms with lower adjustment cosjsistdnore rapidly.

NTC can be adjusted by modifying the accounts vedde, inventories or
accounts payable. A greater NTC needs to be fimhaoe, hence, it might lead to
more interest expenses and credit risk. In contealsiwer NTC could be detrimental
to the sales of the firm.

Accordingly, we expect that speed of adjustmettitvat be equal across all
firms and will depend on both external finance ¢rsts of a firm and its market
power. We expect that firms with more access teras capital markets will adjust
more quickly because they could modify their NTCreneasily. Since firms with

greater market power could modify their NTC witltlé repercussion on their
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relationships with suppliers, and could pay a lowenalty in terms of sales drop
when they reduce the credit extend to their custendill et al., 2010), we also
expect these firms to have a greater speed o$taignt.

In order to compare the possible difference in the of adjustment, we
define dummy variables that allow us to distingugitween firms according to their
access to external finance and bargaining powest, e use the financial constraint
index constructed by Whited and Wu (2006), whegeeater index means a firm has
less access to external capital marKet®Ve create the Whited and Wu index
dummy, WWD;, which takes the value 1 for firm-year observaiomith better
access to external finance, and 0 otherwise. Te giaustness to our results, we use
the 25th and 50th percentile as well as the melre\d the Whited and Wu index to
distinguish firms according to their access to exdEfinance. Secondly, as measure
of bargaining power we use the ratio of a firm'siaal sales to the total annual sum
of sales in a given industry. This variable is ubgdill et al., (2010) as a proxy for
a firm’s ability to negotiate bilaterally as botbhstomer and supplier, with a higher
ratio indicating a greater bargaining power. Thuse, define the bargaining power
dummy, BPD;, which takes the value 1 for firm-year observagiamth a higher
bargaining power, and 0 otherwise. We also suceglysuse the 25th and 50th
percentile, and the mean value of this variablerder to classify firms according to

their bargaining power. We then allow these dumnteesteract with the lagged

1% The Whited and Wu (2006) index is given by:
-0.091CE- 0.062DIVPO$+0.021TLTD,-0.044LNTA+0.1021SG-0.035SG

CF is the ratio of cash flow to total assets; DI\&® a dummy variable that takes the value of éne i
the firm pays cash dividends; TLTD is the ratiotlef long-term debt to total assets; LNTA is the
natural logarithm of total assets; ISG is the fgnmdustry sales growth; and SG is firm sales gnowt
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variable and obtain the following equations to oaptthose dynamics of NTC

adjustments which cannot be captured by the maeladldped in section 3:

NTG, =a +(0,+OWWD,)NTG,_, + SCFLOW + &,FCOST + SGROWTH + §,SIZE,
+a,FA, + &ZSCORE+ PR, +4GDP, +77 + 4 +u, @

NTG, =a +(0,+p,BPQINTG,_, + SCFLOW, + 3,FCOST, + ,GROWTH, + J,SIZE,
+5FA + &ZSCORE +,PRQ, +3,GDR, +77, + 4 +u, ©)

Therefore, in equation (4), and (p,+p, ) measure the speed of adjustment

for firms with more difficulties to obtain externalnds (i.e. when WWQ[takes the
value 0) and for firms with a better access to meecapital markets (i.e. when
WWD;; takes the value 1), respectively. Since the smadftle coefficient on the

lagged NTC, the faster the speed of adjustment,ewgect p, to be higher

than(p,+p, ). This would indicate that firms with more fadg#i$ to obtain external
finance move towards their target more quickly.etjuation (5),p, and (o,+p0; )

measure the rate of adjustment of companies witlelldoargaining power (i.e. when
BPD,; takes the value 0) and of firms with higher bamgag power (i.e. when BRD

takes the value 1), respectively. Thus, we expgdb be greater thgm,+p, ), Since

it would confirm our hypothesis that firms with @egter bargaining power have

lower costs of adjustment and, hence, move towlstarget more quickly.
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The results, presented in Table 6, are consistétiit @ur hypothesis that
speed of adjustment is not equal across all fimasthat it depends on both access to
external capital markets and firms’ bargaining pov@n the one hand, we find that
estimated adjustment speed for firms with bettetess to external finance is
significantly greater than that of firms with lemscess external capital markets, since

in equation (4) the coefficienp,(which takes the value of 0.4428; 0.4388 and

0.4420, respectively) is significantly higher théme coefficient p,+p, (0.147,

0.2619, and 0.2468) for the different estimation¥his may indicate, as we
commented above, that firms with a better accesstrnal finance face lower costs
of adjustment when we modify the individual computseof WRC™. On the other

hand, with regard to the influence of bargainingvpoon the rate of adjustment, we
also find that firms with a greater bargaining powdjust more quickly due to their
greater facilities to modify the individual compae of WCR. We can see that, in

equation (5) the coefficientp,(0.6248, 0.5390, and 0.5747, respectively) is
significantly higher than the coefficienp,+p, (0.2990, 0.2401, and 0.1912).
Finally, we would like to mention that our resulisee maintained when we also

include intercept effects of access to externarfoe and bargaining power (results

not presented but available from the authors upgnest).

1 We also find that firms with a greater acces®xternal capital markets adjust faster when we
employ other measures of access to external financk as size, interest coverage, and the deviation
of a firm’s debt ratio from the industry median.
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Table 6. Impact of external finance constraints and batggipower on speed of adjustment

Access to finance

Bargaining power

25th 50th Mean 25th 50th Mean
NTC 0.4428** 0.4388*** 0.4420** 0.6248%** 0.5390*** 0.5747%*
- (3.60) (3.27) (3.30) (8.07) (6.92) (7.15)
WWD*(NTCi1) 92958+  .0.1769*  -0.1952%
(-3.19) (-1.87) (-2.01)
BPD*( NTC.1) -0.3258% -0.2989%+ -0.3835%**
(-4.69) (-3.82) (-5.14)
CFLOW. 232.4827* 233.0314** 211.488* 149.8908* 195.7234* 196.1008**
. (2.22) (2.17) (2.00) (1.67) (1.84) (1.97)
FCOST -291.8575**  -302.920***  -281.8056*** -213.3786**  -293.955*** -297.3282**
" (-2.49) (-2.66) (-2.57) (-2.42) (-2.56) (-2.49)
GROWTH -13.9950* -14.3170** -15.7468** -12.3355** -9.3707* -10.2570**
t (-1.75) (-2.05) (-2.39) (-2.50) (-1.93) (-2.02)
SIZE, -1.9013 -2.8702 -2.7113 -2.1843 -1.4191 -2.8383
t (-0.41) (-0.54) (-0.51) (-0.52) (-0.29) (-0.70)
FA -70.3224* -89.1861** -81.2214** -71.9851** -74.8660** -81.7945**
" (-1.75) (-2.48) (-2.45) (-2.45) (-2.22) (-2.36)
ZSCORE 160.2623** 146.966** 147.5688** 122.817** 141.0543*** 101.6377*
(2.46) (2.20) (2.12) (2.61) (2.87) (2.09)
PRQ, -359.8077*  -316.9105* -287.4862 -294.2971* -388.8281** -358.8499**
(-2.41) (-1.84) (-1.44) (-2.22) (-2.55) (-2.16)
GDP 4.8597 4.0680 5.1633* 4.3332 3.7516 4.5770
(1.45) (1.16) (1.64) (1.27) (1.06) (1.28)
Constant 74.9487 106.9784 95.6616 108.0649 86.6483 105.8436
(0.85) (1.16) (1.05) (1.53) (1.06) (1.61)
F 4.48 12.21 11.81 14.90 12.58 17.57
m, -1.11 -0.69 -0.81 -0.57 -0.71 -0.84
Hansen Test 48.37(287)  49.48(287)  49.77(287) 4330 47.10(287) 45.26(287)
Observations 442 442 442 442 442 442

Notes: NTC represents the Net Trade Cycle; WW® a dummy variable equals 1 for firm-year obsgoves with better
access to external finance; BR» a dummy variable equals 1 for firm-year obstoves with a higher bargaining power;
CFLOW indicate the cash flows generated by the firlRCOSTthe cost of external finance; GROWTHe growth
opportunities; SIZBhe size; FA the investment in fixed assets; ZSCORE grobability of financial distress; PRbe
profitability and GDP the gross domestic produacvgh.

Z statistic in brackets.

F refers to an F test on the null hypothesis thatctrefficient o, +p, is zero.

* Indicates significance at 10% level, ** indicatggnificance at 5% level, *** indicates significamat 1% level.

m, is a serial correlation test of second-order usegjduals of first differences, asymptotically distited as N(0,1) under
null hypothesis of no serial correlation. The Hansest is a test of over-identifying restrictionstdbuted asymptotically
under null hypothesis of validity of instrumentsGs-squared. Degrees of freedom in brackets.
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6. CONCLUSIONS

This paper extends the empirical evidence on theRWCseveral important
dimensions, including the treatment of unobservhlgierogeneity and endogeneity
problems. We assume that firms have a target WCR we examine the
determinants of current WCR in the presence of sddjant costs. The proposed
model is corroborated using a sample of non-fireln8panish companies over the
period 1997-2004, which allows us to contributdihte debate on the usefulness of
the partial adjustment model in understanding itme's WCR decisions.

Our findings show that the speed with which firnaguat toward their target
WCR s relatively quick, which is consistent witietidea that current balance sheet
items could be changed quite easily, even in tlogt sbhn, because they are to a large
extent under the firm's control and are easier émipulate. Moreover, we present
evidence that the speed of adjustment is not eapraks all firms. We find that both
a firm’s access to external capital markets anddamg power affect how quickly
it moves toward its target WCR.

The results also indicate that companies that apalle of generating more
internal funds have greater WCR. Our findings atbmw that cost of external
financing, growth opportunities, investment in fixassets, probability of financial
distress, and profitability negatively affect WCRnally, we also find that when
economic growth is higher, companies have greateRW

Further research focused on similar studies in tmms with different

institutional characteristics and financial systemailld appear appropriate, since the
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speed of adjustment and the effect of explanat@yakles on WCR might be
different.

Additionally, considering the growing literatureaalt the firm's excess cash
holding and since our results suggest that thedspeadjustment is higher for firms
with better access to external markets, it may bis®f interest to analyze whether
the speed of adjustment of WCR is related with sgx@ash. It could be expected that
firms which hold an excess of cash will also adjastheir target WCR level more

quickly. However, this is a research question wimebkds to be studied thoroughly.
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Chapter Ill. How does working capital managemeif¢@fthe profitability of Spanish SMEs?

1. INTRODUCTION

The idea that working capital management affectisnas profitability and
risk is generally accepted and has recently redeoansiderable attention. Smith
(1980), for instance, suggests that working capitahagement is important because
of its effects on a firm's profitability and riskand consequently on its value.
Specifically, a more aggressive working capitaligollow investment in working
capital) is associated with a higher return anchéigrisk, while a conservative
working capital policy (high investment in workirggpital) supposes lower return
and risk.

Studies on working capital management and firm guerance (Jose,
Lancaster and Stevens 1996; Shin and Soenen 1988g \2002; Deloof 2003; and
Garcia-Teruel and Martinez-Solano 2007; among s)hbeave analyzed a linear
relationship between a firm’s investment in workiogpital and its profitability.
Their findings indicate that the lower the investinie working capital the higher the
profitability. However, they ignore, for instandége higher risk of loss of sales and
interruptions in the production process that isted with low levels of working
capital. There might, therefore, be a working api¢vel at which a reduction in
working capital negatively affects a firm’s profiéty.

The relation between working capital and a firm’soffability may,
consequently, be concave rather than linear, arghtmbe better captured by a
quadratic relationship. Unlike previous studiess fhaper contributes to the literature

by analyzing the relationship between investmentanking capital and profitability
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by taking into account the possible non-linearitieé the working capital
management-profitability relation in order to tdkis risk and return trade-off
between different working capital strategies. laliadn, to verify the robustness of
our results, we employ a different approach. WéovelTong (2008) in testing this
possible quadratic relation. The estimation metiyolied in this study was selected
in order to avoid unobservable heterogeneity arssipte endogeneity, because if we
do not control for these problems, estimation tssolight be seriously affected.
Specifically, panel data and the Generalized Metifddoments (GMM) are used to
estimate our models.

We use a sample of small and medium sized Spaimisis ffor several
reasons. Firstly, most previous studies have bisiftecused on large firms (Jose,
Lancaster and Stevens 1996; Shin and Soenen 1988g\#002; Deloof 2003).
Secondly, SMEs are subject to important financoadstraints (Whited 1992; Fazzari
and Petersen 1993; and Audretsch and Elston 19@/Mave difficulties in obtaining
funding in the long-term capital markets (Walkei829 Petersen and Rajan 1997;
and Scholtens 1999), which means that an effiadrking capital management is
particularly important (Peel and Wilson 1996; Pé&®llson and Howorth 2000). In
this line, Grablowsky (1984) and Kargar and Blurhaht(1994) suggest that
working capital management may be crucial for thevisal and growth of small
companies. Thirdly, the interest in studying Splarfisns stems from the fact that
they operate in a banking-oriented financial systesnere capital markets are less
developed (Schmidt and Tyrell 1997). Our resulty,niaerefore, also be of interest
for other SMEs established in countries with simfiaancial systems, as indeed

occurs in most European countries. Spanish firree few alternatives for obtaining
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external financing, which makes them more dependentrade credit. Demirguc-
Kunt and Maksimovic (2002) suggest that such figremt more trade credit to their
customers and at the same time receive more finfmooe their own suppliers.

Indeed, according to tHeuropean Payment Index Rep(2007)?, the average term

of payment for Spain is 67.40 days - one of thgyémh effective payment periods in
European countries (Marotta 2001). Moreover, invesit in inventories tends to be
quite persistent in Spain (Benito 2005). He demaites$ that, in spite of their great
bank dependence, Spanish firms have less sensibifvinventories to liquidity than

companies from the United Kingdom.

The results confirm our hypothesis that there is iwverted U-shaped
relationship between working capital and profitéilwhich indicates that both high
and low working capital levels are associated aifbwer profitability. The relation
between working capital and profitability is posgiwhen firms hold low levels of
working capital and becomes negative for higheelewf working capital. This
allows us to confirm not only the greater profitabieffect but also the greater risk
effect for firms with low levels of working capital

The remainder of this paper is organized as folloBection 2 outlines the
theoretical links between working capital policydgurofitability. Section 3 describes
the model employed to analyze the relationship eehwvorking capital and a firm’s
performance and the hypotheses to be tested. ItioBed, we describe the
methodology and data used. The results are distuiss®ection 5 and a robustness

check is presented. Section 6 concludes the paper.

2 European Payment Index is a report based on amhmmitten survey carried out Bgtrum Justia
in 25 European countries and involves several tiodigompanies.
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2. WORKING CAPITAL POLICY AND PROFITABILITY

Lewellen, McConnel, and Scott (1980) showed thatlen perfect financial
markets, trade credit decisions do not influengm fralue. However, capital markets
are not perfect and the literature has demonsttae@xistence of optimal levels of
all individual components of working capital, suab accounts receivable (Emery
1984a; Nadiri 1969), inventories (Ouyang, Teng, &gy and Chuang 2005) and
accounts payable (Nadiri 1969). Based on this idea, taking into account the
influence of working capital on both risk and ptakility, we hypothesize that the
relationship between working capital and firm praiility might be concave rather
than linear.

As noted in the Introduction, the way in which emfimanages its working
capital can have a significant impact on both ikk (risk of loss of business and
interruptions of production process) and profitépil Specifically, working capital
management practices that tend to enhance prdifiyatiend to increase this risk and,
conversely, practices that reduce the risk terdkttvease the performance expected.

Since an additional investment in inventories aoats receivable is usually
associated with greater sales, a positive relabetween working capital and
profitability might be expected. Larger inventoriesn prevent interruptions in the
production process and loss of business due taiscaf products and can also
reduce supply costs and price fluctuations (Blingled Maccini 1991). In addition,
they allow firms to provide their customers withbatter service and avoid high
production costs arising from large fluctuationsproduction (Schiff and Lieber

1974). Granting trade credit also stimulates shégause it allows buyers to verify
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product and services quality prior to payment (8mi®87; Long, Malitz and Ravid

1993; and Lee and Stowe 1993) and, hence, it redineeasymmetric information

between buyer and seller. In addition, trade crsdén important supplier selection
criterion when it is difficult to differentiate pdoicts (Shipley and Davis 1991; and
Deloof and Jegers 1996); it is used as an effegnee cut (Brennan, Maksimovic,

and Zechner 1988; Petersen and Rajan 1997); itueages customers to acquire
merchandise at times of low demand (Emery 1987)edluces transaction costs
(Ferris 1981; and Emery 1987) and strengthens teng- supplier-customer

relationships (Ng, Smith, and Smith 1999; WilneO@)) to name but some of the
advantages. Thus, a high investment in working tahpan increase a firm’s

performance.

However, this additional investment in working ¢apimay also adversely
affect operating performance if the costs of a arghvestment in working capital
exceed the benefits of holding more inventories@nadf granting more trade credit
to customers. Firstly, a firm might not assess dhality of the products bought
before paying if it reduces its received trade itreériod (Deloof 2003), which
might negatively affect profitability. Secondly, &wen (1993) suggests that high
investments in working capital might also lead camps to bankruptcy, so their
suppliers could cut off the supply of the regulaplyrchased merchandise (Cuiat
2007) or, in the case of non-payment, this coulddmvered and sold to another
customer. Thirdly, and from the point of view o’/@ntories, keeping stock available
also supposes costs such as warehouse rent, inguaad security expenses, which

tend to rise as the level of inventory increasesn(knd Chung 1990). Finally, the
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finance literature has demonstrated that an inere&snvestment in current assets
would increase total assets without a proportiamakease in profitability.

As a result of the costs and benefits of a higheestment in working capital,
there may be an inverted U-shaped relationship dmtwa firm’s profitability and
investment in working capital and, hence, firms Imigpave an optimal working
capital level that balances costs and benefits @madimizes their profitability.
Specifically, we expect firms’ profitability to ®sas working capital increases until a
certain working capital level is reached, givert tih@ increased profitability will not
offset the high risk borne. Conversely, beyond timgemum, due to the low return of
current assets, we expect increases in workingatapibe related with decreases in
profitability. That is, we expect firm profitabijitand working capital to relate
positively at low levels of working capital and agigely at higher levels.

The empirical evidence, however, is not consistétit the trade-off between
profitability and risk hypothesis commented abovesg, Lancaster and Stevens
1996; Shin and Soenen 1998; Wang 2002; Deloof 2@@8; Garcia-Teruel and
Martinez-Solano 2007; among others). These stutlie@ge analyzed a linear
relationship between working capital and profiteiland their results suggest that
firms can increase their performance by reducingirthvorking capital levels.
However, those findings ignore the risk of losssafes and interruptions in the
production process related with low levels of watkicapital, which might also be

captured with a non-linear relation.
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3. MODEL AND HYPOTHESES

This section describes the model employed forrtgstihe main hypothesis
mentioned in the previous section, that is, thatghexists a concave relationship
between a firm’s operating profitability and invesint in working capital. This
would allow us to confirm that firms have an optimerking capital level at which
their profitability is maximized.

We use the Cash Conversion Cycle (CCC) as measweriing capital
management as it has been the most used meassixalies, given the criticism of
static measures such as current ratio and quiak (@mery 1984b; Soenen 1993).
This variable is calculated as (accounts receivsahles)*365 +
(inventories/purchases)*365 - (accounts payablehasges)*365. Thus, CCC deals
with the management of accounts receivable, theagement of inventories and the
trade credit received, with a shorter CCC meaningpee aggressive working capital
policy. Previous literature indicates the impor&nof considering these three
components at the same time, because they influeach other and firms’
profitability and value. Schiff and Lieber (1974jor instance, indicate the
importance of taking into account the interrelasioip between inventory and
accounts receivable policies.

To validate our hypothesis, we regress the firmpgerating profitability
against cash conversion cycle and its square. fitlasion of these two variables
allows us to test both the profitability and riskeets commented above. Since
previous studies find support for profitability petence, a dynamic panel data

model is used as in Goddard, Tavakoli, and Wils2®05) and Feeny, Harris and
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Rogers (2005). In addition, following Deloof (200&nd Garcia-Teruel and
Martinez-Solano (2007) among others, we controffifon size, growth of sales and

leverage. Our profitability model is as follows:

PRQ, = 4+ BPROQ,, + B,CCG, + BCCC’ + B,SIZE,
+ BGROWTH, + BLEV  + A +1, + &, @

where PRQ is the profitability of firm i at time t; CCEis the Cash Conversion
Cycle of firm i at time t, and CC% its square. SIZE is the size of the firms,

GROWTH; the growth of sales, and LEMhe leverage. The parametgris a time
dummy variable,;, is the unobservable heterogeneity or the firm'shservable
individual effects, andk;, is the random disturbance. Like Deloof (2003), wse

two proxies to measure the profitability. PR® calculated by the gross operating
income ((sales — cost of sales)/total assets);eWPiRQ represents the net operating
income ((sales — cost of sales — depreciation &ramadion)/total assets). We use
these variables because they can reflect the apgiadtivities of the firm better than

the overall return on assets, and we relate thetmetgash conversion cycle, which is
another operating variable. The size (SIZE) is mess as the natural logarithm of
sales; growth of sales (GROWTH) by the ratsalés-saleg)/sales; and leverage

(LEV) as the ratio of debt to total assets. Theapueater/, is a time dummy variable

that changes in time but is equal for all firmsesxch of the time periods considered.
This parameter is designed to capture the influeh@eeonomic factors that may also

affect firms’ profitability, but which companies maot control. Finally,s, is the
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firm’s unobservable heterogeneity and capturegdnicular characteristics of each
firm.

The quadratic relation proposed in equation (1s@més a breakpoint, which
can be derived by differentiating the firm profiléalp variable with respect to the
CCC variable and making this derivative equal toGh solving for the CCC
variable, we obtain that this breakpointd€G = ( -8,/2;). To verify our main
hypothesis, this should be a maximum, since thisldvandicate that there is an
inverted U-shaped relationship between workingtehpind profitability and, hence,
firms have an optimal working capital level at whithey maximize their operating
performance. Since this will be a maximum onlyhié tsecond partial derivate of the

profitability with respect to the Cash Conversiogcle variable (23;)is negative,

Bsshould be negative.

4. METHODOLOGY AND DATA

4.1 Methodology

The estimation method was selected in order to davanobservable
heterogeneity and the problem of possible endogerférms are heterogeneous and
there are always characteristics that might infbeenheir profitability that are
difficult to measure or hard to obtain and which aot in our model. Hence, we use

panel data to eliminate the risk of obtaining bthgesults (Hsiao 1985). We
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eliminate the individual effect by taking first tifences. Moreover, we use the
instrumental variable estimation method to avowl phoblem of endogeneity, which
might be present in our analysis. We use the twp-generalized method of
moments (GMM) estimator proposed by Arellano andndd1991) because,

although the estimator of instrumental variablesme stage is always consistent, if
the disturbances show heteroskedasticity, the astm in two stages increases
efficiency. Finally, we should mention that we alsantrol for industry effects by

introducing eight industry dummies.

4.2 Data

This study utilises a data panel of non-financigdudsh SMEs. The data were
obtained from SABI (Iberian Balance Sheets Analystem) database, developed
by Bureau Van Dijk. This database contains accagrdind financial information for
Spanish firms.

The sample comprises small and medium-sized fimom fSpain for the
period 2002-2007. The selection of SMEs was carwed according to the
requirements established under European Commissi@tommendation
2003/361/EC of 6 May, 2003, i.e. they had fewentB&0 employees, turned over
less than 50 million euros and possessed less4Bamillion euros worth of total

assets. Finally, we eliminated firms whose infoiioratvas not available for at least
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five consecutive yeal$ firms with lost values, cases with errors in #eeounting
data, and extreme values presented by all variables obtained an unbalanced
panel of 1008 Spanish SMEs (5,862 firm-year obsrms).

Table 1 gives the mean values of Cash ConversiateQyy sector and year.
In addition, in the final column we present a tistec on the difference of means to
determine if the mean length of CCC held by firm2002 differs significantly from
that held in 2007. We conducted this test undemtiiehypothesis of equal means.
Since t statistic takes the value 3.09, the nufidtjesis is rejected and, hence, it
indicates that Spanish SMEs have increased thegstment in working capital
during this period.

Table 2 provides summary statistics of the varmhised in the estimations.
A more detailed description of the sample by sine gector is also given in
Appendix 1. In Table 3 we present the correlatiohghe variables used in our
model. As in Deloof (2003) and Garcia-Teruel andtiaz-Solano (2007), we find
that cash conversion cycle and leverage are nepatoorrelated with profitability.
These studies suggest that this is consistent twéhview that the cash conversion
cycle may be too long and that shortening it migidrease profitability. The
negative relation between leverage and profitabititight be due to the fact that
SMEs have higher borrowing costs because of theatgr information asymmetries
(Jordan, Lowe and Taylor 1998), greater informatlompacity (Berger and Udell,
1998) and higher likelihood of bankruptcy, accogdito the trade-off theory.

Moreover, according to Benito and Vlieghe (200@ghty leveraged firms could

13 A t-statistic on the difference of means indicatest this criterion for retaining data doesn’teatf
the mean values of the variables used in our study.
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Table 1.Cash Conversion Cycle by year and sector

Industry 2003 2004 2005 2006 2007 2002-2007 t
Agriculture and 20.57 33.46 40.23 63.45 68.56 44.84 0.5060
Minin
Manu?acturing 85.96 89.05 96.65 99.98 100.83 93.28 2.1586
Construction 37.41 35.05 40.85 47.53 65.31 .0u4 2.0418
Wholesale trade 93.25 94.11 98.69 101.38 9505. 98.01 1.4721
Retail trade 58.65 66.08 72.10 71.77 78.95 .78 1.4039
Services -35.64 -36.51 -34.44 -21.93 -43.70 -37.08 0.4009
Transport -20.51 -12.84 -9.94 -7.42 -1.29 299. 0.0777
Total 69.15 71.71 77.72 81.63 84.84 75.97 9150

Notes: This table shows the mean Cash Conversiate@y year and sector. The Cash Conversion Cgctaliculated as (accounts
receivable/sales)*365 + (inventories/purchases)*3@mgcounts payable/purchases)*365.
t is the t-statistic in order to test whether theamelength of CCC held by firms in 2002 differsréfigantly from that held in 2007,
under the null hypothesis of equal means.
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Table 2. Summary statistics

Mean Standard Perc. 10 Median Perc. 90
deviation

PRO 0.5020 0.2207 0.2493 0.4710 0.7957
PRG 0.4644 0.2119 0.2260 0.4315 0.7464
CCcC 75.97 98.71 -25.12 69.86 197.79
SIZE 9.4252 0.5754 8.6883 9.4147 10.1968
GROWTH 0.0746 0.1665 -0.0938 0.0573 0.2589
LEV 0.6325 0.1839 0.3635 0.6536 0.8586

Notes: PR@and PRQdenote the gross operating income and the net tipgiacome, respectively.
CCC is the Cash Conversion Cycle; SIZE is the sfzbe firm; GROWTH the growth of sales; and
LEV the leverage.

have more financing constraints and this may impenmhelertaking valuable
investments and, hence, harm their profitabilitigisTresult is supported by Goddard
et al. (2005). Finally, like in Goddard et al. (B)Oa negative correlation between
size and profitability is also obtained. This couldd for several reasons. First, a
greater diversification might lead to a lower praliility, as is demonstrated by
previous studies. Second, managers tend to expandsize to achieve their own
pecuniary and non-pecuniary interests, such as gegiah benefits associated with a
larger dimension (Stulz, 1990), since they recaivieigher remuneration in larger
firms (Conyon and Murphy, 2000) and other possjirigate benefits, such as the
prestige of managing larger firms (Dyck and Zinga004).

We also used a formal test to ensure that the collihearity problem is not
present in our analyses. We calculated the Varidmitation Factor (VIF) for each
independent variable included in our models. Thgdst VIF value is 1.48, so there
iIs no multicollinarity problem in our sample, besauthe value is far below 5

(Studenmund, 1997).

93



Chapter lll. How does working capital managemeife¢etfthe profitability of Spanish SMEs?

Table 3. Correlation matrix

PRO PRG CCC SIZE GROWTH LEV
PRO 1.0000
PRG 0.9916*** 1.0000
CCC -0.2166*** -0.1976*** 1.0000
SIZE -0.1984*** -0.1842*** 0.0361*** 1.0000
GROWTH 0.0016 0.0082 -0.0649*** 0.1828*** 1.0000
LEV -0.2201*** -0.2035*** -0.0896*** 0.1707*** 0.1387*** 1.0000

Notes: PR@and PRQ@denote the gross operating income and the net tipgliacome, respectively. CCC is the Cash Conwversi
Cycle; SIZE the size; GROWTH the growth of salew] &EV the leverage.
*Indicates significance at 10% level;**indicategsificance at 5%level; ***indicates significance X level.
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5. RESULTS

The results obtained from model (1) are presentedable 4. The gross
operating income (PRQis used as dependent variable in column (1), enthié net
operating income (PR is used in column (2). Our findings indicate théy is
negative and significant in both equations, whichfems that firms have an optimal
Cash Conversion Cycle that balances costs and iteeaeid maximizes operating
performancE. In addition, it indicates, unlike previous stugliehat profitability
increases with the investment in working capitaoat levels, and decreases at high
levels. Thus, our results show the importance sb #hking into account the risk of
loss of business and interruptions in the prodacpoocess in the working capital
management-profitability relation using a non-lineglationship®.

Since the cash conversion cycle is calculated asco(ats
receivable/sales)*365 + (inventories/purchases)*365 — (accounts
payable/purchases)*365, it can take both positivé aegative values. A positive
CCC indicates that it is a use of funds and, heneeds to be financed (Kieschnick,
LaPlante and Moussawi 2009). However, as in Bafias (2009), we obtain that the
mean CCC is negative for sectors such as servideransport, which indicates that
working capital is a source of funds in these indes (Fazzari and Petersen 1993).
Once we had found a concave relationship betwedd &l profitability, and given

the substantial differences in CCC across indisstitsserved in Table 1, we also re-

% The inclusion in the model of the cost of financiag independent variable does not alter these
results.

15| ike Deloof (2003), we find that Cash Conversioycleé does not affect firms’ profitability when
we estimate a linear relationship.
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estimated the quadratic model by taking sub-sammyemdustry in order to check
whether this result holds for them. Specificallye gelected from our sample those
sectors with a similar CCC. Thus, we re-estimatelquadratic relationship for the
following four sub-samples: Agriculture and Minirggctor, Construction sector,
Wholesale and Retail trade sector, and Service Taadsport sector. The results
obtained, which are presented in Table 5, indithtg the concave relationship
between cash conversion cycle and profitabilityaiso maintained for all sub-
samples, except for the Agriculture and Mining seavhere the coefficients are not
significant. However, this non significant resuligint be due to the scarce number of
firms in this sector. Similarly, although the rdsuhre not presented in this paper, it
should be noted that we also obtain this concavatisaship when we take

subsamples by size and dye

'8 |n particular, we divided our sample accordingrtean size and age. Then, we estimated the model
for both firms above and below mean values. We afgionated the model for firms above percentile
90 in order to check whether we obtain similar ltssfor larger and older firms. The results shoatth
there is also a concave relationship for thesessmbples.
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Table 4. Estimation results of Cash Conversion Cycle-padbiiity relation

(PRol)i,t = [1'0 + ﬂlpROi‘t—l + [1'2CCC it + ﬂSCCC zi,t + ﬂ4SIZEi,l + ﬂSGROWTH it + EGLEVi,I + /1I o+ Ei,t (1a)
(PROZ)i,I = 1?0 + ﬂlpROi‘t—l + [1’2CCC it + ﬂSCCC 2i,t + [1'4SIZEM + ﬂsGROWTH it + EGLEVi,I + /\t tnp o+ Ei,t (1b)
Equation (1a) Equation (1b)
PRQ1 0.4444%** 0.4610%**
(6.95) (7.18)
CCG;, -0.0327*** -0.0312***
(-2.94) (-2.97)
CCCZLt -0.0070* -0.0065*
(-1.80) (-1.74)
SIZE 0.0493 0.0565
(1.01) (1.22)
GROWTH 0.0381 0.0325
(0.80) (0.70)
LEV 0.1175 0.1202
(0.95) (1.02)
m, 1.06 0.77
Hansen Test 63.70(50) 60.17(50)
Observations 3846 3846

Notes: The dependent variable is the gross operdtinome in equation (1a) and the net
operating income in equation (1b). CCC is the Gashversion Cycle divided by 100 and CCC
its square; SIZE the size; GROWTH the growth ofsaland LEV the leverage. Time and
industry dummies are included in the estimations,not reported.

Z statistic in brackets.

*Indicates significance at 10% level;**indicates gsificance at 5%level; ***indicates
significance at 1% level.

m, is a serial correlation test of second-order usesjduals of first differences, asymptotically
distributed as N(0,1) under null hypothesis of rda correlation. Hansen test is a test of over-
identifying restrictions distributed asymptoticalipder null hypothesis of validity of instruments
as Chi-squared. Degrees of freedom in brackets.
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Table5. Sub-samples by industry: Estimation results offGasnversion Cycle-profitability relation

2
(PRO,); ¢ = By + B,PRO, _, + BpCCC; ¢ + B3CCC it + B4SIZE | + BsGROWTH,  + BgLEV, | + Ay +17; + &}

Agriculture and Construction Wholesale and Service and
Mining sectors sector Retail trade sectors Transport sectors
PRQ:1 0.3440 -0.0136 0.0547 0.1878***
(1.45) (-0.34) (0.68) (5.50)
CCG; 0.0225 -0.0546%** -0.0654** -0.0189%***
(0.41) (-6.03) (-2.56) (-3.92)
CCC; -0.0048 -0.0093** -0.0130** -0.0110%**
(-0.47) (-2.42) (-1.97) (-9.88)
SIZE 0.0790 -0.13447+* -0.0339 -0.0319
(0.82) (-5.92) (-1.28) (-1.60)
GROWTH 0.1735* 0.0771** 0.0267 0.0925***
(1.80) (6.29) (0.50) (3.82)
LEV -0.7767 -1.0048*** -0.3012* -0.5986%**
(-7.49) (-6.82) (-1.83) (-8.02)
m, -1.51 -1.27 -0.86 -1.28
Hansen Test 9.39(41) 51(41) 47.01(34) 50.19(50)
Observations 59 317 1351 365

Notes: The dependent variable is the gross opgratcome. CCC is the Cash Conversion Cycle divided
by 100 and CC&its square; SIZE the size; GROWTH the growth of shées; and LEV the leverage.
Time and industry dummies are included in the esions, but not reported.

Z statistic in brackets.

*Indicates significance at 10% level;**indicategsificance at 5%level; ***indicates significance Hbo
level.

m, is a serial correlation test of second-order usiegiduals of first differences, asymptotically
distributed as N(0,1) under null hypothesis of resiad correlation. Hansen test is a test of over-
identifying restrictions distributed asymptoticalipder null hypothesis of validity of instruments @hi-
squared. Degrees of freedom in brackets.

5.1. Robustness check

The model developed in section 3 is the most comemopirical approach in
testing the quadratic relation between two varisblehe results obtained indicate
that there is an inverted U-shaped relationshipvéetn investment in working capital

and profitability, that is, firms have an optimabsking capital level that maximizes
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their profitability and, hence, their profitabilityhould decrease when they move
away from this optimal level.

Our main goal here is to give robustness to theltesbtained from the first
model by studying the relation between deviations$oth sides of optimal working
capital level and firm profitability. If an optimuraxists, both below-optimal and
above-optimal deviations from this should reduem fprofitability. We use a two-
stage methodology motivated by Tong’s (2008) stwdych allows us to verify the
existence of a concave relation between workingtalagnd firm profitability. In the
first stage we obtain deviations from optimal CG@ile in the second stage we
regress firm profitability against those deviatioti®ur hypothesis is verified, that is
deviations negatively affect profitability, this wid allow us to give robustness to
the results obtained in the first model.

Stage 1:

Following Bafos-Caballero et al. (2009), we use atign (2) as the

benchmark regression for the determinants of Cashvésion Cycle length in

SMEs:

CCC*,, =&, +3,CFLOW, +3,LEV,, +5,GROWTH, +J,SIZE,
+0;AGE +FA  +9,ROA, +¢, )

where CCCt; represents the optimal Cash Conversion Cycle ai firat time t;
CFLOW; cash flow; LEV; the leverage; GROWTHgrowth of sales; SlZEthe

size; AGE; the age; Ff investment in fixed assets; RQAeturn on assets; ang,

random disturbance. We calculate the CCC as (ateaeceivables/sales)*365 +
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(inventories/purchases)*365 - (accounts payablehages)*365; CFLOW is the
ratio of net profit plus depreciation to total assd EV the ratio of debt to total
assets; GROWTH the raticsdles-salesg)/saleg; SIZE the natural logarithm of
assets; AGE the natural logarithm of age; FA the r@angible fixed assets/total
assets)and ROA the ratio Earnings Before Interest andefaver total assets.

Firms” current Cash Conversion Cycle, however, matyalways equal their
desired cycle for several reasons. Nadiri (196%9)gsests that firms cannot always
estimate their sales accurately and with certasatg, hence, neither their purchases;
they do not accurately anticipate changes in thgdpnity cost of trade credit or in
the rates of default and bad debts on their traeléit; the discovery and collection of
delinquent accounts take time and involve costxlwinay be distributed over time;
finally, disequilibrium in other assets of the fsmsuch as inventories, may also
reflect this discrepancy. In this line, SartorisdaHill (1983) indicate that when
firms change their credit policy they can also hawarces of uncertainty such as the
fraction of sales paid with a discount, timing @yments, volume of sales, and the
fractions of sales that are never paid by custont&esondly, the difficulties firms
have in order to access capital markets or theirdargaining power with customers
and suppliers might lead firms to invest below loo\ge their optimal working capital
levels, respectively. Finally, the conflicts ofen¢sts between the main stakeholders
(shareholders, managers and creditors) could aleorige to current working capital
level not being equal to the desired level.

Based on this idea that firms’ current CCC might atways equal their
optimum, as in Tong (2008), we obtain the residfralisy regression (2) and we use

them as a proxy for the deviations from optimal IC&snversion Cycle. Thus, once
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we have identified the deviations from the optirogtle in Stage 1, then in Stage 2
we analyze how these deviations affect a firm'dialbility.
Stage 2:

Following Tong (2008), since the residuals can ibeee positive or negative,
we define the variable Deviatignas the absolute value of the residuals obtained
from equation (2), so this measures the deviatimome optimal CCC. Moreover, to
test our hypothesis, we also define a dummy vagiahDD ;, which is equal to 1 for
positive residuals and 0 otherwise. Thus, AOBequal to 1 if actual CCC is greater
than optimal CCC, and is equal to O if otherwisee Wen allowed this dummy to
interact with the Deviation variable. To test th#eet of deviations from the

optimum, we used the following profitability equais:

PRO, =a, +a,PRQ ., +a,Deviation;, +a,SIZE, + a, GROWTH,
+asLEV + A+ t €, ©)

PRQ, =), + ,PRQ,_, + y,Deviation, + y;(Deviatiort AOD), , + y,SIZE,
+ VGROWTH, + y,LEV + A +77, + &, @

All dependent and independent variables are thes smnthose specified in equation
(1). We have eliminated only the CCC variable gadsquare, and we have inserted
the Deviation variable and the interaction termerEfiore, in equation (3), the sign of

a, indicates the effect of the deviations from optimamfirm performance, so we
expect thata,( 0, because this would indicate that the firm’s pability decreases

when a firm moves away from its optimal CCC. In &ipn (4), y, and (y, +ys)
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represent the influence of below-optimal deviatigres when AOD takes the value
0) and above-optimal deviations (i.e. when A@iBkes the value 1), respectively, on

the firm's profitability. We expect that,(0 and (y, +y;)(0, since this would

indicate that both below-optimal and above-optirdaliations reduce the firm’s
profitability and, hence, that the firm’s operatipgrformance will increase until a
certain working capital level is reached, after ebhihe performance will start to
decrease. Thus, firm managers should aim at keg@mpse to the optimal cycle as
possible and try to avoid any deviation (eitherifpas or negative).

The results, which are presented in Table 6, ansistent with those obtained
in the previous section. We find that a firm’s prability decreases when it moves
away from its optimal CCC, since the coefficienttioé Deviation variabled,) is
negative and significant in equations (3a) and.(Bbgquations (4a) and (4b), as we
commented abovey, indicates the effect of below-optimal deviations aperating
performance, whildy, +y,) represents the influence of above-optimal dewation
this performance. We obtain th@ is negative and significant in both equations.
With regard to the coefficien{y, +y;), we obtain that it is also negative and
significant in both equation (4a) and equation (4bherefore, the results show, as
we expected, that both below-optimal and abovenmgdtideviations reduce firms’
profitability and firm managers should aim to kesepclose to the optimal cycle as
possible and try to avoid any deviation (eitherifpas or negative) from it. In
addition, the difference in the negative impacts foim profitability is not
statistically significant between above-optimal drelow-optimal deviations, since

the coefficient of the interaction term y,) is not significant.
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Table 6. Estimation results of deviations from optimal C&inversion Cycle-profitability relation
(PRO,)j{ =ag +a,PRO it-1 a pDeviation ; ¢ + agSIZE + a ,GROWTH ; ( + aglEV;  + A +1n; + &; (3a)

(PRoz)i,t =ag +”1PROi,t—1 + a , Deviation it +”35|ZEi,t + a 4, GROWTH i,t+”5LEVi,t A+ £it (3b)

(PRq)i,t =)t ylPRq'l_l + yZDeviatiorp't + y3( Deviatior‘fAOD)Lt + y4$IZ§t + y5GROWTI|-IYt + y6LE\{1 A+ &t (4a)
(PRQ); ¢ = ¥ + 1PRQ,_; + yyDeviation . + y3(Deviatiort AOD), | + ySIZE ; + jsGROWTH + JgLEY , + 4 +7; +& ¢ (4b)
PRO PRO,
Equation (3a) Equation (4a) Equation (3b) Equatith
PRQ¢.1 0.2560*** 0.3055*** 0.2814** 0.3299***
(2.79) (3.71) (3.07) (4.09)
Deviation -0.0321** -0.0328* -0.0275* -0.0298*
(-2.14) (-1.73) (-1.90) (-1.66)
(Deviation*AOD) -0.0104 -0.0239
(-0.31) (-0.70)
SIZE 0.1115* 0.1045* 0.1068** 0.0188
(2.00) (1.93) (2.02) (0.29)
GROWTH 0.0188 0.0892 0.0157 0.1078*
(0.29) (1.46) (0.26) (1.84)
LEV -0.0562 -0.0689 -0.0194 -0.0326
(-0.40) (-0.51) (-0.14) (-0.26)
F 2.74 3.94
m, -0.08 0.22 -0.23 -0.07
Hansen Test 45.88(41) 58.36(50) 43.89(41) 53.68(50)
Observations 3846 3846 3846 3846

Notes: The dependent variable in equations (3a)(4agis the gross operating income. The dependaidble in
equations (3b) and (4b) is the net operating incoMeviation denotes the deviations from optimal CCC;
(Deviation*AOD) the interaction term; SIZE the siZBROWTH the growth of sales; and LEV the leverame
and industry dummies are included in the estimatibat not reported.

Z statistic in brackets.

*Indicates significance at 10% level;**indicategsificance at 5%level; ***indicates significance ¥ level.

F is the F-test for the linear restriction test unier null hypothesis Hoy, +y; =0 in equations (4a) and (4b).

m, is a serial correlation test of second-order usisiguals of first differences, asymptoticallytdisuted as N(0,1)
under null hypothesis of no serial correlation. stam test is a test of over-identifying restrictiatistributed
asymptotically under null hypothesis of validityinftruments as Chi-squared. Degrees of freedomaickbts.

6. CONCLUSIONS

This study offers new evidence on the relationdlepveen working capital
management and profitability by controlling for imservable heterogeneity and

possible endogeneity and, unlike previous studjegen the competing hypotheses
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of the effect of an increase in working capital fom’s profitability, it analyzes a
possible quadratic relation between these variables

In contrast to previous findings, which indicatattthe lower the investment
in working capital the more profitability, our résushow that there is a concave
relationship between working capital level and padility, that is, firms have an
optimal working capital level that balances cosid &enefits and maximizes their
profitability. It allows us to confirm not only thgreater profitability effect, but also
the greater risk effect for firms with low level$ working capital. In addition, a
robustness check demonstrates that firms’ profitphidecreases when they move
away from their optimal working capital.

Overall, this paper highlights the importance ofodoworking capital
management for firms due to the cost of over-inmestt and under-investment in
working capital. Our findings have potentially int@ot implications for managers
and in the literature on working capital managemeémt the one hand, they indicate
that managers should aim to keep as close to t@alpcycle as possible and try to
avoid any deviation (either positive or negativa) arder to maximize firm’s
profitability. On the other hand, we find that thelationship between working
capital and profitability is concave rather thamekr and, hence, a quadratic
relationship should be used in subsequent studies.

As a limitation of our study, it should be notedttthe mean size of the firms
of our sample is higher than the mean size of {henSh population of SMEs. This
Is due to the fact that in Spain smaller SMEs dabarate an abridged financial

statement, which presents less detailed informatsmme information required for
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this study (for example the value of accounts pbgyab not, therefore, available for

such firms.
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APPENDIX 1

Table 7.Mean and median values of firms’ characteristisizg and sector

Panel A (Small Firms)

Small firms Number PRO PRO, CcC LNSALES EMPLOYEES GROWTH LEVERAGE AGE
of firms
Agriculture and
Mining 6 0.4603 0.4110 54.0463 9.1245 19.5143 049 0.6271 15.4
(0.4634)  (0.3953)  (44.4227)  (9.2233) (18) (0.0445 (0.6926) (15)
Manufacturing 154 0.4648 0.4224 85.7845 9.1882 320K] 0.0762 0.6185 23.6509
(0.4532)  (0.4068) (76.4552) (9.135) (35.6667)  0%67) (0.6381) (21)
Construction 22 0.3456 0.3313 49.4326 9.3947 39.2385 0.1272 20.70  19.3692
(0.3163)  (0.3018)  (51.3559) (9.33) (44.1667) (63)1 (0.735) (19)
Wholesale trade 181 0.3826  0.3658  102.5029 9.4155 27.6727 0.0673 6590 22.1445
(0.3517) (0.3337)  (91.7410)  (9.3639) (28.4) (0949  (0.6841) (20)
Retail trade 54 0.4466  0.4240  63.5182 9.2671 34.1812 0.0639 20.68 21.2168
(0.4383)  (0.4143)  (53.2758) (9.325) (36.6667) 4a2) (0.7053) (19)
Services 7 0.5199 0.4661 -6.3258 9.2371 35.079 0.0509 0.5455 18.5526
(0.4436) (0.3756)  (8.0093) (9.2033) (35.8333) %04) (0.5625) (17.5)
Transport 13 0.5273 0.4607 0.0008 9.3125 34.1974 0.0639 6.663 18.1579
(0.5431) (0.4529) (12.3988)  (9.1857) (35.1667)  04@9) (0.655) (18)
Total 437 0.4250 0.3961 83.6932 9.3065 31.6045 507  0.6479 22.1485
(0.4079) (0.3751) (71.5187)  (9.2598) (33.3667) .0%02) (0.6734) (20)
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Table 7 (continued).Mean and median values of firms’ characteristicsizg and sector

Panel B (Medium firms)

Medium firms Number PRO PRO, CcC LNSALES EMPLOYEES GROWTH LEVERAGE AGE
of firms
Agriculture and
Mining 9 0.5319 0.4717 38.8775 9.4003 91.9815 Q044  0.5011 24.0556
(0.5559) (0.5014) (37.9381)  (9.4997) (86.3333)  .0362) (0.4456) (17.5)
Manufacturing 305 0.5653 0.5144 96.9889 9.5217 35.7 0.0706 0.5953 26.3565
(0.5363) (0.4888)  (91.4651)  (9.5422) (87.6667)  .0606) (0.6087) (23)
Construction 59 0.5883 0.5633 41.9934 9.3994 103.1272 0.1194 318.7 21.4422
(0.5079) (0.4856)  (32.1841)  (9.384) (87.6667) 960 (0.7765) (20)
Wholesale trade 79 0.4626  0.4362  87.8995 9.8003 84.1724 0.0666 68.66  24.9246
(0.4123) (0.3845) (86.2981)  (9.7995) (74.3333) 0%06) (0.6976) (21)
Retail trade 42 0.4895 0.4608 75.2981 9.8018 75.0947 0.0646 80.64 23.0576
(0.4411) (0.4233) (63.2644)  (9.888) (62) (0.0488) (0.6995) (20)
Services 54 0.6466 0.5941 -40.8534 9.009 122.0774 0.0835 558.5 21.5161
(0.5880) (0.5297) (-47.6891)  (8.9436) (112.6833) 0.067) (0.565) (19)
Transport 23 0.6987 0.6315 -14.5281 9.4485 96.5259 0.0897 616.6 23.3852
(0.6676)  (0.5950)  (9.7566) (9.4839) (89.6667) 18D (0.6684) (21)
Total 571 0.5603 0.5161 70.2022 9.5156 95.8101 6207  0.6207 24.8014
(0.5189) (0.4768) (68.5706)  (9.5568) (86) (0.0617 (0.6416) (21)

Notes: This table shows the mean (median) valudiso$’ characteristics by size and sector. Pangrésents values for small firms. Values for
medium firms are in Panel B.

PRQO, and PRQdenote the gross operating income and the net tipgiacome, respectively. CCC is the Cash Conversiycle; LNSALES is
the natural logarithm of sales; EMPLOYEES is thenber of employees; GROWTH the growth of sales; LRAGE the leverage; and AGE the
firm age.
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Chapter IV. Working Capital Management, CorporagfBrmance, and Financial Constraints

1. INTRODUCTION

The literature on investment decisions evolvedughomany theoretical and
empirical contributions. A number of studies showdiect relation between
investment and firm value (Chung, Wright & Charoemgy, 1998; Burton, Lonie &
Power, 1999; McConnell & Muscarella, 1985). Addiatly, since the seminal work
by Modigliani & Miller (1958) showing that investmeand financing decisions are
independent, extensive literature based on camigaket imperfections has appeared
that supports the relation between these two dewsiFazzari, Hubbard & Petersen,
1988; and Hubbard, 1998). Finally, the literatucwmenting the sensitivity of
investment to cash flow is large and growing (Pawvli& Renneboog, 2005;
Guariglia, 2008; among others).

Despite the importance of the interrelations betwethe individual
components of working capital when evaluating theifluence on corporate
performance (Kim & Chung, 1990; Sartoris & Hill, &9 Schiff & Lieber, 1974),
few studies of empirical evidence for the valuatedfects of investment in working
capital and, more specifically, the possible infloe of financing on this relation
exist.

Studies on working capital management fall into teampeting views of
working capital investment. Under one view, highesrking capital levels allow
firms to increase their sales and obtain greatadints for early payments (Deloof,
2003) and, hence, may increase firms’ value. Adgwely, higher working capital

levels require financing and, consequently, firmasef additional financing expenses,
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which increase their probability of going bankrufieschnick, LaPlante &

Moussawi, 2011). Combining these positive and negatorking capital effects

leads to the prediction of a nonlinear relationalesn investment in working capital
and firm value. The hypothesis in this paper ig¢ #mainverted U-shaped relation
may result if both effects are sufficiently strong.

Authors like Schiff & Lieber (1974), Smith (1980nd Kim & Chung (1990)
suggest that working capital decisions affect fppgrformance. In this line, Wang
(2002) finds that firms from Japan and Taiwan witigher values hold a
significantly lower investment in working capitdhan firms with lower values.
Kieschnick et al., (2011) study the relation betwerking capital management and
firm value. They take Faulkender & Wang (2006) lzsirt baseline valuation model
and analyze how shareholders of US corporationsevah additional dollar invested
in net operating working capital by using a stoo&dsess return as proxy for firm
value. Their results show that, on average, antiaddl dollar invested in net
operating working capital is worth less than aaohleld in cash. They also find that
an increase in net operating working capital, oarage, would reduce the excess
stock return and they show that this reduction wdé greater for those firms with
limited access to external finance. Since markedeirfections increase the cost of
outside capital relative to internally generatedds (Greenwald, Stiglitz, & Weiss,
1984; Jensen & Meckling, 1976; Myers & Majluf, 1984nd may result in debt
rationing (Stiglitz & Weiss, 1981), Fazzari, Hubtha&& Petersen (1988) suggest that
firms’ investment may depend on financial factasshsas the availability of internal

finance, access to capital markets or cost of timan Fazzari & Petersen (1993)
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suggest in their analysis that investment in wagkoapital is more sensitive to
financing constraints than investment in fixed tapi

However, while the above study focuses on the emite of an additional
investment in working capital on firm value, ouppa examines the functional form
of the relation between investment in working calpéand corporate performance.
Given that financing conditions might play an imjaott role in this relation, we also
study whether firms’ financing constraints affedtet above relation. To our
knowledge, our paper is the first to analyze thecfiwnal form of this relation as
well as the possible influence of financial consiiaon it.

We use non-financial companies from the United Kom. UK capital
markets are well developed (Schmidt & Tyrell, 198AH present more than 80 per
cent of daily business transactions on credit teffwwnmers & Wilson, 2000). In
fact, Cufat (2007) indicates that trade creditesents about 41% of the total debt
and about half the short term debt in UK mediunediirms.

This study contributes to the working capital masragnt literature in a
number of ways. First, we offer new evidence on dfiect of working capital
management on corporate performance, by taking actmunt the possible non-
linearities of this relation. Second, the paperestigates the relation between
investment in working capital and firm performanaecording to the financing
constraints of the firms. Third, we estimate thedels by using panel data
methodology in order to eliminate the unobservélatierogeneity. Lastly, we use the
Generalized Method of Moments (GMM) to deal withe thossible endogeneity

problems.
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Our results indicate that there is an inverted Bjpgld relation between
working capital and firm performance. That is, istreent in working capital and
corporate performance relate positively at low levef working capital and
negatively at higher levels. We also find that tesults hold when firms are
classified according to a variety of charactersstlesigned to measure the level of
financial constraints borne by firms. The findirgf®w that the optimum is sensitive
to the financing constraints of the firms and thatler each of our classification
schemes optimal working capital level is lower hoose firms that are more likely to
be financially constrained.

The structure of the paper is as follows. The nsxttion develops the
predicted concave relation between working caital corporate performance and
outlines the possible influence of financing comdis on this relationship. In section
3 we describe our empirical model and data. Weentesur results in section 4 and
analyse how the optimum changes between firms noordess likely to face

financing constraints. Section 5 concludes.

2. WORKING CAPITAL, CORPORATE PERFORMANCE AND

FINANCING

2.1 Working capital and corporate performance

The investment in receivable accounts and invesdoriepresents an

important proportion of a firm’s assets, while ®actedit is an important source of
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funds for most firms. Cufiat (2007) reports thatieraredit represents about 41% of
the total debt and about half the short term deltK medium sized firms.

There is substantial literature on credit policg amventory management, but
few attempts to integrate both credit policy andentory management decisions,
even though Schiff & Lieber (1974), Sartoris & H{L983), and Kim & Chung
(1990) do show the importance of taking into ac¢dhe interactions between the
various working capital elements (i.e. receivaldeoants, inventories and payable
accounts).

Lewellen, McConnel, & Scott (1980) demonstrate tivader perfect financial
markets, trade credit decisions do not serve teease firm value. However, capital
markets are not perfect and, consequently, sepagzrs demonstrate the influence
of trade credit and inventories on firm value (dee,nstance, Emery, 1984; Bao &
Bao, 2004). The idea that working capital managdra#acts firm value also seems
to enjoy wide acceptance, although the empiricadesce on the valuation effects of
investment in working capital is scarce.

There are various explanations for the incentive§irms to hold positive
working capital. Firstly, a higher investment intexxded trade credit and inventories
might increase corporate performance for sevedars. According to Blinder &
Maccini (1991), larger inventories can reduce syppists and price fluctuations and
prevent interruptions in the production process lasd of business due to scarcity of
products. They also allow firms better service tlogir customers and avoid high
production costs arising from high fluctuationgnoeduction (Schiff & Lieber 1974).
Granting trade credit, on the other hand, might alsrease a firm’s sales, because it

can serve as an effective price cut (Brennan, Miadgic, & Zechner 1988; Petersen
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& Rajan 1997); it encourages customers to acquieechandise at times of low
demand (Emery 1987); it strengthens long-term sepplistomer relationships (Ng,
Smith, & Smith 1999; Wilner 2000); it allows buydrsverify product and services
guality prior to payment (Smith 1987; Long, Mal&zRavid 1993; and Lee & Stowe
1993). Hence, it reduces the asymmetric informati@tween buyer and seller.
Indeed, Shipley & Davis (1991), and Deloof & Jegd!896) suggest that trade credit
Is an important supplier selection criterion whersihard to differentiate products.
Emery (1984) suggests that trade credit is a mooétable short-term investment
than marketable securities. Secondly, working eapitay also act as a stock of
precautionary liquidity, providing insurance agaifigure shortfalls in cash (Fazzari
& Petersen, 1993). Finally, from the point of vi@lvaccounts payable, Ng et al.,
(1999) and Wilner (2000) also demonstrate that ren fmay obtain important
discounts for early payments when it reduces ippker financing.

However, there are also possible adverse effecisvelstment in working
capital which may lead to a negative impact on fugiue at certain working capital
levels. Firstly, keeping stock available supposests such as warehouse rent,
insurance and security expenses, which tend to asehe level of inventory
increases (Kim & Chung, 1990). Secondly, since @agr working capital level
indicates a need for additional capital, which 8rrmust finance, it involves
financing costs and opportunity costs. On the arehcompanies that hold a higher
working capital level also face more interest exg@snas a result (Kieschnick et al.,
2011) and, therefore, more credit risk. As workaagital increases, it is more likely
that firms will experience financial distress aratd the threat of bankruptcy. This

gives firms with high investment in working capiiacentives to reduce working
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capital levels and minimize the risk of financiastdess and costly bankruptcy. On
the other hand, keeping high working capital levetsans that money is locked up in
working capital (Deloof, 2003), so large investmentworking capital might also
hamper the ability of firms to take up other vakmdiancing projects.

These positive and negative working capital effentscate that the working
capital decisions involve a trade-off. Consequenilye expect firms to have an
optimal working capital level that balances thesstg and benefits and maximizes
their value. Specifically, we expect corporate parfance to rise as working capital
increases until a certain working capital leveleached. Conversely, we expect that,
beyond this optimum, the relation between workiagital and performance will

become negative.

2.2 Investment in working capital and financial comstraints

If the results verify the hypothesis that therarsinverted U-shaped relation
between working capital and performance of a fiome would expect the optimal
level of investment in working capital to differtiheen firms more or less likely to
face financing constraints. Modigliani & Miller (58) argue that in a frictionless
world, companies can always obtain external finagevithout problems and, hence,
their investment does not depend on the availgtolitinternal capital. Once capital
market imperfections (i.e., informational asymmestrand agency costs) are present,
capital market frictions increase the cost of aldscapital relative to internally

generated funds (Jensen & Meckling, 1976; Myers &jlif, 1984; Greenwald,

123



Chapter IV. Working Capital Management, CorporagfBrmance, and Financial Constraints

Stiglitz, & Weiss, 1984).Consequently, externalitalpdoes not provide a perfect
substitute for internal funds. Stiglitz & Weiss 8119 also describe how asymmetric
information may result in debt rationing. Thesedsts suggest that one of the
consequences of market imperfections is distortiorassfirm’s investment decisions.
In this line, Fazzari, Hubbard & Petersen, (1988)gest that the firms’ investment
may depend on financial factors such as the avbiiabf internal finance, access to
capital markets or cost of financing.

Fazzari & Petersen (1993) suggest that investmantgorking capital are
more sensitive to financing constraints than inwestts in fixed capital.
Accordingly, since a positive working capital leveéeds financing, one would
expect the optimal level of working capital to bewer for more financially
constrained firms. In this line, empirical evidendemonstrates that investment in
working capital depends on a firm’s financing cdiwstis (Hill, Kelly & Highfield,
2010 among others). Specifically, they show thamd$i with greater internal
financing capacity and capital market access hdldjlaer working capital level.

To test the effect of financial constraints on thtimal level of working
capital, we estimate the optimal working capitallestment for various firm
subsamples, partitioned on the basis of the likelihthat firms have constrained
access to external financing. There are severalsumes in previous studies to
separate firms that are suffering from financiahstoaints from those that are not,
but it is still a matter of debate as to which nueass the best. Thus, we classify

firms according to the following proxies for theigence of financing constraints:
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Dividends Following Fazzari et al., (1988) we use this able to identify a
firm’s degree of financial constraints. Financiatlgnstrained firms tend not to pay
dividends (or to pay lower dividends) to reduce pinebability of raising external
funds in the future. Thus, we first split the dateo zero-dividend and positive-
dividend groups. We expect that zero-dividend firame the most likely to face
financial constraints. Accordingly, non-dividend ypay (dividend paying)
companies are financially constrained (unconstdjin®econdly, following Gilchrist
& Himmelberg (1995), Hubbard, Kashyap & Whited (339AImeida, Campello &
Weisbach (2004), and Faulkender & Wang (2006), Ws® aategorize firms
according to their dividend payout ratio (measurgdlividends/net profit). Thus, we
consider that firms with a dividend payout raticoa® the sample median are less

financially constrained than those with a payotibrbelow the sample median.

Cash Flow We have also categorized firms according to ticash flow,
similar to the approach by Moyen (2004), which ssig that, unlike the dividends,
this variable allows one to focus on the firm’s in@ing-of-the-period funds, since
dividends also take into account the investmentfarahcial decisions taken by the
firms during that period. This variable is defined the ratio of earnings before
interest and tax plus depreciation to total asgéatsas with a cash flow above the

sample median are assumed to be less likely tofif@@ecing constraints.

Size Many studies use this variable as an inverse yprok financial
constraints (Devereux & Schiantarelli, 1990; CatpenFazzari & Petersen, 1994;

Gilchrist & Himmelberg, 1995, Almeida, Campello &ag¢bach, 2004, Faulkender
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& Wang, 2006; Carpenter & Guariglia, 2008; Spali&@09) following the notion
that smaller firms face higher informational asynmyp@nd agency costs and, hence,
will be more financially constrained. In this liné/hited (1992) indicates that larger
firms have better access to capital markets, spféee lower borrowing constraints
and lower costs of external financing. Therefore,sgparate firms according to their
size, measured by the natural logarithm of saled, ae consider firms with size
above (below) the sample median to be less (makelyl to be financially

constrained.

Cost of external financindgazzari et al., (1988) consider firms as consaai
when external financing is too expensive. Thusndirare also more or less likely to
face financial constraints when considering thetemal financing cost, calculated
by the ratio financial expenses/total debt. In ipakar, companies with costs of
external financing above (below) the sample medisn more (less) likely to be

financially constrained.

Whited and Wu IndeXVe also group our companies according to therexite
finance constraints index constructed by Whited wha (2006), which is a linear
combination of six factors: cash flow, a divideraypr dummy, leverage, firm size,
industry sales growth, and firm sales growth. Aagge index means a firm has less
access to external capital markets. Thus, we cengidfirm as being more (less)
financially constrained when its WW index is abdlielow) the median value of this

index in our sample.
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Finally, we also classify firms according to two asares for bankruptcy risk
that a firm presents (interest coverage and Z-3cbeeause a firm in financial

distress is more likely to face a higher degrenaincial constraints:

Interest coverageThis variable is a common measure of a firm’skioaptcy
risk and financial constraints (see, for exampléitéd, 1992; and Guariglia, 2008).
Firms go into two groups on the basis of their rie$é coverage ratio, which comes
from the calculation of the ratio earnings beforgeiest and tax to financial
expenses. The greater this ratio, the fewer problgra firm would have in repaying
its debt and the firm's earnings before interesd &mx would cover the interest
payment. Hence, companies that have an interegrage ratio below (above) the

sample median are more (less) likely to be findlyc@nstrained.

Z-score We also consider Z-score in order to capture ghebability of
financial distress of firms, which can also inflegena firm’s access to credit and,
therefore, might limit its investment. We use tleeestimation of Altman’s (1968)
model by Begley, Mings, & Watts (1996). Thus, firmgh below-median scores
(low Z-score) are financially constrained, whileoab-median firms (high Z-score)

are financially unconstrained.
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3. MODEL AND DATA

3.1 Specification of the model and Methodology

According to the previous section, there are remsshich justify that the
relation between working capital and firm perform@anmay be non-monotonic.
Specifically, we expect a concave relation to existorder to test the proposed
functional form, we analyse a quadratic model. dwihg Shin & Soenen (1998), we
use the Net Trade Cycle (NTC) as a measure of wgrkapital management. We
regress corporate performance against Net TraddeCy§¢TC) and its square
(NTC?). Additional variables are also present in thefigrerance regression model to
control for other potential influences on the parfance of the firm. Specifically, the
variables are firm size (SIZE), leverage (LEV), ogpnities growth (GROWTH),
and return on assets (ROA). Therefore, we estithatéollowing model:

Q. =/ +BNTG, + BNTCi: + BSIZE, + BLEV,
+ BGROWTH, + BEROA+ A +1, + &, 0)

where Q;; is the corporate performance. Following Agrawalk§ioeber (1996);
Himmelberg, Hubbard & Palia (1999); Thomsen, Peste& Kvist (2006), King &
Santor (2008), Tong (2008), Beiner, Schmid & Wamseh (2011), Florackis,
Kostakis & Ozkan (2009), and Wu (2011) among othtbres calculation of corporate
performance is the ratio of the sum of the marledtie of equity and the book value

of debt to the book value of assets. This variahkigates most of the shortcomings
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inherent in accounting profit ratio, since accongtpractices affect accounting profit
ratios and capital market valuation appropriatehcorporates firm risk and

minimizes any distortions introduced by tax lawsd amccounting conventions

(Smirlock, Gilligan & Marshall, 1984). Perfect & W6 (1994) demonstrate that the
improvements over this variable obtained with teeneation of Tobin’s q based on
replacement costs are limited.

According to Shin & Soenen (1998), NTC comes frddT.C= (accounts
receivable/ sales)*365 + (inventories/sales)*36%aecounts payable/sales)*365.
Hence, it is a dynamic measure of ongoing liquiditgnagement that provides an
easy estimate for additional financing needs wattyard to working capital (Shin &
Soenen, 1998), with a shorter NTC meaning a loweestment in working capital.
We use this variable to avoid the deficienciesrafitional liquidity ratios such as
current ratio and quick ratio.

We measure firm size (SIZE) as the natural logarithf sales; leverage
(LEV) by the ratio of total debt to total assetspwth opportunities (GROWTH) is
the ratio (book value of intangibles assets / tasgets); and the measurement of
return on assets (ROA) is through the ratio eamipgfore interest and taxes over

total assets. The parametgris a time dummy variable that changes in timeibut

equal for all firms in each of the time periods sidered. This parameter aims to
capture the influence of economic factors that mayp affect corporate performance

but which companies cannot contral. is the unobservable heterogeneity or the

firm’s unobservable individual effects, so we caaontcol for the particular

129



Chapter IV. Working Capital Management, CorporagfBrmance, and Financial Constraints

characteristics of each firm. Finally,, is the random disturbance. We also control

for industry effects by introducing industry dumngyriables.
The coefficients on net trade cycle variables allosy to determine the
inflection point in the net trade cycle-corporatrfprmance relation, because this

comes from:- 5, /2p,. Since we expect NTC and corporate performanaelsde

positively at low levels of working capital and magigely at higher levels, the
hypothesis is thatB, is negative, because it would indicate that firhes/e an
optimal working capital level that balances thets@d benefits of holding working
capital and maximizes their performance.

We tested our hypothesis on the effect of workiagital management on
firm performance with the panel data methodologgcause of the benefits it
provides. First, it allows us to control for unobsble heterogeneity and, therefore,
eliminate the risk of obtaining biased resultsiagsrom this heterogeneity (Hsiao
1985). Firms are heterogeneous and there are alelagsacteristics that might
influence their value that are difficult to measoreare hard to obtain, and which are
not in our model (Himmelberg et al., 1999). Secopahel data also allows us to
avoid the problem of possible endogeneity, whiclghihbe present in our analyses
and could seriously affect the estimation resultse endogeneity problems arise
because it is possible that the observed relatipadbetween firm performance and
firm-specific characteristics reflect not only teHect of independent variables on a
firm’s performance but also the effect of corporpégformance on those variables.
Shocks affecting performance are also likely toeetffsome other firm-specific

characteristics. We therefore estimated our modsisg the two-step generalized
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method of moments (GMM) estimator based on Arell&&ond (1991), which
allows us to control for endogeneity by using iastents. Specifically, we have used
all the right-hand-side variables in the modelgygld up to four times, as
instruments in the difference equations. We use éktimator because, although the
estimator of instrumental variables in one stagealisays consistent, when the
disturbances show heteroskedasticity, conducting éktimation in two stages

increases efficiency.

3.2 Data and summary statistics

The data in this paper are from the Osiris datab@ke sample comprises
non-financial quoted firms from the United Kingddaon the period 2001-2007.

The information was refined. Specifically, we elivaied firms with lost
values, cases with errors in the accounting datiaextreme values presented by all
variables. We also required firms to have presedtad for at least five consecutive
years. This left an unbalanced panel of 258 firh806 observations). A test
confirms that there are no significant differentetween the mean NTC of our
sample (56.48) and the mean NTC of non-financiateg firms from the United
Kingdom (54.85) for the period analyzed (p-value0ig808). Neither are there
significant differences (p-value of 0.3071) betwéa® mean Market to Book ratio of
our sample (1.49) and the mean Market to Book fatiomon-financial quoted firms

from the United Kingdom (1.48).
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Table 1 reports some descriptive statistics fopeomte performance, net
trade cycle, and the control variables. Marketdolbratio is on average 1.48, while
the median is 1.30. The mean Net Trade Cycle #¥7/6ays (median is 52.29 days).
On average debt finances 56.87% of total asseisndan growth opportunities ratio
is 0.21, and mean return on assets is only 5.598é4lian is 6.87%). Table 2 displays
correlations among variables used in the subseqraiyses. In addition, we used a
formal test to ensure that the multicollinearitplplem is not present in our analyses.
Specifically, we calculated the Variance Inflatibactor (VIF) for each independent
variable in our models. The largest VIF value 872 which confirms that there is no

multicollinarity problem in our sample, becausesitar from 5 (Studenmund 1997).

Table 1. Summary statistics

Mean Standard deviation Perc. 10 Median Perc. 90
Q 1.4874 0.7343 0.8675 1.3098 2.2711
NTC 56.4772 54.4139 -1.8250 52.2906 107.6327
SIZE 12.1233 2.0233 9.5025 12.1041 14.8708
LEV 0.5687 0.1774 0.3300 0.5717 0.8048
GROWTH 0.2119 0.1950 0.0141 0.1592 0.5157
ROA 0.0559 0.1182 -0.0498 0.0687 0.1571

Notes: Q represents the corporate performance; MiECNet Trade Cycle; SIZE is the natural
logarithm of total sales; LEV the leverage; GROWiHé growth opportunities; and ROA the return
on assets.

Table 2.Correlation matrix

Q NTC SIZE LEV GROWTH  ROA
Q 1.0000

NTC 0.1478%+ 1.0000

SIZE 0.0138 -0.1818%* 1.0000

LEV -0.0229 -0.2126%+ 0.3118**  1.0000

GROWTH 0.0116 -0.0371 -0.0435* -0.1347**  1.0000

ROA 0.2562%+ 0.1032%+ 0.3065%*  -0.0007 -0.1545**  1.0000

Notes: Q represents the corporate performance; tH€Net Trade Cycle; SIZE the size; LEV the leverag
GROWTH the growth opportunities; and ROA the retunrassets.

*indicates significance at 10% level; **indicatagrgficance at 5%level; and ***indicates significaa at 1%
level.
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4. EMPIRICAL EVIDENCE

4.1 Effects of working capital management on firm prformance

The results obtained from equation (1) appear ible'&@. Consistent with
predictions, they confirm a large and statisticadignificant inverted U-shaped
relation between corporate performance and workamijtal’, since the coefficient

for the NTC variable is positive4, > 0), and that for its square is negatiye, € 0)

18 Therefore, our findings indicate that at workicapital levels below the optimal
level the effects of higher sales and discountsefarly payments dominate and,
hence, working capital has a positive impact om fperformance. Conversely, the
opportunity cost and financing cost effects donenahen the firm has a working
capital level above this optimum and, consequerthig, relation between working
capital and firm performance becomes negative. cdedficients for net trade cycle
variables allow us to determine for our samplettivaing point in the relationship
between performance of firms and net trade cygbecBically, we find a turning

point of 66.95 days.

7 We also find an inverted U-shaped relation betwéem performance and each individual
component of Net Trade Cycle (accounts receivablesales ratio, inventories to sales ratio and
accounts payable to sales ratio).

'8 We also find this concave relation between workiagital and firm performance when using the
Ordinary Least Squares (OLS) and the Two-StagetL8gsares (2SLS) estimation method. These
results hold when we use measures of accountinfitgioitity (earnings before tax over sales, net
profit over sales, and earnings before interesttarels over sales) to measure a firm’s performance.
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Table 3. Estimation results of net trade cycle-firm perfonoa
relation

NTC 0.0391**
(2.41)
NTC? -0.0292%**
(-5.90)
SIZE -0.0470
(-1.412)
LEV 0.4843***
(4.49)
GROWTH 1.0798***
(6.31)
ROA -0.0395
(-0.43)
m -0.74
Hansen Test 108.28
(202)
Observations 1606

Notes: The dependent variable is the corporatepadnce; NTC
is the Net Trade Cycle divided by 100 and NTt€ square; SIZE
the size; LEV the leverage; GROWTH the growth opyaties;

and ROA the return on assets. Time and industrymlies are
included in the estimations, but not reported.

Z statistic in brackets.

*indicates significance at 10% level;**indicategysificance at
5%level; and ***indicates significance at 1% level.

m, is a serial correlation test of second-order usegjduals of
first differences, asymptotically distributed asON( under null
hypothesis of no serial correlation. Hansen test isst of over-
identifying restrictions distributed asymptoticallynder null

hypothesis of validity of instruments as Chi-sqdar®egrees of
freedom in brackets.

4.2 Financial constraints and optimal working capigl level

Once we have verified that firms have an optimalrkivig capital level that

maximizes their performance, our aim is also tol@epthe possible effect of

financing on this optimal level. As we commentea\ay asymmetric information

between the firm and the capital market may resultredit rationing (Stiglitz &
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Weiss, 1981) and a wedge between the costs ofnaltend external financing
(Jensen & Meckling, 1976; Myers & Majluf, 1984; af#reenwald, Stiglitz, &
Weiss, 1984), because insufficient information Iosvihe market's assessment of the
firm and of its projects and raises the firm’s coéexternal financing. Thus, since a
higher working capital level needs financing, whietould mean additional
expenses, we expect firms more likely to face fam@nconstraints to have a lower
optimal working capital level than those that assllikely.

In order to test whether or not the optimal workicapital level of more
financially constrained firms differs from that lelss constrained ones, equation 1 is
extended by incorporating a dummy variable thatirdisishes between firms more
likely to face financing constraints and those thet less likely according to the
different classifications commented on above. Spatly, DFC is a dummy
variable that takes a value of 1 for firms moreafiaially constrained, and 0

otherwise. Thus, we propose the following spedifora

Q. =B, +(B,+9,DFC )NTG, +(B, +J,DFC )NTC'i« + B,SIZE, +B,LEV,,
+B;GROWTH + S,ROAF A, +17, +&, @

All dependent and independent variables are asqugly defined. By construction,
the expression- 5, /2, measures the optimal working capital investmenteef
financially constrained firms. The optimum of mdieancially constrained firms
comes from-( B, +6, )/2( B,+3, ).

Table 4 shows the regression results for more fiadly constrained and less
financially constrained firms categorized using thierent classification schemes

commented on above. Our findings provide eviderfdde role of financing in the
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working capital-firm performance relation. Althoughe concave relation between
working capital and firm performance always holtlse optimal investment in
working capital depends on the financing constgailmbrne by firms. In addition,
different classifications of financial constraintsad to a consistent result. When
financing conditions are present in the analysis, results indicate that the optimal
level of working capital is lower for those firmsone likely to be financially
constrained. This may be mainly because of thednifhancing costs of those firms
and their greater capital rationing, since the lothe investment in working capital,
the lower the need for external financing.

Therefore, the approach we propose here allows usdlerstand why the
level of financial constraints borne by a compan§luences its investment in
working capital decisions. Specifically, it woullloav us to justify the results of Hill
et al.,, (2010), that investment in working capitiEpends on internal financing
resources, external financing costs, capital maakeéss and financial distress of the
firms. Their findings suggest that internal finargicapacity and capital market
access positively influence investment in workigital. Conversely, they find that
firms with higher cost of external financing andhdncial distress hold a lower

working capital level.
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Table 4.Financial constraints and net trade cycle-firm geriance relation

Financial constraints criteria

Dividend Payout ratio Cash flow Size External Whited and Interest Z-score grouping
Paying grouping grouping grouping grouping financing cost Wu Index coverage
grouping grouping grouping
NTC 0.3260*** 0.1091*** 0.1982*** 0.1751*** 0.0324** 0.2724** 0.2025*** 0.1879***
(6.50) (3.32) (5.92) (2.77) (2.26) (5.93) (5.11) (4.69)
NTC*DFC -0.3306*** -0.0804*** -0.1812%* -0.1825*** -0.0457* -0.2650*** -0.1824*** -0.1557***
(-6.39) (-2.81) (-6.00) (-2.97) (-1.76) (-5.87) (-5.10) (-3.97)
NTC? -0.1358*** -0.0530*** -0.1047** -0.0862*** -0.0198*** -0.1832*** -0.0998*** -0.1006***
(-7.48) (-3.27) (-7.83) (-3.53) (-5.14) (-4.51) (-7.56) (-7.29)
NTC*DFC 0.1227%** 0.0367** 0.0832%** 0.0672%* -0.0241 % 0.1666*** 0.0892%** 0.0787%**
(6.77) (2.36) (6.38) (2.79) (-2.81) (4.10) (5.81) (5.73)
SIZE -0.0315 -0.0520** -0.0911*** -0.0448* -0.0497** -0.0255 -0.0603*** -0.0602***
(-1.54) (-2.32) (-4.25) (-1.79) (-2.25) (-1.06) (-2.70) (-2.59)
LEV 0.5044*+* 0.4682*+* 0.5908*** 0.3841** 0.4917*+* 0.5861** 0.6720*** 0.5212%*
(8.20) (6.28) (7.58) (5.28) (7.57) (6.97) (7.95) (7.52)
GROWTH 0.7552%* 0.4060*** 0.8067** 1.0104*** 0.7432%+* 0.7972%* 0.6460*** 0.8110***
(7.21) (3.65) (6.96) (7.16) (5.96) (5.94) (5.75) (5.88)
ROA 0.0601 0.1107 -0.0393 0.0950 0.0984 0.1320* -0.0893 0.0566
(1.05) (1.60) (-0.57) (1.31) (1.37) (1.76) (-1.20) (0.81)
Fi 0.19 5.67 1.83 0.35 0.18 0.32 2.44 6.50
F, 26.36 23.86 30.36 36.68 27.13 18.54 5.64 52.45
m, -0.57 -0.51 -0.51 -0.73 -0.64 -0.56 -0.65 -0.61
Hansen Test 142.45 (136) 143.81 (136) 133.26 (136) 139.34 (136) 143.98 (136) 144.14(128) 137.20 (136) 133.24 (136)
Observations 1606 1606 1606 1606 1606 1606 1606 6 160

Notes: The dependent variable is the corporateopaeince; NTC is the Net Trade Cycle divided by #b@ NTC its square; SIZE the size; LEV the leverage; GROWEI growth
opportunities; and ROA the return on assets. DF&dummy variable equals 1 for firms more likelpe financially constrained and 0 otherwise. Tand industry dummies are included
in the estimations, but not reported. Z statigtibiacketsF, is a F-test for the linear restriction test untther following null hypothesis: §1 (,+4)=0 F: is a F-test for the linear restriction

test under the following null hypothesiss:H3,+3)=0

*indicates significance at 10% level; **indicatagrsficance at 5%level; and ***indicates significaamat 1% level.
m, is a serial correlation test of second-order usewjduals of first differences, asymptoticallytdisuted as N(0,1) under null hypothesis of noaecorrelation. Hansen test is a test of
over-identifying restrictions distributed asympoatly under null hypothesis of validity of instrunie as Chi-squared. Degrees of freedom in brackets.
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5. CONCLUSIONS

The aim of this paper is to provide empirical evice for the relation
between working capital and corporate performanééhough few studies
empirically examine whether there is an associadbetween investment in working
capital and firm value, the idea that working calpinanagement influences firm
value enjoys widespread acceptance. We use a patelmodel and employ the
GMM method of estimation, which allows us to cohtr@r unobservable
heterogeneity and for potential endogeneity proklem

In contrast to previous findings, our main conttibn here is to study the
functional form of the above-mentioned relationisTanalysis, which the literature
has not considered previously, reveals that therani inverted U-shaped relation
between working capital and corporate performantech implies that there exists
an optimal level of investment in working capitiaat balances costs and benefits and
maximizes a firm’s performance.

This supports the idea that at lower levels of waglcapital managers would
prefer to increase the investment in working cajpitaorder to increase firms’ sales
and the discounts for early payments received fiterauppliers. However, there is a
level of working capital at which a higher investrthéegins to be negative in terms
of value creation due to the additional interespesses and, hence, the higher
probability of bankruptcy and credit risk of firmBhus, firm managers should aim to
keep as close to the optimal level as possibletigneb avoid any deviations from it

that destroy firm value.
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Following Fazzari & Petersen (1993) and Hill et €2010), who suggest that
investment in working capital is sensitive to firnespital market access, we also
analyze whether financing constraints influence dpémal level of investment in
working capital. Our findings indicate that, altlyputhe concave relation between
working capital and firm performance always holttse optimal working capital
level of firms that are more likely to be finan¢yatonstrained is lower than that of
less constrained firms. In addition, this resultaBust to various proxies of financial
constraints. It justifies the impact of internatjgnerated funds and the access to
external financing on companies’ working capitalastment decisions that previous
studies reported.

There are several implications of our study whichynbe relevant for
managers and research on investment in workingatajpiirst, our results suggest
that managers should be concerned about workingatapecause of the costs of
moving away from the optimal working capital levélanagers should avoid
negative effects on firm performance through l@dés and lost discounts for early
payments or additional financing expenses. Secomdfindings extend the research
on the relevance of a good working capital managemaed suggest that future

studies on working capital should control for fic&h constraints.
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1. INTRODUCTION

Since Smith (1980) suggested that working capi@hagement is important
because of its effects on a firm’s profitabilitydansk, and consequently its value,
the literature on investment in working capital uggment (WCR) has been
extended. In particular, Chiou, Cheng and Wu (208@)ios, Garcia and Martinez
(2010), and Hill, Kelly and Highfield (2010) anak/zhe determinants of WCR for
firms. The influence of WCR on firm performance l@so been demonstrated by a
number of publications (Jose, Lancaster and Stev&86; Shin and Soenen, 1998;
Wang, 2002; Deloof, 2003; Garcia and Martinez, 208@d Bafios, Garcia and
Martinez (2012); among others).

Investment in WCR, however, might not be the omtpaertant concern for
firms when they make their working capital decisiobecause the way in which it is
financed might also affect their performance. Imfjean extended literature in
corporate finance shows that a firm’'s value depeoulsits financing decisions.
Although a lot of literature demonstrates the iaflae of investment in WCR on
firms’ performance, there is no empirical evidenbat also analyzes the possible
influence of working capital requirement financiog their performance. Hence, this
paper examines whether the kind of financing usgedirms to finance their WCR
affects their performance, where WCR is definecc@sent assets net of accounts
payable. Since a positive WCR needs to be finantedicates a need for funds that
firms have to finance. Firms can finance a highpprtion of their WCR with long-

term sources of funds, that is, they can use ariskg WCR financing strategy,
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which allows them to reduce both the refinancing amterest risk. Alternatively,
firms that use a risky WCR financing strategy, thatnces a high proportion of
their WCR with short-term funds, might reduce thi@iancing costs, obtain credit
condition benefits, mitigate agency costs and s$idghair positive prospects to
market. We also investigate whether this relatignffetween WCR financing and
firm performance is influenced by a firm’s abiltty generate internal funds.

We use a sample of non-financial Spanish SMEsworreasons. First, Peel
and Wilson (1996) and Peel, Wilson and Howorth (B0€uggest that an efficient
working capital management is particularly impottéor small and medium-sized
firms due to the greater difficulties they haveoistaining funding on the long-term
capital markets (Petersen and Rajan, 1997) anaehdimeir greater dependence on
trade credit and bank credit as major sources bf. d&cond, Spain, as occurs in
most European countries, has a banking-orienteahdial system, where capital
markets are less developed and banks play an iemgomle (Schmidt and Tyrell
1997). Thus, in the Spanish case, there is a lmagtion of bank-dependent SMEs
(Carbd, Rodriguez and Udell, 2009). Our results raBsp be of interest for other
SMEs established in countries with similar finahsigstems.

To our knowledge, this is the first paper to analymw the WCR financing
strategy selected by firms affects their perforneanthe findings confirm the
importance of the way in which a firm finances\W&CR due to its influence on its
performance. Hence, according to our results, tnvest in WCR should not be the
only important concern for firms when they makartherking capital decisions; the

way in which this investment is financed shouldoal®e considered. In addition,
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analyses reveal that a firm’s cash flow and mapketer affects the WCR financing-
performance relationship.

The rest of this paper is organized as followsti8e@ links WCR financing
and performance. Section 3 describes the empmecalel and data. The results are
presented in Section 4. Section 5 analyzes hovaligy to generate internal funds
of a firm affects the WCR financing-performanceatelnship. Finally, section 6

concludes the paper.

2. WORKING CAPITAL REQUIREMENT FINANCING AND FIRM

PERFORMANCE

Since Modigliani and Miller (1958) proved that, @ngberfect and frictionless
capital markets, the choice between debt and eduigycing has no effects on the
firm’s value or on the cost or availability of cegdj much research effort has been
directed at understanding firms” capital structdeeisions and the corresponding
effects on firm value. More recently, since Stiglil974) suggested that the terms of
debt were also irrelevant under perfect capitalkets; researchers have also tried to
explain the debt maturity structure (see, for ins&a Stohs and Mauer, 1996; Ozkan,
2000; Antoniou, Guney and Paudyal, 2006; amongrsthe

A positive WCR needs to be financed and, henceeater WCR indicates a
need for additional capital that firms have to fine. Given the differences in costs
and risks between the various sources of finanadadle to firms, the way in which

a firm finances its WCR might affect its performanc
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Our study indicates that Spanish SMEs use a highgotion of total short-
term debt over their total debt (83.82%). This emsistent with the small business
finance literature, which shows that SMEs rely higawn short-term financing.
According to Walker (1989), since small firms rgrebtain long term debt or equity
in traditional financial markets, they rely on teadredit and bank credit as major
sources of debt. In this line, Hughes (1997) inisahat small firms have a much
greater reliance on short-term bank loans in fimepcaheir assets than large
companies. In the Spanish case, moreover, the di@lasystem is dominated by
credit institutions, where banks play an importesie (Schmidt and Tyrell, 1997)
and there is a large fraction of bank-dependent SKEarbd, Rodriguez and Udell,
2009).

Although short-term bank debt enjoys several achged, it also introduces
significant risks. Thus, the influence of a higlpercentage of WCR financed with
short-term bank debt on firm’s performance may @stpve or negative.

Greater short-term debt might positively influerecdéirm’s performance for
several reasons. First, as Jun and Jen (2003ateclicominal rate of short-term debt
is lower than that of long-term debt, due to defamd inflation premiums, which
tend to increase as debt maturity lengthens. Secamdand Jen (2003) also suggest
that short-term debt adapts more easily to a fifimancial needs. Third, Petersen
and Rajan (1994) indicate that short-term debiifates bank relations between the
firm and the lender due to frequent renewals aedgcé, firms might obtain credit
condition benefits. Fourth, short-term debt canigate agency conflicts between
shareholders and debtholders. Empirical evideno@raws that firms can use short-

term loans to solve the problem of underinvestnistause management is more
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frequently monitored due to periodic credit rene{gale, for example, Myers, 1977;
Barclay and Smith, 1995; and Ozkan, 2000). In theecof SMEs, the problem of
underinvestment could be a particularly severe lpralfMacMahon, 2003). Finally,
as Flannery (1986) and Kale and Noe (1990) notemsfi with high-quality
investment projects use short-term loans to tran#meir positive prospects to the
market.

However, more short-term bank debt could also megst affect firm
performance due to an increase in both refinanammd interest risk. Firms might
face difficulties in renewing their short-term I@aar they might have to pay higher
interest rates on new loans, which would negatiafigct their performance.

Given these positive and negative effects of stesrtx bank debt, a greater
use of short-term bank debt to finance a firm's Wi@ight positively or negatively
affect its performance. When a low percentage ofRA€financed with short-term
bank debt, riskier WCR financing may increase fgnperformance because the
positive influence of short-term bank debt is expdcto outweigh the negative
influence. In particular, firms might reduce themterest costs, obtain credit
condition benefits, mitigate agency costs and sighair positive prospects to
suppliers of funds. In contrast, when firms finatchigh percentage of their WCR
with short-term bank debt, risky WCR financing mtighegatively affect firm’s
performance due to interest and refinancing riskwsl at sufficiently high
percentages of WCR financed with short-term bariit,dde negative influence of
short-term bank debt is expected to be the domiiaatdr.

Therefore, we expect a positive relation betweenpifoportion of short-term

bank debt used to finance a firm’'s WCR and itsqrenince when a low percentage
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of WCR is financed with short-term bank debt. Hoamwe expect this relation to
be negative when firms finance a high percentagbesf WCR with short-term bank

debt.

3. MODEL AND DATA

3.1 Model and Methodology

To analyze the relationship between WCR financingd aa firm’'s
performance we use the variable WCF as a measutedVCR financing. This is
calculated by the following ratio: short-term badkbt / WCR; where WCR is
defined as current assets minus accounts payablgreater WCF means riskier
WCR financing, since it measures the percentag®/GR that is financed with
short-term bank debt.

Thus, to test both the possible positive and negagffects of WCF on
performance, we regress the firm’s performancersg&/CF variable and its square.
Additional variables are also included in the parfance regression model to control
for other potential influences on the performandethe firm. In particular, we
include the firm size, sales growth, leverage atdrn on assets. Thus, we estimate
the relation between WCR financing and firm’s perfance using the following

regression:
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ROE, = 3, + BWCF, + B,WCF’, +3,SIZE, + 3,GROWTH
*+BLEV, + BROARA +17, +&, @

whereROE; is the return on equity, which is defined as rrefip/ equity; WCF; is

the WCR financing; andWCF; its square. The inclusion of these two variables
allows us to test both the positive and negativeces commented abovBIZE; is
measured by the natural logarithm of sal@®OWTH; is calculated by the ratio
(sales; — sales:.1)/salest.; ; LEV is defined as the ratio of total (long-term+short-
term)debt to total assets; aR®DA; is measured by the ratio earnings before interest
and taxes over total assets. Paramateis a time dummy variable that changes in
time but is equal for all firms in each of the tiperiods considered. This parameter
is designed to capture the influence of economitofa that may also affect firm
performance, but which firms cannot contrgl.is the unobservable heterogeneity or
the firm’s unobservable individual effects, so wanccontrol for the particular

characteristics of each firm. Finally,, is the random disturbance. We also control

for industry effects by introducing industry dummgyriables.

Since our aim is to analyze the effect of WCR friag on firms’
performance, we only include in our analyses thobservations which have a
positive WCR and, hence, the need to be finantkd. coefficients on WCF and
WCF variables obtained from equation (1) allow us &bednine the breakpoint in
the WCR financing-firm performance relation, whiclan be calculated by the

following expression:— S, /25,. Given the positive and negative effects of short-

term bank debt mentioned in the previous secti@gewpect a concave relationship
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between WCF and return on equity. To verify our dtiesis, this inflection point
should be a maximum and, hengg,is hypothesised to be positive afig negative.
We use the panel data methodology to estimate mdelmbecause of the
benefits it provides. First, it allows us to comtim unobservable heterogeneity and,
therefore, eliminate the risk of obtaining biasedsults arising from this
heterogeneity (Hsiao 1985). Firms are heterogeneand there are always
characteristics that might influence their perfoncethat are difficult to measure or
hard to obtain, and which are not in our model (migtberg, Hubbard, and Palia,
1999). Second, panel data also allows us to avba&l groblem of possible
endogeneity. We estimated our models using thestep-generalized method of
moments (GMM) estimator based on Arellano and B@@91), which allows us to

control for endogeneity by using instruments.

3.2 Data and Summary statistics

The study uses a data panel of non-financial Sha8MEs. The data were
obtained from the SABI (Iberian Balance Sheets pgial System) database, which
was developed by Bureau Van Dijk and contains aubog and financial
information for Spanish firms.

The sample comprises small and medium-sized firmos fSpain for the
period 1997-2007. The selection of SMEs was carwed according to the
requirements established by European Commissiammeendation 2003/361/EC of

6 May, 2003, i.e. they had fewer than 250 employé@sed over less than 50
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million euros a year and possessed less than 4®@méduros worth of total assets.
The information obtained was refined. Specificalye eliminated firms with lost
values, cases with errors in the accounting datibextreme values presented by all
variables. In addition, we also required firms avé presented data for at least five
consecutive years. Finally, we obtained an unbalmpanel of 1,062 firms (7,557
observations).

Table 1 reports descriptive statistics on returreguity, WCF and the control
variables. Table 2 provides Pearson correlations veriables in equation (1).
Moreover, to ensure that the multicollinearity gdesb is not present in our analysis,
we calculated the Variance Inflation Factor (VIEy feach independent variable
included in our model (results not presented buwilable from the authors upon
request). Since the largest VIF value is far fromitScan be concluded that

multicollinearity is not a concern in the presesmtngle (Studenmund, 1997).

Table 1. Summary statistics

Mean Standard deviation 10th Median 90th
ROE 0.0821 0.1241 -0.0275 0.0777 0.2124
WCF 0.4766 0.3773 0.050 0.4323 0.8958
SIZE 9.3068 0.6012 8.6021 9.2841 10.1023
GROWTH 0.0798 0.1710 -0.0948 0.0626 0.2695
LEV 0.6243 0.1890 0.3478 0.6513 0.8509
ROA 0.0578 0.0515 0.0038 0.0524 0.1235

Notes: ROE represents the return on equity; WCQhRasratio short-term bank debt / WCR; SIZE is
the size; GROWTH the sales growth; LEV the leveragel ROA the return on assets.
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Table 2. Correlation matrix

ROE WCF SIZE GROWTH LEV ROA
ROE 1.0000
WCF -0.0308*** 1.0000
SIZE 0.0950*** 0.0305*** 1.0000
GROWTH 0.2259*** 0.0739*** 0.1239***  1.0000
LEV 0.0641*** 0.5393*** 0.1672**  0.1597**  1.0000
ROA 0.7589*** -0.1313**  0.0448***  0.1804*** -0.18®*** 1.0000

Notes: ROE represents the return on equity; WQRdgatio short-term bank debt / WCR; SIZE is
the size; GROWTH the sales growth; LEV the leverage ROA the return on assets.
***indicates significance at 1% level.

4. EMPIRICAL EVIDENCE

4.1. Univariate analyses

Table 3 provides preliminary insights into the telaship between WCR
financing and return on equity. The sample is sbaenually into quartiles based on
the WCR financing. SpecificalllWwWCF, consists of firms with the lowest level of
WCEF ratio, whileWCF; includes firms with the highest WCF ratio. Thusplea3
reports mean and median values for return on equityss WCF quatrtiles.

Consistent with our hypothesis, results suggesiramonotonic relationship
between WCR financing and return on equity. We finat the mean and medium
return on equity first increase and then declinghwhe WCF ratio. The mean ROE
increases from 0.066 WCF to 0.097 inWCF;. However, for the highest level of
WCEF, we find a reversal in pattern for return on egjusince the mean decreases to

0.070 for the last quartile. The median ROE hasndeas pattern.
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Table 3.Working capital requirement financing and Retum o

Equity
ROE ROE
mean median
WCF, 0.0669 0.0731
WCF, 0.0934 0.0833
WCF; 0.0971 0.0871
WCF, 0.0706 0.0669

Notes: This table reports mean and median valuesetarn on
equity across WCF quartiles. The sample is sontedialy into
quartiles based on their WCF ratio. SpecificallyCH/ consists
of firms with the lowest level of WCF ratio, whilgVCF,
includes firms with the highest WCF ratio.

We illustrate this non-monotonic relationship betwé/VNCR financing and
return on equity in Figure 1, which shows the mead median ROE across the
WCF quartiles. Quartiles are represented on th&daal axis. The vertical axis
represents the mean and median ROE. The results eadicate that the use of
short-term bank debt to finance a firm's WCR peosily affect its performance.
However, at sufficiently high percentages of WCRaficed with short-term bank
debt, the negative influence of short-term bank @eiweighs the positive influence

and, hence, riskier WCR financing negatively aexfirm’s performance.
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Figure 1. Working capital requirement financing and RetunnEmjuity
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Notes: This figure reports the mean and mediarrmetmn equity across WCF quartiles. The
sample is sorted annually into quartiles basedhenWCF ratio. WCHs the ratioshort-term
bank debt/ WCR.

4.2. Multivariate analyses

Whereas the conclusions in the above section asedban a univariate
analysis, we now explore the effect of the WCRritiag on firms’ performance by
estimating the model (1) proposed in SectioTBe results obtained are presented in

Column (1) of Table 4. Our findings indicate that is positive andg, is negative,

and both coefficients are significant, which comfr that there is a concave
relationship between WCF and firm’s performance.ewh low percentage of WCR
is financed with short-term bank debt, firms magre@ase their performance with

riskier WCR financing due to the advantages assegtiaith short-term bank debt.
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Specifically, firms might reduce their interest tspbtain credit condition benefits,
mitigate agency costs and signal their positivespeats to suppliers of funds.

In contrast, when firms finance a high percentaigtheir WCR with short-
term bank debt, riskier WCR financing negativelyeefs a firm’'s performance
because the negative influence of short-term baglit dutweighs the positive
influence. Although firms enjoy several advantagath short-term debt, it also
introduces interest and refinancing risk, which c¢anturn cause high financial
distress costs (Jun and Jen, 2003). Thus, at isurffig high WCF levels, the negative
influence of riskier WCR financing is the domindactor®. Our results suggest that,
for our sample, the WCF-firm performance relatiopdias a breakpoint of around
1.29.

In Column (2), following Ghosh and Moon (2010), wee an alternative
research design based on spline regressions to@iustness to the results obtained

from equation (1). Specifically, we estimate thkofl@ing model:

ROE, =4, +BWCF, ., +BWCF,, ., +B,SIZE + 5,GROWTH
+:85LEV,1 +ﬂ6ROA'-/11 +,7i +gi,t (2)

where we replace th&/CF variable and its squar&VCF) with WCRo, 1.29)and
WCR1.29, Maxy We use the breakpoint obtained from equatiortqivide WCF into
low and high range categories. In particuMCRp, 1.20) equalsWCF if WCF lies

between 0 and 1.29; and 1.29 otherwMéCR1 29 max)€qualsWCF minus 1.29 if

19 We also obtain this concave relationship betwaeZF and firm’s performance if we measure the
WCF variable by the ratio short-term bank debt/¢atds receivable + inventories - accounts
payable).
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WCEF is greater than 1.29, and 0 otherwise. All theeptrariables are the same as
those specified in equation (1).

Consistent with the findings obtained in Column, (the results obtained
from equation (2) indicate that there is a concaalationship between the variable
WCF and a firm’s performance, since the coefficientWCRy, 1.29)is positive and
significant, but that oWCR 29 , max)iS Negative and significant. They indicate that a
riskier WCR financing strategy has a positive ieflae on performance at low levels

of the WCF ratio, but that this effect becomes tiggaat high levels.
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Table 4. Estimation results of working capital requireménancing-
performance relationship

Eqg. (1) Eq. (2)
WCF,, 0.0448%*
(10.95)
WCF; -0.0173***
(-21.58)
WCF, 1.20) 0.0254%**
(9.36)
WCF1.20, Max) -0.0469%**
(-60.24)
SIZE -0.0298%*** -0.0363***
(-4.37) (-5.81)
GROWTH 0.0172%* 0.0199%**
(5.88) (7.93)
LEV 0.2721%* 0.2780%**
(12.75) (19.14)
ROA 2.0384x*x 2.0880%**
(73.93) (110.39)
m, -1.12 -1.12
Hansen Test 344.33(324) 348.40(324)
Observations 7557 7557

Notes: The dependent variable is the firm perforreaWVCF is measured by the
ratio short-term bank debt / WCR; SIZE the size;@¥RTH the sales growth;
LEV the leverage; and ROA the return on assets. W/ ChequalswCF if WCF
lies between 0 and 1.29; and 1.29 otherwi$t€R1 29 wax €qualsWCF minus
1.29 if WCF is greater than 1.29, and 0 otherwise.

Time and industry dummies are included in the esions, but not reported.

Z statistic in brackets.

*indicates significance at 10% level, **indicatemgyrdficance at 5%level, and
***indicates significance at 1% level.

m, is a serial correlation test of second-order usesjduals of first differences,
asymptotically distributed as N(0,1) under the nillpothesis of no serial
correlation. Hansen test is a test for over-idgmg restrictions distributed
asymptotically under the null hypothesis of valjdiof instruments as Chi-
squared. Degrees of freedom in brackets.

Additionally, to give greater robustness to ourulss and since the WCR
financing strategy selected by firms might differa@ss industries, we have also re-
estimated the quadratic model by taking sub-sammyemdustry in order to check
whether the concave relationship between WCF amdh'si performance is

maintained for them. In particular, we have rereated the quadratic relationship
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for the following five sub-samples: Agriculture andining; Manufacturing;
Construction; Wholesale and Retail trade; and $erand Transport. The results
obtained are presented in Table 5. They confirmm timncave relationship between
WCF and performance for all sub-samples, exceptHerAgriculture and Mining
sector, where the coefficients are not significkidwever, this non significant result

might be due to the small number of firms in this-sample.

5. WORKING CAPITAL REQUIREMENT FINANCING AND ABILIT Y TO

GENERATE INTERNAL FUNDS

Having found that there is a percentage of WCRnibeal with short-term
bank debt beyond which the relation between WCF padormance becomes
negative, this section explores whether the breakpaf this WCF-performance
relationship depends on a firm’s ability to generiaternal funds.

Firms with a greater ability to generate interna@ahce may meet their
payment obligations more easily and, consequettigy might obtain more short-
term bank loans and better credit conditions, tiatthey would have a lower
refinancing and interest risk. Thus, one could ekpleat these firms can finance a
greater portion of their WCR with short-term ban&bt (without harming their
performance).

In order to test our new hypothesis, we classifgnéi on the basis of their
ability to generate internal funds and we estimidwe breakpoint of the WCF-

performance relation for these sub-samples. Wéws@roxies for the ability to
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Table 5. Sub-samples by industry: Estimation results ofkivay capital requirement financing-performance tietship

Agriculture and Manufacturing Construction Wholesale and  Service and Transport
Mining sectors sector sector Retail trade sectors sectors
WCF; 0.1157 0.0614*** 0.0480*** 0.0428*** 0.0230***
(0.60) (20.74) (3.37) (18.56) (6.49)
WCF, -0.0230 -0.0356%*** -0.0072%** -0.0088*** -0.0094***
(-0.53) (-38.24) (-2.76) (-10.26) (-8.80)
SIZE -0.0922 -0.0306%*** 0.0443** -0.0320%*** 0.0019
(-0.38) (-8.85) (3.59) (-14.78) (0.17)
GROWTH 0.0892 0.0052** -0.0045 0.0483*** 0.0376***
(1.03) (2.25) (-1.03) (34.78) (5.46)
LEV -0.2190 0.2497*** 0.1715** 0.1529*** 0.2352***
(-0.42) (26.08) (3.76) (28.32) (9.11)
ROA 1.7897 1.9397*** 2.3312%* 2.3811%*=* 2.1427%*
(1.57) (129.09) (19.37) (207.52) (82.89)
m, 1.20 -1.76 -0.13 -0.86 0.22
Hansen Test 3.79(127) 344.11(324) 50.45(321) 321.13(324) 7322
Observations 144 3735 503 2569 606

Notes: The dependent variable is the firm perforreaWWCF is measured by the ratio short-term bark d&/CR; SIZE the

size; GROWTH the sales growth; LEV the leveragel BR®DA the return on assets. Time and industry digmmre included in
the estimations, but not reported.

Z statistic in brackets.

*indicates significance at 10% level, **indicatégrificance at 5%level, and ***indicates significaat 1% level.

M, is a serial correlation test of second-order usasiduals of first differences, asymptoticallytdisuted as N(0,1) under the
null hypothesis of no serial correlation. Hansest ig a test for over-identifying restrictions distited asymptotically under the
null hypothesis of validity of instruments as Chisared. Degrees of freedom in brackets.
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generate internal funds. First, we use the cash ¥ariable, measured by the ratio
net profit plus depreciation to total assets, watthigher ratio meaning a greater
ability to generate internal funds. Second, follegvi Demirguc-Kunt and
Maksimovic (1998), we have also categorized firmsoading to their market power.
They indicate that firms that have sufficient mangewer or that face high demand
could generate sufficient cash flow. Following H# al., (2010), we measure the
market power (MP) as the lagged ratio of a firnrsm@al sales to the total annual
sum of sales in a given industry. This is a proay & firm’s ability to negotiate
bilaterally as both customer and supplier, withighér ratio indicating a greater
bargaining power and, hence, a greater abilityetoegate internal funds.

In order to test whether or not the breakpoint lo¢ WCR financing-
performance relation varies according to the abitt generate internal funds,
equation (1) is extended by incorporating a dumnayiable that distinguishes
between firms with more and less ability to gereraternal financing. Specifically,
DUM is a dummy variable that takes a value of 1fions with a greater ability to

generate internal funds than the sample medianQ atkderwise.

Thus, we estimate the following model:

ROE, =B, +(8,+J,DUM )WCF, +(8, +J,DUM,,)WCF:, +3,SIZE,
+ BGROWTH+SLEY, +BROA A +17, +¢, ®
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All dependent and independent variables are asqugly defined. By construction,
the expression- £, /23, measures the breakpoint of the WCF-performancioel
for firms with a lower ability to generate internfnds. The breakpoint of this
relation for firms with a greater ability is captdr by the
expressior( g, +6, )12 B, +3, ).

The results, which are presented in Table 6, condigain our hypothesis that
the relationship between WCF and performance isaamn In addition, we also find
that, for the firms with a greater ability to geater internal funds, the percentage of
WCR financed with short-term bank debt beyond whiskier WCR financing starts
to affect a firm’s performance negatively is grealédnat is, our findings indicate that
these firms can finance a greater percentage of\W€R with short-term bank debt
without harming their performance, which may be tluéheir lower refinancing and
interest risk, given that they are expected toinlghort-term bank debt more easily

and better credit conditions.
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Table 6. Working capital requirement financing and abitibygenerate internal

funds
Cash Flow Market Power
WCF 0.0100%*** 0.0331***
(3.33) (9.23)
WCF*DUM 0.0268*** -0.0054
(12.97) (-1.58)
WCF? -0.0123%** -0.0161***
(-20.89) (-14.50)
WCF*DUM 0.0025%** 0.0022**
(4.18) (2.01)
SIZE -0.0267*** -0.0028
(-6.01) (-0.71)
GROWTH 0.0186*** 0.0192**=*
(8.41) (8.22)
LEV 0.2823**=* 0.2802***
(24.94) (26.11)
ROA 2.0488*** 2.0821***
(124.08) (145.49)
F. 124.81 99.12
F, 205.35 627.74
mp -0.87 -1.23
Hansen Test 482.98(432) 492.31(432)
Observations 7557 7557

Notes: The dependent variable is the firm perforrearWWCF is measured by the
ratio short-term bank debt / WCR; SIZE the size;G¥RTH the sales growth; LEV
the leverage; and ROA the return on assets. DU dsmmy variable equals 1 for
firms with a greater ability to generate internahds. Time and industry dummies
are included in the estimations, but not report&dstatistic in bracketsF; is a F-
test for the linear restriction test under thedwiing null hypothesis: b (5+4)=0

F, is a F-test for the linear restriction test untte following null hypothesis: §1
(B+3)=0

*indicates significance at 10% level, **indicateggrdficance at 5%level, and
***indicates significance at 1% level.

m, is a serial correlation test of second-order usiegjduals of first differences,
asymptotically distributed as N(0,1) under null bfpesis of no serial correlation.
Hansen test is a test for over-identifying reswits distributed asymptotically under
the null hypothesis of validity of instruments alsiSquared. Degrees of freedom in
brackets.
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6. CONCLUSIONS

This paper analyzes the relationship between WQ@RntGing and firms’
performance for a sample of small and medium-sizets. Although there is a large
amount of literature that studies the effect of theestment in WCR on firm’s
performance, the possible influence of the WCRramag on the performance is a
topic that has not yet been explored. Hence, thpepexamines whether the way in
which a firm finances its WCR also influences itsrfprmance. To control for
unobservable heterogeneity and for possible endwiyeproblems, we use a panel
data model and employ the two-step generalized odetdf moments (GMM)
estimator.

Our findings indicate that investment in WCR shouldt be the only
important concern for firms when they make their R/@ecisions, but that WCR
financing should also be considered. In particutar, results show that a suitable
WCR financing strategy can help firms to increabkeirt performance. For low
percentages of WCR financed with short-term banit,deskier WCR financing
might increase a firm’s performance due to the athges associated with short-term
bank debt. Specifically, firms might reduce theiterest costs, obtain credit
condition benefits, mitigate agency costs and sighair positive prospects to
suppliers of funds. However, for high percentage®/€R financed with short-term
bank debt, riskier WCR financing might negativelffeat firm’s performance

because of greater interest and refinancing risk.eldver, additional analyses reveal
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that this WCR financing-performance relationshipeleds on a firm’s ability to
generate internal funds.

Sincefinancing options and methods are quite differegtteen small and large
firms, due to their differences in ownership stauet flexibility and taxesHeyman,
Deloof, and Ooghe, 2003), further research focaseduoted companies or different

financial systems could be interesting.
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Chapter VI. Net working capital and shareholderaluation

1. INTRODUCTION

The importance of short-term investment and finag@ecisions is generally
accepted and empirical research on this topic basived considerable attention.
Sartoris and Hill (1983) suggested that part of reeson for past neglect of short-
term financial management decisions could be attib to the academic focus on
market efficiency. The current assets represenimgortant share of items on a
firm’s balance sheet. In particular, the mean (rmedvalue of current assets to total
assets is 39.15% (36.58%) for our sample of Spagistted firms. Given the
importance of operating assets and liabilitiesfilons, there is a growing literature
analyzing trade credit granted and received by djrinventory investment, cash
holdings and working capital requirement.

Although several studies demonstrate the influeotea firm's working
capital requirement (WCR) on its performance (Jbsecaster and Stevens, 1996;
Shin and Soenen, 1998; Wang, 2002; Deloof, 2008¢i&and Martinez, 2007; and
Bafos, Garcia and Martinez (2012); among otheospur knowledge, there is no
empirical evidence that analyzes the possible emibe of net working capital
(NWC) on a firm’s value. In contrast to WCR (definas the sum of accounts
receivable and inventories net of accounts payatiie)net working capital (NWC)
can be defined as long-term funds minus fixed asedt is, it represents the current
assets that are financed with long-term sourceBnahce. Thus, while the WCR
represents a short-term decision of firms, thenwking capital is a consequence of

longer-term decision-making by firms.
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Given that the extended literature on corporatarfae shows that financing
decisions affect a firm’s value, we analyze heresthlr the way in which a firm
finances its current assets influences on its valugreater net working capital
indicates that a higher proportion of current asse¢ financed with long-term funds,
which allows firms to reduce both the refinancingl anterest risk associated with
short-term debt. Alternatively, less net workingital allows firms to reduce their
financing costs, obtain credit condition benefitsfigate agency costs and signal
their positive prospects to their supplier of futidough frequent renewals of short-
term debt. If these benefits associated with stesrtr debt outweigh its greater risk,
shareholders may negatively value the net workaygtal of a firm.

In order to test the possible effect of net workoapital on a firm’'s value,
following Fama and French (1998) we employ crosdige regressions of firm
value on earnings, investment and financing vaembiThe findings confirm the
importance of how a firm finances its current asskete to the influence of this on its
value. Specifically, we find that net working capitis negatively valued by
shareholders. These results could be due to thetHat the advantages of using
short-term debt outweigh the disadvantages of tleatgr refinancing and interest
risk associated to short-term funds.

Based on this idea, we also investigate whetheshlaeeholders’ valuation of
net working capital depends on firm financial cleéeastics. Given the advantages
associated to short-term funds, shareholders shalle the net working capital in
those firms with lower refinancing and intereskrimore negatively. In particular,
we analyze whether this negative effect of net waykcapital on a firm’s value

depends on its leverage, payout ratio, cash flodv@obability of financial distress.
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Our results indicate that shareholders value themogking capital in firms with a
better financial situation more negatively.

The structure of the paper is as follows. The sextion presents the possible
relation between the net working capital and firabue in more detail, as well as the
effect of firm financial characteristics on the meadrking capital valuation. Section 3
describes the data used. In Section 4, we distweserpirical methodology we use
to test the relation between net working capital firm value, and report the results.
In Section 5, we examine whether the value of natkimg capital varies with firm

financial characteristics. We conclude in Section 6

2. SHAREHOLDERS’ VALUATION OF NET WORKING CAPITAL A ND

FIRM FINANCIAL CHARACTERISTICS

Correia, Flynn, Uliana and Wormald (2000) indic#éit@t working capital
policies are based on two fundamental decisioresagipropriate level of investment
in current assets, and how it should be financde iflea that net working capital
affects a firm’s value is generally accepted. Infjer 1972, Weston and Brigham
suggested that current assets should be increagbd point where marginal returns
on increases in those assets would just equaldbis of funds required to finance
such increases. Moreover, given the lower costuofeat liabilities, they indicate
that firms should use short-term funds in placéoof)-term debt to finance current
assets while their use allows firms to reduce thgarage cost of capital. While a

lower net working capital (i.e. a greater amountuofrent assets are financed with
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short-term funds) increases the return of a firmhas also a greater risk. In
particular, short-term debt is related to refinagcand interest risk (Diamond, 1991;
and Jun and Jen, 2003).

As Merville and Tavis (1973) suggested, firms sHhaiake into account the
interrelationships between short-term investmerd &orrowing decisions. They
propose a model whose goal is to maximize the eégdealue of the investment in
current assets and to minimize the costs of fimancThis indicates that the way in
which a firm finances its current assets might @fies value. Although long-term
funds enjoy several advantages, they also introdigraficant costs for firms that
might negatively affect their value.

A firm with a greater net working capital (a highmoportion of its current
assets financed with long-term funds) may haveaeetaefinancing and interest risk
(Diamond, 1991; and Jun and Jen, 2003), becawsmitls difficulties in renewing
its short-term loans or paying higher interest gab@ new loans. A greater net
working capital might, therefore, be positively wadl by shareholders.

However, while the benefits of using long-term farabuld lead to increased
market valuations, firms should also consider tieaatages associated to the short-
term sources of finance. Nominal rate of short-telebt is lower than that of long-
term debt due to default and inflation premiums,olvhtend to increase as debt
maturity lengthens (Jun and Jen, 2003). Also, steonh debt adapts more easily to a
firm’s financial needs (Jun and Jen, 2003). Petessel Rajan (1994) state that, due
to frequent renewals of short-term debt, short-telebt facilitates bank relations
between the firm and the lender and, as a consequémtms might obtain credit

condition benefits. On the other hand, as shomtdebt comes up for frequent
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renewal, Stulz (2000) states that it can be areméty powerful tool in monitoring
management. Rajan and Winton (1995) show, moredthat,short-term debt gives
lenders the flexibility to effectively monitor magexrs with minimum effort. Finally,
Flannery (1986), and Kale and Noe (1990) note firats with high-quality
investment projects use short-term loans to tran#meir positive prospects to the
market.

Taking into account these positive and negativeotdf of long-term funds,
the shareholders’ valuation of net working capsfabuld depend on firms’ financial
characteristics. Given the advantages associateshdd-term funds, shareholders
should value the net working capital in those firwith a better financial situation
less, as these are expected to present lower mefirgaand interest risk. The benefits
that these firms may obtain using more short-teetot dire expected to outweigh the

refinancing and interest risk associated with kimsl of funds.

3. DATA

This study uses a sample of non-financial quoteddifrom Spain for the
period 1998-2007. The data were obtained from tABISlberian Balance Sheets
Analysis System) database, which was developedurgd® Van Dijk and contains
accounting and financial information for Spanistm. The market value of equity
and dividend data were extracted from the SpanigbkSExchange.

The information was refined. Specifically, we elivaied firms with lost

values, cases with errors in the accounting datiaextreme values presented by all
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variables. This left a sample of 58 firms. This péars representative of the Spanish
stock market, since theest p-value is 0.2080) confirms that there are no sigaift
differences between the mean market value of aupkaand the mean market value
of non-financial firms in the Spanish stock marfat the period analyzed. In fact,
thet test p-value is -1.0005) also indicates that there areigoificant differences
between the mean value of our dependent variabie th@ mean value of this
variable for non-financial firms in the Spanishcitanarket for the period analyzed.
Neither are there significant differences betwean sample and the non-financial
firms in the Spanish stock market for the variaid¢ working capital to total assets

(p-value oft-test of -0.6356).

4. SHAREHOLDERS’ VALUATION OF NET WORKING CAPITAL

4.1. Value regression specification

In this section, we introduce the approach we ostedt whether the way in
which a firm finances its current assets affecdsveilue. In particular, we use the
valuation model proposed by Fama and French (198Bich uses cross-section
regressions of firm value on earnings, investmeamd &nancing variables. We
include the net working capital as independentaide in this model in order to
estimate the relation between net working capital &rm value. Additionally, we
use one-year differences instead of two-year diffees in order to reduce the

number of observations lost. Thus, our basic regpasspecification is as follows:
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Vi,t = /Bo + lglEi,t + lgszv,t + IB3dE,t+l + :B4dA,t + IBSdA,Hl + /BGRDm + /B7dRD|,t
+ :BstD,m + :Bgl T lglodli,t + /glldli,tﬂ + lglzDi,t + lglsdDi,t + /BudDi 1
+ IBISd\/i,Hl + 1316 NWQ,I + /BudNWC,t + lglstWQ,m + /]t tE, (1)

where X is the level of variable X in year t divided Whetlevel of assets in year t;
dX; is the change in the level of X from year t — ly&ar t (X — Xi-1) divided by
assets in year t; d¥ is the change in the level of X from year t to yeek (X1 —
Xy) divided by assets in year t; V is the market gadfithe firm calculated as the sum
of the market value of equity, the book value drsterm debt, and the book value
of long-term debt; E is earnings before interest taxes; A is total assets; RD is
research and development expense; | is interesensep D is total common
dividends paid; and NWC is net working capital deti as long-term sources of
finance minus fixed assets. The parameteis a time dummy variable that changes
in time but is equal for all firms in each of theé periods considered. We include
this dummy to capture macroeconomic and time treffigicts. When research and
development expense is missing, we set it to zero.

Although these valuation regressions do not speaifffunctional form
resulting directly from a theoretical model, these avell suited for our purpose
because they explain cross-section variation m fialues well.

Additionally, like Pinkowitz, Stulz and Williamsoii2006), we use two
alternative specifications of the model (1). Spealfy, we first re-estimated the

model without including the level of net workingpital (NWG):
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Vi,t =ﬁ0 +131Ei,t +IBZdEH +IBSdEV,t+1 +IB4dAI +IBSdA,I+l +IBGRDIt +IB7dRDIt
+IBBdR|:)I,t+1 +139Ii,t +IBlOd|i,t +1311d|i,t+l +IBlZDi,I +IBlSdDi,t +lBl4dDi,t+l
+IBl5dV +1316dNW(;I +IBI7dNWC,I+1 +At +£i,t (2)

Second, we re-estimated the model without includiheglag and lead of net
working capital changes (dNWCand dNWG:.;, respectively), that is, we only

include the level of net working capital as indegemt variable:

Vie=B + BE, +BdE, + BdE ., + B,dA + BdA, + 5RO, +5,dRD,
+ /BstD.,Hl + /Bgl i T /Blodli,t + ﬁndli,ul + /BlzDi,t + /813dDi,1 + ﬁmdDi 4l
+ /Blsdv + ﬁlG NWC,I + /]t T &, (3)

i+l

We estimate all the equations using the fixed &ffenethod to capture
unobservable firm effects, since Breusch-Paganudte and Pagan, 1980) test

rejects the null hypothesis that there is no unoieseheterogeneity.

4.2. Robustness check

To give additional robustness to our results, alldwing Pinkowitz, et al.,
(2006), we split the change in total assets irg@@#sh and noncash components, and

estimate the three specifications commented abotres new valuation model:
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V., =B, +BE, +B,dE, +B.dE ,, +B,dNA +B.dNA, ., + BRD, + 5,dRD,
+B,dRD,,, + Bl + B dl,, +4.dl ., +5.,D, +p3,dD, +4,dD,
+ LAV, + BdL, + B dL ., + B,NWC,
+ B,ONWG, + B, dNWC,,, + A, + €, (@]

Vi,t = :Bo + :B1Ei,t + /B2dE,t + l[ngE!,Hl + l[gzthAi,t + BstAi,ul + IBGRDu,t + :B7dRD|,t
+ IBSdRE)I,Hl + :Bgl T /Bmdli,t + lglldli,m + 1312 Di,t + /BlsdDi,t + /BMdDi 1
+ l[ngd\/i,Hl + IBIBdLV,I + IBl7dL1,t+l + lglstWC,t + IBleNWC,Hl + /]t tE, (5)

Vi,t = /BO + lglEi,t + lgszv,t + IB3dE,t+l + :B4dNAi,t + lgstAi‘,ul + IBGRDI,I + /B7dRD|,t
+ :BstD,tﬂ + :Bgl it + IBIOdIi,t + l[glldli,tﬂ + lglzDi,t + 1313dDi,t + /BudDi 141
+ BV ., + BdL, + B dL , + B,NWG, + A +¢, ©)

where NA is net assets defined as total assetssmiguid assets; and L is liquid

assets holdings. The rest of the variables areeasqusly defined.

4.3. Results

This section contains results of regressions prgas the previous section
to test the possible effect of net working capitala firm’s value. Table 1 presents
the results obtained. In the first three columns,sivow the results obtained from the
three different specifications of the first modebposed (equations (1) to (3)). The
results obtained from the three specifications hef second model proposed (i.e.
when the change in total assets is split into @shcand noncash components) are

presented in the last three columns (equation®(@)). We find that the coefficient
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on the net working capital variable (NWis negative and significant in all

regressions proposed, which indicates that shatel®lseem to value the net
working capital negatively. Moreover, we find tloatr results are not sensitive to the
specification we use. When we eliminate the leiehet working capital as an

independent variable of our model and only incldde changes in net working

capital (equation (2) and (5)), we also observertegative effect of net working

capital on a firm’s value.

For our data set, therefore, it seems to hold thetshareholders value the
advantages of using short-term debt more thanotherlrefinancing and interest risk
associated to long-term sources of finance. A greptoportion of current assets
financed with short-term debt might allow firmsrexluce their interest costs, obtain
credit condition benefits, mitigate agency costd aignal their positive prospect to
market. The reason shareholders negatively valeen¢t working capital might be
explained by the sample used in this study. Wequeded firms and they have less
difficulties than small and medium-sized firms ibtaining funding on capital
markets (Petersen and Rajan, 1997) and, hence hthay a lower refinancing and

interest risk.
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Table 1. Shareholders’ valuation of net working capital

Eq. (1) Eq. (2) Eqg. (3) Eq. (4) Eq. (5) Eq. (6)
Intercept 3.18% 2.79% 3.08" 2.40% 2.03% 2.59%
(6.59) (5.98) (6.56) (4.64) (4.06) (5.05)
E 11510 12018 -13.84%% 11,040 -11.53% -13.90%*
(-3.16) (-3.29) (-3.85) (-3.02) (-3.13) (-3.87)
dE, 0.52 0.87 1.38 -0.04 0.31 0.94
(0.15) (0.24) (0.39) (-0.01) (0.09) (0.26)
dE.s -7 5% -8.44%% -9.69%+ -7.26% -8.08%+ -9.44%%
(-2.61) (-2.91) (-3.42) (-2.52) (-2.80) (-3.32)
dA, 0.16 0.09 0.18
(0.25) (0.15) (0.28)
dA w1 1.69%+ 1.72%% 1.86%+
(4.76) (4.80) (5.22)
dNA, -0.24 -0.31 -0.19
(-0.36) (-0.46) (-0.28)
dNA 11 1.62%% 1.65%+ 1.90%+
(4.26) (4.29) (5.06)
RD, 6.40 8.23* 6.01 7.22 8.94* 6.01
(1.49) (1.92) (1.41) (1.68) (2.08) (1.40)
dRD, -3.82 -3.98 -4.82 -3.66 -3.82 -4.41
(-0.87) (-0.90) (-1.09) (-0.83) (-0.86) (-1.00)
dRD.., -2.03 -0.95 -1.23 -1.61 -0.63 -1.22
(-0.67) (-0.31) (-0.40) (-0.53) (-0.21) (-0.40)
Iy 19.62 20.94 17.49 19.76 20.96 17.98
(1.34) (1.42) (1.18) (1.35) (1.42) (1.21)
dl, 3.85 4.80 461 5.52 6.40 5.64
(0.39) (0.49) (0.47) (0.56) (0.65) (0.57)
dl s 14.58* 16.33* 12.10 15.45* 17.09%* 12.36
(1.74) (1.93) (1.43) (1.85) (2.03) (1.47)
D 21.35%* 2147 22.21% 21.62%% 21.79% 22,33
(12.76) (12.69) (13.37) (12.75) (12.74) (13.06)
dD, 5.96%** 6.10%* 6.58%** 5,97 6.10%+ 6.69%+
(8.81) (8.94) (10.07) (8.74) (8.87) (10.17)
dD g 15.41%* 15.60%*  16.38%* 15.85*%* 16.10%* 16.64%*
(9.16) (9.17) (9.79) (9.32) (9.39) (9.73)
dViu -0.42%% -0.42%+ -0.39%+ -0.43%+ -0.44%+ -0.39%+
(-12.28) (-12.10) (-11.96) (-12.42) (-12.35) (-11.94)
dL, 2.11 2.13 1.53
(1.55) (1.54) (1.23)
dL 1.87% 2.01% 1.47*
(2.30) (2.45) (1.81)
NWC, -3.22%% -1.94* -2.97% -2.01*
(-2.75) (-1.87) (-2.52) (-1.90)
dNWGC, 1.31 -0.06 0.50 -0.78
(1.19) (-0.07) (0.41) (-0.71)
dNWC,,, -1.80%% -1.45% -2.09%+ -1.82%wx
(-2.93) (-2.39) (-3.25) (-2.84)
R 0.63 0.62 0.62 0.63 0.63 0.62

We estimate regressions using the fixed effecthoaktX is the level of variable X in year t divided thetlevel

of assets in year t; dXs the change in the level of X from year t — Jyéar t (X — X.-1) divided by assets in year
t; dX.1is the change in the level of X from year t to yedr (X..— X;) divided by assets in year t; V is the market
value of the firm, calculated as the sum of thekaavalue of equity, the book value of short-terebt] and the
book value of long-term debt; E is earnings befoterest and taxes; A is total assets; NA is nsetss which is
defined as total assets minus liquid assets; RBssarch and development expense; | is interesnegp® is
total common dividends paid; L is liquid assetsdimegs; and NWC is net working capital. Time dummées
included in the estimations, but not reported. Ztistic in brackets. *indicates significance at 108tel;
**indicates significance at 5%level; and ***indie significance at 1% level.
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5. NET WORKING CAPITAL VALUATION AND FIRM FINANCIAL

CHARACTERISTICS

Once we have found that shareholders negativelyevéthe net working
capital of a firm, we try in this section to exmowhether this negative effect of the
net working capital on a firm’s value depends @nfimancial characteristics. As we
commented above, this negative effect of net warkiapital might be due to the low
refinancing and interest risk of firms used in sample. For shareholders, hence, the
benefits that these firms may obtain using moretdieom debt might outweigh the
refinancing and interest risk associated with Kmsl of funding. If this is the reason
for the results obtained in the previous sectior, would expect shareholders to
value the net working capital more negatively inrm with a better financial
situation, which present a lower refinancing artenest risk.

In order to test this new hypothesis, we allow tiet working capital
coefficients to vary depending on firm financialacacteristics. We create dummy
variables that take a value of 1 for firms with s@rfinancial situation, and O
otherwise. We use four different variables to afgssur sample according to their

financial situation:

Leverage Firms with a lower leverage than their industrg thought to have
better access to capital markets and a better diakasituation. For each year, we
compare a firm’s leverage, measured as the surong-term debt and short-term

debt over total assets, with the median leveragts afidustry. Thus, we assign those
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firms with a greater (lower) leverage than the raadeverage of its industry as firms

with a worse (better) financial situation.

Payout ratio The payout ratio is measured as total dividenas aet profit.
For each year, we sort firms according to theiruahipayout ratios and classify those
firms whose payout ratios are lower (greater) ttitenmedian payout ratio as firms

as having a worse (better) financial situation.

Cash flow This variable is defined as the ratio of net prplus depreciation
to sales. Moyen (2004) suggests that, unlike diade this variable allows one to
focus on the firm’s beginning-of-the-period fundsnce dividends also take into
account the investment and financial decisionsrtdiethe firms during that period.
Firms with a cash flow below (above) the sample iaredire assumed to have a

worse (better) financial situation.

Z-score We also consider Z-score in order to capture ghebability of
financial distress of firms. We use the re-estioratof Altman’s (1968) model by
Begley, Mings, & Watts (1996). A higher ZSCORE imegl a lower probability of
insolvency. Thus, firms with below-median scor@sZ-score) are assumed to have
a worse financial situation, while above-mediamér(high Z-score) are classified as
firms with better financial situation (firms legadncially constrained).

ZSCORE= 0,104*% + 1,010*X% + 0,106*X3 + 0,003*X; + 0,169*%5

191



Chapter VI. Net working capital and shareholderaluation

where X = Net working capital / Total assets; XRetained earnings / Total assets;
X3 = Net operating profits /Total assets; XMarket value of capital / Book value of

debt; and X = Sales / Total assets.

In order to test whether the negative effect of wetking capital on firm
value depends on these firm characteristics, enpumifl) to (6) defined previously
are extended by incorporating the DUM variable, chis a dummy variable that
takes a value of 1 for firms with worse financi@uation, and O otherwise. In
particular, all the variables of net working capitdWC;;, dNWG; and dNWGi.1)
are multiplied by the DUM variable. For examplethe case of the first regression,

it would be as follows:

V.. =B, + BE, + BdE, + BdE ,, + BdA, + BdA,, + BRD, +B,dRD,
+B,dRD,, + G, + B dl,, +6.dl, ., +B.,D, +4,dD, +43,dD
+ B4V, + (B, +0,DUM, )NWC, + (5, + 0,DUM, )dNWGC,
+ (B, +0,DUM, )JANWC,,, + A +¢€, (b)

All dependent and independent variables are asqugly defined. For brevity, we
do not present the rest of the regressions, althtlugy are estimated and the results
obtained are presented in Tables 2 to 5. With thegeessions we can investigate
whether shareholders’ valuation of net working taps related to firms’ financial

situation. In particular, for the equation (1b),iletthe coefficients 8, , B, and

B, measure the effect of net working capital onran fvalue in firms with a better
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financial situation, the coefficientg, .+4) , (g,+s,) and (g 4+s,) capture the effect

of net working capital on the firm value for firmsth a worse financial position.

Table 2 presents the results of estimating theseregiressions using the
leverage variable to classify firms according teitliinancial situation. We find that
the negative effect of net working capital on anfg value is more important for
those firms with a lower leverage than their indgistmedian leverage (i. e. firms
with a better financial situation) than for thosdthwa worse position. The
coefficients NWG; and dNWG,; are negative and significant for firms with lower
leverage than their industry’s median leverage.(when the DUM variable takes a
value 0). However, according to tReest, for those firms with greater leverage than
their industry’s median leverage, none of the doieffits of net working capital
(lBg+a): |5+0,) andlg+s,)) are significant.

When we allow net working capital coefficients tary according to the
payout ratio, the results show that this negatiffeceis more important for those
firms whose payout ratios are greater than the amepayout ratio (see Table 3), that
is, for firms with a better financial situationnse neither are significant none of the
coefficients of net working capital (NWC dNWG; and dNWG.,) for those firms
with lower payout ratio than the median ratio adoay to the F test. The results of
the regressions that use the cash flow variabteeaproxy for financial situation of a
firm are presented in Table 4. They indicate th& hegative effect is stronger for
firms with a cash flow above the sample medianthidégiare any of the coefficients
of net working capital significant for those firmagth lower cash flow. Finally, Table

5 shows that firms with a lower probability of fim@al distress have also a stronger
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negative effect of net working capital on firm valuWe observe again that none of
the coefficients of net working capital are sigrafint for those firms assumed to have
a worse financial situation.

Therefore, according to our results, the value etf working capital varies
according to the financial position of a firm, meaesi by its leverage, payout ratio,
cash flow, and probability of financial distresqeSifically, we find that there is a
stronger negative relation between net workingtehpind firm value for firms with
a better financial situation than for other firnhile the coefficients of the net
working capital variable NWEand dNWG:., are negative and significant for firms
with lower refinancing and interest risk (i.e. fsmwith a better financial situation),
none of the coefficients of net working capital (W dNWG; and dNWG1) are
significant for those firms with worse financiatusation. We find these results for all
the variables used as proxies of a firm’'s financ#lation and for all the
specifications of the two valuation models usethis paper. This seems to confirm
our hypothesis that shareholders value less thass that use long-term funds to
finance their current assets when they do not ldéfieulties in obtaining financing

in capital markets.

6. CONCLUSIONS

In this paper, we examine how shareholders valaentty in which a firm
finances its current assets by using cross-seaggmnessions of firm value on
earnings, investment and financing variables. Tindirigs confirm the importance of

the way in which a firm finances its current assbtcause of its influence on its
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value. In particular, we find that net working dapiis negatively valued by
shareholders, which is consistent with the hypasheeat, for firms of our sample,
the advantages of using short-term debt outweidies greater refinancing and
interest risk associated to short-term debt.

We also focus on how the value of net working @pvtaries with firm
financial characteristics. Additional analyses aade that this negative effect of net
working capital on a firm’s value is stronger imfis with a better financial situation
than in others, which indicates that shareholdalsevless those firms that use long-
term funds to finance their current assets whely th@ not have difficulties in
obtaining financing in capital markets.

In order to give more robustness to our hypothdsether research might be
interesting focusing on the effect of net workirapital on a firm’s value for small
and medium-sized firms or in the actual financiakis, where firms have more

difficulties in obtaining funding in capital marlset
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Table 2 Net working capital valuation and firm leverage

Eq. (1b) Eq. (2b) Eq. (3b) Eq. (4b) Eq. (5b) Eah)(
Intercept 3.12%* 2,705 3.15%* 2,39 2.00%* 2.66%*
(6.38) (5.82) (6.60) (4.60) (4.00) (5.13)
E -10.67%* -11.07% -13.86%*  -10.43% -10.81%* -13.92%
(-2.92) (-3.01) (-3.85) (-2.85) (-2.93) (-3.88)
dE, -0.37 0.41 0.93 -0.83 0.03 0.46
(-0.10) (0.12) (0.26) (-0.23) (0.01) (0.13)
dEws -6.54% -7.02% -9.78%* -6.59% 7.07% -9.53%%
(-2.23) (-2.38) (-3.45) (-2.24) (-2.40) (-3.35)
dA, -0.12 -0.08 0.08
(-0.19) (-0.12) (0.12)
dA 1.45%+ 1.49%+ 1.83%
(3.90) (4.01) (5.09)
dNA, -0.46 -0.40 -0.30
(-0.65) (-0.56) (-0.43)
dNA 1.42%% 147+ 1.87%+
(3.61) (3.70) (4.96)
RD 7.55% 9.29% 5.87 8.00* 9.68% 5.84
(1.76) (2.18) (1.37) (1.85) (2.25) (1.36)
dRD, -3.52 -3.81 -4.62 -3.35 -3.67 -4.20
(-0.80) (-0.86) (-1.04) (-0.76) (-0.83) (-0.95)
dRDy -1.41 -0.70 -1.09 -1.10 -0.44 -1.08
(-0.47) (-0.23) (-0.36) (-0.36) (-0.15) (-0.35)
I 16.82 19.87 15.72 16.94 20.06 16.09
(1.14) (1.36) (1.05) (1.15) (1.37) (1.07)
dl, 5.62 6.07 4.98 6.82 7.11 6.02
(0.58) (0.62) (0.50) (0.70) 0.72) (0.61)
dl 15.01* 17.14% 11.57 15.51* 17.60%* 11.78
(1.79) (2.04) (1.37) (1.85) (2.10) (1.39)
D, 21.24%%* 21.24%* 22.30%%  21.48% 21.50%* 22.42%%%
(12.68) (12.62) (13.39) (12.60) (12.56) (13.09)
db, 5,71 5.81%* 6.57%* 5.75%* 5.85%k* 6.68%*
(8.33) (8.42) (10.05) (8.28) (8.38) (10.16)
dD s 15.35%* 15.31%* 16.54%* 15.76%* 15.73%* 16.81%*
(9.09) (9.06) (9.82) (9.18) (9.17) (9.78)
dVin -0.44%% -0.44%% -0.39%% -0.45%+ -0.45%% -0.39%%
(-12.51) (-12.48) (-11.93) (-12.55) (-12.55) (-11.93)
dL, 1.53 1.55 1.39
(1.10) (1.10) (1.12)
dL 1.57* 1.71% 1.42
(1.91) (2.07) (1.75)
NWC, -3.54% -2.68% -3.50% -2.82%
(-2.51) (-1.98) (-2.48) (-2.06)
(NWC, * 1.54 1.34 1.64 1.47
DUM,) (0.94) (0.85) (1.00) (0.93)
dNWGC, 0.98 0.05 0.17 -0.72
(0.62) (0.03) (0.10) (-0.43)
(ANWG, * -0.05 -0.19 0.23 0.15
DUM,) (-0.02) (-0.09) (0.10) (0.07)
dNWCy -2.99%x -2.83%w -3.02%% -2.87%%
(-3.75) (-3.53) (-3.72) (-3.52)
(ANWGC * 3.11% 3.46%* 2.54% 2.83%
DUM,) (2.34) (2.63) (1.85) (2.08)
Fi 1.81 1.16 1.55 1.11
Fa 0.39 0.01 0.07 0.18
Fs 0.01 0.40 0.19 0.00
R 0.64 0.63 0.62 0.64 0.63 0.62

We estimate regressions using the fixed effecthoaetThe definitions of the variables in the regi@ss are given in
Table 1. Time dummies are included in the estimatibut not reported. Z statistic in bracké&srefers to an F test on
the null hypothesis that the sum of the coeffigeritthe variables NWG&Gnd (NWG*DUM ;) is zero.F; refers to an F
test on the null hypothesis that the sum of theficients of the variables dNWGnd (dNWGEDUM ;) is zero.Fs;
refers to an F test on the null hypothesis that $en of the coefficients of the variables dNWCand
(INWC.*DUM ;) is zero. *indicates significance at 10% levelintdicates significance at 5%level; and ***indicates
significance at 1% level.
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Table 3 Net working capital valuation and payout ratio

Eq. (1b) Eq. (2b) Eq. (3b) Eq. (4b) Eq. (5b) Eh)(
Intercept 2.95%* 2.68%* 3.04% 2.25%% 1.98% 2,57
(6.19) (5.85) (6.50) (4.46) (4.06) (5.03)
E 11,43 -11.87%* -13.94%% -11.14%* -11.45% -13.98%*
(-3.20) (-3.29) (-3.90) (-3.12) (-3.18) (-3.92)
dE, 0.38 0.83 0.89 -0.35 0.15 0.33
(0.11) (0.24) (0.25) (-0.10) (0.04) (0.09)
dEws -6.99% 7370 -10.04%** -6.59% -6.88%* -9.78%
(-2.47) (-2.58) (-3.56) (-2.33) (-2.42) (-3.46)
dA, -0.08 0.01 -0.05
(-0.13) (0.00) (-0.07)
dA 1.36%+ 1.3g% 1.81%
(3.81) (3.82) (5.09)
dNA, -0.53 -0.44 -0.47
(-0.79) (-0.65) (-0.67)
dNA 1.37%% 1.38%* 1.83%*
(3.61) (3.62) (4.89)
RD 7.94 10.46%* 5.36 8.70% 11.06%* 5.37
(1.87) (2.48) (1.26) (2.04) (2.62) (1.26)
dRD, -4.61 -5.89 -3.82 -4.44 5.72 -3.32
(-1.06) (-1.35) (-0.86) (-1.03) (-1.32) (-0.75)
dRDy -0.40 0.43 -0.93 -0.01 0.70 -0.89
(-0.13) (0.14) (-0.31) (-0.00) (0.23) (-0.29)
I 20.08 21.42 18.11 20.95 22.13 18.54
(1.40) (1.48) (1.23) (1.47) (1.54) (1.26)
dl, 5.57 5.87 5.47 7.43 7.54 6.71
(0.58) (0.61) (0.56) (0.78) (0.78) (0.68)
dly 16.46%* 18.05%* 13.01 17.51%* 18.92%* 13.31
(2.00) (2.17) (1.55) (2.13) (2.29) (1.59)
D, 22.10%* 21.87%* 22.44%%% 22.18%* 22.00%* 22 57
(13.37) (13.17) (13.56) (13.33) (13.17) (13.26)
db, 5.56%k* 5.58#k* 6.61%* 5,61 5.63%* 6.71%*
(8.25) (8.19) (10.18) (8.31) (8.27) (10.26)
dD s 15.92%* 16.04%* 16.36%** 16.24%* 16.42%* 16,61
(9.65) (9.62) (9.84) (9.78) (9.81) (9.78)
AV -0.45%% -0.45%% -0.38%+ -0.46%% 0.47% -0.39%+
(-12.87) (-12.89) (-11.91) (-13.03) (-13.17) (-11.84)
dL, 1.85 1.95 1.49
(1.38) (1.45) (1.21)
dL s 0.90 1.09 1.37
(1.09) (1.31) (1.70)
NWC, -4.16%% -3.56%+ -3.91%% -3.74%
(-2.97) (-2.78) (-2.76) (-2.83)
(NWC, * 3.00* 3.21% 3.08* 3.20%
DUM,) (1.92) (2.13) (1.91) (2.17)
dNWGC, 0.69 -1.28 -0.19 -2.00
(0.47) (-0.96) (-0.12) (-1.38)
(ANWG, * 0.74 2.54 0.88 2.61
DUM,) (0.35) (1.28) (0.41) (1.32)
dNWCy -2.90%% -2.80%% -3.16%% -3.13%+
(-4.20) (-4.03) (-4.48) (-4.41)
(ANWGC * 433" 4.49%* 4,610 4.72%%
DUM,) (3.55) (3.69) (3.70) (3.80)
Fi 0.57 0.07 0.35 0.12
Fa 0.85 0.77 0.19 0.17
Fs 1.79 2.63 1.66 2.08
R 0.65 0.64 0.62 0.66 0.65 0.63

We estimate regressions using the fixed effectdiotktThe definitions of the variables in the regi@ss are given in
Table 1. Time dummies are included in the estimatidout not reported. Z statistic in bracké&isrefers to an F test
on the null hypothesis that the sum of the coedfits of the variables NW@nd (NWG'DUM ;) is zero.F, refers to
an F test on the null hypothesis that the sumettefficients of the variables dNWénd (dNWGDUM ;) is zero.
F; refers to an F test on the null hypothesis that shm of the coefficients of the variables dNWGnd
(INWC.*DUM ;) is zero. *indicates significance at 10% level;irdicates significance at 5%level; and
***indicates significance at 1% level.
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Table 4 Net working capital valuation and cash flow

Eq. (1b) Eq. (2b) Eq. (3b) Eq. (4b) Eq. (5b) Eh)(
Intercept 3.07% 2.685 3.09%* 2.29%* 2.00%* 2,57
(6.28) (5.71) (6.58) (4.41) (3.99) (5.00)
E 1141 -11.75% -13.99%*  -10.86%* 11,11 -14.04%%
(-3.13) (-3.19) (-3.89) (-2.97) (-3.02) (-3.91)
dE, 0.37 0.40 1.54 -0.34 -0.30 1.07
(0.10) (0.11) (0.43) (-0.09) (-0.08) (0.30)
dEw -7.36% -8.09%+ -9.86** 7.15% 7.78%% -9.60%+
(-2.54) (-2.78) (-3.47) (-2.48) (-2.69) (-3.37)
dA, 0.11 0.11 0.12
(0.17) (0.16) (0.18)
dA 1.58%+ 1.61% 1,847
(4.37) (4.40) (5.16)
dNA, -0.35 -0.37 0.27
(-0.50) (-0.53) (-0.38)
dNA .y 1.50%% 1.52%+ 1.88%*
(3.88) (3.90) (5.00)
RD 6.67 9.03* 5.71 7.76% 9.94* 5.71
(1.54) (2.10) (1.33) (1.77) (2.30) (1.33)
dRD, -4.18 -5.15 -4.51 -4.20 5,11 -4.08
(-0.94) (-1.15) (-1.01) (-0.94) (-1.15) (-0.92)
dRDy -1.48 -0.57 -1.05 -0.93 -0.11 -1.03
(-0.48) (-0.19) (-0.34) (-0.30) (-0.04) (-0.34)
I 19.31 20.75 17.26 19.59 20.93 17.76
(1.32) (1.41) (1.17) (1.34) (1.42) (1.20)
dl, 5.07 5.59 4.96 6.94 7.42 6.03
(0.52) (0.57) (0.50) (0.71) (0.75) (0.61)
dl 15.32* 16.80** 12.21 16.37* 17.74%* 12.48
(1.83) (1.99) (1.45) (1.95) (2.11) (1.48)
D, 21.60%* 21.59%* 22.34%* 21.86%* 21.88%* 22.45%*
(12.88) (12.78) (13.40) (12.88) (12.82) (13.10)
dD, 574 5.85%k* 6.57%** 574 5.85%k* 6.68%*
(8.32) (8.41) (10.06) (8.27) (8.37) (10.15)
dD s 15.63*%* 15.69%* 16.52%+ 16.08%* 16.20%* 16.76%*
(9.27) (9.24) (9.84) (9.45) (9.47) (9.78)
dVin -0.44%% -0.43%% -0.39%+ -0.45%% -0.45%% -0.39%+
(-12.33) (-12.21) (-11.98) (-12.50) (-12.49) (-11.95)
dL, 2.21 2.32 1.50
(1.59) (1.65) (1.21)
dL s 1.67% 1.76% 1.43%
(2.03) (2.13) (1.75)
NWC, -3.82%% -2.54% -3.49% -2.63%
(-2.83) (-2.12) (-2.57) (-2.14)
(NWC, * 2.04 1.45 1.92 1.45
DUM,) (1.34) (1.00) (1.26) (0.99)
dNWGC, 1.37 -0.44 0.02 -1.66
(0.86) (-0.30) (0.01) (-0.98)
(ANWG, * -0.48 0.60 0.36 1.36
DUM,) (-0.23) (0.30) (0.17) (0.65)
dNWC, -2.31 %% -2.05%% -2.65%+ -2.46%%
(-3.34) (-2.95) (-3.68) (-3.40)
(ANWGCy* 1.93 2.41* 2.07 2.51*
DUM,) (1.39) (1.74) (1.49) (1.82)
Fi 1.44 0.65 1.13 0.77
Fa 0.38 0.01 0.07 0.05
Fs 0.10 0.09 0.22 0.00
R 0.63 0.62 0.62 0.64 0.63 0.62

We estimate regressions using the fixed effecthiotktThe definitions of the variables in the regi@ss are given
in Table 1. Time dummies are included in the ediiong, but not reported. Z statistic in bracké&tsrefers to an F
test on the null hypothesis that the sum of thdficoents of the variables NWGnd (NWG'DUM ;) is zero.F;
refers to an F test on the null hypothesis that shen of the coefficients of the variables dNW&hd
(ANWC*DUM y) is zero.Fs refers to an F test on the null hypothesis that $bm of the coefficients of the
variables dNW@; and (dNWG..*DUM ;) is zero. *indicates significance at 10% levelindicates significance at
5%level; and ***indicates significance at 1% level.
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Table 5 Net working capital valuation and probability afdncial distress

Eq. (1b) Eq. (2b) Eq. (3b) Eq. (4b) Eq. (5b) Eh)(
Intercept 3.34% 2.75%% 3177 2.47%% 2.00%* 2.67%*
(6.83) (6.00) (6.55) (4.81) (4.03) (5.15)
E -10.27%* -10.93** -13.81%* -10.07%* -10.67%* -13.85%*
(-2.86) (-3.01) (-3.84) (-2.79) (-2.92) (-3.86)
dE, 0.99 1.41 1.29 0.39 0.87 0.77
(0.28) (0.40) (0.36) (0.11) (0.25) (0.21)
dEw -4.59 -6.07* -9.73%%* -4.67 -6.17% 9.47%
(-1.55) (-2.04) (-3.43) (-1.57) (-2.08) (-3.33)
dA, -0.53 -0.30 0.06
(-0.80) (-0.46) (0.09)
dA 1.21%% 1.33% 1.84%%x
(3.28) (3.57) (5.14)
dNA, -0.83 -0.55 -0.39
(-1.18) (-0.81) (-0.55)
dNA 1.22%% 1.32%% 1.87%+
(3.10) (3.33) (4.99)
RD 8.92%* 10.72%* 5.91 9.20% 10.93* 5.86
(2.09) (2.52) (1.38) (2.14) (2.54) (1.37)
dRD, -2.91 -3.18 -4.70 2,77 -3.11 -4.21
(-0.67) (-0.73) (-1.06) (-0.64) (-0.71) (-0.95)
dRDys -1.25 -0.43 -1.11 -0.99 -0.22 -1.06
(-0.42) (-0.14) (-0.36) (-0.33) (-0.07) (-0.35)
I 17.18 18.80 17.34 17.60 19.07 17.85
(1.20) (1.29) (1.17) (1.22) (1.31) (1.20)
dl, 5.09 5.74 4.63 6.32 6.82 5.76
(0.53) (0.59) (0.47) (0.66) (0.70) (0.58)
dl 14.73* 16.43** 12.02 15.35* 16.96%* 12.28
(1.79) (1.98) (1.42) (1.86) (2.04) (1.46)
D, 21.09%* 21.11%* 22.20%* 21.25%* 21.34%* 22.31%*
(12.79) (12.62) (13.35) (12.64) (12.53) (13.05)
dD, 552wk 5.70%* 6.56%* 557k 5.75%k* 6.67%*
(8.21) (8.39) (10.03) (8.17) (8.33) (10.15)
dD s 15.07%* 14.96%* 16.49%+ 15.40%* 15.35%* 16.80**
(9.05) (8.89) (9.81) (9.08) (8.96) (9.79)
dViu -0.44%%% -0.44%% -0.39%% -0.45%% -0.45%% -0.39%%
(-12.93) (-12.70) (-11.94) (-12.89) (-12.72) (-11.95)
dL, 0.98 1.24 1.47
(0.71) (0.89) (1.18)
dL s 1.19 1.52* 1.38
(1.45) (1.84) (1.70)
NWC, -4.99%% -2.67* -4.97%% -3.05%
(-3.13) (-1.89) (-3.10) (-2.11)
(NWC, * 3.52 1.36 3.71* 1.91
DUM,) (1.85) (0.76) (1.94) (1.06)
dNWGC, 3.17 0.34 2.39 -0.43
(1.65) (0.20) (1.18) (-0.24)
(ANWG, * -2.06 -0.01 -1.85 0.25
DUM,) (-0.94) (-0.01) (-0.84) (0.12)
dNWC,, -3.64%% -3.20%% -3.65%+ -3.24x%x
(-4.66) (-4.12) (-4.60) (-4.09)
(ANWGC * 4,627 4.43% 4.18%* 3.90%
DUM,) (3.63) (3.51) (3.19) (2.97)
Fi 1.08 0.98 0.78 0.72
Fa 0.80 0.08 0.16 0.02
Fs 0.99 1.60 0.25 0.39
R 0.65 0.63 0.62 0.65 0.64 0.62

We estimate regressions using the fixed effecthiotktThe definitions of the variables in the regi@ss are given
in Table 1. Time dummies are included in the ediiona, but not reported. Z statistic in bracké&srefers to an F
test on the null hypothesis that the sum of thdficoents of the variables NWGnd (NWG'DUM ;) is zero.F,
refers to an F test on the null hypothesis that shen of the coefficients of the variables dNW&hd
(ANWC*DUM y) is zero.Fs refers to an F test on the null hypothesis that sbm of the coefficients of the
variables dNW@; and (dNWG..*DUM ;) is zero. *indicates significance at 10% levelindicates significance at
5%level; and ***indicates significance at 1% level.
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Conclusions

The main aim of this research is to contribute tbeter understanding of
short-term financial management. Current assets kadilities represent an
important share of items on a firm’s balance shsetthe importance of these
decisions is generally accepted. However, despiefact that previous literature
indicates the importance of considering these dpgrassets and liabilities at the
same time and of their being managed jointly rathan individually, most previous
works focus on these operating assets or lialslitnglividually. Accordingly, this
research studies the working capital requiremer@R)of firms, defined as the sum
of accounts receivable and inventories net of aatsopayable. In particular, it
analyzes the determinants of WCR and it uses &padjustment model to examine
whether firms have a target WCR level. Moreovestuties the speed at which firms
adjust toward their target WCR level and invesggawhether this speed of
adjustment depends on a firm’s characteristics sischis access to external finance
and market power. This research also analyzes tteet eof WCR on firms’
performance and studies whether the relation betws€R and firm value is
sensitive to a firm’s financial constraints and kraptcy risk. There is also a focus
on WCR financing strategies by studying whetherwilay how firms finance their
WCR affects their performance. Finally, this thesisshes by analyzing whether the
way in which a firm finances its current assete&# its value. In particular, this
studies the shareholders’ valuation of net workaagpital (NWC). All of these
concerns about working capital management have aeelyzed in this dissertation,
which is structured along six chapters.

The findings indicate that firms with greater castws and older firms

maintain greater WCR levels. Alternatively, firmglwlarger leverage, more growth
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opportunities, greater investment in fixed asdatger profitability, greater cost of
external financing, and higher probability of fic#al distress have lower WCR
levels. Moreover, unlike previous studies, thissthepresents evidence that both
SMEs and quoted firms have a target WCR level Ang adjust their current WCR
to their target relatively quickly, which appears gupport the idea that a good
working capital management is very important fom8, as has been suggested in the
literature. This result is also consistent with tlea suggested by several previous
works that current balance sheet items are easmahipulate and could be changed
quite easily, even in the short run. This thesso analyzes whether this speed of
adjustment depends on a firm’s characteristicdh sigcits access to external finance
and market power. To the extent a firm has betteess to capital markets it could
more easily modify its investment in accounts regleles and inventories as well as
its received trade credit. Similarly, firms withegter market power might also
modify their WCR more easily because their actibage less repercussion on their
relationships with suppliers and on their salessuRs indicate that the speed of
adjustmenis not equal across all firms and that firms wititer access to external
finance and greater bargaining power adjust morekty) indicating that their costs
of adjustment are low compared to the costs ofgoefhtheir targets.

With regard to the effect of WCR on firms’ perfomt#, in contrast to
previous research, which only analyzes a lineatia between these variables, this
thesis examines a possible non-linear relation é&etwthese two variables.
Specifically, this contributes to the literature bpalyzing an inverted U-shaped
relation in order to test the risk and return traffe between different WCR

strategies. Unlike previous findings, which inde#hat the lower the WCR level the
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more profitability, our results show that thereasconcave relationship between
WCR and profitability. Moreover, this result is abted for both SMEs and quoted
firms. That is, WCR and firm performance relateifposly at low levels of WCR
and negatively at higher levels. It allows us tanfaon not only the greater
profitability effect, but also the greater riskeft for firms with low WCR levels. On
the other hand, although greater WCR allows firmBtrease their sales and obtain
greater discounts for early payments, it also meguigreater financing and,
consequently, additional financing expenses.

In addition, since external capital does not preval perfect substitute for
internal funds and asymmetric information may resuldebt rationing, the relation
between WCR and firm value should differ betweem$i more or less likely to face
financing constraints. In this line, analyses @arout in this thesis reveal that the
breakpoint of the relation between WCR and firmueak greater for those firms that
are less likely to be financially constrained, tisatfirms less likely to be financially
constrained can have greater WCR without harmieg terformance. This may be
mainly because of the lower financing costs of ¢htiems and their lower capital
rationing. It justifies the impact of internally mgrated funds and the access to
external financing on firms’ WCR that has been presly reported.

Additional analyses reveal that how SMEs financeirtNhWCR also affects
their performance. Since a positive WCR needs tinaeced, it indicates a need for
funds that firms have to finance. Firms can finaadgigh proportion of their WCR
with long-term sources of funds, which allows themreduce both the refinancing
and interest risk associated with short-term dalernatively, firms that finance a

high proportion of their WCR with short-term fundsght reduce their financing
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costs, obtain credit condition benefits, mitigager@cy costs and signal their positive
prospects to market. Results show that a suitadBRWinancing strategy can help
firms to increase their performance. For low petages of WCR financed with
short-term bank debt, a larger proportion of thi€RVfinanced with short-term funds
might increase a firm’s performance due to the athges associated with short-term
bank debt. In contrast, for high percentages of Wi@Bnced with short-term bank
debt, a larger proportion of this WCR financed wghort-term funds might
negatively affect a firm’s performance becausertbgative influence of short-term
bank debt outweighs the positive influence. Morepuhis WCR financing-
performance relationship depends on a firm’s abtlit generate internal funds. In
particular, findings indicate that firms with a gter ability to generate internal funds
can finance a greater percentage of their WCR wsiitbrt-term bank debt without
harming their performance, which may be due toltheer refinancing and interest
risk of these firms, given that they are expectedltain short-term bank debt more
easily and better credit conditions.

Finally, the relation between net working capitalrfent assets that are
financed with long-term sources of finance) andnfivalue is also examined. The
thesis ends with an analysis of the NWC, whichikenWCR, is a long-term concept
because it depends on the firm’'s permanent comp®nén addition, taking into
account the positive and negative effects of stewrty funds, this study also
examines whether the shareholders’ valuation ofwoeking capital depends on firm
financial characteristics.

The findings confirm the importance of the way ihigh a firm finances its

current assets due to its influence on its valmgdrticular, it finds that net working
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capital is negatively valued by shareholders, ihat seems that for shareholders the
advantages of using short-term debt outweigh tkatgr refinancing and interest risk
associated to short-term funds. Additional analysdgate that this negative effect
of net working capital on a firm’s value is stronge firms with a better financial
situation than in others, which indicates that shalders value less those firms that
use long-term funds to finance their current asatisn they do not have difficulties

in obtaining financing in capital markets.
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Summary in Spanish (Resumen en espafiol)

La gestion financiera a corto plazo tiene una graportancia para las
empresas, ya que la inversion que realizan enaactigrrientes, y los recursos que
utilizan con vencimiento inferior a un afio, constén la mayor parte de las partidas
de su balance. Los activos corrientes (pasivosetes) representan, en media, el
67.15% (50.64%) del activo de las pequeiias y madiaampresas (PYMES)
espafolas, y el 49.41% (38%) para las empresazadas espafolas. Esta
importancia queda reflejada en los numerosos estuglie se han realizado en los
altimos afios sobre los activos y pasivos a coda@|En concreto, estos trabajos se
han dedicado al analisis de aspectos relacionamoslarédito comercial concedido
a los clientes, financiacion recibida por parte ldge proveedores, inversion en
inventarios o niveles de tesoreria de las empresas.

La literatura previa sugiere que los diferentes pomentes de los activos y
pasivos operativos de la empresa se encuentramelatdonados entre si, y los
directivos los gestionan de forma conjunta. No arttst, la mayoria de los trabajos
empiricos existentes solo se centran en el andksaédguno de estos componentes de
forma individual, sin tener en cuenta su influens@bre el resto, ni su efecto
conjunto sobre el resultado de la empresa. Pomasti®o, esta Tesis Doctoral tiene
como proposito el estudio de la gestion de losvasty pasivos corrientes de forma
conjunta. En concreto, se centra en el analisitasieNecesidades Operativas de
Fondos (en adelante NOF) de la empresa. Esta igrabpliamente utilizada en la
literatura, se define como la inversion en cliemésventarios menos la financiaciéon
obtenida de los proveedores. De este modo, lasfd@Esentan la inversiéon neta en

activos corrientes derivada de las operacionea depresa.
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Mas concretamente, esta investigacion estudiaasres determinantes del
nivel de NOF que mantienen las empresas, y examlirefecto de las distintas
estrategias de inversion y financiacion de las M@Bu valor. Ademas, el tamafio de
la empresa también puede afectar a las decisi@lasianadas con sus NOF, al
incidir sobre sus niveles de asimetria informagivastricciones financieras. Por ello,
el estudio de las NOF también se ha realizado paestras de distinto tamafio. En
concreto, se han estudiado de forma independietiées €lecisiones para empresas
cotizadas y para PYMES.

En particular, esta Tesis pretende responderdasgesites cuestiones:

1. ¢ Qué factores determinan las necesidades operdgvimdos de la
empresa?

2. ¢ Tienen las empresas un nivel objetivo de necessdaperativas de
fondos? ¢ De qué depende su velocidad de ajuste?

3. ¢Influyen las necesidades operativas de fondos @enpresa en su
resultado?

4. ¢ Como afectan las restricciones financieras aldagiém entre NOF y
valor?

5. ¢ Afecta la financiaciéon de las NOF al resultadéadempresa?

6. ¢ Como valoran los accionistas el capital circulatdela empresa?
¢, Depende dicha valoracion de su situacion finaagier

En los seis capitulos que constituyen esta Tesistoal se intenta dar
respuesta a estas cuestiones.

El primer capitulo analiza los determinantes deN&4¥- de las empresas, y

contribuye a la literatura previa en dos aspeatgsortantes. En primer lugar, se
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emplea un modelo de ajuste parcial para compraldas €mpresas tienen un nivel
de NOF objetivo. Dada la importancia de los actiyopasivos corrientes de la
empresa, se ha demostrado que sus directivos tiemdgustar dichas partidas de
forma continua. En segundo lugar, y a diferenciataios los trabajos previos
destinados al estudio de los determinantes de (@B, Nste capitulo utiliza una
muestra de PYMEs. La literatura previa demuesteaumna buena gestion del capital
circulante es especialmente importante para gstede empresas dado sus mayores
restricciones financieras y dificultades para obtdmanciacion en los mercados de
capitales a largo plazo. Los resultados confirmae las PYMEs tienen un nivel
objetivo de inversiébn en NOF, y cuando se alejandd#o nivel, toman las
decisiones oportunas para recuperarlo. Este sggaegpeoduce de forma relativamente
rapida, lo que parece indicar que las PYMES sopogtavados costes cuando se
alejan de su nivel objetivo. Finalmente, tambiéolsgerva que las NOF son mayores
en empresas mas antiguas y con mayor generacifujatede caja. Por el contrario,
las empresas con mayor endeudamiento, mayoresuoaties de crecimiento,
mayor inversion en activos fijos y mayor rentalgitigpresentan menores NOF-.

En el capitulo dos, se estudia la velocidad daeajles las NOF a partir de una
muestra de empresas cotizadas. Los resultadosiddgean el capitulo anterior
revelan que las PYMEs ajustan rapidamente sus NORival objetivo. Estos
resultados indican que todas las empresas de latrauen media, realizan el ajuste
a la misma velocidad, sin tener en cuenta sus tesisticas. Sin embargo, la
velocidad de ajuste depende, tanto de los coseesaporta la empresa por alejarse
de su nivel objetivo, como de los que incurre puentar acercarse al mismo.

Consecuentemente, seran las empresas con menstEs @ae ajuste las que
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modifiquen mas r4pidamente sus NOF. En concretie, easpitulo analiza si la
velocidad de ajuste depende del acceso a la fiaeiboi y poder de mercado de la
empresa.

Las NOF pueden ser modificadas ajustando el créchiacedido a los
clientes, la inversion en inventarios, o la finae@n obtenida de proveedores.
Mayores NOF necesitan ser financiadas, y por taippnen mayores gastos por
intereses y mayor riesgo de crédito. Por el caotranenores NOF podrian reducir
las ventas de la empresa. Por tanto, las empresame&jor acceso a la financiacion
podrian modificar mas facilmente las partidas cqueponen sus NOF. De la misma
forma, empresas con mayor poder de mercado pueai@biar los términos de
crédito comercial concedido y recibido, con menerjycio para sus ventas y
relaciones con proveedores. Los resultados obter@dofirman que la velocidad de
ajuste es mayor en empresas con un mejor accesfinarmciacion y mayor poder de
mercado.

El tercer capitulo tiene como objetivo examinarrdéacion entre NOF vy
rentabilidad de la empresa. La literatura previgsina la existencia de una relacion
negativa entre NOF vy rentabilidad. Es decir, lagpm@sas consiguen una mayor
rentabilidad cuanto menor es su inversiéon en N@FeBbargo, estos resultados no
tienen en cuenta el impacto sobre los nivelesadgo soportados por la empresa. En
concreto, menores NOF podrian estar asociadas remrcaida en las ventas, o con
posibles interrupciones en los procesos de prodmccomo consecuencia de la
escasez de productos. Dado que todos estos trgirajass sélo han analizado la
existencia de una relacién lineal entre ambas big@saen este capitulo, y para poder

capturar también el mayor riesgo asociado a bdjadas de NOF, se contrasta la
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posible existencia de una relacion no monotonae@F y rentabilidad. A partir de
una muestra de PYMES, los resultados confirmaneyigte una relaciéon céncava
entre NOF y rentabilidad, es decir, la relaciorreeaimbas variables es positiva para
bajos niveles de NOF, y negativa cuando la invare®muy elevada. De esta forma,
este resultado permite confirmar no sélo la maymtabilidad asociada a bajos
niveles de inversion en NOF, sino también el maigmgo de dicha estrategia.

En el cuarto capitulo se investiga si la relacidtreelas NOF y el valor de la
empresa se ve afectada por sus restricciones faraac Mayores niveles de NOF
permiten a las empresas incrementar sus ventasepesbmayores descuentos por
pronto pago, por lo que dicha estrategia podrietafele forma positiva a su valor.
Sin embargo, esa mayor inversion requiere finammacy por tanto, va unida a
mayores gastos financieros y riesgo de créditgui podria afectar negativamente
al valor de la empresa. Teniendo en cuenta estesdesaciones, y al igual que en el
capitulo previo para el caso de las PYMEs, tamb&mspera una relacién concava
entre NOF y valor para el caso de las empresazgadiats. Por otro lado, dado que las
NOF requieren ser financiadas, la relacion entrd-NGralor de la empresa podria
depender de la facilidad para acceder a la finaifciaexterna. Los resultados
confirman que existe una relacion concava entre NQ&lor. Ademas, utilizando
diferentes medidas para clasificar a las empresafurcion de su acceso a la
financiacion, los resultados indican que las engweson menores restricciones
financieras pueden mantener mayores NOF sin q@eneayor inversion vaya en
detrimento de su valor. Esto podria ser consecaedei los menores costes de

financiacion y el menor racionamiento de crédit@sie tipo de empresas.
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El quinto capitulo estudia si la estrategia derfaiacion de las NOF afecta a
la rentabilidad de la empresa. Hasta ahora, sélbasanalizado los efectos de la
inversion en las NOF, pero no hay evidencia emgigige contraste si la estrategia
seguida para financiar dicha inversion influye ta&nbsobre el valor. Aquellas
empresas que financian una elevada proporcion de NSDF con fuentes de
financiacion a largo plazo tienen un menor riesgorefinanciacion y de tipo de
interés. No obstante, financiar una elevada pagtesus NOF con fondos a corto
plazo permitiria a las empresas reducir sus cae#nanciacion, obtener mejores
condiciones crediticias, reducir los conflictosadgncia, y sefializar sus perspectivas
positivas al mercado. Para una muestra de PYMEsafeks, los resultados
obtenidos demuestran que una adecuada estrategimagheiacion de las NOF
también puede ayudar a la empresa a mejorar sliadsuEn concreto, cuando las
NOF estan financiadas mayoritariamente con recuasdasgo plazo, un incremento
en la deuda a corto plazo podria afectar de foroséipa sobre la rentabilidad de la
empresa como consecuencia de las ventajas asoalkdas de ese tipo de deuda.
Por el contrario, si un elevado porcentaje de |&@4-Msta financiado con deuda a
corto plazo, una mayor financiacion con este tipp dbuda podria influir
negativamente en el resultado de la empresa, dadeesgo que conlleva el
endeudamiento a corto plazo. Finalmente, en epitut@también se plantea si estos
resultados se ven afectados por la capacidad eenfpaesa para generar recursos
internos. Estos andlisis adicionales revelan queellEs empresas con mayor
capacidad para generar fondos internos puedencfaraim mayor porcentaje de sus

NOF con deuda a corto plazo sin que esto afecterda negativa a su resultado. Es
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decir, este tipo de empresas podria beneficiarsmayor medida de las ventajas
asociadas al endeudamiento a corto plazo.

Para terminar, el sexto capitulo de esta Tesissgacen el estudio del capital
circulante o fondo de maniobra de la empresa. érelifcia de las NOF, el fondo de
maniobra (activos circulantes financiados con reasia largo plazo) no depende del
nivel de actividad de la empresa, sino que vieneraenado por las decisiones que
los directivos toman a largo plazo, y esta relamitincon la estructura basica de
financiacion de la empresa. En concreto, esteudagsé destina a analizar la relacion
existente entre el capital circulante de la empresal valor. Un mayor capital
circulante indica que una mayor proporcién de lctsvas corrientes de la empresa
estan financiados con recursos a largo plazo. $ieeen en cuenta las ventajas y
desventajas asociadas a las diferentes fuentegaleciicion disponibles para la
empresa, la financiacion de los activos corrietd@sbién debe afectar a su valor.
Ademas, la valoracién del capital circulante podarabién depender de la situacion
financiera de la empresa. En particular, dado ehanecoste y los beneficios
asociados al uso de deuda a corto plazo, el foadonahiobra podria ser valorado de
forma negativa por los accionistas, salvo en agsieltuaciones donde la empresa
necesita disponer de recursos permanentes parrredielevado riesgo. A partir de
una muestra de empresas espafolas cotizadas, dokades indican que los
accionistas valoran negativamente el capital cwrtgl de la empresa, es decir,
prefieren que sus empresas financien una mayoomidp de sus activos corrientes
con recursos financieros a corto plazo, dadas éasajas asociadas a este tipo de
financiacion. Ademas, el efecto negativo es maypaaiellas empresas con menores

dificultades para obtener financiacion.

219



