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whether WCM policies affect the economic and financial profitability of Spanish companies in the fish canning
industry. Spain leads the EU’s production of canned seafood and the seafood industry is a key sector for the
Spanish economy. To assess the WCM-profitability relationship, we applied a dynamic panel data methodology
in a sample consisting of 377 companies during the period 2010-2018. We can conclude that the economic
profitability of fish canning companies is related to the collection period (Days Sales Outstanding or DSO) and
the inventory conversion period (Days Inventory Outstanding or DIO). Moreover, empirical evidence reveals the
existence of an optimal level of receivables that balances the benefits of increasing sales and the opportunity
costs of customer funding. The findings also identify a convex relationship between investment in inventory and

1. Introduction

The literature on corporate finance has traditionally focused on long-
term financial decisions [4,38], leaving short-term finances behind (i.e.,
working capital investment and financing policies). Nevertheless, the
latter conditions the day-to-day activities of companies and, in turn,
their financial outcomes, especially in small and medium-sized enter-
prises (SMEs). Along this line of reasoning, Howorth and Westhead [25]
highlight that working capital management (WCM) has a greater impact
on SME profitability than in larger companies due to the high percentage
of current assets, the insufficient amount of liquidity, and the highly
volatile cash flows that often characterise SMEs [43]. Additionally, since
SMEs face more difficulties in accessing long-term debt, they increase
their reliance on short-term liabilities through spontaneous financing
and short-term bank loans [13,17]. All of these SME characteristics
underline the importance of an efficient WCM to enhance financial
outcomes such as firm profitability and survival [17,25,41].

Besides, the financial constraints and high dependence on bank
lending often experienced by SMEs [24] have led them to encounter a
drastic shortage of liquidity in the aftermath of the Great Recession [7].
Responding to this challenge, European governments have increased

efforts towards facilitating access to finance for SMEs [14], imple-
menting strategies to ensure timely payments among other actions. The
current context shaped by the crisis derived from the COVID-19
pandemic suggests a liquidity shortage similar to that experienced
during and after the financial crisis of 2007.

The aforementioned circumstances stress the importance of WCM as
a driving force behind SMEs’ performance, especially when they are
exposed to credit restrictions. Consequently, the literature on the WCM-
profitability relationship has flourished since 2008 (for a review, see
[16,53]). However, the extant studies leave several gaps. First, they
often use a sample of listed firms, but, as described, WCM is more
relevant for SMEs, which are usually non-listed firms [16]. Second, most
of them focus on the effect of WCM on economic profitability, over-
looking its potential effect on financial profitability. Third, excluding
some references, the literature analyses companies from different in-
dustries, ignoring that fact that working capital investment and
financing policies differ greatly across industries. Indeed, no study has
assessed the WCM-profitability relationship in the fish canning industry
to date.

This paper seeks to address these research gaps. Thus, it aims to
analyse whether WCM policies affect the economic and financial
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profitability of Spanish companies in the fish canning industry. In so
doing, a sample of 377 fish canning companies over the period
2010-2018 is considered and a dynamic panel data methodology is
applied. As demonstrated, current assets represent on average 61.7% of
firms’ total assets, while the WCM is more complex in this industry than
in other manufacturing sectors, putting the survival of companies at risk.
Additionally, the seafood industry is a key sector for the Spanish econ-
omy. The share of this sector in the total industrial sector accounted for
1% in terms of the value of production and employment in 2018; that is,
a production value of 5989 million euros and 21,984 employees [26].
Indeed, Spain leads the production of canned seafood in the EU [15].
Accordingly, gaining insights into how WCM influences profitability is
essential in terms of the design of policies aiming to enhance the per-
formance of fish canning firms.

Empirical evidence reveals that the economic profitability is related
to the DSO and the DIO. Namely, an inverted U-shaped relationship
between the collection period and the economic profitability is
confirmed, therefore leading to the existence of an optimal level of re-
ceivables. Similarly, empirical evidence suggests the existence of a
convex or U-shaped relationship between the inventory investment and
the economic profitability, i.e., an initial increase in inventory levels will
reduce the company’s economic profitability until a point where the
increase in inventory will lead to increases in the economic profitability.

There are three main contributions of this paper. First, we examine
the WCM-profitability relationship in a previously unexplored industry,
namely the fish canning sector. In so doing, this paper contributes to a
better knowledge of WCM in industries made up of SMEs (97% of the
total companies in the industry according to INE [26] with a high
presence of current assets and liabilities in their balance sheet and
highly stressed working capital policies). Second, unlike most previous
studies, we test the potential non-linear effects of WCM on firms’ eco-
nomic profitability, also including the financial profitability in the
analysis. The third contribution of this paper relies on the characteristics
of the selected context; that is, Spain during the period 2010-2018. The
country leads the production of canned seafood in the EU [15], so the
results obtained can be understood as being broadly representative of
the situation of the sector worldwide and, furthermore, the analysed
period in the immediate aftermath of the 2007 financial crisis illustrates
a time of severe credit crunch for SMEs [7].

After this introductory section, the rest of the paper is organised as
follows. Section 2 offers a general overview of the fish canning industry
in Spain, as well as of the relevance of WCM within it. Section 3 in-
troduces the relevant literature on WCM and the research hypotheses.
Section 4 describes the methodology, whilst Section 5 discusses the
empirical results. Finally, Section 6 concludes and sets out the major
questions for future research.

2. The Spanish fish canning industry: dimensions and the
relevance of WCM

The canned seafood manufacturing sector is crucial for the Spanish
economy and leads the production thereof in the EU [15]. This section
briefly describes the importance and main characteristics of the sector.

The fish canning industry has a non-negligible role in the Spanish
economy. Its share in the total industrial sector accounted for 0.69% in
terms of sales turnover and 0.67% employment in 2018 [26]. Moreover,
the sales turnover of the canning sector represents 72.75% of the overall
turnover of the fish processing industry [26]. In 2018, its production
exceeded 350,112 tons [1], generating an income of 4565 million euros
[26]. The evolution of the canned seafood industry income has posi-
tively evolved since 2016, with 12% accumulated growth. Thus, the
number of direct employees in this sector was 14,961 in 2018 [26]. The
industry is mainly composed of medium-sized enterprises dominated by
the canning sector and to a lesser extent by frozen and fresh processed
seafood [50].

The product with the highest production also has the highest

Marine Policy 130 (2021) 104583

demand: tuna. It accounts for 59.5% of the total value of the industry,
making it the canned product par excellence, spanning a large part of
production [1].

Regarding foreign trade, in 2019 the canned seafood industry
continued its positive trend of recent years, increasing by 0.61% over the
previous year. It is worth mentioning that in the last 5 years the canned
seafood industry exports grew 25% in volume and 40% in value. In
numbers, exports in 2019 amounted to 204,642 tons with a value of 991
million euros, representing 0.61% of total food sector exports in Spain
[1]. The main destinations for these products are in the EU, with the
most important buyers being Italy, France, Portugal, and the
Netherlands; outside the EU, countries such as the United States,
Morocco, and Libya are paramount [1]. If we focus on the product
monopolising the majority of the market, namely tuna, Spain is the third
largest exporter in the world, surpassed only by Thailand and Ecuador
[36].

As in other manufacturing industries, current assets and liabilities
represent the bulk of companies’ balance sheets. Thus, in the sample
companies, current assets represented on average 61.7% of total assets
over the period 2010-2018, while current liabilities reached 36.8%.
These figures give us an idea of the importance of WCM for this sector.

Furthermore, the sector’s own operation makes the WCM more
complex than in other food industries. This complexity is largely due to
the following reasons. First, there is a vital decoupling between the
processes comprising the daily activity of fish canning firms. That is,
while sales and production are relatively stable throughout the year, the
supply of raw materials is seasonal and usually takes place over very
short periods of time. At such times, financing needs may increase.
Second, the raw materials on which the sector depends are mainly
natural resources, and it is difficult to act on the volume of their pro-
duction and their quality (except for aquaculture). This generates un-
certainty in production. Furthermore, access to these natural resources
is conditioned by international regulations that impose catch quotas and
tariffs that are also periodically reviewed (e.g., see the recent Brexit
negotiations). In fact, the Spanish sector is highly dependent on imports
of raw materials, which are affected by EU tariffs [15]. This adds yet
more uncertainty to the companies’ core business. Third, its main
competitors are located in developing countries where labour costs are
lower [15]. To deal with this challenge, the sector is continuously
searching for more value-added products using innovation. But this
process requires financial capacity, which can be freed up by an efficient
WCM. Finally, the product is mostly commercialised through super-
markets (52.6%) and hypermarkets (37.2%) [34], which often implies
the existence of low bargaining power for small companies, resulting in
very long payment periods.

In short, the decoupling in the operating processes, the high depen-
dence on raw materials subject to high levels of uncertainty, the low
bargaining power, and the need for a certain financial leeway to face the
immediate challenges imposed by competitors in emerging countries
make it necessary to study the relations between the WCM and the
profitability of fish canning companies. As previously mentioned, the
fact that companies in the industry are mainly SMEs, where the WCM is
in itself more relevant than in large companies, and the geographical
(Spain) and temporal (2010-2018) context of the analysis add interest to
the study.

3. Literature review and proposal of hypotheses

The current assets and liabilities of SMEs not only represent a higher
percentage of total assets and liabilities than in larger firms [2,41,42],
but their management also takes significant time and effort [40],
impacting both firm profitability and firm value [11]. The theoretical
view on WCM naturally raises the notion that companies with high
levels of working capital investment reduce operational risk (e.g.,
breakage costs and price fluctuations of raw material) [52], but at the
cost of cutting their profits by incurring greater opportunity and



L. Rey-Ares et al.

financing costs. The opposite is expected in companies maintaining low
levels of working capital assets [19,33,37,38,58].

Since the pioneering work of Deloof [11], and especially after the
financial crisis of 2007, a large number of studies have attempted to
empirically demonstrate this WCM-profitability relationship (for a re-
view, see [16,53]). This research has predominantly focused on quoted
companies, despite the fact that the WCM is considered to be a more
crucial element in understanding the performance of SMEs, which are
usually non-quoted companies [43]. Scant attention has been paid to the
influence of WCM on financial profitability. A further subject of neglect
in this strand of research is the little evidence referring to a specific
industry (i.e., [16,37,58]); that is, most of the studies analyse companies
from different industries, overlooking that the working capital practices
differ greatly across and between them [16]. In this respect, there has
been little work exploring the WCM-profitability relationship in the food
industry [5,16]; notably, no study has investigated this in the fish can-
ning industry whose WCM is particularly challenging for the afore-
mentioned reasons.

In the following sections, we present the theoretical arguments as
well as the empirical findings of the studies that have recently analysed
the WCM-profitability relationship, in order to propose the research
hypotheses.

3.1. Accounts receivable

Selling to customers on credit may have a considerable impact on
firm profitability. From an empirical perspective, Jakpar et al. [28] and
Khan et al. [32] find a positive relationship between the collection
period (Days Sales Outstanding or DSO) and the economic profitability.
Thus, granting customers more collection days tends to lead to increases
in sales by attracting new customers. These customers not only benefit
from obtaining funding at a lower cost than that usually offered by
financial institutions, but they also benefit from testing and enjoying the
products or services before paying for them [11,17].

There are also authors who have failed to find any significant rela-
tionship between DSO and economic profitability [35,37,48,49]. How-
ever, the previous literature ascertained that most studies found a
negative association between both variables [12,17,29-31,33,41,46,5,
51,55,9]. One explanation for this evidence is based on the fact that
shorter collection periods tend to frighten away less creditworthy cus-
tomers, i.e., as these customers do not receive immediate financing
when buying, they will avoid it and so the number of failed customers
and potential defaults would decrease [30,51].

Drawing on the previous literature, we argue that granting long
collection periods may positively affect economic profitability due to the
increase in new customers and revenues. However, this effect is not
indefinite, as at a certain point the collection policies of the company
might attract excessive amounts of customers with liquidity problems,
leading to the emergence of defaulters and possible irrecoverable debts,
and as a consequence, the decline of firm profitability. Thus, the
following hypothesis is proposed:

Hypothesis 1a. : An inverted U-shaped relationship between the number
of Days Sales Outstanding (DSO) and the economic profitability of the firm is
expected.

In terms of financial profitability, offering trade credit implies that
the company needs more financing for their daily operational activities
and, therefore, its opportunity cost increases. Conversely, if the trade
credit offered to customers is reduced, the opportunity cost will follow
the same trend [11,45]. Along this same line of reasoning, Rezaei and
Pourali [46] identify a negative relationship between the collection
period and the financial profitability, based mainly on the opportunity
cost of working with longer collection periods. Based on these argu-
ments, the following hypothesis on financial profitability is presented:

Hypothesis 1b. : A negative relationship between the number of Days
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Sales Outstanding (DSO) and the financial profitability of the firm is
expected.

3.2. Inventories

Similarly to the case of accounts receivable, some authors find a
positive relationship between the inventory conversion period (Days
Inventory Outstanding or DIO) and the economic profitability of the firm
[28,31,39]. In this regard, a high level of inventory prevents firms from
lost sales [30] and reduces their risk of incurring breakage costs in their
production or supply chain [4,11]. Banos-Caballero et al. [4] also point
out that maintaining high levels of inventory allows for greater com-
mercial discounts when placing larger orders. Besides, Gul et al. [19]
indicate that a company can increase its value if it has a safety stock.

However, most authors find evidence of a negative relationship be-
tween the DIO and firm profitability [5,11,17,19,30,45,56,51,9,12,35,
46,55]. High inventory levels involve considerable costs (comprising
maintenance costs, insurance costs, or even obsolescence costs) that
might decrease profitability. However, if the inventory level is reduced
and the procurement is carried out efficiently, the economic profitability
of the firm would increase.

Again, we attempt to reconcile the apparently contradictory argu-
ments by proposing a non-linear relationship between the DIO and firm
performance. Thus, the economic profitability hypothesis states that
maintaining high inventory levels may have positive effects on firm
performance (i.e., price fluctuations are avoided, and breakage costs are
minimised), but also negative ones, since an excess of inventory in-
creases maintenance and obsolescence costs. Consequently, the
following hypothesis is suggested:

Hypothesis 2a. : An inverted U-shaped relationship between the number
of Days Inventory Outstanding (DIO) and the economic profitability of the
firm is expected.

It is worth noting that there are also authors who detect no rela-
tionship between firm profitability and the inventory conversion period
[33,18,32,41,48,49].

As regards financial profitability, high inventory levels increase the
financial resources needed for the firm’s day-to-day activities [11,45].
Indeed, Rezaei and Pourali [46] also discover a negative association
between the DIO and financial profitability. Drawing on the theoretical
arguments and the empirical evidence, the following hypothesis is
proposed:

Hypothesis 2b. : A negative relationship between the number of Days
Inventory Outstanding (DIO) and the financial profitability of the firm is
expected.

3.3. Accounts payable

The previous literature finds evidence of a negative relationship
between the payment period (Days Payable Outstanding or DPO) and
the economic profitability of firms [5,12,17,29,31,35,41,45,49,55,56].
Raheman and Nasr [45] argue that this negative association lies in the
fact that firms, when deferring payments to suppliers, might not be
benefiting from early payment discounts and, therefore, pay a higher
price for the products they buy. Besides, Deloof [11] points out that this
negative relationship could be due to the fact that less profitable com-
panies tend to delay payments to suppliers as much as possible, leading
to an inverse cause-effect relationship; while Jayarathne’s [30] expla-
nation lies in the worsening of trade relations with suppliers, who in-
crease the price of their products if they anticipate that customers want
to defer the payments. Therefore, the following hypothesis is proposed:

Hypothesis 3a. : A negative relationship between the number of Days
Payable Outstanding (DPO) and the economic profitability of the firm is
expected.
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On the contrary, Rezaei and Pourali [46] advocates a positive rela-
tionship between the DPO and the financial profitability of the company.
Spontaneous financing such as trade credits has zero costs when there
are no discounts to encourage early payments, so companies could opt
for this source of financing while reducing other expenses, such as those
negotiated with financial institutions, in order to reduce their financing
costs. Based on this argument, the following hypothesis is proposed:

Hypothesis 3b. : A positive relationship between the number of Days
Payable Outstanding (DPO) and the financial profitability of the firm is
expected.

3.4. Cash Conversion Cycle

The Cash Conversion Cycle (CCC) is also a valuable indicator of a
company’s WCM [45,51]. Few authors find a positive relationship be-
tween the CCC and the economic profitability of the firm [18,29,39].
Indeed, Banos-Caballero et al. [4] argue that a longer CCC prevents
breakage and supply costs and attracts a greater number of customers,
thus increasing economic profitability. However, this effect is not in-
definite, because at some point the negative effects of having longer
collection periods (e.g., attracting less attractive customers who can lead
to defaults) and longer inventory conversion periods (e.g., a non-moving
inventory situation that leads to high maintenance costs) might arise
and counteract the positive effects of a longer CCC. This could lead to
decreases in profitability and in the worst-case scenarios even bank-
ruptcy if it results in difficulties in debt collection and suppliers
diverging from the enterprise’s crediting. In this regard, a large body of
literature defends a negative relationship between the CCC and eco-
nomic profitability [5,9,17,19,30,32,33,37,45,46,54,55,61]. Following
the aforementioned arguments, the following hypothesis is put forward:

Hypothesis 4a. : An inverted U-shaped relationship between the Cash
Conversion Cycle (CCC) and the economic profitability of the firm is
expected.

As regards the effect of CCC on financial profitability, a longer CCC
necessarily implies greater needs for financing day-to-day activities,
which will generate higher financing or opportunity costs for the re-
sources, therefore leading to decreases in financial profitability. For this
reason, the following hypothesis is submitted:

Hypothesis 4b. : A negative relationship between the Cash Conversion
Cycle (CCC) and the financial profitability of the firm is expected.

4. Methodology
4.1. Data and sample

Data from the Sistema de Analisis de Balances Ibéricos (SABI) database
are used to empirically test the hypotheses on the WCM-profitability
relationship. The SABI database contains comprehensive information
about Spanish and Portuguese companies and their financials, financial
strength indicators, market research, and stock data for listed companies
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[6].

This paper focuses on fish canning companies, whose National
Classification of Economic Activities (CNAE, for its acronym in Spanish)
code is 1022." After an initial search, a dataset comprised of 465 active
companies is built. We subsequently refine the data with the aim of
excluding inconsistent data as a result of company misreports. Thus, we
discard observations that met any of the following criteria: the value of
current assets is equal to total assets; DSO or DPO greater than 365
days?; a negative value for fixed assets or a value greater than non-
current assets; accounts receivables greater than current assets; a cur-
rent ratio (i.e., current assets/current liabilities) lower than the acid test;
or accounts payables greater than current liabilities.

Although the number of companies in the sample is relevant, their
mortality and the absence of data on the variables under study, as well as
the need to have more than two consecutive observations in order to
apply the dynamic panel data methodology, mean that in the empirical
analyses there are significantly fewer companies. In particular, Table 1
summarises the number of companies which present observations in the
ROA variable per year. In sum, the final sample consisted of an unbal-
anced panel of 377 firms comprising a total of 2215 observations of the
dependent ROA variable over the period 2010-2018. It should be noted
that the INE reported a total of 457 seafood canned firms in its official
statistics for 2018 [26]. We can thus conclude that the sample reflects
the Spanish population of these companies quite well (i.e., sampling
error under 2.2%).

4.2. Strategy of estimation and model specification

Panel data methodology is applied to test the hypotheses of the ef-
fects of WCM on the economic and financial profitability of Spanish fish
canning companies. Three methodological issues motivate this choice.
First, panel data methodology has the advantage of mitigating the
attrition bias and controlling for unobservable heterogeneity [59],
which is appropriate in this case as companies are heterogeneous and
have specificities that affect WCM but are difficult to measure. There-

Table 1
Number of companies with observations
in the ROA variable per year.

Total
2010 257
2011 250
2012 237
2013 250
2014 250
2015 244
2016 251
2017 251
2018 225
Total 2215

1 Companies dedicated to the processing of fish, crustaceans, and molluscs
(CNAE 1021) are not considered in the study.

2 To establish this threshold, we based on the Spanish legislation -namely, the
Law 15/2010 and the Law 11/2013-, which imposes a maximum supplier
payment period of 60 days, and 30 days in the case of fresh and perishable
products, such as the raw materials used by the canning sector. In spite of this,
we consider DSO and DPO up to 365 days for two main reasons. First, this
regulation became mandatory in 2013 and the period of analysis in this
research is 2010-2018. Second, reports on the payment behaviour of Spanish
companies show that the reality is quite far from the legislation. Thus, in the
fourth quarter of 2018, DSO and DPO were around 88 days and more than 50%
of companies acknowledged that they were not punctual in meeting these
deadlines [27].
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fore, the econometric models incorporate, in addition to the indepen-
dent variables, the companies’ unobservable effects (;), thus mitigating
the risk of obtaining biased results.

Second, dynamic panel data models are applied in order to face the
endogeneity problems that the data can present, as the dependent var-
iable (firm profitability) could also constitute a driving force for a
number of the independent variables included in the models (e.g., firm
leverage or firm size). Moreover, the use of an instrumental variable
estimator like the GMM system (Generalised Method of Moments) fa-
cilitates the consideration of the endogeneity of all time-varying
explanatory variables [44].

Third, the literature on profit persistence has made substantial
claims in the application of an autoregressive (AR) framework and a
GMM estimator [22]. In this respect, empirical evidence exists sup-
porting the profit persistence hypothesis in both the food industry [8,21]
and food retailing [22].

Thus, the basic specification of the model is shown in Eq. (1):

profu=Bo + B1 prof ir.1 + B2 Xir +B3 Xir 2 +B4 Cir +0i A€, (@)

where profi; is the dependent variable; X; denotes the independent
variables referring to the key elements of WCM; Cj; refers to the control
variables; a; is the unobservable heterogeneity that allows the particular
characteristics of each company to be controlled for; and the parameter
A\t is a time dummy variable that captures the effect of contextual factors
(e.g., interest rates, taxes), which are beyond the control of companies,
but which are capable of influencing their decisions. Finally, the random
disturbance ¢;; is normally distributed with a mean 0 and variance 2.

In line with the established hypotheses, firm profitability (prof;) is
measured through two different variables: (a) the economic profitability
or Return on Assets (ROA;), calculated as the ratio of Earnings Before
Interest and Taxes (EBIT) over total assets, and (b) the financial profit-
ability or Return on Equity (ROE;), measured as the net income over
shareholders’ equity. This last dependent variable only considers those
observations in which the shareholders’ equity displays positive values;
otherwise, those observations whose net earnings were negative would
obtain a positive but not realistic ROE. In this respect, Singh and Kumar
[53] underline that a growing stream in the literature on WCM relates
CCC and firm profitability. Most of the studies in this stream have
considered the ROA as a measure of firm profitability (see Fernan-
dez-Lopez et al. [16] for a review of recent works where such a measure
is used). In contrast, few studies consider the financial profitability,
using, in such a case, the ROE as dependent variable [46].

Based on the previous literature, the key independent variables (X;)
are those periods associated with the major accounting items of working
capital (i.e., the DSO, the DPO, the DIO, and the CCC). The DSO;; and the
DPO;; are directly extracted from the SABI database. The DIO; is calcu-
lated as the inventory divided by sales and multiplied by 360 days. The
CCCy is the sum of the collection and inventory conversion periods
minus the payable period (i.e., CCC = DSO + DIO — DPO). It should be
noted that the hypothesis referring to economic profitability (Hypotheses
a) proposes a quadratic relationship, suggesting one inflection point that
could be optimally derived by differentiating ROA with respect to each
of the periods of working capital. Letting this partial derivative equal
zero, this turning point can be computed as —f2/2f3 [10].

As control variables (Cy), following Jayarathne [30] and Nazir and
Afza [38] we include the firm size. In this paper, firm size is approxi-
mated by the log of the total number of employees (In_nemp;). In line
with previous studies [16,41,52], the firm’s access to debt is considered
through the leverage ratio (lev;); that is, the sum of long- and short-term
debt divided by total assets. Moreover, we add a leverage squared term
to control for the non-linear effects of firm leverage on the dependent
variables according to the trade-off theory of capital structure. Similarly
to Lopez-Pérez et al. [62] and Shin and Soenen [52], we consider the
firm’s liquidity measured by the current ratio (curr rat;). The firm’s ef-
ficiency in using its total assets to obtain sales is measured by the total
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asset turnover ratio (ta_turn;,).

All specifications of Eq. (10) are estimated with the GMM estimator
system [3], using the Stata command xtabond2 [47]. In particular, we
consider the right-side variables as endogenous variables and use their
lags from t-2 to t-3 as instruments for the equations in differences, and
the lagged first-differenced endogenous regressors as instruments for the
level equations. In contrast, time dummies are considered to be exoge-
nous variables.

The validity of the econometric models was tested. First, through the
Hansen J statistic (over-identification test), we verified the absence of
correlation between the instruments and the error term, as well as the
validity of the instruments. Second, through the AR statistic (2) devel-
oped by Arellano and Bond [3], we tested for the absence of
second-order serial correlation in the residues.

5. Empirical results
5.1. Descriptive analysis

Fig. 1 presents the annual average of firm economic and financial
profitability, as well as that of the periods referring to the major items of
working capital. The ROA and ROE are both positive. Indeed, the eco-
nomic profitability is between 2.61% (2013) and 5.36% (2018). Besides
this, financial profitability is higher than its economic counterpart. It
should be remembered that only those observations which showed
positive equity values were considered for the calculation of the former.
In particular, the lowest value is reached in 2012 (3.37%) and the
highest in 2011 (11.87%). In general, the ROE shows the same trend as
the ROA; we can refer to a valley in the period 2012-2014 for both and a
recovery from that date, with the exception of 2017. It is also worth
mentioning that the ROE exceeds the ROA every year, except for 2015;
this is due to the fact that the economic profitability exceeds the
financial cost borne by the companies for the liabilities used, and the
leverage effect allows the ROE to increase.

The DSO slightly decreases to stand at 77 days in 2018, while the
same trend is observed for the DPO, although its fall is more noticeable,
from 55 days in 2010 to 37 in 2018. The DIO remains stable during the
analysed period. As a result, the CCC has increased from 121 to 130 days
over the period 2010-2018. These figures reveal that the sampled fish
canning companies work with positive net working capital.

Table 2 illustrates the main descriptive statistics of the variables used
in the analysis. According to the definition of SMEs given by the Euro-
pean Commission, the share of large companies in the sample ranges
from 4.03% in 2015 (9 companies out of 223) to 2.3% in 2017 (5
companies out of 217). Therefore, we can confirm that at least 96% of
the sampled companies are SMEs. On average, debt finances around
58% of the total assets of fish canning companies, although this per-
centage is higher in the initial years of the analysed period. The current
ratio experiences the opposite evolution; until 2016 it fails to reach
values higher than 3. The DIO is close to 98.24 days; a figure that is far
from the 30 days that Bieniasz and Gotas [5] indicated for enterprises
representing the trades of the processing and preservation of fish,
crustaceans, and molluscs, but close to the enterprises processing other
food products such as sugar, tea, or coffee. Finally, asset turnover
generally does not fall below 1.2 over the entire reviewed period.

Finally, the correlation matrix of the variables is shown in Table 3.
Besides, since potential multicollinearity problems could arise, the
Variance Inflation Factor (VIF) was calculated. Overall, the average VIF
was less than 2, which is an acceptable threshold [20].

5.2. Multivariate analysis

The following subsections present and discusses the results of the
econometric analyses on the economic profitability and the financial
profitability, respectively.
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Fig. 1. ROA, ROE, and the periods of working capital (2010-2018).
Table 2 (ROA..7) as an independent variable, the set of independent variables on
Sa € catisti WCM, and the control variables. The quadratic form of the WCM vari-
ummary statistics. . . P .
1y ables, with the exception of DPO, is included in order to test Hypotheses
Variable Obs. Mean Std. Dev. Min. Max. a. Each of the four models (M1-M4) alternatively includes the four
ROA (%) 2215 0.04 0.10 -0.95 0.96 representative periods of WCM. As previously mentioned, we use the
ROE (%) 1966 0.07 0.35 -7.82 6.52 Hansen J statistic of overidentifying restrictions. Since its values are not
DSO (days) 2106 80.73 53.36 0.00 363.89 significant, the null hypothesis cannot be rejected, so the instruments we
DPO (days) 2106 47.55 46.85 0.00 359.57 lid in all of th dels. Additionally. the AR(2 istic [3
DIO (days) 1946 08.24 77.32 0.01 362,17 use are valid in all of the models. 4 itional y, t.e R( .) StaFIStIC [3]
CTT (days) 1946 128.80 97.61 _289.54 564.55 shows the lack of second-order serial correlation in the first-difference
NEMP® 1992 46.76 115.08 1.00 1429.00 residuals.
Liv (%) ;‘gg (1)-;8 g-;‘z‘ g-gg é-gg Empirical evidence in Table 4 reveals that the collection period
TA_TURN .27 . . . . . . . .
CURR RAT 2152 301 553 0.00 9174 (proxied by the DSO) seems to display an inverted U-shaped relationship

Notes: Obs. stands for the number of Observations; Std. Dey. for Standard Devia-
tion; Min. for Minimum; and Max. for Maximum.
2 The NEMP variable is not in logs.

5.2.1. Economic profitability
Table 4 displays the estimates of the dynamic panel data models on
economic profitability. Models include the lagged dependent variable

Table 3
Correlation matrix.

with the ROA (M1), which allows us to accept Hypothesis 1a. Previous
financial literature finds evidence of a positive relationship [28,32], but
also of a negative association between both variables [17,29,31,33,41,
46,5,51,55,9,12]. In this respect, the empirical evidence for companies
in the fish canning industry partially agrees with previous literature; the
relationship between the ROA and the collection period starts to become
positive, i.e., granting trade credit positively affects the attraction of
new customers, but this positive effect does not last indefinitely. More

ROA ROE DSO DIO DPO

CTT CURR_RAT NEMP LEV TA_TURN

ROA

ROE

DSO

DIO

DPO

CTT
CURR_RAT
NEMP

LEV
TA_TURN

1
—-0.308"
—-0.241
-0.104

0.366°
—0.089"

Notes: This table shows the Pearson correlation coefficients for the variables considered in the empirical analyses.

* p<0.05.
" p<0.01.
" p <0.001.
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Table 4
Dynamic model estimations on ROA.
M1 M2 M3 M4
DSO_100 0.091*
(0.05)
DSO_100? —0.0241
(0.01)
DIO_100 -0.041*
(0.02)
DIO_100% 0.011*
(0.01)
DPO_100 -0.018
(0.02)
CCC_100 0.005
(0.01)
CCC_100% -0.002
(0.00)
ROA, 0.358%** 0.356%** 0.364%** 0.379%%*
(0.06) (0.06) (0.07) (0.07)
LEV 0.193 0.061 0.003 0.043
(0.13) (0.14) (0.12) (0.13)
LEV? -0.2461 -0.111 -0.046 -0.083
(0.13) (0.13) (0.12) (0.13)
TA_TURN 0.031%** 0.022%* 0.01 0.019%*
(0.01) (0.01) (0.01) (0.01)
LN_NEMP -0.005 -0.002 -0.003 -0.006
(0.01) (0.01) (0.01) (0.01)
CURR_RAT 0.001 0 0 0
(0.00) (0.00) (0.00) (0.00)
YEARS Yes Yes Yes Yes
Constant -0.059 0.028 0.065 0.028
(0.04) (0.05) (0.03) (0.03)
Number of observations 1638 1638 1550 1550
Number of companies 297 297 280 280
Number of instruments 222 196 222 222
Degrees of freedom 15 14 15 15
F test 6.73 6.79 7.23 6.56
F p-val. 0.00 0.00 0.00 0.00
AR(1) test -3.23 -3.26 -2.78 -2.81
AR(1) p-val. 0.001 0.001 0.005 0.005
AR(2) test 0.65 0.84 0.86 0.9
AR(2) p-val. 0.518 0.398 0.388 0.367
Hansen J statistic 214.29 182.34 217.14 218.44
Hansen J p-val. 0.314 0.437 0.267 0.248

Notes: The dependent variable is economic profitability or ROA; DSO_100,
DIO_100, DPO_100, and CCC_100 are the WCM management variables divided
by 100; and DSO_100?, DIO_100?, and CCC_100? their square. ***, **, * and
denote a p-value of 0.001, 0.01, 0.05, and 0.1, respectively.

specifically, the estimated coefficients suggest that the turning point in
this relationship is around 190 days. Thus, it seems that by extending
collection periods beyond this limit, customers with liquidity problems
are attracted, which could lead to the appearance of defaulters and
possible failures, and a consequent decline in economic profitability.
This period is lengthy; nevertheless, around 90% of the retail of canned
seafood goes to supermarkets and hypermarkets [34], which often
impose very long deadline payments, damaging the profitability of their
suppliers.

The evidence found for the inventory conversion period (M2) con-
tradicts what was established in Hypothesis 2a. Thus, data in Table 4
suggest that the relationship between the DIO and the economic prof-
itability of fish canning companies is U-shaped. Previous literature
mostly points to a negative influence of the inventory conversion period
on firms’ economic profitability [5,11,17,19,30,45,56,51,9,12,35,46,
55]. Our findings coincide to some extent with this negative relation-
ship. In this regard, the estimates indicate that the DIO initially have a
negative effect on firms’ economic profitability since increases in in-
ventories lead to higher costs (e.g., maintenance or obsolescence costs)
that decrease profitability. This negative effect holds true for a period of
time (namely, 187 days) after which the benefits of avoiding potential
price fluctuations and breaking costs overcomes the costs of the extra
inventory. Indeed, the literature on the WCM-profitability relationship
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has also found a positive relationship between DIO and economic
profitability. This finding, which is to some extent counter-intuitive,
might also reflect certain specificities of the fish canning companies.
Thus, while the consumption (sales) of canned fish remains relatively
stable throughout the year, the companies are subject to the seasonal
catches of fish and fishing quotas imposed by the EU fishery regulations
in the Spanish case [57]. As a result, fish canning companies are
frequently forced to source the raw material they will use annually in a
very short period of time; this results in high inventory levels. In such a
context, high inventory levels would act as a signal that the productive
capacity and the coverage of company demand would be guaranteed
and could therefore be translated into stable relationships with their
customers and, in turn, into greater economic profitability.

The lack of statistical significance does not allow confirming Hy-
pothesis 3a, as in the research of Ng et al. [39]. Similarly, the relationship
between the ROA and the CCC, proposed in Hypothesis 4a, cannot be
confirmed. This may be partly due to the opposing relationship found for
the DSO and DIO variables that would be compensated for in the CCC.
Neither Deloof [11], Vahid et al. [56], nor Serrasqueiro [51] found a
significant effect of the CCC on firms’ economic profitability, whereas
Bieniasz and Gota$ [5] identified that prolonging this cycle translates
into a decrease in the profitability of companies in the food sector.

Some of the control variables seem to positively influence firms’
economic profitability. Indeed, the significant and positive coefficients
of the lagged dependent variable (ROA) speak in favour of the profit
persistence hypothesis in the fish canning industry, similarly to the re-
sults obtained by other studies pertaining to the food industry [8,21,22].
Moreover, the positive estimated coefficients of the total asset turnover
ratio indicate that the higher the company’s efficiency in using its total
assets to obtain sales, the higher its economic profitability. Finally, firm
size and firm leverage fail to have a significant impact on economic
profitability. On the one hand, Hirsch and Schiefer [23] and
Gschwandtner and Hirsch [60] determine that firm size has a signifi-
cantly positive effect on firm profitability, which might be due to a
positive cost-scale effect, i.e., larger firms are usually in a better position
to deal with pre-market approval procedures and advertising costs, or to
cope with competitive pressures. In this regard, both papers proxy firm
size by the natural logarithm of total assets, rather than by the number of
employees, as this paper does. On the other hand, Bieniasz and Gotas [5]
found a significantly negative effect of leverage on the economic prof-
itability of large-sized enterprises in the food industry.

Firm liquidity, proxied by the current ratio, also fails to be statisti-
cally significant; a result in line with Bieniasz and Gotas [5], who do not
observe any statistically significant relationship between the profit-
ability and the current and quick ratio for mid- and large-sized com-
panies in the food industry. However, Bieniasz and Gotas [5] and
Gschwandtner and Hirsch [60] confirmed the existence of a significantly
positive relationship for small-sized enterprises and for US and EU food
companies.

5.2.2. Financial profitability

As previously mentioned, firms’ financial profitability is measured
by the ROE. The estimates obtained through dynamic panel data models
are summarised in Table 5. In line with the proposed hypotheses (Hy-
potheses b), the models are not quadratic. Again, the Hansen J statistic
and the AR(2) statistic allow us to discard potential problems of model
misspecification.

Overall, empirical evidence reflects that WCM does not seem to
affect the financial profitability of fish canning companies, i.e., the
statistical evidence on the effect of the DSO, the DPO, the DIO, and the
CCC on the financial profitability fails to be significant and therefore,
Hypotheses 1b, 2b, 3b, and 4b are not supported. Similarly, Chowdhury
et al. [9] do not find any effect of the DSO and the DPO on financial
profitability.

Although the WCM does not have a great impact on financial prof-
itability, some of the control variables included in the study display
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Table 5
Dynamic model estimations on ROE.
M1 M2 M3 M4
DSO_100 0.047
(0.06)
DPO_100 -0.071
(0.10)
DIO_100 -0.04
(0.04)
CCC_100 0.004
(0.03)
ROE, -0.024 -0.028* -0.021 -0.021
(0.01) (0.01) (0.01) (0.01)
LEV 1.542* 1.098 0.927 0.942
(0.77) (0.68) (0.60) (0.60)
LEV? -1.709% -1.2251 -1.003 -1.032
(0.81) (0.73) (0.65) (0.63)
TA_TURN 0.146** 0.148** 0.075* 0.100*
(0.05) (0.05) (0.04) (0.04)
LN_NEMP -0.087* -0.076* -0.078** —-0.089**
(0.04) (0.03) (0.03) (0.03)
CURR_RAT 0.008! 0.005 0.004 0.003
(0.01) (0.00) (0.00) (0.00)
YEARS Yes Yes Yes Yes
Constant 0.000 0.000 0.064 0.026
) ) (0.12) (0.14)
Number of observations 1632 1632 1544 1544
Number of companies 297 297 280 280
Number of instruments 196 196 196 196
Degrees of freedom 14 14 14 14
F test 5.22 4.58 2.23 2.05
F p-val. 0 0 0.01 0.01
AR(1) test -1.14 -1.14 -1.41 -1.42
AR(1) p-val. 0.255 0.253 0.159 0.155
AR(2) test -0.92 -1.08 -1.26 -1.24
AR(2) p-val. 0.255 0.278 0.206 0.217
Hansen J statistic 203.64 198.29 200.66 194.84
Hansen J p-val. 0.109 0.166 0.139 0.213

Notes: The dependent variable is financial profitability or ROE; DSO_100,
DIO_100, DPO_100, and CCC_100 are the WC management variables divided by
100. ***, ** * and 1 denote a p-value of 0.001, 0.01, 0.05, and 0.1, respectively.
Observations with negative values of the shareholders’ equity are discarded;
otherwise, if these observations also presented negative net earnings, they would
result in a false positive ROE.

statistically significant relationships. In this regard, a company’s
leverage seems to display an inverted U-shaped relationship with respect
to the dependent variable. This relationship can be explained through
the debt leverage, i.e., the amplification of the return earned on equity
when an investment is partially financed with borrowed money. By
taking on more debt leverage, a company can make more investments
through the economic year without the need to request contributions
from its partners or shareholders, which are more costly and so the
company props up its profitability. This effect does not last indefinitely,
i.e., the effect is positive as long as the cost of the debt -or the interest
rate- is lower than the return made on the investment. However, once
the cost of the borrowed money exceeds the return made on the in-
vestment, the leverage effect becomes negative, thus leading to de-
creases in financial profitability.

Again, a firm’s efficiency in using its assets to generate sales (i.e., the
total assets turnover ratio) has a positive effect on financial profitability.
Finally, it should be mentioned that a negative relationship between
firm size, measured by the number of employees, and financial profit-
ability is obtained. Thus, empirical evidence indicates that fish canning
companies with fewer employees are more likely to obtain a higher ROE.

6. Conclusions
This paper aims to explore how working capital policies influence the

profitability of Spanish fish canning companies. Within the food
manufacturing industries, we pay attention to this sector because of the
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high share of current assets and liabilities on such companies’ balance
sheets, as well as to the enormous complexity of the working capital
investment and financing policies. Thus, in the sampled firms, accounts
receivables and inventories comprised up to 61.7% of total assets in the
period 2010-2018. Similarly, spontaneous financing and short-term li-
abilities represented 15% and 21.8% of total assets, respectively. The
fact that 97% of the companies in the sector are SMEs, together with a
period of analysis characterised by an insufficient amount of liquidity
for firms, adds interest to the study concerning the WCM-profitability
relationship.

After applying dynamic panel data methodology in a sample con-
sisted of 377 companies during the period 2010-2018, we find that the
economic profitability of fish canning companies is related to the DSO
and DIO. Thus, we can conclude that granting trade credit and main-
taining inventory affects firms’ economic profitability. Moreover, unlike
previous studies, one contribution of this paper is to analyse the func-
tional form of the aforementioned relationships. Thus, empirical evi-
dence reveals the existence of an inverted U-shaped relationship
between the collection period and economic profitability, which in-
volves the existence of an optimal level of receivables that balances the
benefits of increasing sales and the opportunity costs of funding cus-
tomers. This optimal point is reached at around 190 days; once these 190
days have been exceeded, the high non-payment risk decreases firm
profitability.

The findings also reveal a convex or U-shaped relationship between
investment in inventory and economic profitability. In other words, an
initial increase in the level of inventory decreases the firm’s economic
profitability; however, once the turning point of 187 days is exceeded,
the increases in the inventory levels enhance economic profitability.

In contrast, no significant relationship was found for either the DPO
or the CCC with economic profitability, nor did we find empirical evi-
dence that any of the periods referring to major items of working capital
are related to financial profitability.

The findings of this analysis have interesting managerial and policy
implications. The relationship between the DSO and the economic
profitability following an inverted U-shaped pattern implies the exis-
tence of an optimal point of management for the collection period.
Therefore, we propose two types of policies. On the one hand, those
companies that are below this optimum point should offer a flexible
credit policy to their customers or a better payment period. In this sense,
our recommendation is to carry out a solvency analysis of their cus-
tomers aimed at offering payment facilities to those customers who have
a greater level of solvency. On the other hand, we have those companies
that are above the optimum point and therefore should reduce the
collection period, thus increasing the rotation of their credits. In this
sense there are different policies that would allow to increase the credit
rotation and thus to reduce the collection period, as for example:
reducing the standard payment period on invoices; requiring, whenever
possible, an initial deposit at the beginning of the work or at the signing
of the order; establishing real incentives for early payment; establishing
special policies for faster collection from new customers; and/or
automatising the invoicing process so that invoices are generated and
sent as quickly as possible.

In relation to the second evidence obtained, i.e., a convex relation-
ship between the DIO and the economic profitability, once again, the
evidence leads to the existence of an optimal point. Therefore, com-
panies should analyse their situation in relation to this inflection point,
and consequently, those companies whose DIO is below the inflection
point should increase their inventory stock to avoid potential breakages
in their supply chain and to benefit from greater commercial discounts
when placing larger orders. On the other hand, those companies whose
DIO is above the inflection point should maintain or increase the in-
ventory conversion period, but within reasonable limits, as extending
too much the inventory conversion period might have detrimental ef-
fects. If this is the case, i.e., the inventory conversion period is too
lengthy, some possible measures to reduce it might include: making an
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accurate estimate of demand in order to produce and stock the right
inventory; shortening supply times by choosing suppliers with fast de-
liveries and negotiating appropriate conditions; maintaining an opti-
mum level of stock and improving purchasing and information
management, so that the amount of inventory at each stage can be easily
know or calculated.

One of the alternatives that can help companies in these two tasks, i.
e., collection and inventory management, is the digitisation of these
processes. On the one hand, the digitisation of the collection process
generates an efficient workflow in which payment dates are synchron-
ised with key notifications and improves the average payment time. In
addition, it allows the online visualization of the status of invoices, the
customer portfolio, or the enabling of different online payment methods
and the reconciliation of payments. On the other hand, the digitisation
of inventory and warehouse management makes it possible to control
stock, track inventory and know the available stock, to automate storage
and picking tasks, or to manage in real time all the workflows related to
the supply chain and the warehouse, as well as to ensure product
traceability. In both cases, digitisation provides useful information and
makes it easier to obtain metrics and data for analysing the efficiency of
the firms when carrying on these tasks.

This paper contributes to the extant literature on the WCM-
profitability relationship in three fundamental ways. First, it is focused
on a food industry, namely the fish canning sector, where the under-
standing of how WCM impacts firm profitability becomes essential for
firm performance. Second, unlike most previous work, this paper ex-
plores non-linear effects of the periods referring to WCM upon firm
economic profitability and also considers financial profitability. Third, it
adds to the literature by providing insight into a challenging time period
for working capital policies.

The main limitation of this paper is the availability of data for the
sample companies. Despite having a representative sample of companies
in the sector, the need for consistent data led us to exclude some of the
observations that presented information that was not consistent with the
basic rules of the Generally Accepted Accounting Principles. This has led
to multivariate analyses being limited to fewer companies than those in
the initial sample. To better understand how companies manage their
current assets and liabilities, surveys would be required in future work,
where managers could highlight their policies for dealing with issues
such as the liquidity shortage that firms will face during the crisis
derived from the COVID-19 pandemic.
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