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1. Introduction

The survival of companies in the wine sector is linked to several variables including marketing and distribution channels
(Alonso & Liu, 2012) and a balance between domestic sales and exports (Simon-Elorz et al., 2010). Other authors show
that profitability and productivity are key to the quality wine segment (Sellers-Rubio, 2010). However, the crucial variable
for both firm survival and growth is liquidity (Guariglia et al., 2011). In order to strengthen this variable, the measures
adopted by European and national regulations consider the difficulties that the sector is going through. The Spanish Royal
Decree 557/2020, of June 9, 2020, or the Commission Delegated Regulation (EU) 2020/592, of April 30, 2020, aim at
injecting liquidity to wineries that meet certain requirements. The aim of this article is to present a novel approach to the
analysis of liquidity in the wine sector, during a period of five years (2014-2018), in two relevant wine production areas
with different characteristics in Spain, in order to assess the short-term solvency of companies. Although financial ratios
computed from balance sheet or income statement figures are most commonly used for this purpose, the cash flow statement
is a further key financial report to study short-term solvency, especially to assess liquidity, in other words, if the operating
cash inflows exceed the operating cash outflows in the two differentiated wine-growing areas object of this study. Cash
flow from operating activity is reported to be a key determinant of firm survivability (Arimany-Serrat & Farreras-Noguer,
2020; Arimany-Serrat et al., 2016; Bresciani et al., 2016; Rondos Casas et al., 2018). In this article we study the liquidity
of large companies in the sector for which the cash flow statement is compulsory (meeting two of the three following
conditions: annual turnover greater than 8 million EUR; total assets greater than 4 million EUR and more than 50
employees). There has been a long on-going debate about the quality of statistical analyses based on financial ratios (e.g.
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Faello, 2015; Lev & Sunder, 1979; Linares-Mustarods et al., 2018). In order to make the liquidity diagnostic in the wine
sector more robust, in this article we complement the conventional methodology of liquidity analysis (short-term solvency
ratio, cash flow from operating activity and operating cash flow ratio) with the Compositional Data (CoDa) methodology.
The CoDa methodology overcomes the statistical problems arising from classical financial ratios (mainly asymmetry and
outliers), which makes it more accurate in sectoral or regional financial statement studies, a point which is confirmed with
the data used in this article. To the best of our knowledge, the CoDa methodology has never been applied to the cash flow
statement.The wine sector is an important asset for the Spanish economy as it represents 1 % of GDP. Spain has 969,000
hectares of vineyards (13 % of the world total), is the world’s third largest producer (44.4 million hectolitres in 2018), the
world’s largest exporter in volume and third largest in value (more than 21 million hectolitres and 2.7 billion EUR in 2019)
and is responsible for 25 % of wine produced in Europe, in addition to generating direct and indirect employment in the
different Spanish territories.

The two wine-growing areas analysed are relevant for their quantitative and qualitative importance in the Spanish context.
The Catalonia autonomous region integrates 8,500 winegrowers, 55,000 hectares, 800 wineries, 6,000 employees and 11
protected designations of origin (PDOs) including the world renowned Priorat and Penedeés, and with the sparkling wine
termed “cava” as key export. It should be noted that the Catalan government provides 5.3 million EUR aid to wine growers,
wineries and wine PDOs, to cover the value chain of the sector; with a desire to promote the production of rectified
concentrated must, and to reduce the surplus of grapes, in line with the circular bioeconomy.

The small La Rioja autonomous region hosts one single PDO which is the leading one in Spain. Given this fact, the wine
sector has a huge weight in the direct and indirect employability in the area in relative terms, and integrates more than 600
wineries, 14,800 winegrowers, 65,000 hectares, the largest barrel park in the world, and exports to 130 different countries.

The article is organized as follows. We first explain the methodology, both in terms of classical financial statement analysis
and compositional financial statement analysis with their similarities and differences, and their interpretation. Next, we
present and discuss the main results of both analyses, in what is complementary and in what is different. The article ends
with a concluding section.

2. Material and methods
2.1 Statistical issues with financial ratios

Standard financial ratios have long been reported to be liable to a number of serious statistical problems, such as asymmetry,
outliers, non-linearity, and even dependence of the results on the arbitrary decision regarding which accounting figure
appears in the numerator and which in the denominator (Carreras-Sim6 & Coenders, 2020; 2021; Cowen & Hoffer, 1982;
Creixans-Tenas et al., 2019; Faello, 2015; Frecka & Hopwood, 1983; Lev & Sunder, 1979; Linares-Mustaroés et al., 2018;
Saus-Sala et al., 2021; So, 1987). These serious problems have also been reported in other scientific fields using ratios
(Isles, 2020). The CoDa methodology is a standard toolbox for analysing ratios among magnitudes, (Aitchison, 1986; van
den Boogaart & Tolosana-Delgado, 2013; Filzmoser et al., 2018; Greenacre, 2018; Pawlowsky-Glahn et al., 2015) which
is specialised in solving the aforementioned problems. Far from being a statistical refinement, the CoDa methodology leads
to very substantial differences in the analysis results whenever they have been compared with standard financial ratios
(Carreras-Sim6 & Coenders, 2021; Linares-Mustaros et al., 2018).

The CoDa methodology was born in the fields of chemistry and geology to treat the fixed-sum data often arising from
chemical analyses. CoDa are contemporarily defined in more practical and general terms as any arrays of strictly positive
numbers for which ratios between them are considered to be relevant (Egozcue & Pawlowsky-Glahn, 2019). Financial
statement analysis fulfils this definition to the letter. This broader definition spurred a widespread usage, and CoDa quickly
embraced many other scientific fields, including the social sciences in general (Coenders & Ferrer-Rosell, 2020) and finance
in particular. Examples of the latter are crowdfunding (Davis et al., 2017), financial markets (Ortells et al., 2016), municipal
budgeting (Voltes-Dorta et al., 2014), portfolios (Boonen et al., 2019), insurance pricing (Verbelen et al., 2018), and
currency exchange markets (Gamez-Velazquez & Coenders, 2020; Maldonado et al., 2019; 2021). Financial statement
analysis has embraced the CoDa methodology only recently (Carreras-Sim6 & Coenders, 2020; 2021; Creixans-Tenas et
al., 2019; Linares-Mustaroés et al., 2018; Saus-Sala et al., 2021), and, to the best of our knowledge, never with a focus on
liquidity analysis or using the statement of cash flows.

2.2 Accounting figures as CoDa

CoDa are positive vector variables carrying information about the relative size of their D components (x;) to one another
(Aitchison, 1986):

Xz(xl,xz,...,xD)withxj >0,7=12,.,D. (M
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When using compositions for the purpose of financial statement analysis the x; components in vector x are purposely
selected positive figures from the financial statements. Even if sometimes standard financial ratios involve accounting
figures which may be negative, its use is advised against in the accounting literature, because they can cause a discontinuity,
outliers, or even a reversal of interpretation (Creixans-Tenas et al., 2019; Lev & Sunder, 1979; Linares-Mustarés et al.,
2018). It is also advised against from the point of view of measurement theory. Computing a ratio is a meaningful operation
only for variables in a ratio scale, which need to have a meaningful absolute zero (Stevens, 1946) and thus no negative
values. In general, accounting figures are negative because they imply some form of subtraction. In their stead, one should
use the original non-negative figures being subtracted, without loss of information, as shown below. This is why we treat
cash flow from operating activities by reverting back to cash inflows and cash outflows.

In this article we consider the following D=4 positive figures from the balance sheet and the cash flow statement (in million
EUR):

x; cash inflows from operating activities
x, cash outflows from operating activities

X, current assets

x, current liabilities

The figures x; to x4 are enough to compute the most common classic short-term solvency and liquidity indicators in a broad
sense, not only ratios (Almamy et al., 2016; Casey & Bartczak, 1985; Das, 1919; Kirkham, 2012; Shakatreh, 2021):

r, = operating cash flow ratio = (x, —x,)/ x,. &
r, = cash flow from operating activities = x, —x,. Q)
r, = short termsolvency ratio = current ratio = x, / x,. @

In the next section we present their compositional counterparts.
2.3 Transformations in CoDa

The usual CoDa approach for solving the statistical problems involved in standard ratios, is to use existent standard
statistical methods on transformed data. Logarithms of ratios are the standard transformation in CoDa (Pawlowsky-Glahn
et al., 2015). A log-ratio involving only two components is computed as:

[x,) (5)
y=log| - |.
X

The advantages of log-ratios over standard ratios can be summarized as follows (Linares-Mustards et al., 2018). Unlike a
standard ratio, which is bounded between zero and infinity, a log-ratio is symmetric in the sense that its range is from minus
infinity to plus infinity. It is also symmetric in the sense that permuting the numerator and denominator components affects
no other property of the log-ratio than the sign. Thus, using the current liability to current asset ratio instead of the current
asset to current liability ratio, as sometimes done, will not modify the statistical inference results. Furthermore, if one of the
components being compared is close to zero, it may lead to an outlying standard ratio when placed in the denominator.
Finally, the information about the sign of the subtraction of x; and x;, if of interest, is recovered by the log-ratio. The log-
ratio is positive if x>x; and negative if xj<x;.

Among log-ratios, the so-called isometric log-ratio (ilr) coordinates (Egozcue et al., 2003) are most often recommended on
the grounds that they are usable in virtually any statistical analysis (Carreras-Sim6 & Coenders, 2021; Linares-Mustaros et
al., 2018). IIr coordinates can be easily formed from a sequential binary partition (SBP) of components. To create the first
ilr coordinate, the complete composition Xx=(x;,X>,...,xp) is split into two groups of components: one for the numerator and
the other for the denominator of the log-ratio. In the following step, one of the two groups is further partitioned to create
the second ilr coordinate. In any step of the SBP, when the y; ilr coordinate is created, a group containing r+s components
is split into two: » components (X, ..., X»-) are placed in the numerator, and s components (xg;,...,X4s) in the denominator.
The ilr coordinate is a scaled log-ratio of the geometric means of each group of components:

_ S g L (©)
r+s XXy
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A positive sign of the coordinate implies greater importance of the components in the numerator as compared to those in

the denominator. |-~ 5 is only a scaling constant used to take the number of components involved into account. It must
r+s
be noted that D components always result in D—1 coordinates.

It is advisable to choose a SBP which can be interpreted in the light of the usual concepts in liquidity analysis, which lends
itself to building analogues to known standard ratios such as the cash flow ratio and the current ratio. The SBP is often
represented as a sign matrix, in which each row is a partition in descending order, positive signs represent components in
the numerator, negative signs components in the denominator, and blank spaces components not participating in the
partition.

XX, X, X, YI(
h + + - =
Yy, + -
Y3 + -

At the top of the SBP we separate the cash flow statement, in the numerator (cash inflows from operating activities -x;- and
cash outflows from operating activities -x,) from the balance sheet, in the denominator (current assets -x3- and current
liabilities -x4). As r;, the y; coordinate compares the cash flow constituents with some balance sheet figure, but their
similarity ends here. More precisely, y; can be formulated in several ways:

\f Aax, _ 1 1 ox 1, x ®

lo L+—1lo ———10 —+—log—=,
g > g > g > g

2 X3x4 Xy 3 3 Xy

and can be interpreted in terms of conversion and payment cycles. The higher the y; coordinate, the more times cash inflows
in one year are able to pay for the end-of-year current liabilities, and the more times cash outflows in one year pay for the
end-of-year current assets. It can also be interpreted in terms of cash inflows generated by unit of current assets, and as cash
outflows involved per unit of current liabilities. A higher figure shows a more efficient asset use and shorter payment cycles,
and thus firms which perform better in generating cash flows, as long as inflows exceed outflows, which is indicated by
another coordinate defined below. In this manner, a higher y; value amplifies the benefits from positive operating cash
flows, but also amplifies the liquidity stress resulting from negative operating cash flows. The y; coordinate thus falls into
the category of the so-called turnover ratios or efficiency ratios. To the best of our knowledge this is the first usage of the
cash flow statement to construct efficiency ratios. The second partition compares cash inflows from operating activities (x;)
and cash outflows from operating activities (x:):

—\/Ilo % ©)
ey log )

Taking into account the log scale, a positive y. coordinate shows inflows to be larger than outflows. The further the y»
coordinate is from zero, the larger the difference between inflows and outflows, in relative terms. Compared to the usual
approach of computing operating cash flow by subtracting x; and x; as in >, we add the notion of relative difference between
inflows and outflows. A firm with x,=1,000 and x, =500 is certainly much better off than a firm with x,=10,000 and x;
=9,500, as witnessed by their respective y; values 0.490 and 0.036, even if their r; values are the same. The third partition
compares current assets (x3) and current liabilities (x,) and is interpreted exactly as the standard current ratio 73, in a log
scale. If y; equals zero, the standard current ratio equals one. Larger y; values indicate larger short-term solvency according
to the current ratio:

1 x (10)
= |=log| = |.
Vs > g X,

Summing up, higher values of y; and y3, together with positive values of y; indicate better liquidity, as do higher 7, > and
r3 values. From here onwards we refer to the y; to y; coordinates as compositional financial ratios, compositional financial
indicators or, in more precise terms, compositional liquidity ratios.

Once ilr coordinates have been computed, statistical analysis can be made with standard methods and software. The analyses
in this article involve the description of the evolution of the three compositional and standard financial indicators along
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time, while testing for the significance of differences between consecutive years and between regions. We use the R base,
graphics, stats and RemdrMisc packages.

2.4 Data

The balance sheet and cash flow statement data were obtained from the SABI (Iberian Balance sheet Analysis System,
accessible at https://sabi.bvdinfo.com/) database, developed by INFORMA D&B in collaboration with Bureau Van Dijk.
Search criteria were active firms between 2014 and 2018 in the Catalonia and La Rioja autonomous regions, Spain,
belonging to the NACE Rev. 2 classification code 11.02 “manufacture of wine form grape” (Eurostat, 2008), fulfilling at
least two of the following three conditions which make the cash flow statement compulsory: sales above 8 million EUR,
assets above 4 million EUR and over 50 employees.

Firms which had data for only one year were removed from the sample. 45 firms were kept for analysis (27 in Catalonia,
and 18 in La Rioja). The number of firms providing data for each year is 40 in 2014, 44 in 2015, 44 in 2016, 45 in 2017,
and 36 in 2018. 32 firms had complete data for all five years, 11 for four years, 1 for three years and 1 for two years. The
number of observations is thus #=209.

Regarding the last year analysed, the sample under study has 53 % of companies with fewer than 50 employees, while only
13 % exceed 100 employees. Regarding their legal form 83 % are capital companies with the legal forms of public limited
company and private limited company, while 17 % are cooperatives. Regarding their assets, 66 % are below 50 million
EUR and 14 % exceed 100 million EUR. 85 % of companies in the sample have profits, and 15 % have losses.

According to the current 2007 General Accounting Plan in Spain, the indirect method is used for the cash flow statement,
which implies not reporting operating cash inflows (x;) and outflows (x;) separately but only operating cash flows (x;-xz).
In our study, the cash inflows (x;) have been the result of integrating income that implies a cash inflow, changes in current
capital and the charges of interest and other charges by all the companies observed. In particular, to the net sales, we have
added the variation of the inventories of finished products and products in progress, the work carried out for fixed assets,
other operating income, other incomes, financial income, and the variation in debtors and other accounts receivable and
other current assets. Cash outflows (x;) are then deduced from the reported operating cash flows (x;-x).

3. Results

3.1 Symmetry, non-linearity and outliers

The skewness coefficients show much larger asymmetry for the standard indicators r; to 3 (Table 1). The box plots in Fig.
1 also show y; to y; to generally have fewer outliers than »; to ;. In the same vein, scatterplots (Fig. 2) show y; to y; to

generally have closer to linear relationships than 7; to 3. Summing up, the compositional ratios are much more appropriate
for statistical analysis than the standard indicators.

©
o | t o .
o~ X w | .
. —— - :
' o '
o | ' : e 4 '
- ' M = '
' o~ | - '
1 E ° ; S
' S -1
o
8 1 i S - =
il C . o |
| ' =] :
o . o . '
~ o - w .
' Q
v ¥2 y3
= 2 o J
. o J
e
o - . © -
' & 4 t
- - $ o J H © - i
i —4—
. T —_—
o - ———— -« - H
o - _— —— '
B3 ] : —
H b o~ -
- o ; 8 4 —
)

n 2 3

Fig. 1. Box plots of the standard indicators 7; to 3 and compositional indicators y; to y;
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Table 1
Skewness and kurtosis of the standard indicators r; to 73 and compositional indicators y; to y3
yi ri Y2 r2 V3 r3
Skewness 0.14 2.72 0.56 2.46 0.51 2.36
Kurtosis 0.98 13.50 5.03 17.05 0.11 6.77
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Fig. 2. Scatterplot matrix of the standard indicators 7; to 73 and compositional indicators y; to y3.

3.2 Significance of differences between regions
The means of the compositional and standard indicators by region and year are in Table 2.

The means should be interpreted with great caution for standard financial indicators due to asymmetry and outliers. For a
more visual presentation, confidence intervals can be plotted around the means in Table 2, which, again, are not reliable for
the standard-indicator case. Following Goldstein and Healy (1995), when intervals drawn with 83 % confidence do not
overlap, there is a significant difference at 95 % confidence between the two regions (Fig. 3).
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Table 2
Means of the standard indicators 7; to r; and compositional indicators y, to y; by year and region
Vi rr 2 r V3 r3

2014 C 0.32 0.00099 0.0107 -0.56 0.19 1.5
2014 R 0.24 0.35071 0.0789 2.08 0.44 23
2015 C 0.50 -0.00044 0.0018 0.33 0.21 1.5
2015 R 0.35 0.35581 0.0845 3.16 0.60 29
2016 C 0.48 0.17084 0.0293 3.47 0.25 1.9
2016 R 0.42 0.30457 0.0705 2.33 0.63 29
2017 C 0.33 0.05264 0.0397 2.69 0.23 1.7
2017 R 0.28 0.24403 0.0645 1.83 0.65 29
2018 C 0.45 -0.01631 0.0059 1.17 0.33 2.0
2018 R 0.37 0.31061 0.0573 2.06 0.60 2.8

Notes: C indicates Catalonia and R La Rioja.

These significant differences stand in conflict between the standard and compositional financial ratios, partly due to outliers
and asymmetry and partly to the differences in interpretation. The > values, which refer to absolute cash flow figures, can
indicate both cash flow generating capacity and firm size, which is not the case for y,. In this respect, the interpretation of
y2 more closely mirrors that of 7;, which, being a ratio, controls for firm size. y; and r; are interpreted in exactly the same
way, so that their differences in statistical significance in 2016 are only due to outliers and asymmetry. None of the standard
indicators mirrors the interpretation of y; as a turnover or efficiency ratio related to cash flow. In our opinion, the
compositional alternative provides both a more robust liquidity diagnostic, from a statistical standpoint, and a richer one,
from an accounting standpoint.
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Fig. 3. Confidence intervals for the means of the standard indicators 7; to »; and compositional indicators y; to y; by year
and region
Notes: C indicates Catalonia and R La Rioja. Non overlapping intervals between regions for a given year show significant
differences at 95 % confidence.

We interpret the significant differences in means according to the compositional liquidity ratios y; to y3 only, which are
symmetric and do not have extreme outliers. Wineries in La Rioja have a significantly higher mean y, in 2014 and 2015,
thus showing larger cash operating inflows, compared to outflows, in relative terms. Wineries in La Rioja have a
significantly larger mean y; between 2015 and 2017, and thus a higher current ratio. Taken together, the results in y,and y3
show wineries in La Rioja to have better liquidity than those in Catalonia.

Fig. 4 shows the scatterplot of y; and y,, whose interpretation is complementary. The liquidity diagnostic is best for firms
with a high excess of cash inflows over outflows (positive y», in the upper part of the graph) coupled with large cash flow
figures as compared with current assets and current liabilities (large y;, in the right part of the graph). These data points
correspond mainly to La Rioja. The liquidity diagnostic is worst for firms with a high excess of cash outflows over inflows
(in the lower part of the graph) coupled with large cash flow figures as compared with current assets and current liabilities
(in the right part of the graph). These data points correspond mainly to Catalonia. In terms of policy implications, for such
firms with high turnover it is especially important to keep payments down in order to achieve a positive cash flow figure.
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Firms close to zero in the vertical axis or to the left of the graph, are those for which cash flow acts in a rather neutral
fashion, with small relative differences between inflows and outflows, or at least small as compared to current assets and
current liabilities. The firms belonging to La Rioja in the lower left quadrant of the graph constitute good examples. Catalan
wineries in the upper left quadrant constitute also good examples. Firms in this quadrant would improve their liquidity by
just increasing their turnover.
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Fig. 4. Scatterplot of the compositional indicators y; and y, by region
Notes: C indicates Catalonia and R La Rioja.

The novel proposal for a joint interpretation of y; and y brings in a richer view than the usual interpretation based on cash-
flows alone, pointing out firms which may be substantially better or worse-off, in spite of having a similar cash flow.

3.3 Significance of differences along time

The confidence intervals for means in Fig. 3 cannot be used to find significant differences between consecutive years
because data are paired. In their stead, we use a panel linear regression model with firm and time fixed effects, which rely
on less stringent assumptions than their random-effect counterparts (Croissant & Millo, 2019). Time dummy variables are
coded in different ways in order to test for differences between consecutive years, differences between the first and the last
year and differences between the first two years and the last two years. The only significant (0=5 %) change we observe is
a decrease in the compositional indicator y; between 2016 and 2017 in other words a decrease in the cash-flow generation
efficiency (t-value=-2.46; p-value=0.015). We find no significant change for standard indicators, whose results are in any
case questionable due to outliers. Conclusions derived from standard indicators thus stand once more in contradiction with
those obtained from compositional indicators.

3.4 Valid results for standard financial ratios

Even if standard financial indicators tend to be problematic when submitted to statistical analyses, there is no problem in
interpreting them for individual firms. The firm in the middle when ordering the indicator values is the median (Table 3),
which is a robust statistical measure to asymmetry and outliers. As was done for means, medians are best presented
graphically, along time and per region (Fig. 5). The overall picture is that the median firm in La Rioja has better liquidity
than its Catalan counterpart. However, unlike Fig. 3, this representation does not tell about the significance of differences.

Classifying firms as being under liquidity distress leads to the same results using r; and y or r; and y3. Regarding cash flow
from operating activities, there is not a functional relationship between r; and y», but both have the same sign, so that a cut-
off point 7,<0 or y,<0 will select the same firms. Conversely, there is a functional relationship between the standard and
compositional current ratios r; and y3 so that the same firms will be selected for any cut-off point. We consider firms with
r3<1.5 or, equivalently, with y;<V(1/2)log(1.5) to be under liquidity distress. As stated above, none of the standard indicators
mirrors the interpretation of y; Table 4 shows the percentages of firms under liquidity distress following both criteria,
individually and jointly. Generally speaking, a greater portion of wineries in Catalonia face a liquidity distress situation.
Differences between regions are largest for r; and ys. It must be pointed out that to a large extent firms with liquidity
problems according to the operating cash flow and to the current ratio are not the same, as witnessed by the low proportions
of firms fulfilling both criteria simultaneously. This serves to stress the fact that the cash flow statement brings in
information on liquidity of wineries which is not contained in the current ratio.
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Table 3
Medians of the standard indicators 7; to r; by year and region
rr r r3

2014 C 0.024 0.31 1.1
2014 R 0.105 1.49 1.8
2015 C 0.041 0.75 1.2
2015 R 0.210 2.82 2.1
2016 C 0.065 0.90 1.2
2016 R 0.139 0.59 2.4
2017 C 0.092 1.13 1.1
2017 R 0.199 1.05 2.6
2018 C 0.025 0.30 1.2
2018 R 0.124 2.26 23

Notes: C indicates Catalonia and R La Rioja.
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Fig. 5. Line plots for the median of the standard indicators 7; to r; by year and region
Notes: C indicates Catalonia and R La Rioja.

4. Discussion

Liquidity is a direct threat to financial health and can compromise the direct and indirect employability of the wine sector.
This study highlights the short-term solvency problems of this sector in two relevant areas (Catalonia and La Rioja) over
five years, to show the trend of the sector in terms of liquidity, using both conventional and compositional financial
indicators. The study shows significant differences in the results between both approaches, and highlights the novel y;
turnover indicator.
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Table 4
Percentage of firms under liquidity distress according to the cash flow and to the current ratio
2014 2015 2016 2017 2018
72<0, ¥,<0 C 42.1 28.6 30.4 19.0 353
R 23.1 31.2 23.5 17.6 26.7
r3<1.5, y3<\(1/2)log(1.5) C 64.0 61.5 65.4 66.7 55.0
R 26.7 27.8 22.2 22.2 25.0
r2<0, y2<0 and C 25.0 16.7 16.7 44 15.8
ri<l.5, ys<N(1/2)log(1.5) R 14.3 17.6 0.0 59 6.7

Notes: C indicates Catalonia and R La Rioja.

Conventional liquidity indicators (operating cash flow ratio; cash flow from operating activities and short-term solvency
ratio) and homologous compositional indicators emphasize that compositional ratios allow researchers and professionals to
perform a more accurate diagnosis of the liquidity of wineries, due to the very often reported outliers, asymmetry and non-
linearity in standard financial ratios. As Carreras-Simo6 and Coenders (2021), this study shows that the compositional
indicators are more suitable for statistical analysis than the standard indicators, especially for analyses involving formal
statistical inference. For instance, the significant differences in the two areas according to y; and 3 are not the same due to
asymmetry and outliers. Having said this, the compositional indicators are also suitable for descriptive sectoral analyses,
and results are comparable to standard indicators, as shown in Table 4.

It should be borne in mind that no standard indicator carries the interpretation of y; as an indicator of turnover between
operating cash inflows with respect to current investments and operating cash outflows with respect to current liabilities, as
a complement to the diagnosis of the short-term solvency. According to the results of this article, the wineries of La Rioja
tend to have more favourable cash flows than their Catalan counterparts, with high y; when y>> 0. On the contrary, Catalan
companies have an excess of operating cash outflows, and once these Catalan companies have been identified, it can be
seen that six particular wineries in Catalonia with low profits account for this situation. Thus, the joint interpretation of y;
and y; refines the diagnosis of the goal set in this article.

Regarding the differences between regions, y» and y; are statistically significant, highlighting that the wineries of La Rioja
have better liquidity than Catalan wineries, with higher operating income, translated into higher returns, in addition to
having a single well-positioned PDO that favours exports and simplifies branding and distribution, as opposed to the 11
PDOs of Catalonia and the most recent Catalan export experience (Arimany-Serrat et al., 2016).

The limitations of this article include the following. On the one hand the SABI data base includes the cash flow statement
only for large companies, while small companies are the most frequent in the sector and may be expected to have worse
liquidity problems. Having said this, the methodological differences between classical and standard indicators emerge with
firms of any size (Carreras-Simo & Coenders, 2021; Linares-Mustards et al., 2018). On the other hand, the analysis has
only assessed the significance of differences between regions and along time, but any other statistical test or model would
be feasible with the compositional indicators, and may be explored in further research. The analysis has only considered
D=4 accounting figures, but any positive figure, whose ratios with other figures are of interest (e.g., cash inflows and
outflows from financing or investing activities, non-current assets, non-current liabilities) can be included in the SBP,
simply resulting in additional ilr coordinates (Linares-Mustards et al., 2018). Further research should also assess the effects
on liquidity of Covid-19 and eventual changes in the USA tariff rates in the Biden era. Having said this, our results already
show that wineries in La Rioja are starting from a better situation to deal with future economic threats than their Catalan
counterparts.
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