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Abstract. This paper uses firm-level data to investigate the resilience of the Portuguese 
wine sector’s domestic market in the aftermath of the exogenous shock arising from 
Covid-19. To address this objective, this article applies a fractional response model. 
The results allow us to confirm that the impact of the pandemic crisis depends on firm 
structure and behaviour reflected by variables such as firm size, age, export intensity, 
market channel as well as on the geographic location of firms. This suggests the need 
for the development of innovative regional clusters and calls for managers and policy-
makers to consider the heterogeneity of wineries and dissimilar effects of contingency 
measures at the municipal level during an exogenous shock.

Keywords: wine, fractional response model, spatial dependence, exogenous shock, 
firm performance.
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1. INTRODUCTION

Based on business and consumer surveys, recent studies show that con-
tainment measures established at the onset of the pandemic determined 
either temporary or permanent closure of businesses, mobility restrictions, 
and losses in income, which led to an increase in economic uncertainty, 
affecting worldwide wine consumption [1]. The perception of an economic 
crisis caused a change in purchasing behaviours, namely in spending [2] and 
preference towards non-premium and mid-range wines [3]. Moreover, the 
pervasive effect of the pandemic, which sprawled geographically almost with-
out limitations, varied between countries, and among companies, according 
to different lockdown measures, demand elasticities, and reliance on sales 
channels [4].
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Overall, the repercussions of the pandemic caused 
significant losses for wine-producer countries, especial-
ly in domestic market sales and exports [5] with effects 
that are likely to last throughout the coming years [6]. 
Depending on the business model adopted by each coun-
try, wine industries may differ in the impacts on and per-
ceptions of the extent of the crisis [7]. Therefore, the level 
of resilience and ability to adapt to a disrupted business 
environment impacted by an exogenous shock depends 
on the structure and behaviour of firms in their location.

At the firm level, the impacts of the pandemic varied 
according to its market sales focus [8]. Smaller wineries 
were particularly affected by the pandemic’s impact on 
the on-trade channel, mostly sustained by tourist activi-
ties (e.g., bars, hotels, and restaurants) as well as those 
more dependent on selling directly to consumers at the 
winery [9]. All this led to a sharp decline in points of 
sale and local wine consumption in various wine-grow-
ing destinations [4].

Regarding the location of wineries, the pandemic 
had differentiated regional impacts at the national level 
because of both higher production volumes and collec-
tive recognition mechanisms (e.g., the tradition of high 
quality). The discrepancies at regional levels also affect-
ed the resilience of firms, due to the influence of loca-
tion on performance [10]. Wineries tend to cluster in 
the same geographic area which affects their produc-
tion capabilities [11]. Therefore, while some regions have 
shown stronger resilience, others have struggled more 
during the pandemic also due to different levels of local 
constraints, suggesting that a firm ś location might have 
influenced its economic resilience. 

Some agglomeration externalities develop natu-
rally due to spatial proximity between wine producers. 
For instance, the performance of neighbouring wineries 
can encourage the diffusion of marketing-related exter-
nalities for the entire region [12,13] This poses additional 
considerations with implications for managers and, even 
more so, for regulating bodies. Geographical clusters 
in the Portuguese wine industry are highly directed to 
collective promotion in third countries and exploring 
regional tourism activities. 

Whilst such strategies have improved the position 
of the industry at an international level, there are a few 
more opportunities that this paper highlights, which, if 
taken, would make firms more resilient. These are par-
ticularly relevant during a crisis caused by an exogenous 
shock. In this context, researchers have highlighted 
the importance of a firm’s resilience in mitigating the 
impacts caused by an exogenous shock such as a financial 
crisis, natural disaster, or pandemic. Previous research 
has informed that those firms that resist retaining busi-

ness stability, particularly, throughout a disruption tend 
to sustain sales losses, reduced market share, and dimin-
ished revenue [14]. In particular, small businesses, which 
represent most of the Portuguese wine industry, are defi-
cient in several critical factors (e.g., knowledge, resources, 
or liquidity) that ensure business resiliency to implement 
the required adjustments necessary to endure, following a 
considerable economic shock [15]. 

Firms with lower debt ratios tend to be able to 
recover more quickly due to available resources to 
employ different strategies and control losses [16]. There-
fore, the analysis of the economic performance of winer-
ies is typically accomplished by examining the progress 
of financial indicators, such as the returns on assets 
(ROA) [17-19] or other operational indicators, such as 
earnings before interest, taxes, depreciation, and amorti-
zations (EBITDA) [20]. 

Despite the earlier efforts to investigate the econom-
ic impact of Covid-19 on the firm’s economic perfor-
mance [21-23], there is a paucity of studies that analyze 
the real variation of sales during the pandemic, a gap 
this research seeks to fill by investigating the domes-
tic wine sales of Portuguese wineries which have been 
particularly affected by the negative spike in sales in the 
on-trade sector comparing 2020 and 2021 to 2019, by as 
much as 45% and 53%, respectively [24]. Portugal (4.6 
mhl, -0.6% / 2020) reduced its wine consumption levels 
in 2020 and 2021, not only compared to 2019 but also to 
its previous five-year averages [4]. Contrarily, the sale of 
wine through off-trade distribution channels (e.g., super-
markets) in 2020 rose 6.4%, up to approximately 12 mil-
lion litres, and 9.4% in 2021 compared to 2019, amount-
ing to more than 17 million litres. On average total 
domestic demand witnessed a sharper decrease in value 
rather than volume in 2020 and 2021 in comparison to 
2019, with a difference of roughly 32 p.p. and 33 p.p., 
respectively. These indicators show that Portuguese win-
eries were deeply impacted by the effects of Covid-19, 
highlighting the importance of on-trade and direct-to-
consumer channels which suffered the most during the 
pandemic, comparable to other Old World countries due 
to distancing measures and stringency of travel restric-
tions [25,26].

This study ś results can be extrapolated to Old 
World countries given the overall average dimension 
of companies, mostly comprised of small-to-medium 
size business structures, and highly fragmented [7]. 
Also, the distribution system implemented by wineries 
to reach the market is associated with winery size and 
is highly correlated to geographic origin [3]. This posits 
limitations in market positioning which relate to export 
intensity but underlines the importance of wine tourism, 
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which has progressively become a significant revenue 
stream [27]. Moreover, Portugal embodies a typical mar-
ket structure of monopolistic competition which tends 
to influence the level of differentiation of wineries, and 
business performance.

In the case of winery losses due to the Covid-19 
pandemic, analyzing changes in domestic sales losses 
provides a vision of how a short-term exogenous shock 
impacted the ability of a firm to reach new customer 
demand. In this research, the percentage change of a 
winery ś sales is the economic variable, which was esti-
mated to capture two pandemic time frames, (2020-2019 
and  2021-2019), and which occurs as a fraction and per-
centage, which from an econometric perspective, is not 
considered as a probabilistic outcome, but yet has ‘both 
two-corner solution outcomes and continuous outcomes 
in the interval [0, 1]’ [28]. Therefore, for the most part, 
traditional models are unsuitable for estimation. The 
method applied in this article offers a reliable estimator 
for the fractional response variable in the presence of a 
spatially lagged (explanatory) variable, that accounts for 
the interdependent relationships between neighbouring 
firms. According to [29], there is a lack of studies includ-
ing spatial dependence in fractional models. As far 
as we are aware, no study of the wine industry has yet 
attempted to do so.

In summary, this paper uses firm-level data to inves-
tigate the Portuguese wine sectoŕ s economic resilience 
in the aftermath of the exogenous shock arising from 
Covid-19. To address the main aim of this research, two 
complementary issues have been dealt with: (a) to deter-
mine the economic characteristics of firms that influ-
enced their resilience in the aftermath of the Covid-19 
waves in 2020 and 2021 and reflected in the fall of sales 
in the domestic market; (b) to analyze the previous issue 
using a fractional response model that combines the spa-
tial/geographic dependence factor of wineries. 

Methodologically, this research applied a two-part 
fractional response model with spatial dependence, 
which allows overcoming, at the same time, two of the 
main drawbacks of the existing literature which are 
conditioning appropriate interpretations and policy rec-
ommendations. First, the relevance and advantages of 
using appropriate fractional response models over other 
regression models, which are unable to cope with values 
in the interval [0, 1] and not with an excessive number 
of boundary values in the dependent variable. Second, 
the importance of including a spatially lagged term in 
the analysis to account for the role of the firm ś geo-
graphical location in economic performance. The combi-
nation of these two issues constitutes a methodological 
advancement in achieving robust findings that allow a 

better understanding of the firm ś behaviour (specifical-
ly those in the wine sector), namely the propensity and 
intensity of firm-level economic resilience in the after-
math of an exogenous shock triggered by Covid-19. 

This study provides important managerial implica-
tions for the resilience of wineries in facing a disrupted 
business environment impacted by an exogenous shock 
and improves management decision-making in a post-
pandemic and recovery phase. Additionally, it provides 
new scientific background on the estimation and utility 
of fractional response models.

The remainder of this paper is organized as fol-
lows: Section 2 develops the econometric approach to the 
research problem, section 3 presents the econometric func-
tion, the data, and the results, and Section 4 concludes.

2. ECONOMETRIC APPROACH

The study analyzes two estimations taking into 
account variations in domestic sales losses between 2019 
and 2020 and between 2019 and 2021, to capture chang-
es in the behaviour of companies along two different 
stages of the pandemic. In both models, the dependent 
variable is the relative loss of a firm’s sales in the domes-
tic market. It fills the condition , in which a value of  
represents wineries that showed no sales losses, and con-
versely a value of  represents a loss of 100% of total sales. 
Therefore, since the main goal is to estimate , economet-
ric models that assume a linear relationship between the 
explanatory and the dependent variable may produce 
predicted values that lie outside the meaningful bounda-
ries [0, 1], including the marginal effects.

To overcome such difficulty, alternative approaches 
are presented in the literature. Censored models, such as 
Tobit models may represent an alternative approach [30], 
[31]. However, they require piled-up observations in both 
limits of the interval, which is unlikely the case for our 
dependent variable. The most likely scenario for wineries 
is that the majority of firms experienced a drop in sales, 
even though a significant proportion did not report any 
loss (firms in this last category are represented by a ‘0’ in 
the interval [0, 1]).

2.1 The fractional response model

An appropriate solution for the estimation approach 
is the use of fractional response models, as recommend-
ed by [32], to guarantee predictions in the meaningful 
interval that can be properly interpreted. They proposed 
a thorough answer to this issue, by considering the fol-
lowing expression: 
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E(yi | xi) = G(xiβ) (1)

where G(∙) is a known function satisfying 0 ≤ G(z) ≤ 1 
for all z ∈ R. The dependent variable is represented by 
yi, whereas xi denotes the vector of explanatory varia-
bles. The use of this approach ensures that the predicted 
values of y lie in the [0, 1] interval. In applied research, 
two main solutions for G(∙), as a cumulative distribution 
function (cdf), are typically used, namely the logistic 
function, (fractional logit) and the standard normal dis-
tribution function, (fractional probit), which ought to be 
estimated through non-linear techniques. 

Considering this, the fractional response models 
allow the estimation of sales losses, with predicted val-
ues inside the relevant boundaries, and are typically 
estimated through non-linear least-squares methods or 
quasi-maximum likelihood approaches.

A further issue that could occur when modelling 
firms’ sales losses in the pandemic crisis might be the 
existence of sample selection bias, specifically since not 
all firms have reported losses. Since the value of total 
exports did not suffer a downturn [24], some firms 
might even have registered increased sales.

Despite the Heckman selection model offering a 
plausible solution to the expectable selection problem, it 
cannot cope with the previously identified issue of pre-
dicted values outside the meaningful interval [0, 1]. Fur-
thermore, it requires the dependent variable to be nor-
mal for the assumptions to hold, and it does not account 
for neglected heterogeneity across the sample. Having 
this methodological scenario, [33] offers an appropriate 
solution, namely the use of two-part models. By using 
their proposed framework, the model is divided into 
two components: a binary and a continuous one. The 
binary component is used to estimate the occurrence 
of the event (0 for firms without domestic sales losses, 
and 1 for firms with registered domestic sales losses), 
and the extent of the domestic sales losses is estimated 
in the continuous part of the model, through a frac-
tional regression model. Here, only firms who regis-
tered domestic sales losses are included, which solves 
the problem of selection. Furthermore, using a fractional 
response approach to model the continuous part also 
solves the issue of predicted values outside the meaning-
ful interval.

Thus, following [33], the first part of this model is 
defined by a standard binary choice model, modelling 
the probability of observing a positive outcome,

y* = { 0 , y = 0
          1 , y ∈ (0 ,1)

 (2)

P(y* = 1|x) = E(y*|x) = F(xβ1P) (3)

where F(∙) is the distribution function, usually the logis-
tic function or the standard normal, β1P refers to the 
parameters of the first-part equation. Here, the propen-
sity to have registered sales losses is modelled.

The second part of this model considers only the 
positive outcomes in equation 4 and models the magni-
tude of non-zero outcomes. When modelling for sales 
losses, this means considering only firms who registered 
losses and thus modelling the intensity of the loss. The 
second part may be defined by:

E[(y|x,y ∈ (0,1) ] = M(xβ2P) (4)

where β2P refers to the parameters of the equation of the 
second part. Consequently, M(xβ2P) may be estimated 
through the QML method. Considering equations 3 and 
4, and following [34], E[(y|x) is then defined by:

E(y|x) = E[(y|x,y ∈ (0,1)] ∙ P[y ∈ (0,1)|x] = M(xβ2P) ∙ 
F(xβ1P)

 (5)

Considering the fractional response nature of the 
variable of interest, the quantity of boundary observa-
tions, as well as the sample selection issues, this two-
part model approach produces meaningful and consist-
ent results.

The interpretations of the obtained estimations 
should consider the conditional expectation of the 
dependent variable, i.e., E(y|x). Thus, the computation 
of the average marginal effects (AME) of each model is 
required [20]. In the two-part FRM modelling, following 
[33], the AMEs are given by:

AMEXk =  =  F(xiβ1P) =  M(xiβ2P) (6)

In the case of dichotomous explanatory variables, 
the AMEs are given by the trivial difference of the 
adjusted predictions, i.e., the difference in the prob-
ability when that variable is observed and when it is not 
observed.

2.2 The fractional response model with spatial dependence

The role of the firm’s location is typically stud-
ied within the framework of spatial econometrics by 
including a spatially weighted matrix that accounts for 
the distance between firms in a regression [35-37]. The 
main rationale is that the output of a firm depends on 
(and influences) the activities of neighbouring firms. 
This may occur due to the existence of spatial spillovers 



47Fractional responses with spatial dependence of Portuguese wineries’ domestic market sales to an exogenous shock (Covid-19)

generated by proximity [38], such as innovative regional 
clusters or transfer of knowledge between neighbouring 
producers.

Despite its relevance, the integration of spatial 
dependence into fractional response models is a rare 
phenomenon in the literature, with a handful of contri-
butions extending the existing framework of fractional 
regression models. Specifically, [39] proposes consider-
ing additive errors as a way to include the spatial lagged 
term in the function. More recently, in the framework 
proposed by [29], spatial dependence is introduced 
through a spatial lag of the fractional dependent vari-
able, inside a nonlinear function, as an extension to the 
[32] approach. This is the Fractional Response Spatial 
Lag Model (FRSLM) and may be defined as:

Yi = G(α∑j≠iwijYj + Xiβ) + ui (7)

In this specification, a link function G(*) is defined 
so that predicted E(Yi) values are bounded to the mean-
ingful [0, 1] interval. Spatial dependence is included 
within the defined function, where wijYj represents the 
spatially lagged variable, provided from a row-standard-
ized spatial weight matrix wij, (W*W) in which all val-
ues are non-negative and represent the weight of the dis-
tance between each pair of firms i and j. Moreover, Xiβ is 
the matrix of the explanatory variable multiplied by the 
respective regression parameters.

The FRSLM approach is relevant in our case, as 
wine is an industry in which geographic location plays 
a crucial role in determining the behaviour and strategic 
decisions of a firm [30,32]. 

3. ECONOMETRIC FUNCTION, DATA, AND RESULTS

3.1 Econometric function

The market characteristics of the Portuguese wine 
industry allow us to define an econometric production 
function that represents the technology of all firms, due 
to technological homogeneity, which should be depend-
ent on a set of intrinsic characteristics and interaction 
with neighbours, i.e., spatial dependence [12].

The explained variable is the domestic market sales 
losses of wineries, measured through the loss in 2020 
and 2021 in comparison with 2019 (a fraction between 0 
and 1). For the selection of the explanatory variables, the 
wine literature employing the resource-based view (RBV) 
of the firm framework usually considers factors such 
as size, which can be either measured as the number of 
paid employees [40] or the value of total assets [41]. Size 
is typically identified as a positive driver of performance, 

since wineries can benefit from reaching economies of 
scale, due to higher availability of resources.

The age of a firm is also a relevant factor as it serves 
as a proxy for experience ([41-43]. The impact of age is 
not clear in the literature, as it could boost performance 
by the benefits of reputation or hamper it through the 
rigidness of strategies employed and lack of innovative 
dynamism [44].

Among other relevant factors affecting the perfor-
mance of wineries, [45,46] the marketing budget is likely 
to impact the ability of firms to engage in innovative 
strategies, such as communication or promotion in third 
countries. 

Export intensity, typically measured as the share of 
exports to total sales, refers to the strategic positioning 
of a firm in the international market. It is intrinsically 
linked with performance [31,43,47], as most successful 
exporting firms are generically associated with higher 
value. 

Furthermore, the dependence on the on-trade chan-
nel affected losses, through the closure of most wine 
tourism activities during the lockdown [9,7]. To control 
for such phenomena, a dummy variable is included, tak-
ing a value of 1 if a firm has any form of tourism activity 
(tasting room, restaurant, wine store, or accommodation 
facilities) and 0 otherwise.

Finally, the inputs required for a firm ś operations 
are considered as control variables, by including the val-
ue of the supplies and services as a proxy [10,48].

As mentioned by [29], there is a lack of studies that 
include spatial dependence in fractional response frame-
works. The present paper includes the spatially lagged 
variable in the econometric function. A positive signal of 
such a variable indicates that firms that are located near 
their competitors struggled more than those who are 
isolated. Conversely, a negative sign suggests that region-
al clustering is a positive driver of resilience. 

Following equation (7) and the set of characteristics 
presented above, the function that explains sales losses 
in Portuguese wineries is given by: 

SalesLossi = G(α∑j≠iwijSalesLossj + β1Ln(Employees)i 
+ β2Agei + β3Ln(Marketing)i + β4ExportIntensityi + 
β5WineTourismi + β6Ln(SuppliesServices)) + ui

 (8)

3.2 Data

The dataset for this study is composed of Portuguese 
firms within the 11021 NACE code to ensure technologi-
cal homogeneity (the same production function applies 
to all included firms). Data is retrieved from the official 
fiscal reports of wineries for the years 2019, 2020 and 
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2021 to monitor the extent of losses during the pandem-
ic. Careful screening of the data available for all varia-
bles for both years provided a final sample of 290 winer-
ies in 2019 and 2020 and 270 in 2021 covering mainland 
Portugal. 

Figure 1 shows the distribution of the dependent 
variable (sales losses) and it highlights the methodologi-
cal relevance of analyzing the phenomena with the use 
of fractional response models as well as the superiority 
of two-part models and provides key insights into the 
overall situation during 2020 and 2021.

Figure 1 displays the histograms of losses for the 
years 2020 and 2021. First, the figure shows a high preva-
lence of zero-observations, which means firms that did 
not report any domestic sales losses. In 2020, 31.14% of 
the total sample, whereas in 2021 the number was 48.88%.

Second, a quick look shows that the effects of the 
pandemic were much larger in the year 2020. The aver-
age drop in domestic sales in 2020 was 16.34%, whereas, 
in 2021, the drop was significantly lower, 11.86%. Addi-
tionally, the histogram provides a further reading. In 
2021, the concentration of firms near the left margin, 
i.e., reporting zero loss, is much larger than in 2020. Of 
the 290 firms that were active in this period, we see that 
121 reported domestic sales losses lower than 10% in 
2020. This means 41.72% of the firms. In 2021, the num-
ber of firms that registered domestic sales losses lower 
than 10% was 181, a whopping 67.04 % of the total of 
firms This shows that the resilience of Portuguese winer-
ies was a fact, alongside the speed of recovery.

Table 1 presents the descriptive statistics of the 
dependent and explanatory variables of the estimated 
econometric function.

At first glance, both pandemic years, 2020 and 2021, 
exhibited an average drop in domestic sales in compari-

son to 2019 of, approximately, 16% and 12%, respectively. 
Yet, the average annual turnover exhibited a different 
behaviour, first decreasing from 2019 to 2020 but step-
ping up in 2021 in comparison to 2019, which suggests 
an increase in sales value. This sets the generic scenario 
for domestic sales losses caused by the pandemic crisis. 

In terms of firm characteristics, the heterogene-
ity of Portuguese wineries is observed with the size of 
firms ranging from just 1 employee to 638 of the larg-
est producer. Similarly, disparities in age are also visible, 
with ages ranging from 8 to 104 years old (averaging 
24 years). The mean expenditure per firm on promo-
tion (marketing) was € 204,937. Exports are an impor-
tant driver of wineries´ growth. 64.71% of the firms 
are exporters. In terms of value, exports account for 

Figure 1. Histogram of sales losses (0-100%): 2020; 2021.

Table 1. Descriptive statistics.

Variable Mean Std. Dev. Min. Max.

Sales Loss (2020/2019) 0.1634 0.1896 0 1
Sales Loss (2021/2019) 0.1186 0.1857 0 1
Turnover 2019 (euro) 3,282,168 1,12E+07 147 1.46E+08
Turnover 2020 (euro) 3,145,864 1.08E+07 768 1.37E+08
Turnover 2021 (euro) 3,766,341 1.25E+07 84 1.56E+08
Employees (#) 16.8581 44.7994 1 638
Age (years) 24.9273 18.4095 8 104
Marketing expenditures 
(euro) 204,937 1,265,488 0 2.02E+07
Export intensity 0.1956 0.2622 0 0.9978
Wine Tourism 0.2768 0.4482 0 1
Supplies and services 
(euro) 611,562 2,594,145 2,538 3.85E+07
Spatial Lag (2020/2019) 0.1654 0.0435 0.0281 0.2787
Spatial Lag (2021/2019) 0.1951 0.1036 0.0122 0.4851
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an average of 19.56% of the firm’s total turnover, and 
27.68% of the wineries have some sort of wine tourism 
activity (wine shop, tasting room, guided tours, etc.). 
The mean value of supplies and services (water supply, 
electricity, oil, etc.) was € 611,562.70. 

Additionally, we estimated the Variance Inflation 
Factor (VIF) to detect the existence of multicollinear-
ity in our datasets. By the rule of thumb, 10 takes on a 
critical value for the presence of multicollinearity. This 
hypothesis is dismissed since the mean VIF is 1.62 in 
2020 and 2.11 in 2021 in which the maximum value is 
2.98 (for the variable “employees”) in 2020 and 4.04 (for 
the variable “supplies and services”) in 2021.

3.3 Results

Considering that more than 31% and 49% of all the 
firms analyzed in 2020 and 2021, respectively, did not 
report any loss at all, the possibility of sample selection 
bias ought to be tested and accounted for. The rationale 
is that the intrinsic reality of those firms that did not 
suffer any losses might be substantially different from 
those that did report losses during the period. 

Table 2 provides the results of the econometric esti-
mations referring to the two-part fractional model1 as it 
provides superior results in terms of statistical robust-
ness [20,33].

Both estimated periods (2020-2019 and 2021-2019) 
share similar results in terms of signal and significance 
in the main equation (which models the intensity of 
sales losses), except for the size of the firm and age. It is 
noticeable, however, that there are interesting differences 
among both selection equations (i.e., probability/pro-
pensity of having a loss in sales). Among these, the size 
of a firm (measured through the number of employees), 
marketing budgets and services supplies are deemed sig-
nificant determinants of having a loss between 2020 and 
2019, whereas, in the second period, which represents 
the subsequent pandemic time frame, these variables did 
not significantly affect sales losses in the domestic mar-
ket. This suggests different phenomena: (i) larger firms 
were more prone to having registered sales losses during 
the first year of the pandemic; (ii) among the firms who 
did register losses, larger firms were less affected (i.e., the 
level of loss was lower for larger firms); and (iii) 2021, 
on-trade sales increased independently of size, age, and 
marketing budgets.

1 To check for divergences in results in the Two-part fractional model 
we compared its estimations with two other models: the fractional logit, 
and the Two-step Heckman. In Appendix 1 – Table A we present the 
first two models and report in the text the results of the Two-part frac-
tional model.

Furthermore, in both selection equations, the results 
suggest that larger firms, with higher marketing expend-
iture and heavier structure of operational costs, were 
struck harder in the first year of the pandemic, with a 
higher probability of having registered domestic sales 
losses than their smaller, more flexible counterparts. 
However, it is interesting when the interpretation goes 
to the continuous part of the model, which models not 
the probability to register domestic sales losses but the 
dimension of domestic losses. In the main equation, we 
see that larger firms were hit with lower impact. The 
same goes for the supplies and services variable, which 
reinforces the previous reading.

These results mean that larger firms have an overall 
stronger reaction and adaptation capability to a crisis, 

Table 2. Econometric estimations of the Two-part fractional model.

Variables

Dependent variable: Sales Loss

2020/2019 2021/2019 2020/2019 2021/2019

Main equation Average marginal 
effects

Ln(Employees) -0.1800*
(0.0978)

0.0704
(0.0711)

-0.0338*
(0.0182)

0.0106
(0.0109)

Age 0.0097***
(0.0033)

-0.0004
(0.0039)

0.0018***
(0.0006)

-0.0006
(0.0006)

Ln(Marketing) 0.0912
(0.0645)

-0.0129
(0.0174)

0.0171
(0.0121)

-0.0019
(0.0126)

Export intensity 0.7894***
(0.2941)

1.1378***
(0.4225)

0.1418***
(0.0553)

0.1712***
(0.0653)

Wine Tourism 0.3557**
(0.1517)

0.2971*
(0.1574)

0.0667**
(0.0284)

0.0447*
(0.02341)

Ln(SuppliesServices) -0.3089***
(0.1128)

-0.1860**
(0.0932)

-0.0579***
(0.0212)

-0.0280**
(0.1419)

Spatial Lag (LossW) 2.9411**
(1.2854)

8.8978***
(1.2222)

0.5519**
(0.2427)

1.3388***
(0.1343)

Selection equation

Ln(Employees) 0.5579**
(0.2256)

0.3338
(0.2110)

Ln(Marketing) 0.2982**
(0.1193)

-0.0060
(0.0444)

Export intensity -0.6992
(0.6522)

-0.3792
(0.5928)

Ln(SuppliesServices) -0.7587***
(0.2324)

-0.0824
(0.1723)

Dummy Port wine 2.2375**
(1.0718)

1.9565*
(1.0635)

Model statistics
Log-likelihood -83.3423 -45.5388
Pseudo R2 0.2297 0.6826

Note: ***, ** and * denote significance at the 1%, 5% and 10% lev-
els, respectively. Standard errors are reported in parentheses.
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which is in line with the findings by [49]. Moreover, our 
findings confirm [21] results, demonstrating that small-
er firms are more likely to have registered higher losses 
during the pandemic than larger firms, which were 
capable of achieving economies of scale. 

Results show that export intensity is positively linked 
with the size of the loss in sales (but has no significant 
effect on the probability of having sales losses). This hap-
pens since the response variable captures changes in 
domestic market sales, and the wineries that are more 
involved in export activities are also likely to be more 
dependent on the external markets’ on-trade channel 
(generally higher value wines), which suffered more from 
the restrictions imposed during the pandemic, a behav-
iour similar to the domestic market. Consequently, the 
export intensity remains a strong driver for the dimen-
sion of sales losses in 2021, hinting that a dependence on 
the on-trade channel affects the recovery of wineries.

Wine tourism activities are identified as positive 
drivers of sales losses. This is explained by the travel-
ling restrictions during the lockdowns. Since the sales of 
these firms are dependent on wine tourism sales (direct 
sales), their losses were stronger than those of the firms 
that did not have wine tourism activities, which is in 
line with [9] findings.

The two-part fractional response model requires the 
analysis of the AMEs for accurate interpretations of the 
true effects of the explanatory variables in the dependent 
variable. Overall, the results confirm the existing RBV 
framework literature in terms of determinants of perfor-
mance. The overall effect of size (employees) is negative, 
which signals that achieving economies of scale in the 
Portuguese wine industry was a factor that determined 
greater resilience during the pandemic. This is in line 
with the previous findings regarding performance stud-
ies [15,16,43,50] but more relevantly, with the suggestion 
that smaller firms struggled more during the pandemic 
[4]. This can be explained by the lower exposure to the 
on-trade channel that larger firms could have when 
compared with smaller competitors. 

Older firms showed higher intensity of domestic 
sales losses Ceteris paribus, a firm that is 10 years old-
er than others suffered greater intensity of sales losses, 
being nearly 2% more. This confirms that older firms 
might show higher rigidness in processes and therefore 
display lower resilience than younger firms. Another 
explanation could be that the oldest firms in the sample 
are Port wine producers, who are also highly dependent 
on wine tourism activities, in the domestic market. This 
is most interesting given that in the selection model for 
companieś  sales losses between 2021 and 2019, when 
the pandemic was still thriving but showing some signs 

of receding, Port wine producers’ sales losses were still 
significantly affected.  

The industry-level scenario set for the Portuguese 
wine industry states that in 2020 and 2021, exports grew 
in both value and volume [24] despite the pandemic. 
However, in our sample, the intensity of exports shows 
a positive sign towards the intensity of domestic sales 
losses. Therefore, it is likely that wineries that are more 
dependent on the on-trade channels in the domestic 
market are dependent on the same channel in the inter-
national market. 

The dependence on the on-trade channel is also 
evaluated through the wine tourism dummy, which 
shows, as expected, a positive relationship with the 
intensity of domestic sales losses. Ceteris paribus, having 
wine tourism activities meant that that firm experienced 
on average, a 6.67% higher loss than a firm that does not 
engage in tourism activities. This is explained by the fact 
that tourism was one of the most affected sectors, wit-
nessing a disrupted environment that imposed mobil-
ity restrictions that drastically reduced flows of tourists 
as well as suffering temporary or permanent closure of 
businesses [9]. In 2021, that impact was not dissipated, 
but a reduction in both the coefficient and the significant 
level shows that the less stringent lockdown period, i.e., 
2021, translated into less severe losses.

The supplies and services variable is a proxy for 
inputs that are required to carry out production (such as 
water, gas, electricity, etc.) and it is negatively related to 
the intensity of the losses, meaning that firms with larg-
er structures reported lower domestic sales losses than 
smaller firms. In 2021, the impact was mitigated, with a 
reduction in both the coefficient and the significant level.

The spatially lagged variable reveals a positive rela-
tionship with the intensity of sales losses. This sug-
gests that proximity relationships (usually envisioned 
as regional clusters) implied a domino effect during the 
crisis. Most agglomerations of firms comprise small-
to-medium-size wineries with a high dependence on 
tourism, which determines performance-wise regional 
homogeneity in response to exogenous shocks. This 
underscores the importance of innovation and market-
ing efforts to enhance brand recognition, which have 
been shown to increase a winery ś resilience to such a 
ubiquitous and destructive phenomenon [9]. In 2021 
there was a reinforcement of the spatial component.

4. CONCLUSION

The Covid-19 crisis impacted most industries world-
wide through the imposed restrictions that governments 
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took to contain the spread of the virus. This highly chal-
lenging environment triggered paradigm shifts in most 
industries, in response to demand and supply disrup-
tions as well as future economic uncertainty. The wine 
industry is a good example of such an impact, with a 
negative spike in consumer demand and a quick shift in 
buying behaviour [3,51], which tended towards cheaper 
and lower quality wines, with a profound impact on 
domestic market sales, as this study illustrates.

Recent research in the wine literature has pointed 
out that the resilience of the wine industry is dependent 
on the strategies of government and regulatory bodies as 
well as firm-level capabilities in response to exogenous 
shocks [3]. Despite its relevance, no studies to date have 
analyzed the extent of the impacts of the pandemic on 
firm-level performance, through the analysis of financial 
indicators, which this study tried to accomplish.

The results of this study reveal two main trends that 
directly answer the research issues posed in the intro-
duction. First, not all firms suffered from the impacts 
of the pandemic. While some firms lost their domestic 
sales almost entirely, some firms did not feel the impact 
of the pandemic. 

Moreover, this paper identified several firm struc-
ture and behaviour variables that explain such dis-
crepancies, such as firm size, age, export intensity, and 
dependence on the on-trade channel. As an illustration, 
this research demonstrates that in a context of crisis, 
increasing export intensity leads to a rise in the loss of 
sales in the domestic market, which is related to a sub-
stitution effect of the on-trade sales by exports due to 
contingency measures, which affect direct-to-consum-
er sales within the domestic market. Therefore, strong 
policy measures are needed to tackle this issue, namely 
through the development of digital platforms, both col-
lective and individual, that allow increasing the direct 
sale of wines in national markets, namely in companies 
that are outside the large distribution system. This issue 
is interrelated with a broader requirement to develop 
and apply downstream business models that are not 
as developed in Portugal as well as in traditional Old 
World countries [3].

Second, this study ś results exemplify the negative 
effect of the concentration of small average size firms 
that perform in a fragmented way and apparently with-
out associative support. Public policies that strengthen 
associative relations and cooperation between firms 
would allow greater economic resilience of small busi-
nesses to external shocks such as a pandemic. So, it 
seems that agglomeration is not sufficient to promote 
entrepreneurial resilience and ultimately it can lead 
small businesses to compete for a direct-to-consumer 

market that is contracting. The variable “wine tourism” 
reveals precisely this, i.e. that companies most exposed 
to direct sales, are those that suffer most through the 
reduction of sales in the domestic market, in the absence 
of alternative means of selling (e.g. online). Furthermore, 
the spatial effect can also be a consequence of other fac-
tors such as the heterogeneous impact of government 
contingency measures at the municipal level that affect-
ed wineries differently, particularly those serving local 
demand.

Therefore, this study indicates the need for the 
development of regional robust clusters. Such examples 
could involve the development of cooperative practices 
between neighbouring firms, such as knowledge sharing, 
in overcoming some obstacles that firms and regions 
might encounter as well as promotion. Expanding the 
geographical range of sales in the on-trade channel 
could improve resilience when a specific region is more 
affected than others by an exogenous factor.

Overall, this paper provides some practical insights 
that have the potential to be further developed, such 
as the study of regional differences, particularly in the 
behaviour of wineries within each wine region. Addi-
tionally, it reveals that firms should focus on sharing 
knowledge, research, development activities, and other 
innovative ventures, in line with [52]. Moreover, proper 
strategy design and market positioning could be key to 
ensuring resilience in challenging circumstances, as sug-
gested by [53].

This paper is not without limitations. Future 
research could be improved by defining clear lines 
between wine regions since this paper showed that there 
are likely to be significant structural differences between 
different wine regions in Portugal.

ACKNOWLEDGEMENTS

This study has received support from: the FEDER – 
Interreg SUDOE project SOE3/P2/F0917, VINCI – Wine, 
Innovation and International Competitiveness, and the 
FCT – Portuguese Foundation for Science and Technol-
ogy, project UIDB/04011/2020.

We would also like to convey our gratitude to the 
reviewers for the positive and helpful comments for 
modification and improvement.

REFERENCES

[1] J.-M. Cardebat, P. Masset, and J.-P. Weisskopf, 
“COVID-19: What is Next for the Market for Fine 



52 Samuel Faria et al.

Wines?,” SSRN Electronic Journal, Jul. 2020, https://
doi.org/10.2139/ssrn.3636317.

[2] J. Rebelo, R. Compés, S. Faria, T. Gonçalves, V. 
Pinilla, and K. Simón-Elorz, “Covid-19 lockdown 
and wine consumption frequency in Portugal and 
Spain,” Spanish Journal of Agricultural Research, 
vol. 19, no. 2, p. e0105R, Jun. 2021, https://doi.
org/10.5424/sjar/2021192r-17697.

[3] B. Niklas et al., “Wine industry perceptions and 
reactions to the COVID‐19 crisis in the Old and 
New Worlds: Do business models make a dif-
ference?” Agribusiness, May 2022, https://doi.
org/10.1002/agr.21748.

[4] OIV, “State of the world vitivinicultural sector in 
2020”, https://www.oiv.int/public/medias/7909/oiv-
state-of-the-world-vitivinicultural-sector-in-2020.pdf, 
Apr. 2021.

[5] B. Marco-Lajara, P. Seva-Larrosa, L. Ruiz-Fernán-
dez, and J. Martínez-Falcó, “The Effect of COV-
ID-19 on the Spanish Wine Industry,” 2021, pp. 
211–232. https://doi.org/10.4018/978-1-7998-8314-
2.ch012.

[6] T. Davids, N. Vink, and K. Cloete, “Covid-19 and 
the South African wine industry,” Agrekon, vol. 61, 
no. 1, pp. 42–51, 2022, https://doi.org/10.1080/0303
1853.2021.1975550.

[7] B. Niklas, A. Guedes, R. M. Back, J. Rebelo, and 
V. F. Laurie, “How resilient are wine tourism des-
tinations to health-related security threats? A win-
ery perspective,” Journal of Destination Marketing 
and Management, vol. 24, Jun. 2022, https://doi.
org/10.1016/j.jdmm.2022.100707.

[8] Prowein, “The latest ProWein Business Report 2020 
is now available: Covid-19 is the biggest challenge 
for the global wine industry,” https://www.prowein.
com/en/For_Press/Press_material/Press_Releases/
The_latest_ProWein_Business_Report_2020_is_
now_available_Covid-19_is_the_biggest_challenge_
for_the_global_wine_industry, Dec. 2020.

[9] A. Guedes, B. Niklas, R. M. Back, and J. Rebelo, 
“Implications of an exogenous shock (COVID-19) 
on wine tourism business: A Portuguese winery 
perspective,” Tourism and Hospitality Research, 
2022, https://doi.org/10.1177/14673584221085214.

[10] S. Faria, S. Gouveia, A. Guedes, and J. Rebelo, 
“Transient and persistent efficiency and spatial 
spillovers: Evidence from the Portuguese wine 
industry,” Economies, vol. 9, no. 3, Sep. 2021, htt-
ps://doi.org/10.3390/economies9030116.

[11] J. Canello and F. Vidoli, “Investigating space-time 
patterns of regional industrial resilience through 
a micro-level approach: An application to the Ital-

ian wine industry,” Journal of Regional Science, 
vol. 60, no. 4, pp. 653–676, Sep. 2020, https://doi.
org/10.1111/jors.12480.

[12] S. Faria, S. Gouveia, and J. Rebelo, “Transient and 
persistent efficiency: An application to Portu-
guese wineries,” Economics and Business Letters, 
vol. 11, no. 1, pp. 16–23, Mar. 2022, https://doi.
org/10.17811/ebl.11.1.2022.16-23.

[13] F. Vidoli, C. Cardillo, E. Fusco, and J. Canello, 
“Spatial nonstationarity in the stochastic frontier 
model: An application to the Italian wine industry,” 
Regional Science and Urban Economics, vol. 61, pp. 
153–164, Nov. 2016, https://doi.org/10.1016/J.REG-
SCIURBECO.2016.10.003.

[14] A. Iftikhar, L. Purvis, and I. Giannoccaro, “A meta-
analytical review of antecedents and outcomes 
of firm resilience,” Journal of Business Research, 
vol. 135, 2021, https://doi.org/10.1016/j.jbus-
res.2021.06.048.

[15] M. Partridge, S. Hun Chung, and S. S. Wertz, “Les-
sons from the 2020 Covid recession for understand-
ing regional resilience,” Journal of Regional Sci-
ence, vol. 62, no. 4, 2022, https://doi.org/10.1111/
jors.12584.

[16] R. Zeitun and M. Goaied, “The nexus between debt 
structure, firm performance, and the financial cri-
sis: non-linear panel data evidence from Japan,” 
Applied Economics, vol. 54, no. 40, pp. 4681–4699, 
Aug. 2022, https://doi.org/10.1080/00036846.2022.2
033680.

[17] R. Sellers-Rubio, “Evaluating the economic perfor-
mance of Spanish wineries,” International Journal 
of Wine Business Research, vol. 22, no. 1, pp. 73–84, 
2010, https://doi.org/10.1108/17511061011035215.

[18] R. Sellers and V. Alampi-Sottini, “The influence of 
size on winery performance: Evidence from Italy,” 
Wine Economics and Policy, vol. 5, no. 1, pp. 33–41, 
2016, https://doi.org/10.1016/j.wep.2016.03.001.

[19] J. Rebelo, S. Gouveia, L. Lourenço-Gomes, and A. 
A. Marta-Costa, “Wine Firm’s Size and Economic 
Performance: Evidence from Traditional Portu-
guese Wine Regions,” Grapes and Wines - Advances 
in Production, Processing, Analysis and Valorization, 
2018, https://doi.org/10.5772/intechopen.71320.

[20] S. Faria, J. Rebelo, and S. Gouveia, “Firms’ export 
performance: A fractional econometric approach,” 
Journal of Business Economics and Management, 
vol. 21, no. 2, pp. 521–542, Feb. 2020, https://doi.
org/10.3846/jbem.2020.11934.

[21] H. Shen, M. Fu, H. Pan, Z. Yu, and Y. Chen, “The 
Impact of the COVID-19 Pandemic on Firm Per-
formance,” Emerging Markets Finance and Trade, 

https://doi.org/10.2139/ssrn.3636317
https://doi.org/10.2139/ssrn.3636317
https://doi.org/10.5424/sjar/2021192r-17697
https://doi.org/10.5424/sjar/2021192r-17697
https://doi.org/10.1002/agr.21748
https://doi.org/10.1002/agr.21748
https://www.oiv.int/public/medias/7909/oiv-state-of-the-world-vitivinicultural-sector-in-2020.pdf
https://www.oiv.int/public/medias/7909/oiv-state-of-the-world-vitivinicultural-sector-in-2020.pdf
https://doi.org/10.4018/978-1-7998-8314-2.ch012
https://doi.org/10.4018/978-1-7998-8314-2.ch012
https://doi.org/10.1080/03031853.2021.1975550
https://doi.org/10.1080/03031853.2021.1975550
https://doi.org/10.1016/j.jdmm.2022.100707
https://doi.org/10.1016/j.jdmm.2022.100707
https://www.prowein.com/en/For_Press/Press_material/Press_Releases/The_latest_ProWein_Business_Report_2020_is_now_available_Covid-19_is_the_biggest_challenge_for_the_global_wine_industry
https://www.prowein.com/en/For_Press/Press_material/Press_Releases/The_latest_ProWein_Business_Report_2020_is_now_available_Covid-19_is_the_biggest_challenge_for_the_global_wine_industry
https://www.prowein.com/en/For_Press/Press_material/Press_Releases/The_latest_ProWein_Business_Report_2020_is_now_available_Covid-19_is_the_biggest_challenge_for_the_global_wine_industry
https://www.prowein.com/en/For_Press/Press_material/Press_Releases/The_latest_ProWein_Business_Report_2020_is_now_available_Covid-19_is_the_biggest_challenge_for_the_global_wine_industry
https://www.prowein.com/en/For_Press/Press_material/Press_Releases/The_latest_ProWein_Business_Report_2020_is_now_available_Covid-19_is_the_biggest_challenge_for_the_global_wine_industry
https://doi.org/10.1177/14673584221085214
https://doi.org/10.3390/economies9030116
https://doi.org/10.3390/economies9030116
https://doi.org/10.1111/jors.12480
https://doi.org/10.1111/jors.12480
https://doi.org/10.17811/ebl.11.1.2022.16-23
https://doi.org/10.17811/ebl.11.1.2022.16-23
https://doi.org/10.1016/J.REGSCIURBECO.2016.10.003
https://doi.org/10.1016/J.REGSCIURBECO.2016.10.003
https://doi.org/10.1016/j.jbusres.2021.06.048
https://doi.org/10.1016/j.jbusres.2021.06.048
https://doi.org/10.1111/jors.12584
https://doi.org/10.1111/jors.12584
https://doi.org/10.1080/00036846.2022.2033680
https://doi.org/10.1080/00036846.2022.2033680
https://doi.org/10.1108/17511061011035215
https://doi.org/10.1016/j.wep.2016.03.001
https://doi.org/10.5772/intechopen.71320
https://doi.org/10.3846/jbem.2020.11934
https://doi.org/10.3846/jbem.2020.11934


53Fractional responses with spatial dependence of Portuguese wineries’ domestic market sales to an exogenous shock (Covid-19)

vol. 56, no. 10, pp. 2213–2230, Aug. 2020, https://
doi.org/10.1080/1540496X.2020.1785863.

[22] M. Fu and H. Shen, “COVID-19 and Corpo-
rate Performance in the Energy Industry,” Energy 
Research Letters, vol. 1, no. 1, May 2020, https://
doi.org/10.46557/001c.12967.

[23] S. Hu and Y. Zhang, “COVID-19 pandemic and 
firm performance: Cross-country evidence,” Inter-
national Review of Economics and Finance, vol. 74, 
pp. 365–372, Jul. 2021, https://doi.org/10.1016/j.
iref.2021.03.016.

[24] IVV, “Vendas no Mercado Nacional,” https://www.
ivv.gov.pt/np4/606/, Dec. 2020.

[25] S. Faria, A. Guedes, J. Rebelo, and S. Gouveia, 
“Impact of an exogenous shock (COVID-19) on the 
performance of Portuguese wine firms: a structural 
break analysis,” Applied Economic Letters, 2023, htt-
ps://doi.org/10.1080/13504851.2023.2186348.

[26] G. Wittwer and K. Anderson, “Covid-19 and global 
beverage markets: Implications for wine,” Journal 
of Wine Economics, vol. 16, no. 2, 2021, https://doi.
org/10.1017/jwe.2021.13.

[27] A. Guedes, B. Niklas, R. M. Back, and J. Rebelo, 
“Implications of an exogenous shock (COVID-19) 
on wine tourism business: A Portuguese winery 
perspective,” Tourism and Hospitality Research, 
2022, https://doi.org/10.1177/14673584221085214.

[28] M. S. Loudermilk, “Estimation of fractional 
dependent variables in dynamic panel data mod-
els with an application to firm dividend policy,” 
Journal of Business and Economic Statistics, vol. 
25, no. 4, pp. 462–472, Oct. 2007, https://doi.
org/10.1198/073500107000000098.

[29] L. Santos, “Essays in Spatial Econometrics,” Insti-
tuto Superior de Economia e Gestão, Universidade 
de Lisboa, Lisboa, 2020.

[30] Y. Wang, W. Cao, Z. Zhou, and L. Ning, “Does 
external technology acquisition determine export 
performance? Evidence from Chinese manufac-
turing firms,” International Business Review, vol. 
22, no. 6, pp. 1079–1091, Dec. 2013, https://doi.
org/10.1016/j.ibusrev.2013.02.009.

[31] J. López-Rodríguez, D. C. Dopico, A. María, and 
D. Castillo Puente, “Export performance in Span-
ish wineries: the role of human capital and quality 
management system,” 2018.

[32] L. E. Papke and J. M. Wooldridge, “Econometric 
methods for fractional response variables with an 
application to 401(k) plan participation rates,” Jour-
nal of Applied Econometrics, vol. 11, no. 6, pp. 619–
632, Nov. 1996, https://doi.org/10.1002/(SICI)1099-
1255(199611)11:6<619::AID-JAE418>3.0.CO;2-1.

[33] E. A. Ramalho, J. J. S. Ramalho, and J. M. R. Mur-
teira, “Alternative estimating and testing empiri-
cal strategies for fractional regression models,” 
Journal of Economic Surveys, vol. 25, no. 1, pp. 
19–68, Feb. 2011, https://doi.org/10.1111/j.1467-
6419.2009.00602.x.

[34] L. E. Papke and J. M. Wooldridge, “Panel data 
methods for fractional response variables with an 
application to test pass rates,” Journal of Economet-
rics, vol. 145, no. 1–2, pp. 121–133, 2008, https://
doi.org/10.1016/j.jeconom.2008.05.009.

[35] M. Kapoor, H. H. Kelejian, and I. R. Prucha, 
“Panel data models with spatially correlated error 
components,” Journal of Econometrics, vol. 140, 
no. 1, pp. 97–130, 2007, https://doi.org/10.1016/j.
jeconom.2006.09.004.

[36] A. M. Astuti, Setiawan, I. Zain, and J. D. T. Purno-
mo, “A Review of Panel Data on Spatial Economet-
rics Models,” Journal of Physics Conference Series, 
vol. 1490, no. 1, 2020, https://doi.org/10.1088/1742-
6596/1490/1/012032.

[37] B. H. Baltagi, P. Egger, and M. Pfaffermayr, “A Gen-
eralized Spatial Panel Data Model with Random 
Effects,” Econometric Reviews, vol. 32, no. 5–6, pp. 
650–685, 2013, https://doi.org/10.1080/07474938.2
012.742342.

[38] V. O. Pede, F. J. Areal, A. Singbo, J. McKinley, and 
K. Kajisa, “Spatial dependency and technical effi-
ciency: an application of a Bayesian stochastic 
frontier model to irrigated and rainfed rice farm-
ers in Bohol, Philippines,” Agricultural Econom-
ics (United Kingdom), vol. 49, no. 3, pp. 301–312, 
2018, https://doi.org/10.1111/agec.12417.

[39] X. Xu and L. Lee, “A spatial autoregressive model 
with a nonlinear transformation of the depend-
ent variable,” Journal of Econometrics, vol. 186, no. 
1, pp. 1–18, May 2015, https://doi.org/10.1016/j.
jeconom.2014.12.005.

[40] S. Faria, J. Rebelo, and S. Gouveia, “Firms’ export 
performance: A fractional econometric approach,” 
Journal of Business Economics and Management, 
vol. 21, no. 2, pp. 521–542, Feb. 2020, https://doi.
org/10.3846/jbem.2020.11934.

[41] E. Neves, A. Dias, M. Ferreira, and C. Henriques, 
“Determinants of wine firms’ performance: the Ibe-
rian case using panel data,” International Journal of 
Accounting & Information Management, vol. 30, no. 
3, pp. 325–338, Jun. 2022, https://doi.org/10.1108/
IJAIM-10-2021-0203.

[42] A. Capasso, C. Gallucci, and M. Rossi, “Standing the 
test of time. Does firm performance improve with 
age? An analysis of the wine industry,” Bussiness His-

https://doi.org/10.1080/1540496X.2020.1785863
https://doi.org/10.1080/1540496X.2020.1785863
https://doi.org/10.46557/001c.12967
https://doi.org/10.46557/001c.12967
https://doi.org/10.1016/j.iref.2021.03.016
https://doi.org/10.1016/j.iref.2021.03.016
https://www.ivv.gov.pt/np4/606/
https://www.ivv.gov.pt/np4/606/
https://doi.org/10.1080/13504851.2023.2186348
https://doi.org/10.1080/13504851.2023.2186348
https://doi.org/10.1017/jwe.2021.13
https://doi.org/10.1017/jwe.2021.13
https://doi.org/10.1177/14673584221085214
https://doi.org/10.1198/073500107000000098
https://doi.org/10.1198/073500107000000098
https://doi.org/10.1016/j.ibusrev.2013.02.009
https://doi.org/10.1016/j.ibusrev.2013.02.009
https://doi.org/10.1002/(SICI)1099-1255(199611)11
https://doi.org/10.1002/(SICI)1099-1255(199611)11
https://doi.org/10.1111/j.1467-6419.2009.00602.x
https://doi.org/10.1111/j.1467-6419.2009.00602.x
https://doi.org/10.1016/j.jeconom.2008.05.009
https://doi.org/10.1016/j.jeconom.2008.05.009
https://doi.org/10.1016/j.jeconom.2006.09.004
https://doi.org/10.1016/j.jeconom.2006.09.004
https://doi.org/10.1088/1742-6596/1490/1/012032
https://doi.org/10.1088/1742-6596/1490/1/012032
https://doi.org/10.1080/07474938.2012.742342
https://doi.org/10.1080/07474938.2012.742342
https://doi.org/10.1111/agec.12417
https://doi.org/10.1016/j.jeconom.2014.12.005
https://doi.org/10.1016/j.jeconom.2014.12.005
https://doi.org/10.3846/jbem.2020.11934
https://doi.org/10.3846/jbem.2020.11934
https://doi.org/10.1108/IJAIM-10-2021-0203
https://doi.org/10.1108/IJAIM-10-2021-0203


54 Samuel Faria et al.

tory, vol. 57, no. 7, pp. 1037–1053, Oct. 2015, htt-
ps://doi.org/10.1080/00076791.2014.993614.

[43] Faria, Samuel; Lourenço-Gomes, Lina; Gouveia, 
Sofia; Rebelo, João “Economic performance of the 
Portuguese wine industry: a microeconometric 
analysis,” Journal of Wine Research, vol. 31, no. 4, 
pp. 283–300, 2020, https://doi.org/10.1080/0957126
4.2020.1855578.

[44] A. Coad, “Firm age: a survey,” Journal of Evolution-
ary Economics, vol. 28, no. 1, pp. 13–43, 2018, htt-
ps://doi.org/10.1007/s00191-016-0486-0.

[45] S. H. Lee, P. W. Beamish, H. U. Lee, and J. H. Park, 
“Strategic choice during economic crisis: Domes-
tic market position, organizational capabilities and 
export flexibility,” Journal of World Business, vol. 
44, no. 1, pp. 1–15, 2009, https://doi.org/10.1016/j.
jwb.2008.03.015.

[46] D. A. Singh, “Export performance of emerg-
ing market firms,” International Business Review, 
vol. 18, no. 4, pp. 321–330, 2009, https://doi.
org/10.1016/j.ibusrev.2009.03.002.

[47] N. Bashiri Behmiri, J. F. Rebelo, S. Gouveia, and 
P. António, “Firm characteristics and export per-
formance in Portuguese wine firms,” International 
Journal of Wine Business Research, vol. 31, no. 3, 
pp. 419–440, Aug. 2019, https://doi.org/10.1108/
IJWBR-07-2018-0032.

[48] Mc. Martínez-Victoria, M. Maté-Sánchez-Val, and 
A. O. Lansink, “Spatial dynamic analysis of produc-
tivity growth of agri-food companies,” Agricultural 
Economics (United Kingdom), vol. 50, no. 3, pp. 
315–327, 2019, https://doi.org/10.1111/agec.12486.

[49] V. Ghosal and P. Loungani, “The Differential 
Impact of Uncertainty on Investment in Small and 
Large Businesses,” SSRN Electronic Journal, 2000, 
https://doi.org/10.2139/ssrn.236097.

[50] H. Aldamen, K. Duncan, S. Kelly, and R. McNa-
mara, “Corporate governance and family firm 
performance during the Global Financial Crisis,” 
Accounting and Finance, vol. 60, no. 2, pp. 1673–
1701, Jun. 2020, https://doi.org/10.1111/acfi.12508.

[51] M. Dubois et al., “Did wine consumption change 
during the Covid-19 lockdown in France, Italy, 
Spain, and Portugal?” Journal of Wine Economics, 
vol. 16, no. 2, pp. 131–168, May 2021, https://doi.
org/10.1017/jwe.2021.19.

[52] S. Canavati, M. Bauman, and D. Wilson, “The 
Wine Industry &amp; the COVID-19 Pandemic,” 
Wine Business Journal, vol. 4, no. 2, Dec. 2020, htt-
ps://doi.org/10.26813/001c.22054.

[53] A. Bressan, A. Duarte Alonso, O. T. K. Vu, L. T. H. 
Do, and W. Martens, “The role of tradition for food 

and wine producing firms in times of an unprec-
edented crisis,” British Food Journal, vol. 124, no. 4, 
pp. 1170–1186, Feb. 2022, https://doi.org/10.1108/
BFJ-04-2021-0454.

https://doi.org/10.1080/00076791.2014.993614
https://doi.org/10.1080/00076791.2014.993614
https://doi.org/10.1080/09571264.2020.1855578
https://doi.org/10.1080/09571264.2020.1855578
https://doi.org/10.1007/s00191-016-0486-0
https://doi.org/10.1007/s00191-016-0486-0
https://doi.org/10.1016/j.jwb.2008.03.015
https://doi.org/10.1016/j.jwb.2008.03.015
https://doi.org/10.1016/j.ibusrev.2009.03.002
https://doi.org/10.1016/j.ibusrev.2009.03.002
https://doi.org/10.1108/IJWBR-07-2018-0032
https://doi.org/10.1108/IJWBR-07-2018-0032
https://doi.org/10.1111/agec.12486
https://doi.org/10.2139/ssrn.236097
https://doi.org/10.1111/acfi.12508
https://doi.org/10.1017/jwe.2021.19
https://doi.org/10.1017/jwe.2021.19
https://doi.org/10.26813/001c.22054
https://doi.org/10.26813/001c.22054
https://doi.org/10.1108/BFJ-04-2021-0454
https://doi.org/10.1108/BFJ-04-2021-0454

	Wine Economics and Policy
	Volume 12, Issue 2 – 2023
	Firenze University Press
	Subsidies and the income inequality in the Hungarian wine sector
	Imre Ferto1,*, Štefan Bojnec2
	The competitiveness of Romagna wineries. An exploratory analysis of the impact of different strategic approaches on business performance
	Lorenzo Bandieri1,*, Alessandra Castellini2
	Distribution velocity in wine retailing
	Martin Hirche1,*, Simone Loose2, Larry Lockshin3, Magda Nenycz-Thiel3
	Fractional responses with spatial dependence of Portuguese wineries’ domestic market sales to an exogenous shock (Covid-19)
	Samuel Faria1, João Rebelo2, Alexandre Guedes2,*, Sofia Gouveia2
	The grapes in Italian wines: assessing their value
	Anna Carbone*, Luisangela Quici, Luca Cacchiarelli
	Social or environmental consciousness? Exploring the consumption of cooperative wines among European citizens 
	Stefania Troiano*, Laura Rizzi, Francesco Marangon
	Climate Cha(lle)nges in global wine production and trade patterns
	Emilia Lamonaca*, Antonio Seccia, Fabio Gaetano Santeramo
	The agroecological challenges in the wine sector: perceptions from European stakeholders 
	Caetano Luiz Beber1,*, Léa Lecomte2, Isabel Rodrigo3, Massimo Canali4, Alexandra Seabra Pinto5, Eugenio Pomarici6, Eric Giraud-Heraud7, Stéphanie Pérès8, Giulio Malorgio9

