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Abstract
This study investigates the impact of an exogenous and unexpected shock (COVID-19) on the wine tourism
business from the winery’s perspective. A sample of 146 Portuguese wineries was surveyed. The econometric
results show that the share of wine tourism sales, the amount of dependence on exports and the assertiveness
of brand recognition have a structural effect on direct-to-consumer tasting room wine sales, even when the
winery’s business is disrupted by a shock that degrades the dynamics and flows of international trade. The
research establishes a starting point that allows to understand the implications of an exogenous shock on
the structure of the winery’s business, calling for further research on the firm’s economic performance as well
as on the consumer’s behaviour in a post-pandemic context.
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Introduction
Wine tourism is an expanding phenomenon among
numerous destinations across the globe (Lewis et al.,
2021). Due to the growing attention given to premium
wines1, premium wine regions have also become in-
creasingly popular tourist destinations. As a result, wine
tourism has developed into a core factor shaping the
business model of wine producers by allowing an in-
crease in direct-to-consumer (DTC) sales and brand
recognition (Torres et al., 2021). Tourism, and specif-
ically international tourism, in European wine tourism
destinations2 is a significant driver of direct and indirect
sales and revenue (Karlsson and Karlsson, 2017), ac-
countable for increasing business viability by adding

value (Stavrinoudis et al., 2010) and a higher premium
towines through brand reputation (Winfree et al., 2018).
In particular, the growing importance ofDTCwine sales
for small-to-medium size wineries has been shown to
positively impact their gross profit margins and growth
rates (Newton et al., 2015). This trend has resulted in
wine tourism’s niche market gradually evolving into a
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more competitive phenomenon, involving greater and
more ambitious investments (López and Szolnoki, 2021).

The wine business has progressed into a more complex
operation,more dependent on tourism and, in the case of
Portugal, notably through collective recognition mech-
anisms (e.g. UNESCO World Heritage classification)
responsible for accelerating wineries’ globalization. In
recent years, the Douro and the Alentejo wine regions in
particular have achieved international renown through
wine tourism (Hogg and Rebelo, 2018). Wine tourism
and wineries have acquired an influential role within the
Portuguese tourism economy, benefiting from public
support specific to private investment and promotion to
increase international tourism as well as wine exports
(Turismo De Portugal, 2019). Moreover, Portugal is an
illustrative example of an economy whose exports are
mainly underpinned by tourism (OECD, 2019), which
has strongly coupled with the wine sector. Thus, the
business that has been pursued by Portuguese wineries
prior to the COVID-19 pandemic has been strongly
oriented towards tourism, favouring DTC wine sales.

The COVID-19 outbreak in late 2019 had a previ-
ously unknown and globally disruptive effect, bringing
the world economy to a halt and with it the entire value
chain representing the tourism industry, which entered
‘a state of suspended animation’ (World Bank Group,
2020, p. 4) during the first quarter of 2020. Highly
tourism-dependent countries, such as Portugal, were
among the worst affected (OECD, 2020). Containment
measures and travel restrictions put in place to prevent the
spread of the pandemic resulted in aworldwide disruption
of wine distribution channels sustained by the tourism
industry. Shut down and mandatory restriction measures
imposed on bars, hotels and restaurants, as well as the
obstacles to exports, led to a severe fall in tourism-related
sales and local wine consumption in variouswine-growing
destinations (López and Szolnoki, 2021).

In this context, it is relevant to investigate how this
unprecedented exogenous shock impacted wineries, and
specifically DTC tasting room sales, to determine po-
tential changes in thewine tourism business. As witnessed
in other wine-producing countries, Portuguese wineries
were exposed to the constraints of the pandemic, and it
can be assumed that DTCwine sales, especially related to
the tasting room, have been affected to a greater or lesser
extent depending on the business and its features.
Therefore, it is important to analyse which variables
related to the business and its strategy (e.g. firm size,
experience and reliance on wine tourism sales) influ-
enced sales of DTC wine in Portuguese wineries’ tasting
rooms during the COVID-19 pandemic.

The implications of an exogenous shock on the wine
tourism business raises several significant challenges for
winerymanagers facing an almost total erosion of tourism

demand and, consequently, wine tourism-derived sales.
Likewise, this research note aims to provide useful in-
sights to improve management decision-making in a
post-pandemic and recovery phase, as well as on po-
tential future outbreaks.

Data and methodology
An online survey (Google forms platform) was con-
ducted during October 2020, reflecting a time window
that examines the winery’s experience during the first
wave of COVID-19. This wave had the most acute
impact between March and May of 2020, with the
Portuguese government imposing a lockdown on the
country followed by conditional measures during
the remainder of the year. The online survey provides
data that allow us to analyse the impact of COVID-19 on
wine tourism measured by the percentage decrease in
Portuguese winery tasting roomDTC sales compared to
2019. Further, it allows us to determine how variables
related to the business and its structure determine the
firm’s decision of whether to offer DTC wine sales.

The survey was devised to not only study the effect of
COVID-19 on wine tourism but also the effects of the
pandemic on winery business in general. It was, there-
fore, divided into four main sections: (1) Characteristics/
structure of the wineries, namely turnover as a proxy for
size (Hammervoll et al., 2014), Return-on-Assets (ROA)
as a proxy for economic performance (Sellers and
Alampi-Sottini, 2016), and the number of years in the
wine business as a proxy for experience, which has been
applied in previous studies to analyse the relationship of
resources to firm performance (Brush and Chaganti,
1999); (2) Perceptions regarding the COVID-19 im-
pact on the wine industry/business in detail; (3) Reactions
to the crisis (investments/cost reductions in vineyards,
cellars, and in management, marketing and sales) and (4)
Tourism related impacts, which includes tasting room
sales. Demand for wine tourism products has emerged, in
combination with an expansion in agritourism services,
along with the development of sales points and wine
tasting rooms at the wineries (Boatto et al., 2013).
Therefore, a change in demand will have an impact on
tasting room sales. Items from sections (1) and (4) were
used for the current study, based on the literature and
discussions with several wineries with tourist facilities
both before and after an initial pilot study.

A total of 146 observations were deemed valid for
data analysis after removing respondents with missing
data, representing approximately one-third of Portuguese
wineries. The observations that were considered exhibit a
high dispersion in both turnover, ROA and size, with
relative standard deviations of 49%, 48% and 51%, re-
spectively. The sample is comprised of mostly young,
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small and relatively capital-efficient companies. Of these,
61% have been in business for less than 25 years, 69%
have an annual turnover belowEUR1million and 73%of
companies have asset returns above 5%, which is con-
sidered a good asset performance in capital intensive
businesses such as wineries. From the sample, 97 (66%)
wineries include wine tourism services with 72% of these
having witnessed a reduction in wine tourism sales above
10% relative to the previous year due to COVID-19
lockdown measures. In 75% of wineries, DTC wine
sales in the tasting room account for less than 10%of their
total sales. Approximately 76% of wineries’ clients spent
less than 50 EUR on average, 73% of bottles sold were
priced above 13 EUR and 60% of wineries indicated that
brand recognition was the first purchase choice factor.

Table 1 includes the data summary of the variables used
in the econometric model estimation.

Given that the purpose of this paper is to examine the
factors/variables that influence the decrease in winery
DTC tasting room wine sales during the first wave of
the COVID-19 pandemic (dependent variable) by
studying a subsample of wineries that offer such sales,
this may produce bias resulting from using non-
randomly selected samples to estimate behavioural
relations. Therefore, to overcome the occurrence of
specification error resulting in the estimator’s bias from
the sample selection, the Heckman (1979) recom-
mendation is assumed, and a two-step estimation
process undertaken (Wooldridge, 2002): a full-sample
Probit selection computation followed by a censored

Table 1. Variables and data summary.

Variable name Variable type Variable coding
Theoretical
meaning Data summary Observations

Outcome variable: 146
Wine tourism Binary 1 = Yes, 0 = No (1) Yes 66%

Independent variables:
Turnover (2019) Ordinal (x

1.000 V)
1: <50; 2: [51, 200]; 3: [200,
1.000]; 4: [1.000, 5.000]; 5:
[5.000, 10.000]; 6: [10.000,
20.000]; 7: >20.000

(3) (a) < 1.000.000
V

69%

ROA (2019) Ordinal (%) 1: <5%; 2: [5%, 15%]; 3: [16%,
25%]; 4: [26%, 35%]; 5: [36%,
45%]; 6: >45%

(3) (b) ≥ 5% 73%

Years of operation Ordinal 1: <5; 2: [6, 15]; 3: [16, 25]; 4: [26,
33]; 5: [34, 45]; 6: >45

(3) (c) ≤ 25 years 61%

Outcome variable: 97
Decrease DTC wine
sales in the tasting
room

Binary 1: >10%; 0: <10% (2) > 10% 72%

Independent variables:
Turnover (2019) Ordinal 1: <50.0000 V, 7: >20.000.000 V (3) (a) <1.000.000

V
68%

Years of operation Ordinal 1: <5; 2: [6, 15]; 3: [16, 25]; 4: [26,
33]; 5: [34, 45]; 6: >45

(3) (c) ≤ 25 years 58%

Share of wine
tourism sales in
the wine business
(2019)

Continuous Numeric (%) (4) (d) ≤ 10% 75%

Consumer average
spending (2019)

Continuous Numeric (EUR) (4) (d) ≤ 50 V 76%

Average price per
bottle sold (2019)

Ordinal 1: [1, 6]; 2: [7, 13]; 3: >13 (4) (e) ≥ 13 V 73%

Individual brand
recognition

Binary 1 = Yes, 0 = No (4) (e) Yes 60%

Exports (2019) Ordinal 1: <5%; 2: [5%, 10%]; 3: [11%,
15%]; 4: [16%, 25%]; 5: [26%,
35%]; 6: [36%, 45%]; 7: >45%

(4) (e) ≥ 26% 52%

(1)Selection variable; (2) COVID-19 effect; (3) Firm structure indicator; (4) Business structure indicator, (a) Proxy for size; (b) Proxy for
performance; (c) Proxy for experience; (d) Wine tourism; (e) Wine.
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calculation in the selected subsample (97 observations
which include wine tourism sales). The first selection
equation estimates the probability of complying with a
positive outcome, that is, wineries that feature wine
tourism dependent on the firm’s structure, measured
by the turnover, ROA and years of operation. The main
equation allows us to estimate the impact of an exog-
enous shock (COVID-19) on the winery’s DTC tasting
room wine sales (outcome variable) conditional on firm
structure indicators (Table 1).

Initially, the impact of the first COVID-19 pandemic
wave on DTC wine sales was measured through a con-
tinuous variable (percentage; left side graph in Figure 1).
However, a preliminary statistical distribution analysis
recommended conversion of the outcome variable into a
binary variable with a cut-off point set at a 10% decrease,
dividing the test results into two different categories
representing a more than or less than 10% decline (right
side graph in Figure 1), with 72% of observations falling
above it. None of the wineries saw an increase in sales.

Therefore, the main equation is specified as a Probit
model where the dependent variable assumes only two
values, that is, ‘0’ if the impact of COVID-19 on DTC
wine sales is less than 10% or ‘1’ if the impact is higher
than 10%. The estimated Probit model (Greene, 2003)
is defined by the following three equations

y∗i ¼ x0iβ þ ui (1)

zi ¼ 1
�
w0

iγþ εi >0
�

(2)

yi ¼ ziy∗i (3)

where x0i denotes a vector of independent observed
variables (Table 1) – influencing the latent binary
outcome y∗i (Table 1), and ui defines the error term in

the regression equation (1). zi is the selection equation,
in our case an observed binary variable indicating
whether the winery features wine tourism services ðzi ¼
1Þ or not ðzi ¼ 0Þ, with explanatory variables given by
the vector w0

i (Table 1), while εi is the error term of the
selection equation (2). Therefore, yi is observed when
zi þ εi >0, as in equation (3). In this model, both ui and
εi capture the aggregated effects of the unobserved
terms and are assumed to follow a conditional bivariate
normal distribution, expressed by 

ui
εi

! ��xi,wi ∼ N

  
0
0

!
,

 
σ2u ρ

ρ 1

!!
(4)

where ρ is the correlation coefficient between ui and εi.
Thus, when ρ ≠ 0, the estimation might suffer from
sample selection bias.

To interpret the results of the estimated model, we
observed both the sign and significance of the param-
eters and, specifically, the marginal effects measures
(Greene, 2003).

Findings and discussion
Table 2 presents the results of the Probit model referred
to in equations (1) to (4) and correcting the potential
bias due to sample selection. Concerning the selection
equation, the parameters indicate that the probability
of a winery featuring a wine tourism service is posi-
tively and significantly influenced by the winery’s ROA,
rather than the company’s turnover. Furthermore, re-
sults show that age did not affect the probability of a
winery including a wine tourism service, which con-
forms with previous findings where differential effects
of company’s resources by age were not established

Figure 1. ‘Impact on wine tourism sales’ kernel density estimates – ordinal and binary scales.
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(Brush and Chaganti, 1999). Most of the sample is
comprised of small firms, which confirms that wineries
that generate higher ROA are more likely to be family-
run, validating the positive impact of family culture on
promoting strategic flexibility of the company that
encourages innovation and market competitiveness
(Soler et al., 2017).

TheWald test is not significant (χ2 = 0.01; p-value =
0.9145), suggesting that we cannot reject the null hy-
pothesis (rho = 0) that both equations are independent.
This means that there is no evident sample selection
issue in the estimation of the main equation. Moreover,
the value and significance of Wald statistic of the main
equation regressors (χ2 = 15.02; p-value = 0.0357)
indicates that the partial coefficients of these regressions
are globally significant at a 5% significance level,
notwithstanding the individual non-significance of the
parameters associated with the variables ‘Consumer
average spending’, ‘Average price per bottle sold’,
‘Turnover’ and ‘Years of operation’. However, the
‘Share of wine tourism sales in the wine business’, the
level of dependence on ‘Exports’ and ‘Individual brand
reputation’ were found to exert a statistically significant
effect on the ‘DTC tasting room wine sales’, with

different parameters signs. The significance and sign
of these coefficients indicate that an increase in the
‘Share of wine tourism sales in the wine business’, as
well as the company’s reliance on ‘Exports’, increased
the likelihood of a greater negative impact on wine
sales, highlighting a business structure that is more
susceptible and exposed reductions in wine sales
greater than 10% during the pandemic. Also, results
indicate that an increase in the ‘Individual brand
reputation’ moderated the likelihood of wine sales
dropping more than 10%.

As would be expected, the marginal effects (Table 2)
associated with ‘Consumer average spending’, ‘Average
price per bottle sold’, ‘Turnover’ and ‘Years of oper-
ation’ did not exert a significant effect on wine tourism
sales. Furthermore, results indicate that the expected
probability of a negative impact of COVID-19 on wine
tourism sales increases by 1.5% with a marginal change
in the ‘Share of wine tourism sales in the wine business’.

Also, the expected probability of the impact of the
pandemic on wine tourism sales increases by 5% with a
marginal change in ‘Exports’, which establishes a clear
dependence of wine tourism sales on wine exports. This
echoes the importance of international recognition to

Table 2. Results of Heckman Probit econometric model.

Number of observations = 146
Censored observations = 49
Uncensored observations = 97
Wald chi2 (8) = 15.02
Prob > chi2 = 0.0357
Log likelihood = �138.6886

Coef. St.Err Sig

Marginal
effects

dy/dx Sig.

Main equation Decrease DTC wine sales in the tasting room (>10%)
Turnover �0.107 0.123 — �0.035 —
Years of operation 0.174 0.141 — 0.056 —
Share of wine tourism sales in the wine business 0.046 0.019 *** 0.015 ***
Consumer average spending �0.001 0.003 — 0.000 —
Average price per bottle sold 0.005 0.212 — 0.002 —
Individual brand recognition �0.704 0.371 * �0.228 **
Exports 0.162 0.075 ** 0.052 **
Constant 0.400 1.404 — — —

Selection equation Wine tourism (yes/no)
ROA 0.156 0.077 ** — —
Turnover �0.033 0.091 — — —
Years of operation 0.065 0.096 — — —
Constant �0.147 0.344 — — —
/athrho 0.161 1.503 — — —
Rho 0.160 1.464 — — —

Wald test of indep. eqns. (rho = 0): chi2 (1) = 0.01 Prob > chi2 = 0.9145. ***significance level below 0.01, ** significance level below 0.05, and *
significance level below 0.1.
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export products (Defrancesco, et al., 2012), which can,
in turn, have a downside effect by negatively impacting
wine tourism sales in the event of an unexpected dis-
ruption. This suggests that although wine tourism was
envisaged to diversify direct sales, this business model
eventually made wineries more vulnerable and depen-
dent on international markets and therefore on exports.

Furthermore, reputation has also been identified as a
vital contributing factor for wine tourism’s competi-
tiveness (Boatto et al., 2013), which our results confirm
even during a pandemic. Findings indicate a significant
and relevant influence of ‘Individual brand reputation’
on the impact of COVID-19 on wine tourism sales. The
expected probability of a negative impact of COVID-19
on wine tourism sales decreased by 23% with a mar-
ginal change in the ‘Individual brand reputation’, which
stresses its critical value as a strategic asset to assert the
firm’s competitiveness (Winfree et al., 2018), partic-
ularly within an international environment. These re-
sults suggest the lasting effect of brand recognition on
wine tourism direct sales, even in the event of an almost
incapacitating global crisis.

Conclusions
This study adds knowledge and extends the role of wine
tourism within the winery’s business strategy by as-
sessing the impact of an exogenous and unprecedented
disruptive shock from a winery perspective. It shows
that the first wave of the COVID-19 pandemic had a
deep impact on DTC wine sales in the tasting room.
The results show that the impact is independent of size
and experience, as well as from average consumer
spending on tasting room wines in the past and the
typology of wine sold, defined by the average price per
bottle sold. Conversely, the level of wine tourism sales
in the winery’s business, the amount of dependence on
exports and brand recognition have a significant effect
on DTC wine sales in the tasting room even when the
business is disrupted by an environment that degrades
global dynamics and touristic flows.

The results indicate private (at the firm level) and
public measures that can be put in place to foster re-
silience in such events which are independent of the
firm structure, conveying a message that, given a global
and exogenous impact, it affects everyone and that
short-term mitigation solutions are required, as well as
medium- and long-term compromises that allow a deep
transformation in the way society operates.

Within the short-term measures, new digital initiatives
are a priority to bypass and moderate the dependence on
DTCwine tasting room namely by including virtual wine
tastings with participants that can pre-order wines and
announce new services and products to relieve the effect

of a possible closure of business premises due to lockdown
measures. Also, wineries will benefit from adopting new
distribution channels and digital marketing initiatives,
such as Online-Merge-Offline (OMO), that enables off-
line retailers to tap into existing e-commerce platforms,
and socialmediamarketing, to provide value to customers
and new opportunities to build brand awareness by al-
lowing an opportunity to engage with prospective tourists.
Furthermore, given that wineries with lower brand rec-
ognition were the most to suffer deeper wine sales re-
ductions, it is recommended that wineries invest in brand
recognition, which involves the previously underlined
digital strategies and cooperation with the governance
system and specifically public agencies to engage in na-
tional and international marketing initiatives. Moreover,
strategic alliances betweenwineries, and betweenwineries
and distributors, will be vital to reducing transaction costs
and to overcoming technical and legal barriers, in a
symbiosis of individual and collective recognition rein-
forcement and wine-tourism interconnection.

Despite the urgency in adopting digital transfor-
mation to accelerate the growth and resilience of wine
tourism businesses, which are predominantly located in
rural areas, this measure is not entirely dependent on
the winery’s decision and needs more structural and
medium and long-run public policy measures. For
instance, the lack of physical and digital infrastructures
required to sustain wine tourism operations in these
areas calls for the participation of public governance
systems to guarantee that technical conditions are put
in place to allow this transformation to happen.

This research is not without limitations and the
interpretation of the results and their managerial and
policy implications should be taken with caution. This
is due to the sampling method, which was subject to
data collection obstacles as a result of the health crisis
itself, which resulted in a high number of missing data.
Furthermore, this study’s results are illustrative of the
impact of the first wave of COVID-19 in Portugal, not
acknowledging the full-scale effect of the pandemic.
Despite these limitations, the fact that, to the best of the
authors’ knowledge, there has been no study that in-
vestigates the impact of the COVID-19 pandemic on
wine tourism in Portugal, this research presents a
valuable insight that calls for further research.

Additional research is warranted to explore post-
COVID-19 winery business adjustments, considering
the expansion of wine tourism experiences beyond wine
tasting and the cellar door (Cohen and Ben-Nun, 2009)
that ‘embed the physical, cultural and natural resources
of wine destinations and wineries’ (Sigala and Robinson
2019, p. 2) and consider the increased importance of
sustainable development and environmental preserva-
tion in consumers’minds. Therefore, this study calls for
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future research on new business strategies that capture
both the impact of factors such as social changes and
digitalization, as well as the consumer decision-making
process.
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Note

1. ‘There is an ongoing shift towards premiumisation in wine,
with younger drinkers driving this trend. (…) The share of
premium, super premium and ultra-premium wine is
projected to grow to 2023 (…)’ (Wine Intelligence, 2020,
p. 39)

2. As an illustration, foreign wine tourism represents 42% of
the total wine tourism market in France (Potevin, 2020)
and 46% of the total wine tourism market in Portugal
(Turismo De Portugal, 2014).
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