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Abstract. Portugal is a country traditionally dedicated to viticulture and character-
ized by the production of wines of high quality. It has been among the top of 15 coun-
tries in the sector in terms of vineyard area extension and wine production, however 
in recent years Portugal have lost market share in these fields. This situation can be 
related to the level of productive efficiency of vineyards. Therefore, this study aims to 
analyse the productive efficiency of wine-growing farms and the determinants that 
make farms more efficient. The specific hypothesis to be tested is if structural factors 
of the wine grape farms are determinant of its productive efficiency. To achieve this 
purpose, we use a database collected by face-to-face surveys from a sample of 154 
wine-growing farms with specific input-output information from 2017. These farms 
are locating in the three regions of the North of Portugal (Minho, Douro and Trás-os-
Montes), which represents more than 40% of the Portuguese vineyard area. To analyse 
the productive efficiency of the farms, we use the Stochastic Frontier Analysis (SFA). 
The results show that the efficiency level in the wine-growing farms from the North of 
Portugal is around 68/67%, but with significant differences at regional level. Many of 
these discrepancies may be due to structural factors, such as the type of wine grapes 
and the specific characteristics of the region. In conclusion, farms must adjust produc-
tion management to the existing structural characteristics.

Keywords:	 technical efficiency, productivity, grape production, stochastic frontier 
analysis.

1. INTRODUCTION

The wine market is becoming increasingly competitive and is no long-
er an exclusive sector of the Southern European countries (Fleming et al., 
2014; Goncharuk and Figurek, 2017). Literature designates the traditionally 
wine-producing countries as “Old World” and as “New World” the countries 
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that were colonized by the former group, but the first 
continue to lead the 2018 market in the following order 
Italy, France and Spain (OIV, 2019). Portugal, being the 
9th with the largest vineyard area and the 11th largest 
wine producer on a worldwide level, needs to improve 
its competitiveness position to get a better podium place 
in the world market and this can upstream of the sec-
tor. Viticulture is an expensive activity in the wine pro-
duction (Moreira et al., 2011) and therefore it could play 
an important role to improve the sector competitiveness 
through its grapes production efficiency. 

The North of the Portugal has three wine regions – 
Minho, Douro and Trás-os-Montes – that integrates 42% 
of the total vine area of the country and corresponds to 
35% of the national production of wine in 2019 (IVV, 
2019).

Minho is located in the Northwest of Portugal and 
integrates Vinho Verde region (Green Wine, 23.999 ha, 
12,5% and 759.757 hl, 12,5% of total national) cradle of 
the famous Alvarinho variety; in the extreme northeast 
of the country to the north of the Douro region, there 
is the wine production region of Trás-os-Montes (TOM, 
12.252 ha, 6,4% and 50.670 hl, 0,8% of total national); 
and the Demarcated Region of Douro (DRD, 43.863 ha, 
22,8% and 1.259.683 hl, 20,8% of total national) is con-
sidered to be the first demarcated region of the world 
since 1756 (IVV, 2019). Douro is a mountain vineyard 
region with high slopes, which increases production 
costs due to the difficulty of mechanization and to the 
labour intensive activity. Nevertheless, it is a wine region 
characterized by the production of Port wine, a generous 
wine known internationally, where the grapes are sold at 
higher price.

Despite the geographical proximity of the three 
regions, they have very distinct characteristics in terms 
of climate, soil and types of wines produced. These dif-
ferent structural factors present in these three regions 
cannot be changed. Thus, the aim of this paper is to 
estimate the productive efficiency of the three regions of 
Northern Portugal and to verify if these structural fac-
tors are responsible for the different levels of efficiency.

The analysis of farms efficiency is imperative to 
check how the resources are being used and if its reduc-
tion can lead to the same level of production. In the 
farmers’ vineyards context, this methodology allows to 
identify which ones are the most efficient and the char-
acteristics of the system that are likely to get better per-
formance.

This work not only contributes to the relevant lit-
eratures, as it is an original study that analysis the effi-
ciency of grape farms in the North of Portugal, which 
integrates wine regions such as Minho and Trás-os-

Montes never tested, besides DRD, but also overcomes 
the lack of data, applying face-to-face surveys at a farm 
level. Furthermore, the hypothesis tested are innovative, 
revealing new insights into the determinants of efficien-
cy on wine grape farms.

2. LITERATURE REVIEW

2.1 Concepts and methodologies

Efficiency is linked to a very important economy 
premise, the scarcity of resources. Since resources are 
limited, the productive efficiency analysis confirms if a 
Decision Making Unit (DMU) is minimizing the use of 
productive factors to achieve a desired amount of pro-
duction. This literature began with Farrell (1957) work 
and since that the efficiency analysis is applied to several 
sectors. The efficiency analysis in agriculture sector is 
very common and is an ascendant topic over the years 
(Bravo-Ureta et al., 2007; Mareth et al., 2016; Thiam et 
al., 2001). 

To analyse the productive efficiency, two types of 
methodologies have been applied in the literature, the 
parametric and non-parametric ones. The Stochastic 
Frontier Analysis (SFA) is the widely used method as a 
parametric and stochastic approach that was introduced 
by Aigner, Lovell and Schmidt (1977) and Meeusen and 
van Den Broeck (1977), while Data Envelopment Analysis 
(DEA), created by Charnes, Cooper and Rhodes (1978), is 
the non-parametric and deterministic method most used.

Both present advantages/potentialities and disad-
vantages/deficiencies that have been pointed out by sev-
eral authors (Alvarez and Orea, 2001; Coelli, 1995; Culli-
nane et al., 2006). The DEA is an easier method to apply, 
because does not need to specify a functional form 
(Lemba et al., 2012). However, to use SFA is necessary 
to choose a functional form that best describe the real-
ity, because the production function is never known in 
practice (Farrell, 1957). The functional forms most used 
in empirical studies are Cobb-Douglas and Translog. In 
addition, the relationship of inputs and outputs is not 
made in DEA, in opposite to SFA (Thiam et al., 2001). 
The SFA allows for measurement errors (two distinct 
error components) besides efficiency estimation (Culli-
nane, Wang, Song and Ji, 2006). The random error cap-
tures noise that is beyond of control of the producer and 
can affect the production such as weather, disease and 
pest infestation (Alem et al., 2018).

Although there is no consensus on the best method-
ology, Lampe and Hilgers (2015) through a bibliometric 
analysis verified that DEA is most used (maybe because 
is an easier method), but the SFA had been preferred 
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in Agriculture and in Economics themes and DEA in 
Operation Research. Moreover, Oh and Shin (2015) state 
that DEA is chosen when it is not possible to express 
an algebraic form and to impose a distribution of inef-
ficiency, whereas the SFA is preferable when it is possi-
ble to express a functional form and to assume distribu-
tions of efficiency and measurement errors. In addition, 
SFA includes random error that is very important in any 
agriculture activity, where there are factors beyond the 
farm’s control (Alem et al., 2018; Moreira et al., 2011). 
For these reasons, we have chosen to use the SFA in this 
work as some previous studies have done (Coelli and 
Sanders, 2013; Moreira et al., 2011; Tóth and Gál, 2014).

2.2 Literature from previous empirical studies

Some empirical studies have analysed efficiency in 
wine sector and they are synthetized in Table 1.

Overall, there is a consensus in the choice of vari-
ables for output and input, with grape or wine produc-
tion in quantity or value being used for output and land, 
labour and capital used for inputs (Aparicio et al., 2013; 
Brandano et al., 2019; Coelli and Sanders, 2013; Con-
radie et al., 2006; Freitas, 2014; Henriques et al., 2009; 
Marta-Costa et al.; 2017; Moreira et al., 2011; Santos et 
al., 2018 and 2020; Sellers-Rubio et al., 2016; Sellers-
Rubio and Más-Ruiz, 2015; Tóth and Gál, 2014; Urso et 
al., 2018). Intermediate consumptions also has been test-
ed by Freitas (2014) and Santos et al. (2018, 2020).

The determinants of efficiency in wine sector seems 
to be an important analysis in previous studies and only 
the research papers from Aparicio et al. (2013); Coe-
lli and Sanders (2013); Marta-Costa et al. (2017) and 
Sellers-Rubio et al. (2016) have not verified their impact 
on productive efficiency. The variables to be tested are 
diverse and depend on the objective of the study and 
whether it is been analysed grape or wine production. 

As efficiency determinants intertwined to grape 
production we found in the literature the specialization 
of the farm in viticulture, training systems, irrigation, 
mechanization, number of plots, age of plantation, vine-
yard landscaping, farm slope index, climate, land own-
ership, farmers’ age, and transformation of grapes into 
wine (Henriques et al., 2009; Moreira et al., 2011; Santos 
et al., 2020, 2018; Urso et al., 2018). Other variables are 
specifically connected with wine production, which is 
not the focus of this study. 

However, some variables could be implemented in 
the wine sector at any stage of production in the value 
chain such us farm or company experience, share of 
paid work or average of wages paid, education or quality 
of human capital, public aid, financing and investment, 

type of grape or wine, grapes or wine with a designation 
of origin and market price of grapes or wine (Freitas, 
2014; Henriques et al., 2009; Moreira et al., 2011; San-
tos et al., 2020, 2018; Sellers-Rubio and Más-Ruiz, 2015; 
Tóth and Gál, 2014; Urso et al., 2018).

The factors that could influence the efficiency have 
been discussed by several authors among the years 
(Mareth et al., 2017) and the effect of specific efficiency 
determinants is not consensual between the previous 
studies. The systematic literature review in efficiency 
analysis of Mareth et al. (2017) offers a controversial 
results table on the efficiency dairy farm determinants. 
While some of the referenced studies show a significant 
impact of the location, farm size, education, farm age, 
among others on the farm efficiency, other studies found 
a non-significant relationship between them.

In the wine sector, Coelli and Sanders (2013), Morei-
ra et al. (2011), Santos et al. (2020) and Urso et al. (2018) 
showed that efficiency performances between regions 
were significantly different in Australia, Chile, Portugal 
and Italy, respectively. Moreover, Sellers-Rubio and Más-
Ruiz (2015), Vidal, Pastor, Borras and Pastor (2013) and 
Urso et al. (2018) verified significant differences in pro-
ductive efficiency levels between Designations of Origin 
(DO) and these DO are associated with specific regions. 
These findings highlight the relevance of a more detailed 
study of production efficiency at regional level, since all 
previous revised studies in the wine sector show a sig-
nificant impact of the location in efficiency farm perfor-
mance. However, this relationship has not always been 
consensual in other agricultural sectors (Mareth et al., 
2017). Mostly empirical studies have shown that location 
has a significant influence on production efficiency (e.g. 
Bravo-Ureta et al., 2007; Mareth et al., 2016; and San-
tos et al. 2021), with some exceptions (e.g. Thiam et al., 
2001; and Álvarez and González, 1999).

Size is a determinant of efficiency and productiv-
ity that has been studied for quite some time (Bau-
mol, 1967) and can influence economic performance 
and competitiveness. However, this relationship can be 
somewhat controversial (Mareth et al., 2017; Townsend 
et al., 1998). In the studies conducted in the wine sec-
tor the debate remains, since some have found a positive 
relationship with efficiency (Brandano et al., 2019; Hen-
riques et al., 2009; Sellers and Alampi-Sottini, 2016; Sell-
ers-Rubio and Más-Ruiz, 2015), others a negative impact 
(Santos et al., 2020; Urso et al., 2018) and one a non-sig-
nificative influence (Santos et al., 2018).

The positive relationship between size and pro-
ductivity and efficiency can be explained by increasing 
returns to scale (Diewert and Fox, 2010; Sheng et al., 
2015), more mechanization linked to better performance 
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Table 1. Summary of previous empirical studies on efficiency analysis in wine sector.

Study Sample Methodology Outputs Inputs Determinants

Conradie 
(2006)

70 farms in Western Cape 
Province of South Africa, 
between 2003 and 2004

SFA Grapes in 
volume Land; labour; maquinery

Location average wage; 
electricity in irrigation; 

percentage of non-bearing 
vines; farmers age; education

Henriques 
et al. 
(2009)

22 farms of the Alentejo region 
of Portugal, between 2001 and 

2004
DEA

Grapes 
production in 

value

Agricultural area; labour; 
machinery and equipment costs; 
vegetal production costs; other 

costs

Area; experience; land 
ownership; irrigation; labour 
type; product specialization

Moreira et 
al. (2011)

38 Chilean wine grape producers 
that belong to Tecnovid and 263 

observations, in 2005-2006
SFA

Grapes 
production per 
block in volume

Size of blocks; labour cost; 
machinery cost; other inputs 

(e.g. fertilizer, pesticides).

Age of plantation (>5); type 
of wine (red); grape quality 
(premium); training system 

(cordon); location

Brandano 
et al. 
(2019)

Unbalanced panel dataset of 
conventional wineries and 

cooperatives in the island of 
Sardinia, Italy, between 2004 

and 2009

DEA 
bootstrap

Sales and 
earnings of wine 

production in 
value

Labour cost; capital; land

Cooperative wineries; size 
of board of directors of each 

firm; included in a specialized 
tasting magazine; total 

number of hotel beds in the 
municipality; amount of public 

aid for investment received; 
average temperature; average 

rain

Aparicio et 
al. (2013) 24 wine Spanish DOs, in 2010

DEA Weight 
Additive 
Model

Domestic sales 
and foreign 

sales of wine in 
volume

Surface area; number of wine 
growers NA

Coelli and 
Sanders 
(2013)

Unbalanced panel dataset of 135 
Farms (214 observations) in the 
Murray-Darling Basin region of 
Australia, between 2006-07 and 

2009-10

SFA Wine grapes in 
volume

Land; water; capital; labour; 
other inputs costs (fertiliser, fuel 

and chemicals)
NA

Freitas 
(2014)

14 European Union countries, 
between 1999 and 2009 DEA

Wine 
Production in 

value

Intermediate consumption costs; 
labour; capital

Percentage of paid labour; 
vineyard area; wine 

consumption per capita; 
proportion of wine destined 

for export; degree of 
specialisation.

Tóth and 
Gál (2014)

16 major wine producing 
countries, 11 of Old World and 

5 of New World, over the period 
1995-2007

SFA
Wine 

production in 
volume

Vineyard area; agricultural 
employment; net agricultural 

capital stock (proxy: agricultural 
machinery)

Openness to international 
trade; development of financial 

system; quality of human 
capital; wine consumption 

(tradition of wine); old wine 
world 

Sellers-
Rubio and 
Más-Ruiz 
(2015)

1257 Spanish wineries, which 
437 are not members of any DO, 
and 820 are members of the 58 

PDOs

DEA

Sales volume 
and the profit 

volume of 
wineries

Number of employees; funds of 
the company; level of debt

PDO; age of company; average 
wages paid by the company; 

size of company

Sellers-
Rubio et al. 
(2016)

622 Spanish and 609 Italian 
wineries, between 2005 and 2013 DEA

Sales revenue 
and profit 
volume of 
wineries

Number of employees; equity; 
level of debt NA

Marta-
Costa et al. 
(2017)

95 observations in 5 Portuguese 
vineyard regions, between 1989 

and 2007
DEA and SFA

Wine and grape 
production in 

value

Vineyard area; labour (hours); 
capital; total specific costs NA
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(Gleyses, 2007) and higher investment capacity allow-
ing better technological progress (Hooper et al., 2002). 
On the other hand, Santos et al. (2020) highlight a nega-
tive relationship between those variables due to the finer 
management developed and the better adaptation of the 
production system on a smaller area.

Another highpoint regarding the determinants of 
efficiency is the type of wine, which was observed by 
Moreira et al. (2011) and Santos et al. (2020). In both 
cases, grapes with superior quality have a negative and 
significant impact on productive efficiency. The study of 
Santos et al. (2020) highlights a specific type of grapes of 
the region with higher quality, the grapes used for Port 
wine, which in turn are sold at much higher prices.

Taking into account the empirical evidence of the 
analysed studies, in which structural (e.g. region and 
type of wine grapes) and non-structural (e.g. traction 
and farm size) determinants of efficiency are included, 
it becomes relevant to test for the wine grape producing 
systems of Northern Portugal whether structural factors 
determine their productive efficiency.

3. METHODOLOGY AND DATA

3.1 Stochastic Frontier Analysis (SFA)

Following the above, we assume that SFA is the 
better methodology to use to our purpose, since it can 
establish the functional form for the grapes production, 
includes random errors (important when production is 
dependent on uncontrollable factors such as climate) and 
it can estimate efficiency levels and examines its deter-
minants in the same stage.

Therefore, this work follows the SFA method, 
through the software FRONTIER 4.1, based on Battese 
and Coelli (1995) and with two stages in the same step, 
to overcome the criticized assumption of independence 
of the inefficiency effects in the two-stages method (Coe-
lli, 1996).

The stochastic frontier production function was esti-
mated by Equation 1:

Yi = exp(xiβ + vi - ui)� (1)

Where:
Yi denotes the production for i-th farm (i = 1, 2, … , N);
xi is a (1 x k) vector of values of know functions of 
inputs of production;
β is a (k x 1) vector of unknown parameters to be esti-
mated;
vi is assumed to be iid N(0,σ2

v) random errors, indepen-
dently distributed of the ui;
ui is non-negative random variables, associated with 
technical inefficiency of production, which are assumed 
to be independently distributed, such that ui is obtained 
by truncation (at zero) of the normal distribution with 
mean, ziδ, and variance, σ2;
zi is a (1 x m) vector of explanatory variables associated 
with technical inefficiency of production of firms over 
time; and
δ is an (m x 1) vector of unknown coefficients.

The technical efficiency effect, ui, in the stochastic 
frontier model could be specified by Equation 2:

ui = ziδ + wi� (2)

Study Sample Methodology Outputs Inputs Determinants

Urso et al. 
(2018)

623 Italian farms in 2005 and 
842 farms in 2010 DEA

Gross 
marketable 

output in value
Land; labour costs; capital

Vineyard size; investments; 
irrigation; mechanization; 
PDO; localization; yield; 

market price

Santos et 
al. (2018)

20 Portuguese farms in Douro 
Region, in 2016/17 season DEA

Grape 
production in 

value

Land, labour, capital, 
intermediate consumption cost

Vineyard area, farmers’ age, 
grape as main source of 
income, training systems 

(cordon), vineyard landscaping 
(vertical)

Santos et 
al. (2020)

110 Portuguese farms in Douro 
Region, in 2017 season DEA

Grape 
production in 

volume

Land, labour, capital, 
intermediate consumption cost

Vineyard area, Training 
systems, vineyard landscaping, 
farm slope index, number of 
farm plots, education of the 
farmer/manager, viticulture 
as only activity, sub-region, 

type of wine grapes, transform 
grapes into wine
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Where random variable wi is defined by the trunca-
tion of the normal distribution with zero mean and vari-
ance, σ2

.
The method of maximum likelihood is proposed 

for simultaneous estimation of the parameters of the 
stochastic frontier and the model for the technical inef-
ficiency effects. The likelihood function and its partial 
derivatives with respect to the parameters of the model 
are presented in Battese and Coelli (1993).

The technical efficiency of production for the i-th 
farm at the t-th observation is defined by Equation 3:

TEi = exp(-ui) = exp(-ziδ + wi)� (3)

Following the previous literature, to specify the pro-
duction frontier functions we use 2 alternative forms, 
the Cobb-Douglas (equation 4 such as Moreira et al. 
2011) and the Translog (equation 5 such as Coelli and 
Sanders, 2013), which is a more flexible functional form 
(e.g. Rae et al., 2006 and Jin et al., 2010):

lnQi = β0 + β1lnXli + β2lnXti + β3 lnXai + β4 lnXii + 
 vi - ui

� (4)

lnQi = β0 + β1 lnXli + β2 lnXti + β3 lnXai + β4 lnXii 
+ 0,5β5 (lnXli)2 + 0,5β6 (lnXti)2 + 0,5β7 (lnXai)2 + 
0,5β8 (lnXii)2 + β9 lnXli lnXti + β10 lnXli lnXai + β11 
lnXli lnXii + β12 lnXti lnXai + β13 lnXti lnXii + β14 
lnXai lnXii + vi - ui

� (5)

These variables of regressions are described in Table 2.

3.2 Data

The data used for this work was gathered from a 
sample of 154 grape producers of the North of Portugal 
and he agricultural season of inquiry was 2017 (cross-
sectional data). 

The data were collected through face-to-face surveys 
of winegrowers and/or entrepreneurs that were gener-
ally contacted in advance by their farmers’ associations 
or cooperative wineries. The questionnaire was appreci-
ated by the head of this structures and also by experts 
from the scientific areas involved and then it was pre-
tested. The survey data included information about the 
respondent and the entrepreneur, farm, vineyard, its 
inputs and outputs, costs and yields and information 
on environmental and social issues. The gathered data 
was then validated by a formal meeting through the 
World Café model realized at 2019, that was attended 
by around forty representatives of associations and viti-
culturists from the various geographical areas under 

study. The event was developed around two small-groups 
rounds of questions dedicated to (1) presentation and 
discussion of the results obtained; and (2) the future of 
viticulture. In the first panel the aim was to explore and 
justify the findings and, in the second panel, to identify 
the main variables of the system that the sector’s agents 
consider relevant for its analysis and evolution.

The variables used for output, input and as explana-
tory variables of efficiency were chosen according with 
(1) the characteristics of the activity in the North of Por-
tugal, which were collected by the surveys and (2) the 
variables used in previous empirical studies (Brandano 
et al., 2019; Coelli and Sanders, 2013; Fuensantana et al., 
2015; Marta-costa et al., 2017; Moreira et al., 2011; San-
tos et al., 2018; Sellers-Rubio et al., 2016; Sellers-Rubio 
and Más-Ruiz, 2015; Urso et al., 2018). Both procedures 
conduct to the output and inputs variables that are 
described in Table 2.

The explanatory variables of efficiency translate 
not only the characteristics of region profiles from the 
North of Portugal and the chosen variables in the pre-
vious studies, but also the availability of data. As out-
put (grapes production) and input (land, labour, capital 
and intermediate consumption costs) variables we used 
the most consensual determinants found in the previous 
studies. As explanatory variables we included the size of 
the vineyard, which is a determinant of preference in the 
agriculture sector (Freitas, 2014; Henriques et al., 2009; 
Santos et al., 2020, 2018; Sellers-Rubio and Más-Ruiz, 
2015; Urso et al., 2018); the number of plots that revealed 
a significant effect on grapes production efficiency of 
Douro in the study of Santos et al. (2020); and the mech-
anization, reflected by the number of hours of traction, 
was considered forasmuch as an unusual behaviour in 
this variable due to the different landscape physiography 
of the region.

The geographical location and type of wine pro-
duced were also tested as determinants in the efficien-
cy approach by virtue of the structural context of the 
region of study. In this matter, Moreira et al. (2011) show 
that red and premium grapes affect efficiency negatively 
which makes more relevant the inclusion of Port and 
Alvarinho wines production as explanatory variables, 
due to the quality of this type of wine with the corre-
spondingly highest remuneration on the market. In our 
sample, the Port grapes are the most expensive (1,21€ 
versus 0,41€ in the regular grapes). All these variables 
and their descriptive statistics are shown in Table 2.

The analysis of Table 2 shows a large discrepancy of 
the variables from the grape farms contacted, but sup-
ported in a large distinct sample of farms.
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4. RESULTS AND DISCUSSION

Table 3 contains the results of efficiency estima-
tion using Equation 3 for Cobb-Douglas and Translog 
functional forms. In general, we could see that the aver-
age efficiency and efficiency scores trends in Table 3 
are almost identical in both specifications. The average 
efficiency for the farms that produce grapes are around 
68 and 67% and its efficiency levels are very discrepant 
between the production units. Relatively to the regions, 
Minho appears to be the most efficient region (0.9859 
and 0.9898), while the most inefficient is Trás-os-Montes 
region (0.4776 and 0.4877).

The size class of the farms has also proved relevant 
in the achieved efficiency levels, but in a conversely 
way. The farms that have more than 20 ha have the 
lower average efficiency scores (0.5915 and 0.4470) and 
the smallest ones have highest average efficiency scores 
(around 0.72).

The classes of plots, which coincide with its quartiles, 
show an increase of its efficiency scores with the number 
of plots, but it is in the class with the highest number of 
plots (above 6) the efficiency values decreased. The data 
collected by the surveys exposes that when the size of the 
farms increases, the number of plots also increases, how-
ever this variable appears to have distinct influences on 
efficiency scores (Table 3). The situation can be explained 
in two ways. On the one hand, less plots may lead to a 
lower use of production factors (lower costs), such as trac-
tion, which will conduct to greater efficiency. On the oth-
er hand, a larger number of plots may allow a better adap-
tation of the system used in each plot to its conditions and 
consents to higher efficiency level. This situation was also 
reported in the recent study of Santos et al. (2020). 

Relatively to the traction, we observe a general posi-
tive relationship between this production factor and the 
average of efficiency of farms. 

Table 4 reports the results of SFA gathered with 
Equation 4 and 5, that uses a Coob-Douglas and a 
Translog functional forms and regress the inputs and 
determinants of inefficiency in the same stage. Observ-
ing the LR test-statistic (2) we cannot reject the null 
hypothesis of using Cobb-Douglas versus Translog. As 
an alternative, we present the results of both, since the 
Translog is considered a less restrictive form. Moreover, 
the results presented by this second alternative are very 
similar, reinforcing robustness and adding informa-
tion that may be of interest to the discussion. Observing 
the LR test-statistic (1), the determinants of inefficiency 
present a clear overall significance in the both models. 
However, when Translog is used, there are more factors 
that are significant (size, plots, Douro and traction).

All coefficients of productive factors are positive and 
they demonstrate a direct relationship with production. 
All inputs variables are significative, except capital in the 
Cobb-Douglas specification and labour in the Translog 
functional form. According to the partial elasticity of 
production, the most influential variable are land in the 
two models (0.6553 and 0.597). All significative inputs 
variables are significative at 1%, with exception of labour 
in the Cobb-Douglas that are significative at 10%.

The results of both specifications show that Trás-os-
Montes region and Port wine grapes influence negatively 
and significantly (at 5% and 1% respectively) the farms 
efficiency performance. In addition, the Translog model, 
show that the number of plots influence the efficiency lev-
els positively and significantly (at 1%), while the vineyard 
size, Douro region and the traction affect it negatively and 
also significantly (at 10%, 5% and 5% respectively). 

Firstly, the farms that produce more percentage of 
grapes intended for Port wine are more inefficient. This 
is in agreement with Santos et al. (2020). In addition, 
Moreira et al. (2011) also verifies that some type of wine 
grapes (red and premium) influences the farms efficiency 

Table 2. Descriptive Statistics of Inputs and Outputs used from the database collected.

Type of Variables Average Standard-deviation Min. Max.

Output Production (kg) - Q 81079.48 134245.31 3300.00 900000.00
Input Land (ha) - Xl 14.00 25.94 1.00 184.38

Labour (days) - Xt 768.91 1725.27 42.33 12602.64
Capital (Amortization €) - Xa 6784.86 9627.89 0.00 72701.03
Intermediate Consumption (€) - Xi 21009.67 40716.13 634.38 449861.15

Explanatory Vineyard size (index) 100.00 185.28 7.14 1316.99
Plots (number) 5.82 5.97 1.00 51.00
Port wine (%) 30.59 26.87 0 1
Alvarinho (%) 6.34 23.47 0 1
Traction (hours/ha) 32.85 14.22 0 74.48
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scores. The lower yields of this grapes of higher quality 
and the severe and protective regulation, which imposes 
limits to the production of the Port wine, can be the rea-
son for its lower levels of efficiency. However, the situa-
tion is compensated by the higher prices pay per kg of 
grapes for this type of wine (1.21€) compared to the regu-
lar grapes (0.41€).

Secondly, Trás-os-Montes reveals to be the most 
inefficient region and this is aligned with the low rele-
vance of this wine region of Portugal, with less land pro-
ductivity from the North (3698 and 6559 kg/ha, respec-
tively, from our database) and yet with the fewer recog-
nized wines.

Additionally, the Translog functional form presents 
others results that could complement the analysis.

This model detects a negative impact of farm size 
and the explanation of negative influence of the farm 
size is supported in the results of Table 3, which pre-
sent a decrease in average efficiency when the farm 
size increases. As a matter of fact, the farms with less 
than 10 hectares have higher yields with more than 
6754 kg of grapes produced per hectare, while the big-
gest farms (≥ 20 ha) have the lowest productivity (5715 
kg/ha). In addition, the small farms benefit from a 
larger share of family labour and the biggest farms of 

our database present the highest average real costs per 
hectare (3545 €/ha against 3371 of the total average). 
This inverse relationship between size and efficiency 
is supported in some previous studies (e.g. Akamin, 
Bidogeza, Minkoua and Afari-Sefa, 2017; Chen, Huff-
man and Rozelle, 2011; Urso et al., 2018). Recently in 
the viticulture sector, Santos et al. (2020) also con-
firmed an opposite connection of the same variables, 
in the Portuguese Douro region.

The findings with the number of plots in Trans-
log specification are also consistent with Table 3 and 
corroborate the affirmation of the management of the 
production system can be more specific to the charac-
teristics of land and the type of grapes when land are 
divided in plots. Also the work of Moreira et al. (2011) 
support this evidence which conduct to a more efficient 
production system.

Although the size of the farm and the plots have a 
direct and positive relationship between them, they have 
an opposite influence on efficiency as already predicted 
by the results of Table 3.

Besides Trás-os-Montes, Douro demonstrates to be 
less efficient than Minho (in the Translog specification) 
and several indicators can support this result. Douro has 
lower productivity (5784 kg/ha against 9909 in Minho) 
and it is more labour-intensive (53 days/ha against 48 in 
Minho) due to the mountain viticulture that characteriz-
es the region which exacerbates the difficulties of mecha-
nisation and, in turn, increases the production costs. 
This is also confirmed in the Hogg and Rebelo (2018) 
study, which refer Douro as very dependent on labour, a 
scarce production factor in the region and in the sector. 

The importance of the region in efficiency scores 
has been demonstrated in many previous studies such 
as Bravo-Ureta et al., (2007); Coelli and Sanders (2013); 
Mareth et al., (2016); Moreira et al. (2011); Santos et al., 
(2020); Sellers-Rubio and Más-Ruiz (2015); Thiam et al., 
(2001); Urso et al. (2018) and Vidal et al. (2013).

Yet, the grapes used for Port wine are produced only 
in the Douro region and they show a negative relation-
ship with efficiency levels. However, the prices charged 
for these types of grapes can compensate its production 
and originate a positive impact on profitability, as men-
tioned before. Relatively to the Alvarinho type of wine, 
it was not proved any significant influence on farms pro-
ductive efficiency.

The traction per hectare, when used more intensive-
ly, leads to higher farm costs and a negative relationship 
with production efficiency. This result make sense and it 
is in accordance with Urso et al. (2018), but the authors 
measured the use of the production factor in horsepow-
er. However, the mechanization is important to make 

Table 3. Average efficiency scores.

Variables Observa-
tions

Average 
efficiency 
– Cobb-
Douglas

Average 
efficiency - 

Translog

North 154 0.6814 0.6706
Region Douro 110 0.6058 0.5885

Minho 34 0.9859 0.9898
TOM 10 0.4776 0.4877

Farm dimension (ha) [1;5[ 51 0.7129 0.7254
[5;10[ 47 0.7161 0.7221

[10;20[ 37 0.6400 0.6253
≥20 19 0.5915 0.4843

Plots (number) [0;3[ 35 0.6477 0.6484
[3;4[ 24 0.6909 0.6925
[4;7[ 54 0.7196 0.7204
≥7 41 0.6542 0.6110

Type of wine (%) Port 108 0.5997 0.5817
Alvarinho 12 0.9876 0.9915

Others 34 0.8328 0.8397
Traction (hours) [0;23,06[ 38 0.6320 0.6189

[23.06;29.92[ 39 0.6427 0.6092
[29,92;42,52[ 39 0.6991 0.6951

≥42,52 38 0.7523 0.7600

Note: Plots and Traction intervals are based on quartiles.
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the production process faster and can solve the labour 
shortage in the region and others studies proved their 
importance (Abass et al., 2017; Hormozi et al., 2012; 
Park et al., 2018).

In this sense, the hypothesis that structural factors 
are responsible for different efficiency levels should be 
accepted, since the intrinsic characteristics of the region 
and the type of wine specifically produced in a loca-
tion affect farm efficiency. In addition, the farm size and 
number of plots can be difficult to change as it can be 
associated with structural characteristics of the region 
such as slope, topography of the land and social char-
acteristics. Furthermore, efficient mechanization can 

be difficult when it comes to a region like Douro where 
mountain viticulture with steep slopes prevails.

5. CONCLUSION

Productive efficiency analysis is crucial to verify 
whether the wine-growing farms are using the available 
resources efficiently to produce grapes and to identify 
which characteristics make the farms less efficient. 

To analyse efficiency in the wine grapes farms of the 
Northern of Portugal, SFA was used, because it allows to 
separate the efficiency from other factors through ran-
dom errors, which is essential for agriculture that has 
many external factors affecting its production and effi-
ciency. In addition, the use of two specifications (Cobb-
Douglas and Translog) allowed for more robustness of 
the results since both model findings are similar and 
complement each other.

This study estimates an average efficiency score 
in North of Portugal around 0.68/0.67, leading to the 
conclusion that farms can improve their efficiency by 
32/33%. The most significant determinants in both mod-
els were Trás-os-Montes region and the production of 
Port wine grapes, which were shown to have a negative 
influence on farm efficiency. In addition, the Translog 
specification also shows that the number of plots and 
Minho region positively affect farm efficiency, while the 
size of vineyards, Douro region and traction have a neg-
ative impact.

We can conclude that most variables that affect effi-
ciency are structural and therefore cannot be changed 
(e.g. region and specific type of wine grapes produced), 
whilst other determinants are difficult to modify (e.g. 
farm size or number of plots). Hence the producer can-
not do much to improve farm efficiency in this perspec-
tive. We believe that these structural factors or intrinsic 
characteristics explain the main differences in efficiency 
between regions such as edapho-climatic conditions 
and the type of wine produced exclusively in one region 
(Alvarinho and Port Wine).

However, this study makes reference to some per-
formance determinants that are likely to change, such 
as farm size, number of plots and traction hours. In 
this sense, the policies that support parcelling can be 
questioned, since the small farms (predominant in 
the region) and the ones with a larger number of plots 
are the most efficient. Relatively to the use of traction, 
despite its inefficient use, this practice is important for 
those regions where labour is increasingly scarce, not-
withstanding its difficulty in mountain viticulture region 
like Douro.

Table 4. Results of SFA.

Variables 
Frontier Production 
Function

Cobb-Douglas 
specification 
Coefficient

Translog specification 
Coefficient

Constant 0.4385*** (0,0697) 0.4091*** (0.0616)
lnXl 0.6553*** (0,1244) 0.5971*** (0.1169)
lnXt 0.1883* (0,1020) 0.1588 (0.0987)
lnXa 0.0282 (0,0358) 0.1612*** (0.0543)
lnXi 0.1826*** (0,0639) 0.1983*** (0.0747)
0,5(lnXl)2 -0.3580 (0.5061)
0,5(lnXt)2 -0.0852 (0.4319)
0,5(lnXa)2 0.0195 (0.0331)
0,5(lnXi)2 -0.0653 (0.1234)
lnXl lnXt 0.1674 (0.4218)
lnXl lnXa 0.1712 (0.1534)
lnXl lnXa -0.0575 (0.2179)
lnXt lnXa -0.0622 (0.1480)
lnXt lnXi 0.1114 (0.1478)
lnXa lnXi -0.0076 (0.0807)

Constant -0.7636 (0,6073) -0.5952*** (0.2050)
Size 0.0003 (0,0003) 0.0011* (0.0006)
Plots -0.0068 (0,0048) -0.0105*** (0.0039)
Douro 0.6647 (0,5105) 0.4690** (0.2314)
Trás-os-Montes 1.4488** (0,5871) 1.2538*** (0.2726)
Port 1.3672*** (0,1907) 1.3836*** (0.2264)
Alvarinho -0.1551 (0,6162) -0.0989 (0.0988)
Traction 0.0021 (0,0020) 0.0017** (0.0008)
Sigma-squared 0.1351*** (0,0147) 0.1208*** (0.0121)
Gamma 0.0846*** (0,0171) 0.0518** (0.0265)
LR test-statistic (1) 94.19*** 99.14***
LR test-statistic (2) 15.54

*, **, *** Significance at 10%, 5% and 1%, respectively. Standard 
error in parentheses.
(1) This test-statistic allows us to test the hypothesis of the absence 
of inefficiency effects.
(2) This test-statistic allows us to test the Cobb-Douglas versus 
Translog specification.
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Minho as undoubtedly the most efficient region 
(0.99) against Trás-os-Montes (0.48 and 0.49) and Douro 
(0.61 and 0.59). Therefore, despite its intrinsic character-
istics, Minho seems to use its production factors more 
efficiently and the region can be used as a model for the 
others geographical areas to adopt better production 
routines or new technologies.

In conclusion, the farms will be more efficient if its 
management fits the specific structural factors (climate, 
soil type, slope of the land, type of grapes, economy, 
market, crop size, complexity of the production process 
that are mostly specific to the region, the farm, or even 
the plot). However, each farm is unique and has a set of 
inimitable resources that makes them more heterogene-
ous. Thus, it is expected that farms operating in differ-
ent contexts, with distinct technologies, resources and 
using diverse combinations of them will have dissimilar 
levels of efficiency. 

Although this paper studies the efficiency of the viti-
culture sector, the profitability of the farm has been the 
most important management issue. Small farms can be 
more efficient due to more precise practices, where their 
managers or farmers control and identifies its needs more 
easily. However, since big farms transform 83% of their 
grapes into wine (11% of the sample with an average of 
65 ha), they can earn more at the end of the value chain. 
Grapes production for Port wine may be inefficient, but 
the price paid per kilogram of grapes (1.21€ against 0.41€ 
for still wine in Douro) makes them more profitable. 
Taking these conclusions into consideration, an analy-
sis of the grape farms profitability and efficiency-related 
would be important for future research together with its 
contribution to the sustainability of production systems.
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Absract. Several studies have focused attention on the differences between organic 
and conventional farms in terms of efficiency, and controversial findings have resulted 
from these applications. One source of controversy concerns the assumption about the 
frontier(s) adopted for the comparison: a common frontier or two separate frontiers 
for organic and conventional methods? This paper aims to estimate technical efficiency 
in Italian grape farming. A stochastic frontier analysis (SFA) was applied to a sample of 
531 farms (440 conventional and 91 organic farms) collected from the Farm Account-
ancy Network Database. Among others, a test for evaluating whether a unique or sepa-
rate frontier was performed. The findings suggest that organic and conventional farms 
would lie on a common frontier and that organic farms have greater capacity than con-
ventional farms in using their technical inputs (efficiency amounts to 83.6% and 77.8%, 
respectively). Several implications derive from these findings.

Keywords:	 stochastic frontier analysis, technological homogeneity, inefficiency sources.

1. INTRODUCTION

Organic farming is a well-established reality in Europe, where it has 
been regulated since 1991. One of the most debated topics in this field con-
sists of measuring organic and conventional agriculture’s technical and eco-
nomic performance [1] to highlight similarities and differences. Compari-
son between organic and conventional farming is a very interesting field of 
research where different approaches have been adopted to find out differenc-
es between the two systems mainly to compensate for organic farming addi-
tional costs and income foregone. The assumption is that the organic method 
discounts a gap on the production level compared to conventional agricul-
ture [2,3]. 
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This paper tries to give evidence of the effective dif-
ferences in terms of technical efficiency in using inputs 
by farms as controversial findings have been found 
on this topic. The analysis is focused on the European 
grape-growing sector since the relevance of the organ-
ic wine sector and because the European Union (EU) 
accounts for 49% of the world grape-growing area [4]. 
Italy is the country that devotes the larger land in the 
world to organic grape-growing [5]. Specifically, Italian 
organic vineyards covered about 110K hectares (23% in 
conversion), corresponding to 15.5% of the total world 
organic vineyards area [4]. 

Estimating differences in grape-growing productiv-
ity is a crucial issue for better addressing policies and 
strategies in the sector. At the same time, assessing the 
role of efficiency in affecting production would provide 
useful information for understanding if the gap that 
organic grape-growing pays is only attributable to dif-
ferent productivity – therefore to the adoption of a less 
performing technology than the conventional one – or, 
vice versa, to another ability in using the inputs bundle. 

This paper aims to provide a comparative analysis 
between Italian organic and conventional farms by esti-
mating productivity and efficiency to confirm if a real 
difference in productivity exists and to evaluate the role 
of efficiency in affecting observed production level. 

This paper also tackles the debate on the typology 
of frontiers that must be used to compare organic and 
conventional farms. The question turns on the consid-
eration of organic and conventional orientation as two 
different techniques within a single technological hori-
zon or, conversely, as two different technologies that, in 
turns, refer to two different types of agriculture that are 
not directly comparable. In this context, some concep-
tual and methodological problems arise and should be 
addressed: a) firstly, the risk is to consider systems that 
are not homogeneous from a technological or organisa-
tional point of view because organic farming is devel-
oped on well-defined production processes and use of 
technical inputs; b) secondly, conventional agriculture 
can be considered as a jumble of a plethora of agronom-
ic techniques, some of them very close to the organic 
method, and it is difficult to trace back to a well-defined 
technical-production paradigm. 

Regarding the latter aspect, conventional agriculture 
can be understood as the most widespread practice in 
each territory or, conversely, all alternative techniques to 
the organic method can be included in this category [6]. 
The answer to this question has pivotal implications. In 
the first case, due to the use of the same frontier for the 
two orientations and thus the possibility of directly com-
paring them, any different productivity levels are mainly 

determined by inefficiencies rather than by actual tech-
nological gaps. Conversely, the two measures are not 
comparable in the second case because of the difference 
in productivity derived from both inefficiencies and the 
different technology adopted by the two production ori-
entations. This implies that the efficiency measure must 
be related to specific production frontiers, one for the 
organic method and one for the conventional one. 

The remainder of this paper is organised as follows. 
Section 2 provides a review of the literature on efficiency 
estimation between organic and conventional agriculture 
and some information on the organic wine market. The 
research methodology and sample description are illustrat-
ed in Section 3. Section 4 shows the research results and 
discussion, and Section 5 concludes our paper, outlines the 
implications for practitioners, academics, and policymak-
ers, and makes recommendations for future research.

2. BACKGROUND

Using an efficiency analysis, the manuscript aims 
to fill the gap in the current literature. In fact, although 
numerous studies have appeared on wine grape farms 
in other geographical contexts, these efficiency analy-
ses have been applied without distinguishing between 
organic and conventional farming [7–12]. 

Concerning this sort of comparison research 
between organic and conventional wine grape farms, 
some controversial pieces of evidence have been pro-
vided by Bayramoglu and Gundogmus [13] on the Turk-
ish sector, Tzouvelekas et al. [14] on Grecian farms, 
and Guesmi et al. [15] regarding Spain. Furthermore, 
Aldanondo-Ochoa et al. [16] analysed environmental 
and economic efficiency in the Spanish sector. Previous 
studies on organic farming have focused on the relation-
ship between environment and competitiveness and the 
different use of resources between organic and conven-
tional farms that green approaches could produce in 
terms of efficiency [17,18]. 

Other scholars have put attention on the compari-
sons related to production practices, yields and econom-
ic performance [2,3,19,20] or again on profitability [21]. 
Other recent studies have used meta-analysis to compare 
different countries’ situations by implementing various 
methods and approaches, which gave evidence of the 
environmental and economic comparisons [22–25].

Still, some studies have assessed the agri-environ-
mental schemes and organic measure impact of rural 
development policies [26–29]. Particular attention has 
been paid to estimating the technical and economic effi-
ciency [30–34], and out of which conflicting results have 
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emerged. On the one hand, studies focused on farm 
technical efficiency analysis – applying parametric or 
non-parametric techniques – have analysed both desira-
ble and non-desirable outputs (ex. pollution) in different 
crop productions. These studies showed that it is not so 
evident that organic farms are less profitable and/or less 
efficient than conventional ones. Lansink et al. [35] com-
pared crop and livestock farms in Finland, finding that 
organic crop is more efficient than conventional farming 
considering capital, land, labour, energy as inputs and 
the revenue as output. A study on the coffee sector in 
Nepal [36]  found that organic farms are more efficient 
than conventional ones in terms of production, inter/
shade crops, considering farm size, capital, labour cost, 
fertiliser and plant protection as inputs. 

Tzouvelakas et al. [37], analysing the olive sector in 
Greece applying a Stochastic Frontier Analysis (SFA), 
found that organic crop is more efficient than conven-
tional farming. On the other hand, the Data Envelop-
ment Analysis (DEA) technique applied on the studies of 
Damara et al. [38], Alkahtani and Elhendy [39], Beltrán-
Esteve and Reig-Martínez [40], confirms the greater effi-
ciency of conventional farms respectively as production, 
total revenue and sales are concerned. 

In the same vein, Madau [34] and Serra and Good-
win [41], using the SFA to analyse the cereal sector in 
Italy and Spain, respectively, concluded that convention-
al farms are more efficient in terms of income and pro-
duction terms. Kramol et al. [42] analysed the efficiency 
of vegetable farms in Thailand, considering the revenue 
as the output variable, finding that conventional farms 
are more efficient than organic ones. Tiedemann and 
Latacz-Lohmann [43] concluded the same for a group 
of arable farms in Germany. A two-stage DEA approach 
was performed to compare organic and conventional 
rain-fed cereals in Spain [44]. The results show that 
organic farms are more efficient in term of input con-
sumption and GHG emissions. 

A Local Maximum Likelihood (LML) approach was 
proposed by Guesmi et al. [15] to compare the efficiency 
levels of organic and conventional farms in Egypt. They 
found that results are slightly better for organic farms. 
Organic farms in Switzerland, Austria and Southern 
Germany were analysed by Lakner et al. [45] starting 
from the perspective of diversification and multifunc-
tionality. They found that the benefits and drawbacks 
of diversification by applying a stochastic frontier com-
bined with a metafrontier analysis estimating the effects 
on both productivity and efficiency.

Concerning the analysed sector, the wine market 
has traditionally represented an important and stra-
tegic segment of the EU agri-food system and, since 

the beginning of the EU Common Agricultural Policy 
(CAP), the wine sector policy has undoubtedly enjoyed a 
particular treatment [46–49].

Italy is the EU leader in terms of wine market (47,5 
Mhl) – followed by France (42,1 Mhl) and Spain (33,5 
Mhl) – and varieties included in the vineyard register 
(504), and production is well oriented to bulk wines and 
premium certified types, specifically PDO wines. 

In this context, a remarkable role is played by organ-
ic production, which is constantly increasing in terms 
of the market and investments – this market is worth 
approximately 90 billion dollars worldwide [50] – and 
has highlighted growth that affects both demand and 
supply. Consumers look for healthy, environmentally 
friendly and safe wines, while producers aim at valid 
and marketable alternatives to conventional production 
to satisfy consumer demand  [51–57].

Consumers with hedonistic and environmental pro-
tection values and beliefs would have a higher propen-
sity to purchase organic wines [58,59]. Moreover, previ-
ous studies showed that the environmental benefits of 
organic wine production push consumers willing to pay 
more for it [54,57,60]. Fanasch and Frick [61] found that 
“organic practices are a credible signal for consumers, 
inducing them to pay a price premium” [61] (p. 20). 

Concerning the organic certification, Abraben et 
al. [62] found that it exerts a positive effect on the price 
of low-quality rating wines, and this effect diminishes 
with increasing wine quality, till becoming penalis-
ing for higher quality wine. According to Ruggeri et al. 
[63], consumer attention and the WTP for certifications 
vanish when there are indications of the high quality of 
wine as the perception of high wine quality may gener-
ate less willingness to pay for more eco-certifications. 
Moreover, organic certification appears less important 
in the high-price segment than self-declaration [61]. Lim 
and Reed [64] research revealed a greater WTP for eco-
labels of wines from less-prestigious regions rather than 
wines from higher-prestige regions, besides a greater 
WTP for organic wine than sustainable wines.

Preferences for organic wine are affected by socio-
demographic and attitudinal variables [63]. Previous liter-
ature identifies the most frequent demographic character-
istics of organic consumers: persons with higher incomes 
[e.g. 65–67], living in urban areas [e.g. 56,68], millennials 
and young adults [69,70] and women [e.g. 55,56,67]. But 
also the frequency of consumption [66], wine education 
[63] and knowledge degree of the labels [63,71].

Therefore, as eco-labelled products, organic wines 
allow wine producers to sell products with higher added 
value than conventional wines and will enable them to 
stay competitive in an increasingly globalised market.
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3. MATERIALS AND METHODS

Technical efficiency (TE) is defined as the meas-
ure of the ability of a firm to obtain the best production 
from a given set of inputs (output-increasing oriented) or, 
vice versa, as the measure of the ability to use the mini-
mum feasible amount of inputs given a level of output 
(input-saving oriented) [72,73]. In these terms, technical 
inefficiency is defined as the degree to which firms fail to 
reach optimal production.

Different methods have been proposed in the lit-
erature to estimate TE and its related measures. In this 
study, a stochastic frontier analysis (SFA) approach was 
adopted. A parametric approach was preferred to the 
non-parametric approach because of three inherent abil-
ities: first, the possibility of including in a unique model 
the production frontier and the inefficiency models; sec-
ond, the ability to estimate the input elasticities directly; 
and third, the possibility of testing the more appropriate 
function that describes the production process.

In the SFA model, the production frontier is speci-
fied, defining output as a stochastic function of a given 
bundle of inputs. This approach means that the error 
term e may be separated into two terms: a random error 
and a random variable explanatory of inefficiency effects 
as follows.

yi  =  f (xi, ß) • exp (ε)  and  ε = (vi - ui)   i = 1,2,…N� (1)

Where yi denotes the level of output for the i-th 
observation; xi is the row vector of inputs; ß is the vector 
of parameters to be estimated; f (.) is a suitable function-
al form for the frontier; vi is a symmetric random error 
assumed to account for measurement errors and other 
factors not under the control of the firm; and ui is an 
asymmetric nonnegative error term assumed to account 
for technical inefficiency in production. The MLE (maxi-
mum likelihood estimation) of (1) allows us to estimate 
the vector ß and the variance parameters σ2 = σ2

u + σ2
v 

and γ = σu / σv; where g varies between 0 and 1.
Consequently, TEi = exp(-ui), and the frontier pro-

duction is calculated as its observed production divided 
by its TEi value.

Some authors have proposed a one-stage method 
that permits contextual estimation of the inefficiency 
effects caused by factors that affect efficiency, assuming 
that inefficiency effects (ui) are expressed as a function of 
a vector of observable explanatory variables  . Specifical-
ly, Battese and Coelli (1995) adapted these models and 
proposed an approach where the inefficiency term ui has 
a truncated (at zero) normal distribution with mean mi:

ui = mi + Wi  and  mi = Z (zi, δ)  i = 1,2,…N� (2)

Where Wi is a random error term that is assumed to 
be independently distributed, with a truncated (at –mi) 
normal distribution with mean zero and variance σ2; 
Z is the vector (Mx1) of the zi firm-specific variables of 
inefficiency; and d is the (1xM) vector of unknown coef-
ficients associated with zi. In this way, we can estimate 
inefficiency effects arising from the zi explanatory vari-
ables.

The model adopted by Battese and Coelli [77] was 
used in this study.

Data description

The information used was collected from cross-sec-
tional data of Italian specialised grape-growing farms. 
Specifically, we analysed 531 farms that participated in 
the official Farm Accountancy Data Network (FADN) 
during 2017.

The dataset consists of 440 conventional and 91 
organic farms. All the selected organic farms were in the 
maintenance phase. However, we excluded farms with 
less than 40K Euros of Gross Farm Revenue (GFR) from 
the sample to limit the risk of considering too small and 
not very market-oriented activities.

A summary description of the sample is reported in 
Table 1.

It must be emphasised that farms were included 
with different inputs and capital endowments. The 
choice depends on the need for estimating the possible 
difference in productivity in the sample and, more pre-
cisely, whether switching from conventional to organic 
in Italian grape growing affects productivity. In other 
words, we estimated if conventional and organic farms 
lie on the same technologic horizon, or vice versa, they 
separately describe two production functions, each one 
characterised by a given level of productivity. For this 
reason and contrary to other studies [e.g. 34], we did not 
select two homogeneous subsamples of farms.

For the same reason, we included both farms that 
produce grapes for processing PDO and GPI wine and 
farms that produce other wines. Indeed, analytically, we 
estimated whether quality orientation affects productiv-
ity or, more generally, if all farms lie or not on the same 
technological horizon.

Table 1 shows that, on average, organic farms appear 
more productive than conventional farms. However, an 
empirical test would suggest whether this represents a 
discriminating factor for considering conventional and 
organic as two different agricultural methods in Italian 
grape growing.
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The functional model

A translog functional form was assumed as the fron-
tier technology specification for the farms. Using the 
Battese and Coelli [77] procedure, the translog function 
is specified as follows.

lnYi + ß0 + ∑4
j=1 lnxji + 1/2 ∑4

j≤∑4
K=1ßjklnxki*lnxki + 

Sm + Sq + Rn + Rc + Rs +Am + Ah + Ap + (vi - ui)
� (3)

Where the subscript i =1,2…N denotes the observa-
tion for the i-th firm and j,k = 1,2…J stand for the tech-
nical inputs used. The dependent variable (Y) represents 
the value (in Euros) of production and corresponds to 
the GFR. The bundle of inputs is composed by

X1 	 is the total land area (expressed in UAA hectares) 
devoted to grapes by each farm;

X2 	 is the total amount of labour (expressed in working 
units);

X3 	 is the cost (Euros) of capital in terms of annual 
depreciation;

X4 	 represents the other variable costs (Euros) supported 
by each farm.

Furthermore, we included other dummy variables 
that can affect grape-growing productivity and, as a con-
sequence, determine the technological differences among 
farms.

First, the model involves a dummy variable (Sm) that 
considers the agronomic method practised (organic cul-
tivation = 1; conventional cultivation = 0). The inclusion 
of a given variable permits us to estimate whether tech-
nological homogeneity exists between organic and con-
ventional grape growing. In this sense, a unique techno-
logical frontier for both organic and conventional farms 
was assumed. The variable’s eventual estimated signifi-
cant effect would suggest refereeing the analysis on sepa-
rate frontiers (nontechnological homogeneity). In one 
case (unique frontier), possible differences in estimated 
efficiency by the two groups would be solely related to 
different abilities in using technical factors available to 
the farmer; in the other case (separate frontiers), efficien-
cies cannot directly be compared because a difference in 
productivity also exists.

Second, a variable (Sq) that takes into account farm 
orientation towards the production of PDO and GPI 
wines was included (farms that grow grapes for PDO 

Table 1. Summary statistics of the collected sample.

Variable

Conventional Organic Total

Mean s.d Mean s.d Mean s.d

Value of production  (Euros) 196,634 420,374 240,784 378,282 204,200 413,461
Land area  (hectares) 18.8 26.0 32.8 39.4 21.2 29.1
Labour  (working units) 2.5 3.2 3.3 3.2 2.6 3.2
Annual capital depreciation (Euros) 13,552 20,549 22,505 45,769 15,086 26,775
Variable costs (Euros) 62,166 184,542 79,642 147,163 65,161 178,688

PDO and GPI (% of farms)
Oriented 82.4 85.0 84.6
No oriented 17.6 15.0 15.4

Management (% of farms)
Only or mostly family workers 86.2 60.3 82.2
Only or mostly wage workers 13.8 39.7 17.8

Gender of farmer (% of farms)
Male 81.8 74.7 80.6
Female 18.2 25.3 19.4

Age of farmer (% of under 40) 11.4 9.9 11.1

Region (% of farms)
Northern Italy 60.7 28.6 55.2
Central Italy 28.4 35.1 29.6
Southern Italy 10.9 36.3 15.2

Source: Authors’ data processing on FADN data.
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and GPI wines = 1; any orientation = 0). According to 
this distinction, we would understand if orientation to 
this well-defined quality standard plays a role in condi-
tioning productivity and efficiency, living aside the culti-
vation method (conventional or organic).

Finally, three dummies (0 = No; Yes = 1) reflecting 
the geographical location of the farms (Northern Rn, 
Central Rc, and South Rs Italy) and three other variables 
corresponding to altimetry (Mountain Am, Hilly Ah, and 
Plane Ap) were introduced in the model.

Concerning the inefficiency effects, the model has 
the following form:

uit = δ0 + δ1 Zi1 + δ2 Zi2 + δ3 Zi3 + δ4 Sm + δ5 Sq + δ6 
Rn + δ7 Rc + δ8 Rs + δ9 Am + δ10 Ah + δ11 Ap + Wi

� (4)

Where Z1 represents the type of farm management 
(only or mostly family workers = 0; only or mostly wage 
workers = 1); Z2 represents the gender of the farmer 
(male = 1; female = 2); and Z3 represents the age of the 
farmer.

The other variables are identified with the same 
dummies that appeared in the function model, whereas 
Wi is the error term.

4. RESULTS AND DISCUSSION

The production function and inefficiency parameters 
were estimated simultaneously using the computer pro-
gram FRONTIER© 4.1, created by Coelli [78].

The preferable efficiency model

A set of tests was applied to evaluate the suitability 
and significance of the adopted model concerning the 
data. All tests were carried out by the generalised like-
lihood-ratio test procedure, which permits evaluating a 
restricted model with respect to the adopted model [79]. 
The statistic associated with this test is defined as fol-
lows:

l = -2lnΛ = -2  = -2lnL(H0) - lnL(H1)]� (5)

Where L(H1) and L(H0) are the log-likelihood val-
ues of the adopted model and the restricted model, 
respectively. The statistical test λ has approximately a 
chi-square or a mixed-square distribution with sev-
eral degrees of freedom equal to the number of param-
eters (restrictions) assumed to be zero in the L(H0) null 
hypothesis. If the value of λ is lower than the corre-
sponding critical value (for α = 0.05 significance level), 

the null hypothesis cannot be rejected, and therefore, the 
preferred model would avoid these variables.

The first test concerned the functional form of the 
function. The starting (null) hypothesis (Cobb-Doug-
las; βij = 0) was compared with the adopted hypothesis 
(Translog). The null hypothesis was not rejected, imply-
ing that Cobb-Douglas can be a good representation of 
the data.

The second test concerned the hypothesis of techno-
logical homogeneity between organic and conventional 
grape growing. The starting hypothesis implies that the 
two methods are homogenous bundles of a defined tech-
nology (Sm = 0), and it was compared with the adopted 
hypothesis of nontechnological homogeneity between 
the two methods (Sm ¹ 0). The null hypothesis was not 
rejected. Therefore, the variable can be avoided in the 
preferred model, and as a consequence, organic and con-
ventional grape-growing farms lie on a unique produc-
tion frontier.

The third test concerned the comparison between 
the null hypothesis of invariance with respect to qual-
ity orientation (Sq = 0) and the hypothesis of variance 
(Sq ¹ 0) a priori adopted. We found that the null hypoth-
esis could not be rejected; hence, the preferred model is 
invariant to quality orientation.

The fourth and fifth tests were applied to the 
hypotheses about the role of geographical location (R 
variables) and altimetry (A variable) in conditioning 
productivity, respectively. Additionally, in these cases, 
the results from the two tests suggest that geographical 
location and altimetry would not be significant factors 
in describing the technology, and a common frontier can 
be adopted in the preferred model (without these vari-
ables).

All the estimated results of the tests on the produc-
tion frontier are reported in Table 2.

The model was re-estimated considering these find-
ings, and the following tests of the inefficiency model 
were applied to the re-estimated Cobb-Douglas model:
–	 if inefficiency effects (γ; δ0; δ1...δ3) are present in the 

model;
–	 the stochastic nature of the inefficiency effects (pres-

ence of γ and δ0);
–	 the presence of the intercept (δ0);
–	 if the firm-specific factors (δ1...δ3) are present;
–	 if the Sm and Sq variables significantly affect ineffi-

ciency;
–	 if the geographical location significantly affects inef-

ficiency;
–	 if altimetry significantly affects inefficiency;
–	 if each firm-specific factor is present. 

The results suggest that all the null hypotheses could 
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be rejected except for the geographical location and 
altimetry variables that hence can be excluded by the 
final model. The estimated parameters of the preferred 
model are reported in Table 3.

The production function

Each parameter related to the function model satis-
fies the monotonicity and diminishing marginal pro-
ductivity properties at the point of approximation (posi-
tive signs), and it can be taken as an elasticity indicator. 
This finding means that capital would contribute the 
most to grape production in the Italian sector (0.585). 
Labour was estimated as the second most influential fac-
tor (0.371), whereas variable costs (0.121) and land area 
(0.085) appear to affect productivity weakly. Specifically, 
to the latter input, the low elasticity might depend on 
the fact that grapes are typically grown in an intensive 
or semi-intensive way in the case of scarce land avail-
ability. In this sense, the land is a factor that affects 

production, but as estimated, it plays no relevant role in 
conditioning productivity.

For this reason, the low amount of land contrasts 
with what was found in other wine grape-growing reali-
ties, where this factor was estimated to be among the 
factors most affecting efficiency [7,12] or in other effi-
ciency studies carried out on (more extensive) small 
farms [81].

Returns to scale – calculated summarising the sin-
gle input elasticities – are generally increasing (1.162), 
implying that margins exist (approximately 16%) for 
improving the scale inefficiency of the grape-growing 
farms to increase the returns to scale.

Similar findings have been found in other stud-
ies on the wine grape-growing sector. Regarding the 
South African sector, for example, Townsend et  al. [82] 
and Conradie et  al. [7] estimated that farms are too 
small and prevalently operate on returns to scale con-
ditions. On the other hand, Liu and Lv [83], in a study 
on Chinese wine grape farms, found that medium farms 
reveal a higher efficiency than smaller and larger farms. 

Table 2. Tests of hypotheses for the frontier function and inefficiency model parameters.

Restrictions Model L(H0). λ d.f. χ2
0.95 Decision

Production Function

None Translog -97.08

H0 : bij = 0 Cobb-Douglas -104.71 15.26 10 18.31 Not rejected

H0 : Sm = 0 Conventional vs. organic -97.98 1.80 1 3.84 Not rejected

H0 : Sq = 0 PDO vs. No PDO -98.33 2.50 1 3.84 Not rejected

H0 : Rn, Rc, Rs = 0 Geographical location -99.05 3.94 3 7.82 Not rejected
H0 : Am, Ac, Ap = 0 Altimetry -99.41 4.66 3 7.82 Not rejected

Inefficiency model

None Cobb-Douglas -105.44

H0 : g = d0; d1…d3 = 0 No inefficiency effects -112.55 14.22 4 8,76* Rejected

H0 : g = d0 = 0 No stochastic effects -109.01 7.14 2 5.14* Rejected

H0 : d0= 0 No intercept -107.88 4.88 1 3.84 Rejected

H0 : d1…d3 = 0 No firm-specific factors -110.41 9.94 3 7.82 Rejected

H0 : Sm = 0 No conv vs. org. -108.82 6.76 1 3.84 Rejected

H0 : Sq = 0 No quality -110.11 9.34 1 3.84 Rejected

H0 : Rn, Rc, Rs = 0 No geograph. location -108.73 6.58 3 7.82 Not rejected

H0 : Am, Ac, Ap = 0 No altimetry -108.90 6.92 3 7.82 Not rejected

H0 : Z1= 0 No management -108.05 5.22 1 3.84 Rejected

H0 : Z2= 0 No age -107.99 5.10 1 3.84 Rejected
H0 : Z3= 0 No gender -108.90 6.92 1 3.84

* The statistic l for these variables is distributed as a mixed c2 because the tests involve equality and inequality restrictions. The relative 
upper bounds are shown in Table 1 in Kodde and Palm [80].
Source: Authors’ analysis of FADN data.
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Research findings from Carvalho [8], Moreira [9], and 
Coelli and Sanders [10] on the Portuguese, Chilean, and 
Australian sectors, respectively, reveal that returns to 
scale are close to unity.

The inefficiency model

Table 3 also reports the estimated parameters related 
to the inefficiency model. The findings suggest that effi-
ciency tends to increase in the case of farms managed by 
young farmers (the positive sign associated with the var-
iable Age indicates that it positively affects inefficiency) 
and by males (vice versa, the negative sign of the vari-
able Gender means that efficiency would increase with 
the increase in the variable).

We also found that capitalistic farms tend to be less 
efficient than (solely or prevalently) family-run business-
es. This last finding is only apparently surprising because 
it is probably related to the general intensive or semi-
intensive grape cultivation in Italy, living aside from the 
management. Furthermore, family-run farms are likely 
to be more cautious in using their inputs to compensate 

for the productivity gap, which could be a reason that 
may help explain this finding.

Furthermore, organic and quality-oriented farms 
tend to be more efficient than conventional and non-
oriented farms, respectively. Specifically, the param-
eter associated with the organic/conventional dichotomy 
shows the highest magnitude, implying that it is the 
variable that mostly affects efficiency among the selected 
dichotomies.

The technical efficiency

The estimated technical efficiency of the sample 
amounts, on average, to 0.788 (Table 4). This means that 
room for improvement of approximately 21% exists for 
increasing the ability of Italian grape-growing farmers to 
use their technical inputs more efficiently.

The value is very close to the mean technical effi-
ciency estimated by Carvalho [8] on Portuguese wine 
grape farms in 2000 (0.793), even if this value tends to 
decrease over time. Additionally, Moreira et al. [9] and 
Coelli and Sanders [10] estimated similar scores on wine 
grape farms (0.778 and 0.790, respectively).

However, as expected in light of the estimated inef-
ficiency parameters, the organic farms reveal a greater 
technical efficiency than the conventional farms. Since 
these scores refer to a unique frontier and the difference 
appears significant (for α = 0.01), it is possible to argue 
that organic farms have greater capacity than conven-
tional units in using technical inputs (in the availability 
of the farmer). Since technical efficiency scores are cal-
culated as an output-oriented measure in this study, the 
results imply that both farming methods might increase 
production using the same input bundle.

Organic and conventional grape-growing farmers 
would be able to increase output by 16.5% and 22.2%, 
respectively, with the present state of technology and 
using their disposable resources more efficiently.

These findings confirm previous studies. In a study 
on Greek organic and conventional wine grape farms, 
Tzouvelekas et al. [84] found that organic farms show 

Table 3. ML Estimates for SFP parameters for the organic and con-
ventional data – preferred model.

Variable Parameter Coeff. S.e.

Frontier Model

Constant b0 0.818 0.105

Land area b1 0.085 0.222

Labour b2 0.371 0.219

Capital b3 0.585 0.280
Other expenditures (variable costs) b4 0.121 0.050

Inefficiency Model

Constant Z0 -0.003 0.018

Management Z1 0.142 0.186

Gender Z2 -0.051 0.100

Age Z3 0.059 0.136

Organic Sm -0.185 0.115
Quality Sq -0.126 0.156

Variance parameters

σ2 0.277 0.133

g 0.042 0.026

g* 0.467  
Log-likelihood function -106.386

Source: Authors’ data processing on FADN data.

Table 4. Estimated technical efficiency scores.

  Mean s.d.

Total sample (n. 531) 0.788 0.108

Organic (n. 91) 0.835 0.102
Conventional (n. 440) 0.778 0.107

* p-values for t-tests on the mean difference between the two sub-
samples: TE = 1.33 x 10-4.
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higher efficiency than conventional farms (0.680 and 
0.612, respectively). In the Spanish sector, Guesmi et al. 
[15] estimated a greater difference between the two cat-
egories (0.796 and 0.642, respectively). Aldanondo-ochoa 
et al. [16], comparing the total farm revenues of wine 
grape producers using inputs, such as land, labour and 
other costs, and assessing the environmental impact, 
found a higher efficiency for organic farms.

Conversely, the results from Bayramoglu and Gun-
dogmus [13] on Turkish farms suggest that conventional 
grape farms are more efficient than organic farms. How-
ever, these scores refer to two separate frontiers; there-
fore, our findings are not comparable to those of this 
previous study.

Considering the observed GFR, it means that the 
achievement of full efficiency would lead to income 
increases of 47.6 M € and 55.3 M € for organic and con-
ventional farms, respectively. Therefore, conventional 
farms could partially fill the revenue gap concerning 
organic farms in the case of full efficiency.

An important point is to assess the weight of inef-
ficiency in affecting production to evaluate whether a 
possible improvement in efficiency could significantly 
affect productivity in grape-growing farms. Analysis of 
the ratio parameter g provides information on the TE 
relevance for the production process.

The estimated g is significant at the 1% level, which 
indicates that TE is relevant in explaining output varia-
bility. On the other hand, the parameter value could not 
be taken as a measure of the relative contribution of the 
inefficiency term to the total output variance. However, 
this measure can be obtained by estimating parameter 
γ*, calculated as described in Table 3. The estimation 
suggests that 46.7% of the general differential between 
observed and best-practice output is due to farmers’ 
existing difference in efficiency.

This study highlights some pieces of evidence in the 
management of organic and conventional grape farming 
in Italy. The results suggest that organic and convention-
al farming systems would lie on a common frontier and 
that those organic farms seem more careful in using fac-
tors of production factors (technical inputs). This factor 
would be partly due to their awareness of the existing 
gap in terms of yields compared to conventional farms, 
which would also represent a general behaviour of 
organic producers who are constantly looking for greater 
performance.

Pricing and output value

As far as the output is concerned, it has to be con-
sidered that the production data estimation has been 

carried out in terms of farms’ production value. Since 
the output is higher for organic farms (compared to 
conventional farms), our findings show that in the wine 
grape-growing sector, organic farms are more technical-
ly efficient than conventional farms. This point requires 
some further comment.

First, it is worth noting that the higher selling prices 
that organic farms can manage to command for their 
products play a role in the organic and conventional 
farming match. It must be said in fairness that the val-
ue of the grapes is substantially different, depending on 
their quality and typology [85]. Moreover, it is also true 
that the price of grapes varies according to many char-
acteristics, such as the land on which the vineyards are 
grown, the costs of cultivation, the environmental condi-
tions and any legislative decisions [86,87]. The main dis-
tinction is to be made between DOP wine grapes (more 
expensive) and table grapes. We find different varietals 
with different prices within the two types, depending on 
the yields and the wine qualities they could express.

In Italy, common criteria and specific associations 
are generally used to establish the prices of wine grapes, 
sometimes private and sometimes governmental. The 
latter annually provides the grape prices in agreement 
with the Chambers of Commerce. Then, there are pri-
vate agreements between high-quality companies and 
winegrowers. Differences are both dependent on wheth-
er the wine producer is also a grape grower or not and 
the owner or not of the vineyards. When the wine mar-
ket is rising sharply, the large brand wine producers 
could find it difficult to meet their needs with their vine-
yards (sometimes they cannot cover all the production 
in terms of grape quantities), and therefore they must go 
to the grape market.

These companies consistently turn to the same 
trusted growers, entering into multi-year contracts. Any 
DOP wine producer uses this strategy and pays different 
prices, depending on the area of origin. When produc-
ing high-quality wine, it is essential to establish a lasting 
relationship of trust and collaboration to obtain the best 
results. Prices can vary by a wide range, mainly depend-
ing on the quality, type (red or white), grape varietal and 
other factors, ranging from 20 Euros to more than 200 
Euros per quintal for some special wines [88].

We should also not forget that sustainable and envi-
ronmentally friendly practices, as known, require higher 
costs and higher prices for the final products (to com-
pensate). Suffice it to say that among other rules, the EU 
normative, for example, states that to obtain authorisa-
tion for organic wine, producers must include a maxi-
mum sulphite content (set at 100 mg per litre for red 
wine and 150 mg/L for white/rosé). The premium price 
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should compensate for the higher costs for organic wine 
production. Today, the price of organic grapes in Italy is, 
on average, approximately 2,20 €/kg [89].

Second, comparing prices, another point to be con-
sidered is producers’ ability to promote and communi-
cate the product’s characteristics. In the recent past, in 
many Italian regions, organic grapes were sold as high-
quality grapes, but the added value of being organic 
was not valued [90]. In recent years, the scenario has 
changed since increasing attention has been given to 
sustainability and climate change issues [91]. In this 
evolving context, grape producers have become more 
aware of the importance of communicating the agricul-
tural methods adopted to respect both the territory and 
human health. In effect, “consumers seem more inter-
ested in environmental aspects associated with organic 
production, that have more direct benefits on health 
than other environmental issues [and their] perception 
of sustainable wines seems generally associated with the 
terms such as organic and local” [92].

In this scenario, since a higher quality is tradition-
ally attributed to sustainable wine, its communication 
to consumers through recognisable signs appears to 
be a very important marketing and competitive factor 
for wine producers [92,93]. In this respect, the Regula-
tion of the European Commission [49], which defines 
and regulates organic wine production, allows farmers 
that respect these rules to boast the EU certification of 
“organic”.

Finally, it must be underlined that a time lag would 
exist between when grapes are paid to produce wines 
and when wines are sold because wine generally takes 
several years to become market-ready. It means that the 
premium price applied by organic wine producers to 
grape-growers would reflect future wine price expecta-
tions, and it can be a source of distortion along with the 
price transmission from buyers to farmers.   

5. CONCLUSIONS

With a specific application to grape growth, this 
study contributes to the debate on the efficiency and 
productivity of organic and conventional farming, which 
has produced controversial evidence throughout the 
world; however, it requires many more studies on the 
wine grape-growing sector.

As far as the farm’s efficiency is concerned, it turns 
out that being organic and quality-oriented are charac-
teristics that lead to a more efficient system.

Because grape-growing managed by young male 
farmers shows a higher efficiency level, the policymaker 

should encourage new farms’ opening by young entre-
preneurs and the generational shift even more. Moreo-
ver, the lower efficiency of companies run by women 
implies that there is an increasing need to provide more 
training and tools to support female entrepreneurs. A 
significant point concerns the variable of business-con-
ducting typology. The higher level of efficiency of grape-
growing conducting family-run businesses must push 
policymakers increasingly to support these activities. 
Using their production inputs more carefully to respond 
to the need for an ever-decreasing use of resources, fam-
ily farms appear to be crucial agents in achieving sus-
tainable development goals.

Concerning the two production orientations, the 
findings show that capital and labour are the two key 
issues that contribute the most to grape production in 
Italy, confirming previous studies in the Spanish sector 
[94]. Moreover, this study disavows previous studies that 
see land as one of the most important factors affecting 
the efficiency of wine grape growth [7,12].

Another noteworthy item is the positioning of the 
two production orientations along the same technologi-
cal horizon due to the lack of a significant difference in 
productivity between organic and conventional wine 
grape farms. This aspect is relevant for those companies 
that, looking at the trend of organic wine and sparkling 
wine (+ 15.5% variation between 2020/2019) compared 
to non-organic products (+ 4%) [5] but also in light of 
the “Farm to Fork” strategy [95] aim to accelerate our 
transition to a sustainable food system also through 
the increase of up to 25% by 2030 of the area cultivated 
organically, intending to convert their production.

This finding is also relevant for academics, who, 
despite the increasing number of studies that compare 
the performance of organic and conventional agriculture 
in terms of yield, environmental, and economic impacts, 
still quote methodological difficulties of comparing con-
ventional and organic systems [1].

This paper has some limitations. The focus is on 
only one country (Italy). Further multi‐country research 
could be useful to confirm our findings in other fields, 
and more research needs to be done, also concerning 
our case (i.e., estimation of scale efficiency and the role 
of price in affecting productivity), to obtain more evi-
dence on this issue. However, more research needs to be 
done to improve the quality of information about dif-
ferences in efficiency between organic and conventional 
farming, especially in the wine grape-growing sector.
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Abstract. This study aims to identify the main performance indicators and group 
them in dimensions within a regional competitiveness framework to support decision-
making in the wine industry. For this research, a systematic literature review (SLR) 
was conducted in the Scopus database. There is a limited number of studies identify-
ing indicators with impact on the performance of wine regions, and even fewer studies 
including indicators in an integrated approach to measure the different dimensions of 
wine regions’ performance. From a set of 85 papers, only 9 studies related to perfor-
mance indicators with a specific focus on the regional level were considered. We docu-
ment that under a convention framework, economic and territorial indicators cover 
84.90% of all SLR indicators analysed, and under a regional competitiveness frame-
work, infrastructure and innovation and intellectual capital indicators fill 81.25% of 
all the indicators. As this group of indicators is limited to a set of sub-dimensions, we 
found that several groups of indicators are misrepresented, such as the ones related to 
human and socio-cultural capital areas, which play a crucial role in the regional com-
petitiveness of the wine industry. This paper contributes to the literature identifying 
indicators according to convention and regional competitiveness frameworks in three 
dimensions – economic, environmental and territorial dimensions and five main areas 
– productive capital, human capital, socio-cultural capital, infrastructure and intellec-
tual capital. These indicators are to be used at regional-level to support decision-mak-
ing in the wine industry. For regional entities, it discloses the most pertinent indica-
tors which need improvement to craft regional strategies. This framework is of added 
value for policymakers to customize their support programmes so that specific produc-
ers can enhance their competitive strategies. It could also be deployed in teaching pro-
grammes as a tool to address the importance of aligning different types of indicators to 
achieve better performance in the wine industry.

Keywords:	 regional competitiveness, performance indicator, wine industry, competi-
tiveness framework, systematic literature review.
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1. INTRODUCTION 

Wine production constitutes one of the most ancient 
industries in the agri-food sector, providing impor-
tant economic revenues for many countries and regions 
worldwide [1, 2]. The international trade of wine has 
mainly been dominated by three European countries 
– Italy, Spain, and France – which together export 57.1 
million hectoliters (mhl) and represent 54% of the global 
market [3]. The growth of the wine industry highlights 
the importance of ensuring a competitive industry 
through the entire supply chain and in all its dimensions 
[4].

Wine-producing firms in Bordeaux, La Rioja, Tusca-
ny, and Douro, among others, leverage their reputation 
supported by their association with the region in which 
they operate [5]. Today’s world requires that businesses 
in a specific region should focus not only on their inter-
nal development and success, but also on the develop-
ment of the social, economic, and environmental condi-
tions of the contexts in which they operate [6].

Regional competitiveness, which has been attract-
ing more attention due to its importance for economic 
growth and wealth creation, lies between the business 
and the national levels of competitiveness [e.g., 7, 8, 9].

Competitiveness frameworks can be considered as 
a way for wine territories to systematize current prac-
tices or innovative entrepreneurial ways to improve 
wine management and promote innovation processes. 
Wine regions have been creating their own frameworks, 
presented as national (or regional) programmes to be 
implemented in their contexts and deal with local issues. 
Additionally, these frameworks support the positioning 
of the wine territory [10].

Convention theory has been used as an explanatory 
framework in agri-food sectors and regions worldwide in 
order to understand the current trends in the agri-food 
system [11] and also analyse a wide range of cases [12] in 
various territories. Thus, one perspective to frame com-
petitiveness in the wine regions is based on convention 
theory.

In regional competitiveness, the intervening fac-
tors, albeit resources that lie outside business processes, 
can be summarized as various types of capital, such as 
productive, human, social-cultural, infrastructure and 
intellectual. According to the World Economic Forum 
(WEF) Competitiveness Global Index (CGI) and the 
European Commission (EC) Regional Competitiveness 
Index (RCI), regional competitiveness should include 
two additional dimensions: efficiency (higher education 
and training; market size; labour markets); and innova-
tion (technological readiness; business sophistication; 

innovation). According to Lengyel [13], the enhance-
ment of regional competitiveness may follow a pyramid 
model. At the top sits the objective of regional competi-
tiveness: quality of life and standard of living. On the 
bottom are the success determinants related to human/
intellectual capital (skills of the workforce, innovative 
activity), infrastructure (regional accessibility, environ-
ment), socio-cultural (regional identity, social structure, 
decision centres), economic structure. In the middle are 
the development factors (foreign direct investment, small 
and medium-sized enterprises, institutions and social 
capital, research, and technological development) which 
are related to the basic categories (labour productivity, 
employment rate, regional performance/gross regional 
product).

Despite there being several studies associated with 
performance in the wine business [14], there is a lack of 
emphasis on the development of studies that contain or 
summarize the major indicators applied in a regional 
context (in this research, 9 of the 85 selected studies). 
These are crucial for the identification of commonly 
used indicators for monitoring the wine industry [15]. 
Nevertheless, we can observe a growing interest and 
development for regional studies in recent years [e.g., 16, 
17, 18, 19] and the indicators cited in these studies refer 
mostly to protected designations of origin (7 of 9 studies 
apply to Spanish protected designations of origin).

Regional indicators can contribute to improving 
knowledge about the decision-making processes of wine 
regions and consequently to the design of policy pro-
grammes to support the competitiveness of this indus-
try. Furthermore, they could help to attain a clear view 
of the potential impacts associated with their strategy 
and, consequently, to adjust them in the future [20]. 

In line with the concept of competitiveness, tradi-
tionally defined as the intersection of economic, envi-
ronmental, and territorial dimensions, we believe it is 
crucial to adopt a global approach that combines the 
interactions of these dimensions. Nevertheless, when 
studies adopt a global approach regarding performance, 
we note that the territorial dimension is not given its 
proper importance. Despite its relevance in the wine 
industry, the territory plays a substantial role in eco-
nomic, environmental, and infrastructural terms, among 
others, that are not properly addressed. As a result, we 
believe that all information must be integrated to obtain 
a better understanding of the main wine territorial/
regional competitiveness factors. This gap in the litera-
ture could be filled as a starting point to study perfor-
mance in the wine industry at the regional level, includ-
ing economic, environmental, and territorial dimen-
sions.
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With the aim of identifying the main performance 
indicators used at a regional level to support decision-
making in the wine industry, a systematic literature 
review (SLR) was carried out on papers published in the 
Scopus database from 2009 to 2019.

This paper contributes to the literature by: (i) iden-
tifying indicators that can be easily adopted by wine 
regions, to make comparisons and support decision-
making processes; (ii) grouping the indicators into three 
dimensions, based on an inductive thematic analysis and 
interpretative synthesis – territorial, economic and envi-
ronmental – and five main areas – productive capital, 
human capital, social-cultural capital, infrastructure and 
intellectual capital; and (iii) structuring a regional com-
petitiveness framework of analysis for the performance 
of wine-producing regions.

	 This present paper is organized as follows: after 
this introduction, section 2 describes the research meth-
odology and section 3 discusses the research results. 
Conclusions, practical implications, and future research 
recommendations of the study are presented in section 
4. 

2. RESEARCH METHODOLOGY 

Wine as a research topic continues to address a 
plethora of diverse contexts (Bonn et al., 2017). In order 
to analyse topics, patterns and/or development of a spe-
cific area in the wine industry, an SLR seems an appro-
priate technique for the purpose of this study.

SLRs consist of the identification, selection, analysis, 
and synthesis of existing research on a specific topic and 
its presentation to display what is known and not known 
about the topic [21]. The main advantages of SLRs are 
transparency in data collection and synthesis, which 
results in a higher level of objectivity and reproducibility 
[22]. SLRs have also other advantages: they provide an 
overview of areas in which the research is disparate and 
interdisciplinary; they provide an overview of a certain 
issue or research problem; they identify gaps in research; 
they provide the basis for building a new conceptual 
model or theory; and they can be valuable when aim-
ing to map the development of a particular research over 
time [23]. An effective and well-conducted review as a 
research method can provide new directions and chal-
lenges for future research studies [24].

In this research, the papers analysed in the SLR cov-
er several performance indicators to support decision-
making in wine regions. In order to identify the main 
indicators and frameworks used in the analyses of the 
wine industry, an SLR was carried out following the pro-

tocol proposed by Tranfield et al. [22], which comprises 
three main stages: a) planning; b) conducting; and c) 
reporting and disseminating the results.

For a credible outcome, the use of scholarly, top peer-
reviewed, published journal articles is highly important 
[25, 26]. Based on the quality, plurality and relevance of 
its scholarly reputed journals, the Scopus database was 
adopted. One of the particularities of the Scopus data-
base is that is allows researchers to analyse and easily 
compare literature review outputs through a comprehen-
sive and easy search customization procedure that allows 
the inclusion/exclusion of search word criteria.

In order to properly plan the SLR, it is mandatory to 
define the objective of the SLR, which in this paper is to 
identify the main performance indicators used at region-
al level to support decision-making in the wine indus-
try. To conduct the review, it is necessary to properly 
use explicit inclusion search criteria to identify relevant 
literature. This needs to be assessed following exclusion 
criteria, so that only the relevant studies are incorpo-
rated and then fine graining the quality of the studies 
reviewed to strengthen the quality of the findings. The 
final stage involves reporting and getting the evidence 
into practice.

The planning of the review involved the definition 
of the following search words searched by title, keywords 
and abstract: ‘ indicator’, ‘performance indicator’, ‘wine’, 
‘wine sector’, ‘wine industry’ and ‘winer*’. The informa-
tion of the inclusion criteria is as follows:
i.	 Publication date: 2009-2019
ii.	 Language: documents written in English, French, 

Portuguese, and Spanish.
iii.	 Type of document: articles, reviews, articles in 

press, conference papers and conference reviews.
As no exclusion criteria were defined, 464 docu-

ments that contained one or more search terms were 
considered in the analysis. Table 1 summarizes the 
research method applied in the Scopus database.

Publication citation data – author(s), title, date, key-
words and abstract – were downloaded for each docu-
ment published in Scopus since 2009. The data were then 
imported into Microsoft Excel for further cleaning and 
processing to ensure all information elements had suc-
cessfully been downloaded. 

A cross-sectional reading of the 464 results was car-
ried out to select publications whose title, abstract, key-
words would suggest the presence of indicators related to 
the wine industry. To increase the reliability of the selec-
tion, the documents were evaluated by three researchers 
and doubts and disagreements were discussed until con-
sensus was achieved. The documents were included if all 
reviewers agreed. 
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After selecting the most relevant studies for the 
purpose of this research (85 publications), we examined 
and selected only the documents that contain indicators 
from a regional perspective (9 results). Figure 1 synthe-
sizes the methodological process adopted during the 
identification and selection of documents.

The following section aims to answer the main pur-
pose of this study. The following three specific steps were 
thus defined: i) to present the main descriptive results 
of the selected studies (date of publication; publication 
source and geographical location); ii) to examine which 
indicators are proposed in frameworks; and iii) estab-
lish how the literature classifies them. As such, it was 
possible to map the state of the art of the main indica-
tors analysed. Following Braun and Clarke [27] and Silva 
and Moreira [26], we sought to organize the literature in 
patterns of topics involving inductive thematic analysis 
– indicators, e.g., average size of the winery per region, 

number of wineries per region, number of brands per 
region, surface of the vineyard, surface area planted with 
high yielding grape varieties, and percentage of young 
wines. Based on Jones et al. [28] and Ribau et al. [29], fol-
lowing an interpretative synthesis, we managed to cluster 
the papers in related topics or indicators and aggregated 
them in higher order classes that we call categories – eco-
nomic, environmental, and territorial – and five main 
areas – productive capital, human capital, socio-cultural 
capital, infrastructure, and intellectual capital. 

3. RESULTS

Despite the growing number of studies carried 
out in the wine industry and given the multiplicity of 
themes present in the literature, only a total of nine 
theoretical and empirical papers present regional level 

Table 1. Research method in the Scopus database.

3. Scope of research Scopus database

Keywords Indicators; Performance indicators; Wine; Wine sector; Wine industry; Winery; Wineries
Queries (TITLE-ABS-KEY) TITLE-ABS-KEY ((“indicator*” OR “performance indicator*”) AND (“wine” OR “wine sector” OR “wine 

industry” OR “winer*”))
Inclusion criteria Documents in English, French, Portuguese, and Spanish between 2009-2019; 

Type of document: articles, reviews, articles in press, conference papers and conference reviews.
Quality criteria The research was carried out on two different dates, confirming the same results. The steps in the two searches 

were: (i) access to the database; (ii) consultation; (iii) application of the inclusion criteria and (iv) export the 
results to Excel.

Results The research achieved 1053 results before the application of the criteria stated above.

 
 

Records identified by
searching the database

(n = 1053 results)

Records identified after
exclusion criteria: Date 2009-

2019 (n = 613 results)

Records identified after
exclusion criteria: documents

in English, French, 
Portuguese and Spanish (n = 

576 results)

Records identified after
exclusion criteria: type of

document (articles, reviews, 
articles in press, conference

papers and conference
reviews)

(n = 464 results)

Selection of documents
according to title, abstract

and keywords (n = 85 results)

Selection of documents which 
contain indicators from a 

regional perspective (n = 9 
results)

Figure 1. Methodological process.
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performance indicators according to the aim of this 
research. 

Date of publication

The survey reveals a growing interest and develop-
ment of studies in recent years as most of the studies 
identified were published between 2015-2019 (66.7%), 
reinforcing the relevance of the thematic studied. Table 2 
summarizes the number of publications per year.

Publication source

The papers were published in eight different journals, 
as shown in Table 3, which is a clear indication of how 
scattered the publication outlets were in the last decade. 
However, most sources of publication are related to geog-
raphy or agro-environmental issues. Regarding publica-
tions per number of authors, as demonstrated in Figure 
2, most were carried out by two authors (4 of 9 studies).

Geographical location 

The papers feature limited geographic dispersion, 
demonstrating that the subject matter is studied pre-

dominantly in European countries. This research also 
confirms that the nine publications were applied in one 
specific country, more precisely in Spain (n = 7), Argen-
tina (n = 1) and Hungary (n = 1).

Relating to wine regions, we observe growing interest 
and development for regional studies [e.g., 16, 17, 18, 19, 
30]. In addition to the nature of the studies, these indi-
cators refer mostly to wine with protected designation 
of origin. In this sense, Table 4 summarizes the selected 
studies according to geographical coverage and sample.

Comparative studies were observed in this review. 
On examining Table 4, we identified studies applied 
in different regions or protected designations of ori-
gin (PDO). For instance, Sánchez-Hernández et al. [18] 
include 16 protected designations of origin in their 
research, whereas Climent-López and Sánchez Hernán-
dez [11] and Esteban-Rodriguez and Climent-López 
[30] analyse a sample of all the Spanish wine PDOs. The 
same pattern is followed by Esteban-Rodríguez [19] and 
Esteban-Rodríguez and Climent-López [16] as they con-
sidered all wine PDOs present in Spanish territory. On 
the other hand, Esteban-Rodriguez and Climent-López 
[17] analyse 88 of 90 PDOs. Finally, De Villanueva [31] 
characterizes the wine industry located in the province 
of Mendoza, Argentina, and Szenteleki et al. [32] include 
three Hungarian wine regions: Etyek-Budai; Kunsági 
and Mátrai (including 17 sub-regions).

Indicators and frameworks: a regional perspective 

The use of frameworks and indicators is a way to 
read and interpret the situation, simultaneously allowing 
a comparison of contexts over time [10]. A correct use of 
indicators may be applied to determine the critical are-
as of intervention to ensure competitive viticulture and 
may represent a decision-making tool to support wine 
regional entities, winemakers, and other related profes-
sionals [33]. One challenge is the selection of the most 
representative performance indicators to be included 
in a framework for wine regions. As a result of the SLR 
carried out in this paper, a list with 112 regional indi-
cators was generated, which were based exclusively on 

Table 2. Number of publications per year.

Year Publications (N) Percentage

2009 1 11.1%
2011 1 11.1%
2014 1 11.1%
2015 1 11.1%
2017 3 33.3%
2018 2 22.2%
Total 9 100.00%

Table 3. Main sources of publication.

Sources of Publication N

Cuadernos Geográficos 2
Géographie Economie Société 1
Geoforum 1
Mundo Agrario 1
Annales de Geographie 1
Boletín de la Asociación de Geógrafos Españoles 1
Economía Agraria y Recursos Naturales 1
Applied Ecology and Environmental Research 1

0 2 4 6

1 author
2 authors

5 authors
 6 authors

7 authors

Number of
Publications

Figure 2. Publications per number of authors.
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the articles under analysis and related exclusively to the 
presence of regional indicators in them.

To document which indicators are included in the 
frameworks, as well as how the research classified them, 
it is crucial to specify the criteria applied in this research. 
Bearing in mind the articles selected through the SLR, 
‘indicator classification’ was considered to be when: i) the 
authors had explicit categories/dimensions; and ii) even 
though not explicitly mentioned, it was possible to ascer-
tain an indicator category/classification inductively gen-
erated according to the researchers’ perspective.

The identification of the dimensions/categories was 
explicit in the cases of Climent-López and Sánchez-
Hernández [11] and Climent-López et al. [12], in which 
the indicators followed quality conventions: industri-
al, commercial, domestic, civic, public and ecological. 
Despite addressing the same study field, Esteban-Rod-
ríguez and Climent-López [30], Esteban-Rodríguez [19] 
and Esteban-Rodríguez and Climent-López [16] char-
acterize the indicators based on different dimensions: 
market, technology and competition type. Conversely, 
Sánchez-Hernández et al. [18] classify the indicators into 
products or resources and, finally, Szenteleki et al. [32] 
categorize them as climate-based indicators. The second 
case occurs, for example in Esteban-Rodríguez and Cli-
ment-López [17] in which, although the presented indi-
cators are not explicitly classified, the combination of 
them makes it possible to set suitable indicators to iden-
tify different production models of PDOs in Spain.

Convention theory has been used as an explana-
tory framework in agri-food sector studies, includ-
ing the wine industry, and provides comparative stud-
ies through several wine-producing areas with PDO 
label. Despite the limited number of papers that address 
regional performance indicators, it is clearly possible to 
conclude that they use six different types of classification 
[12, 11, 19, 16, 17, 30]. These are synthetized in Table 5, 
as well as the number of indicators and frameworks.

According to Table 5, Climent-López et al. [12] clas-
sify the indicators into five quality conventions – indus-
trial, commercial, domestic, civic and public. Despite 
using the same classification of indicators, Climent-
López and Sánchez-Hernández [11] introduces a sixth 
quality convention – ecological. Despite that, while the 
previous authors characterize the indicators according 
to six quality conventions, which are an aggregation of 
indicators, Esteban-Rodríguez and Climent-López [16, 
30] and Esteban-Rodríguez [19] categorize the indicators 
simultaneously according to the following dimensions 
– market, technology, and competition type –as part of 
the framework. On the same logic, Sánchez-Hernandez 
et al. [18] aggregate 21 indicators according to product 
and resources and Szenteleki et al. [32] analyse 11 indi-
cators from the perspective of climatic conditions, which 
are both integrated into a framework. Finally, there are 
cases such as De Villanueva [31] where no classification 
or framework is observed at all, and the indicators are 
scattered.

Table 4. Studies by their geographical coverage and sample.

References Countries where survey 
was conducted Geographical Coverage

Climent-López and 
Sánchez Hernández [11] Spain 12 PDO wine districts: Arlanza, Arribes, Bierzo, Calatayud, Campo de Borja, Cariñena, 

Cigales, Ribera del Duero, Rueda, Somontano, Tierra de León and Toro.

Climent-López et al. [12] Spain
16 PDO: Arlanza, Arribes, Bierzo, Calatayud, Campo de Borja, Cariñena, Cigales, 
Mondéjar, Ribera del Duero, Rueda, Somontano, Tierra de León, Tierra del Vino de 
Zamora, Toro, Uclés, Vinos de Madrid.

De Villanueva [31] Argentina Province of Mendoza 
Esteban-Rodriguez and 
Climent-López [17] Spain 88 protected designations of origin 

Esteban-Rodriguez and 
Climent-López [30] Spain

All Spanish wine PDOs: Rioja, Ribera del Duerao, Montilla-Morilles, Vinos de Madrid, 
Terra Alta, Penedés, Costers del Segre, Bierzo, Tierra del Vino de Zamora, Pago Guijoso, 
Pago Dominio de Valdepusa and Cigales. 

Esteban-Rodríguez [19] Spain 90 protected designation of origin 
Esteban-Rodriguez and 
Climent-López [16] Spain 90 protected designation of origin 

Sánchez-Hernández et 
al. [18] Spain

3 regions in 16 Spanish wine districts: Aragón (Catalayud; Campo de Borja; Cariñena; 
Somontano); Castilla y León (Arlanza; Arribes; Bierzo; Cigales;Ribera del Duero; Rueda; 
Tierras de León; Tierra del Vino de Zamora; Toro); Castilla-La Mancha (Mondéjar; 
Uclés) and Comunidad de Madrid (Vinos de Madrid).

Szenteleki et al. [32] Hungary Etyek-Budai; Kunsági and Mátrai wine regions (includes 17 sub-regions)
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In sum, most of the indicators are integrated into 
frameworks (8 of 9 publications), corresponding to 104 
of 112 regional level indicators. Considering the papers 
mentioned in Table 5, where indicators are classified and 
simultaneously integrated into frameworks, four view-
points can be highlighted: i) indicators related to prod-
ucts and resources of a specific territory; ii) indicators 
associated with climate conditions of a given region; iii) 
indicators classified according to known quality conven-
tions (industrial, commercial, domestic, civic, public, 
and ecological); and iv) indicators grouped into technol-
ogy and market types. 

Given the similarity of the indicators among the 
four perspectives and bearing in mind the purpose of 
the present study, the indicators were reclassified accord-
ing to the territorial, economic, and environmental 
dimensions. Under the territorial dimension, the exhib-
ited indicators may be grouped into following areas – 
territorial resources and marketing. Regarding the eco-
nomic dimension, the indicators were grouped in two 
main dimensions – productivity and competitiveness. 
Lastly, the environmental dimension features indicators 
related to sustainability issues. Considering their geo-
graphical scope, Tables 6 to 8 summarize the most men-
tioned regional level indicators found in the SLR.

As the wine production is an activity that depends 
on the availability of ‘territorial resources’, the impor-
tance given by the wine regions to the measurement and 
impact on their businesses is crucial. Under this dimen-
sion, indicators such as ‘average size of the farm per 
region’, ‘average size of the winery per region’, ‘number 
of wineries per region’, ‘number of brands per region’ 
and the ‘surface of the vineyard’ are essential to charac-
terize the wine industry on a regional scale. 

Regarding ‘marketing’, indicators such as the ‘use of 
brands’ is related to an intention to associate the image 
of wine with a specific territory and to obtain recogni-

tion as a product of origin. The ‘average of stars obtained 
in wine guides’ and the ‘average awards/medals won in 
contests’ measure the reputation based on expert assess-
ments. Following a similar perspective, the number of 
‘references in specialized journals’ measures the reputa-
tion in magazines which specialize in the wine industry 
and the ‘number of results in internet search engines’ 
analyses the popularity in a broader context. Addition-
ally, the ‘number of awards obtained by volume sold’ 
is also a relevant indicator that reflects the importance 
of product quality. In summary, these previous indica-
tors may provide crucial insights to wine regions related 
to their performance in terms of image and awareness. 
Table 6 presents the most cited indicators in the litera-
ture according to the territorial dimension.

Other indicators reported as having an important 
impact on the measurement of wine regions perfor-
mance are those related to ‘productivity’. According to 
the literature, the ‘surface area planted with high-yield-
ing grape varieties’ indicates a search for high yields per 
area and per wine region. In the same way, the ‘average 
production of wine per type/region’ quantifies the aver-
age size of the wine businesses and the ‘percentage of 
young wines’ show the extent to which wine businesses 
are looking for wines that require less time for produc-
tion. Further, high values for these indicators show the 
pursuit of economies of scale and subsequently reveal 
higher productivity.

Concerning ‘competitiveness’, a high percentage of 
vineyard area cultivated by global varieties reflects the 
adjustment of the suppliers to the demands of the inter-
national market. The ‘percentage of vineyards controlled 
by cooperatives’ focuses on the economic benefits of 
the industry and whether they are widely distributed 
among the local population. This indicator is an impor-
tant measure of the level of collective involvement and 
economic cooperation within a region. ‘Wine produc-

Table 5. Number of indicators with their classification and framework.

Authors Indicators Framework Classification

Climent-López and Sánchez-Hernández [11] 28 Yes Industrial, Commercial, Domestic, Civic, Public and Ecological 
Conventions (market and technology)

Climent-López et al. [12] 19 Yes Industrial, commercial, domestic, civic and public conventions 
De Villanueva [31] 8 No Not classified
Esteban-Rodríguez and Climent-López [17] 6 Yes Production models 
Esteban-Rodríguez and Climent-López [30] 9 Yes Technology and market type (quality conventions)
Esteban-Rodríguez [19] 4 Yes Technology and market type (quality conventions)
Esteban-Rodríguez and Climent-López [16] 6 Yes Technology, market, and competition indicators (quality conventions)
Sánchez-Hernández et al. [18] 21 Yes Products and resources
Szenteleki et al. [32] 11 Yes Climatic indicators
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tion’ and ‘average price per bottle’ are also key indica-
tors which when well managed can influence the busi-
ness strategies of wine regions and even their national 
and international markets performance. Additionally, 
the ‘number of wineries within a region that organized 
guided tours’ may reveal a competitive advantage and a 
strong marketing strategy. Table 7 exhibits the indicators 
related to economic dimension.

Several indicators are related to ‘sustainability’. For 
example, the ‘percentage of organic certified wineries by 
a regulatory board’ is based on the existence of labels 
that certify products made by processes that respect the 
environment and show an awareness of wine business 
organizations towards sustainable production processes. 
Furthermore, the ‘percentage of planted vineyard area 
with rare grape varieties’ provides an additional crite-

rion: the designation of ‘rare’ alludes to certain native 
grape varieties that have unique characteristics, and in 
some cases, have practically disappeared because they 
have been replaced by others, whether autochthonous 
or foreign, so vineyards can become more productive or 
more competitive. Thus, the recovery of these rare vari-
eties shows a positive attitude towards sustainability. 
Finally, higher values of ‘vineyards planted with native 
varieties’ reveal the intent to produce wine from local/
endogenous resources, which clearly contributes to the 
local development and their preservation. Table 8 syn-
thesizes the most cited indicators from an environmen-
tal perspective.

Additionally, we reclassified the indicators accord-
ing to a regional competitiveness framework into the 
following five basic competitiveness dimensions: pro-

Table 6. Territorial indicators.

Indicators N Authors 

Number of brands per region 3 Climent-López and Sánchez-Hernández [11]; Esteban-Rodríguez and Climent-
López [16, 30] 

Average size of the farm per region 2 Esteban-Rodríguez and Climent-López [16, 17]
Average size of the winery per region 2 Esteban-Rodríguez and Climent-López [16, 17]
Surface extension of vineyard (ha) 2 De Villanueva [31]; Esteban-Rodríguez and Climent-López [30]
Number of wineries per region 2 De Villanueva [31]; Esteban-Rodríguez and Climent-López [30]
Average size of brands 2 Esteban-Rodríguez [19]; Esteban-Rodríguez and Climent-López [30]
Brands of local products 2 Climent-López and Sánchez-Hernández [11]; Climent-López et al. [12]
Average stars obtained by wineries in wine guides 
within a region 2 Climent-López et al. [12]; Climent-López and Sánchez-Hernández [11]

Awards/medals won by wineries in contests 2 Climent-López et al. [12]; Sánchez-Hernández et al. [18]; Climent-López and 
Sánchez-Hernández [11]

Average reference in specialized journals 2 Climent-López and Sánchez-Hernández [11]; Climent-López et al. [12]
Average results obtained in internet search engines 2 Climent-López and Sánchez-Hernández [11]; Climent-López et al. [12]
Number of awards obtained by volume sold 2 Esteban-Rodríguez and Climent-López [30]; Esteban-Rodríguez [19]

Table 7. Economic indicators.

Indicators N Authors 

Wine per region (hl) 3 Climent-López et al. [12]; Climent-López and Sánchez-Hernández [11]; De 
Villanueva [31]

Percentage of vineyard controlled by cooperatives 3 Climent-López and Sánchez-Hernández [11]; Climent-López et al. [12]; Sánchez-
Hernández et al. [18]

Average price of the bottle per region 2 Sánchez-Hernández et al. [18]; Climent-López and Sánchez-Hernández [11]
Average production of wine per region 2 Climent-López et al. [12]; Climent-López and Sánchez-Hernández [11]
Vineyard surface area planted with global grape 
varieties 2 Sánchez-Hernández et al. [18]; Climent-López et al. [12]

Vineyard surface area planted with high-yielding 
grape varieties 2 Sánchez-Hernández et al. [18]; Climent-López et al. [12]

Percentage of young wine 2 Climent-López et al. [12]; Sánchez-Hernández et al. [18]
Wineries that organized guided tours within a region 2 Sánchez-Hernández et al. [18]; Climent-López and Sánchez-Hernández [11]
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ductive capital, human capital, social-cultural capital, 
infrastructure, and intellectual capital [following, for 
example, 7, and 13]. Under the infrastructure dimen-
sion, indicators such as ‘Vineyard cultivated with rare 
grape varieties (%)’, ‘Percentage of vineyard surface area 
planted with native grape varieties’, ‘Average size of the 
farm per region’, and ‘Surface extension of vineyard (ha)’ 
demonstrate the importance of existing infrastructure 
for regional competitiveness (see Table 9).

The productive capital dimension covers aspects 
such as economic development, stability, or market size. 
In our study this dimension includes indicators such 
as ‘Average production of wine per region’, ‘Wine per 
region (hl)’, ‘Percentage of young wine’ and ‘Average 
price of the bottle per region’ (see Table 10).

For the social and institutional capital that should 
include variables relating to the efficiency of public 
administration or the legal framework, in our study an 
indicator ‘Percentage of vineyard controlled by coopera-
tives’ could be identified [11, 12, 18].

Finally, Indicators as, e.g., ‘number of brands per 
region’, ‘wineries that organized guided tours within 
a region’, ‘average stars obtained by wineries in wine 
guides within a region’, and ‘wine certified as organic by 
the regulatory council’, were classified under the innova-
tion and intellectual dimension (see Table 11).

5. CONCLUSIONS, IMPLICATIONS, LIMITATIONS, 
AND FUTURE RESEARCH

Given the increasing importance of the wine indus-
try, and especially of well-managed wine regions, con-
ducting a study to identify indicators and competitive-
ness frameworks with impact on performance at the 
regional level seemed an interesting and challenging 
research task. Based on an SLR, we sought to identify 
the main performance indicators used at regional level 
to support decision-making in the wine industry. 

The results document that there is a limited number 
of research works identifying indicators with impact on 
the performance of wine regions, and even fewer stud-
ies including indicators in an integrated approach to 
measure the different dimensions of wine regions perfor-
mance. Thus, our research contributes to the literature 
by identifying indicators according to a regional com-
petitiveness framework grouped into five main dimen-
sions: productive capital, human capital, social-cultural 
capital, infrastructure and intellectual capital. According 
to this SLR, the indicators grouped and ranked under 
this framework are the most referred to and are used to 
address the overall performance of the wine industry. 
Moreover, most of them are used in highly competitive 
PDO regions. As such, they could be clustered as the 

Table 8. Environmental indicators.

Indicators N Authors 

Vineyard cultivated with rare grape varieties (%) 3 Sánchez-Hernández et al. [18]; Climent-López and Sánchez-Hernández [11]; 
Climent-López et al. [12]

Percentage of vineyard surface area planted with 
native grape varieties 3 Climent-López and Sánchez-Hernández [11]; Climent-López et al. [12]; Sánchez-

Hernández et al. [18]
Wine certified as organic by the regulatory council 2 Sánchez-Hernández et al. [18]; Climent-López and Sánchez-Hernández [11]

Table 9. Infrastructure indicators.

Indicators N Authors 

Vineyard cultivated with rare grape varieties (%) 3 Sánchez-Hernández et al. [18]; Climent-López and Sánchez-Hernández [11]; 
Climent-López et al. [12]

Percentage of vineyard surface area planted with 
native grape varieties 3 Climent-López and Sánchez-Hernández [11]; Climent-López et al. [12]; Sánchez-

Hernández et al. [18]
Average size of the farm per region 2 Esteban-Rodríguez and Climent-López [16, 17]
Average size of the winery per region 2 Esteban-Rodríguez and Climent-López [16, 17]
Surface extension of vineyard (ha) 2 De Villanueva [31]; Esteban-Rodríguez and Climent-López [30]
Number of wineries per region 2 De Villanueva [31]; Esteban-Rodríguez and Climent-López [30]
Vineyard surface area planted with global grape 
varieties 2 Sánchez-Hernández et al. [18]; Climent-López et al. [12]

Vineyard surface area planted with high yielding 
grape varieties 2 Sánchez-Hernández et al. [18]; Climent-López et al. [12]
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main dimensions and indicators to be used at regional 
level to support decision-making in the wine industry.

Under the regional competitiveness framework, the 
only basic competitiveness dimension for which we have 
not identified any indicators was that of human capital. 
This dimension should incorporate indicators related 
to the efficiency of the labour market, basic and higher 
education, and ongoing training.

To achieve the target of regional competitiveness 
and to increase the well-being of the population in a 
certain region, it is essential to fulfil the basic dimen-
sions of regional competitiveness. Our results document 
that infrastructures, intellectual capital and productiv-
ity are dimensions that are given importance in terms of 
regional competitiveness in the wine industry. However, 
the same importance is not given to the dimensions of 
human and socio-cultural capital.

To improve the quality of life of a region, e.g., rep-
resented by means of the gross regional product, it is 
essential to increase labour productivity and the employ-
ment rate, which is difficult to accomplish without 
including the human capital dimension.

Industry-wise, this paper contributes to the devel-
opment of a meaningful and useful framework to assess 

collective wine business organizations/wine regions by 
means of performance indicators. Nevertheless, regional 
specificities and their different business units must be 
considered when designing and proposing performance 
indicators in a framework. As referred to in the docu-
ment, certain regions based their competitiveness on 
PDOs, which might aggregate several of those indica-
tors. From an academic viewpoint, this paper highlights 
the main research areas that require more attention in 
the future and might help researchers to update knowl-
edge on this field.

Based on these regional indicators, future research 
could focus on developing studies/indicators related to 
National Board Commissions in the wine industry.
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Abstract. Assuming that wine markets are efficient, ultimately a bottle of wine’s cost 
and therefore its price should reflect its vintage, grape variety as well as how it is vini-
fied. Yet, being an experiential good, a wine’s price is also closely related to its place 
of origin. If the designated viticultural area of wine is coming from is not considered, 
even in a relatively new wine country, wine makers may end up over-estimating the 
premium attached to vintage, variety as well as how it is vinified. Regression results 
indicate that, for Ontario wines, the over-estimations vary between 1% points and 18% 
points.

Keywords: appellation, AVA, price.

INTRODUCTION

Until recently, Canadian wine was almost an oxymoron.  Other than 
its infamous ice wine, even well-informed wine drinkers were not aware of 
Canadian wines. The reason being that Canada resides out of conventional 
wine growing zone between 30 and 50 degrees latitude north and south of 
the equator; Canada was dismissed as a wine country. Yet, Canadians have 
been making wine for centuries. (Phillips, 2017). Moreover, recently their 
wine industry is growing at an accelerating rate. For instance, from 2011 to 
2018, Canadian wine sales in Canada went up by 41%, from 1.67 to 2.35 bil-
lion CAN$; while the imported wine sales were up by 34% during the same 
time period. (Source: Statistics Canada via Statista.) In particular, wineries 
in the Ontario region are building a good reputation and market share in 
Canada. With 6,663 hectares of wine grape area, Ontario region has 60% 
of the Canadian bearing vineyard area. (VQA Ontario Wine Appellation 
Authority, 2019.)

Since 1999, Canadian wine industry has been heavily regulated. (Carew 
and Florkowski, 2012.) For instance, Vintners Quality Alliance, or VQA  
Ontario Wine Appellation Authority is a regulatory agency responsible for 
“maintaining the integrity of local wine appellations and enforcing win-
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emaking and labelling standards in Ontario.”1 As is 
shown in Figure 1, VQA Ontario divides Ontario into 
three primary Viticultural Areas or appellations of ori-
gin: Niagara Peninsula, Lake Erie North Shore, and 
Prince Edward County. Within the Niagara Penin-
sula appellation, ten sub-appellations are identified; 
four of them on the plains close to Lake Ontario (Four 
Mile Creek, Niagara Lake Shore, Niagara River, and St. 
David’s Bench) and three on the bench lands of the Nia-
gara Escarpment (Beamsville Bench, Short Hills Bench, 
Twenty Mile Bench). The other three sub-appellations 
are Creek Shores, Lincoln Lake Shore, and Vinemount 
Ridge. Thus, there are effectively four layers of appella-
tions within the Ontario wine region.

Cross, Plantingab and Stavins (2011) shows the eco-
nomic importance of the concept of terroir but not the 
reality of terroir – as proxied for by locational attributes 
on the sale prices of vineyards. Similarly, as is argued in 
Gokcekus and Finnegan (2017, p. 345-346), “… it is well 
established that terroir can have a demonstrable effect 
on wine’s worth, but there is no consensus on whether 
terroir matters as a fundamental reality or solely eco-
nomically due to the perceived reputation of a particular 
area. Nevertheless, the prices at which winemakers can 
sell their wines vary depending on the wines’ geograph-
ic origins.” (Matthews, 2016; Landon and Smith, 1997, 
Lecocq and Visser, 2006; Patterson and Buechsenstein, 
2018).

1 For details, see VQA Ontario Wine Appellation Authority’s web 
page: https://www.vqaontario.ca/Home. 

In this study, we ask the following questions: Does it 
make a price difference whether a wine is coming from 
a particular Ontario appellation? In particular, is there 
a regional reputation premium attached to a particu-
lar appellation or sub-appellation? Moreover, does the 
premium for vintage, variety, and vinification change 
whether the regional differences are taken into account 
or not? 

DATA

For 4,213 table wines from Ontario wine region, 
between 2015-2018, we have information regarding their 
retail price, vintage, size, grape variety(ies), appellation, 
as well as vinification—whether they are from a name 
vineyard or estate bottled. Table 1 provides summary 
statistics for these wines.

CALCULATIONS AND FINDINGS

To set a benchmark, first, as an ad-hoc regression 
model, the real price of each bottle of Ontario wine is set 
as a function of vintage, variety, and vinification2 with-
out taking appellations differences into account. 

2 The wine must be made from at least 85% of the grape variety named 
to be considered a single variety. Estate Bottled are variations such as 
“Estate Grown” or “grown, produced and bottled by” are permitted if 
the wine qualifies for the estate bottled designation, close variations are 
not permitted for non-VQA wines. Vineyard (any named vineyard indi-
cating origin is not permitted for non-qualifying VQA wines or non-
VQA wines, two or more vineyards may not be named but general ref-
erences to vineyards or multiple but unnamed vineyards are permitted).

Ontario

Niagara 
Peninsula

Niagara 
Escarpment

Beamsville
Bench

Short Hills 
Bench

Twenty 
Mile Bench

Niagara-on-
the-Lake

Four Mile 
Creek

Niagara 
Lake Shore

Niagara 
River

St. David's 
Bench

Creek Shores

Lincoln Lake 
Shore

Vinemount 
Ridge

Lake Erie -
North Shore

Prince Edwards 
County

Figure 1. Ontario appellations.

Table 1. Summary statistics for 4,213 Ontario wines.

Variable Average

Price $ 23.12
Price (2002)* $ 17.81

Single Variety 86%

Named Vineyard 11%
Estate Bottled 7%

White Wine 53%

Chardonnay 16%
Riesling 14%
Pinot Noir 10%
Cabernet Franc 10%

*Real, 2002 prices (Canadian consumer price index is used in 
deriving real prices.)
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ln(Pricei) = β0 + β1 Vintagei + β2j ∑7
j=1 Varietyj,i + β3k ∑4

k=1 
Vinificationj,i +εi

where, ln is natural logarithm operator; Vintage is the 
age of the wine; Varietyj is a dummy variable, where j 
=  chardonnay, pinot noir, cabernet sauvignon, cabernet 
franc, riesling, sauvignon blanc, merlot, or pinot grigio; 
Vinification is a dummy variable, where k =  single vari-
ety, estate bottled, named vineyard, or named vineyard 
and estate bottled; finally εi is a well behaving error term.

According to the robust regression results, as is 
summarized in column (2) of Table 2, there is a statis-
tically significant relationship between real price and 
vintage, variety, and vinification: (1) Vintage matters; 
(2) there is a premium for red wines—pinot noir, cab-
ernet sauvignon, cabernet franc, and merlot as well as 
a white wine, chardonnay; (3) making wines by using a 
single variety and estate or/and named vineyard bottling 
increases the price.

Second, the real price of each bottle of Ontario wine 
is set as a function of vintage, variety, vinification as 
well as fifteen appellation/sub-appellations:

ln(Pricei) = β0 + β1 Vintagei + β2j ∑7
j=1 Varietyj,i + β3k ∑4

k=1 
Vinificationj,i + β4l ∑15

l=1 Appellationk,i + εi

Column (3) of Table 2 presents the robust regres-
sion results for this specification. These findings indi-
cate that for Ontario wine prices ‘terroir’ matter. For 
example, compared to an Ontario wine with no par-
ticular appellation designation, a wine from Four Mile 
Creek acquires an additional 35% premium of which 
19% is due to having its own sub-appellation, 7% for 
being under Niagara-on-the-Lake, and 9% for a Niagara 
Peninsula appellation. The size of the premium differ-
ences from one appellation to another is striking: It var-
ies between 5% (Lake Erie North Shore) and 39% (St. 
David’s Bench). These differences highlight the impor-
tance of appellation designations even in a relatively new 
and also small wine region of Ontario.

Another finding is about the size of the over-estima-
tion regarding the premium attached to vintage, variety, 
and vinification, if we ignore appellation/sub-appellation 
differences. According to the regression results in Table 
2 – the difference between column (2) and column (3) – 
the estimated coefficients for vintage, variety and vini-
fication variables were over-estimated by between 1% 
points and 18% points. For instance, premium attached 
to grape varieties pinot noir, chardonnay, and cabernet 
franc are 7.2%, 4.2%, and 4.1% points respectively were 
over-estimated unless appellation designations were tak-
ing into account. Similarly, regarding vinification, over-

estimations are 17.6%, 8.7%, 7.4%, and 6.8% points for 
name vineyard and estate, named vineyard, estate bot-
tled, and single variety, respectively. These differences 
are not only statistically significant; indeed, they are 
economically significant too.

Table 2. ln (wine price2002) = f (wine characteristics); robust regres-
sion results.

(1) (2) (3)

Characteristics coefficient t-stat coefficient t-stat

Vintage
Wine Age 4.56% 11.94*** 3.88% 10.66***

Variety
Chardonnay 9.34% 5.39*** 5.16% 3.07***
Pinot Noir 25.40% 12.59*** 18.23% 9.25***
Cabernet Sauvignon 25.47% 11.12*** 23.02% 10.4***
Cabernet Franc 16.81% 8.47*** 12.67% 6.61***
Riesling -0.99% -0.55 -4.16% -2.36**
Sauvignon Blanc -1.42% -0.55 -3.28% -1.33
Merlot 22.69% 10.02*** 20.09% 9.2***
Pino Grigio -1.01% -0.40 -3.45% -1.43

Vinification
Single variety 22.04% 13.83*** 15.27% 9.88***
Estate bottled 14.97% 7.29*** 7.61% 3.69***
Named vineyard 30.48% 17.46*** 21.80% 8.59***
Named vineyard and 
estate 34.87% 13.81*** 17.25% 9.31***

Appellation/sub-appellation
Beamsville Bench 4.69% 1.26
Creek Shores 8.34% 1.79*
Four Mile Creek 18.69% 6.1***
Lincoln Lake Shore 22.99% 7.78***
Niagara Lake Shore -8.81% -2.33**
Niagara River 10.09% 2.62***
Short Hills Bench -2.37% -0.37
St. David’s Bench 22.27% 5.8***
Twenty Mile Bench 2.47% 0.62
Vinemount Ridge 20.04% 5.53***
Niagara Escarpment 17.70% 5.6***
Niagara-on-the Lake 7.15% 3.41***
Niagara Peninsula 9.28% 6.14***
Lake Erie – North shore 5.14% 1.8*
Prince Edwards County 32.50% 13.28***

Constant 2.315 124.27*** 2.289 125.57***

Obs. No. 4,213 4,213
adjusted- R2 0.27 0.34
F(13, 4199) 119.99***

F(28, 4184) 78.48***

Note: Significance levels (two-tailed) 1% (***), 5% (**), and 10% (*)
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DISCUSSION 

To summarize, these findings 1) highlight the eco-
nomically significant effect of terroir or a regional repu-
tation even in a relatively new wine region; 2) indicate 
that ignoring the importance of terroir clearly could 
result in an overestimation  of the premiums attached 
to different vintages, varieties, and vinification; and, 
moreover, 3) show that these premiums are not uni-
formly overestimated; there are variations among vin-
tage, varieties as well vinification. Consequently, a wine 
maker should be paying attention to things that they can 
choose or control, but meanwhile they should keep in 
mind the location of their winery in order to set realis-
tic expectations for the return on their investments and 
efforts.
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Abstract. This exploratory paper investigates why sparkling wine houses producing 
Conegliano Valdobbiadene Prosecco Protected Designation of Origin (CVPP) wines 
decided to adopt the sub-appellation “Rive” to increase the value of their wines. We 
estimated both logistic and generalized linear models to explain Rive sub-appellation 
(SA) firms’ choice and market share, respectively. By using data gathered from CVPP 
producers, we divided wineries into two groups, namely, those that adopted the Rive 
SA and those that did not. By means of a stepwise procedure, we categorized factors 
that were likely to explain the Rive SA choice within a set of structural, marketing and 
wine tourism-related variables. The results showed that structural drivers such as the 
human capital of younger producers, firm size, resource endowments, wine produc-
tion, and involvement in ad hoc promotional activities (i.e., Primavera del Prosecco) 
have the greatest effects on the choice of Rive SA. On the other hand, the effects of 
small sizes, cellar door sales, and key CVPP wine tourism events have emerged as vital 
factors in the growth of Rive SA in terms of market share. The adoption of the Rive 
SA may play an important role in supporting and valuing the work of a vine-growers 
community who have been able to transform the difficulties and the passion of vine 
cultivation on steep slopes parcels into distinguishing features and may help the CVPP 
Tutelary Consortium appropriately undertake promotional policies to differentiate 
wines and improve competitiveness. This could have positive effects on wine tourism, 
hospitality, and winery visits considering the recent recognition of the CVPP as the 
55th Italian UNESCO World Heritage site. 

Keywords:	 sub-geographical indication, Prosecco sparkling wine firms, intraregional 
wine differentiation, steep-slope viticulture, market differentiation, wine 
tourism strategies.

1. INTRODUCTION

Over the last few decades, the international wine market has dramati-
cally changed by, inter alia, increasing the number of appellations and sub-
appellations. Under the pressure of several market and socioeconomic forces, 
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the Italian wine supply has followed these developments 
towards a reference model of higher quality wines [1]. As 
evidenced by Scozzafava et al. [2], Italian wine legisla-
tion has designed a model that differs from the French 
model based on the hierarchical territorial classification, 
where vineyards or groups of vineyards are typically rec-
ognized for quality. Therefore, a new appellation (or sub-
appellation) faces difficulties in attempting to become 
successful mainly for institutional, wine labelling, and 
market differentiation reasons [3-5]. However, some of 
these new designations may build a reputation of excel-
lence as an acclaimed and successful collective brand [6].

In this context, Conegliano Valdobbiadene Pro-
secco Protected Designation of Origin (CVPP) appella-
tions are encompassed within the most prominent case 
studies deserving of attention, with a supply of over 
91 million bottles in 2018 [7-9]. The CVPP is made up 
of 15 districts (municipal areas), and it takes its name 
from the two main towns of the zone. It represents the 
top Protected Designation of Origin (PDO) for Prosec-
co, as it is rooted in a specific tradition, rural heritage, 
terroir, and landscape. Prosecco wine is made from the 
Glera grape variety and is obtained using the Martinotti 
method after secondary fermentation in pressure tanks. 
The Prosecco Reform (2009) provided by the Italian 
Ministry of Agriculture, upgraded the former CVPP’s 
from DOC (Controlled Designation of Origin) to DOCG 
(Controlled and Guaranteed Designation of Origin), and 
instituted the new Prosecco DOC, which covers nine 
provinces belonging to Veneto and Friuli-Venezia Giulia 
regions [10]. It is the largest Italian wine PDO for the 
number of bottles (500 million bottles in 2020), most of 
which are exported worldwide [11].

The CVPP hierarchical quality model is in turn 
classified into three geographical levels. These levels 
are Superiore di Cartizze sub-appellation (SA), which 
is locally considered in the same manner as the first-
growth or grand cru and represents 1.7% of the CVPP 
supply; Rive SA, a second-growth wine or small SA, 
which accounts for a proportion of 2.9%; and the basic 
Prosecco Superiore (PS), (i.e., the classical CVPP spar-
kling wine), which is the most widespread (95,4%) [12].

The first sub-appellation (1.5 million bottles sold) 
indicates absolute top-quality wines within the CVPP 
appellation. It comes from a subzone that covers just 
107 hectares of vineyards in the borough of Valdobbia-
dene, where the maximum yield allowed by the discipli-
nary system is 12 tons of grapes per hectare. It has not 
changed its territorial boundaries since the CVPP was 
set up in 1969. Its supply has stabilized since the 1980s. 
Hence, the alternative decision to produce Superiore 
di Cartizze has substantially no chance of being devel-

oped by the CVPP’s sparkling wine houses. Therefore, it 
can be excluded from the choice set due to the current 
CVPP’s disciplinary rules. In contrast, a major choice 
in adding value to CVPP supply chains is through Rive 
SA’s adoption strategy by replacing PS production. In 
July 2009, the Prosecco Reform introduced the Pro-
secco Superiore and Rive SAs, both stemming from the 
CVPP’s Spumante (sparkling wine) DOC [10]. Produc-
tion for the former is approximately 83.8 million bottles, 
and the maximum yield allowed is 13.5 tons of grapes 
per hectare. Rive SA production and yield lie between 
those already described for Superiore di Cartizze and 
Prosecco Superiore. In 2018, the Rive SA covered an area 
of approximately 249 hectares with a supply equal to 2.7 
million bottles sold. Interestingly, over the 2010-2018 
period, the number of bottles claimed under the Rive 
SA increased at a double-digit annual growth rate (15%), 
which is almost three times higher than that of the PS.

The term “Rive” indicates, in the patois of the local 
inhabitants, small parcels of steeply sloped vineyards 
that are characteristic of the area and where the best-
quality grapes are produced (sensu stricto). This category 
of wine highlights the different expressions of the CVPP. 
Rive wines are often obtained from grapes grown in the 
steepest, highest-quality vineyards in a single borough or 
hamlet, thus emphasizing the characteristics that a terroir 
gives to the wine. The concept of the Rive SA as a brand 
arose as an answer to the awareness of the need to link 
the image of a wine to its terroir to highlight the synergies 
between soil, weather, grape and winegrower [13].

Within the CVPP appellation, 43 Rive wines are 
now allowed, of which 12 get their name from their bor-
ough and 31 from their borough’s hamlet. Each terroir 
expresses a different and specific combination of soil, 
exposure, microclimate, and human factors. In the Rive, 
yields are limited to 13 tons of grapes per hectare, the 
grapes are picked exclusively by hand, and the vintage 
must be shown on the label. The Rive SA represents a 
viticultural potential of 83.7% of the CVPP area, of which 
48.4% falls within the UNESCO “Core Zone,” and the 
rest falls within the so-called “Buffer Zone” (Figure 1).

The marketing literature on geographical indications 
is rather vast and has mostly focused on the consumer 
side [2, 14, 15]. However, less attention on the supply 
side has been paid to sub-appellations or small appella-
tions within larger ones. The soundness of SAs proposed 
for the Niagara Region of Canada has been investigated 
from both a consumer viewpoint [5, 16] and a terroir 
perspective [17]. In Europe, Gergaud and Ginsburgh 
[18] tested the terroir impact on the quality of Bor-
deaux wines. On the supply side, Cross et al. [19] show 
a strong impact of new SAs on vineyard sale prices with-
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in the Willamette American Viticulture Area (AVA), 
while Gokcekus and Finnegan [20] demonstrate that SA 
wine reputation premiums have increased significantly 
with their creation. The CVPP appellation is somewhat 
similar to the Willamette AVA, given that new SAs are 
superimposed within an existing, wide appellation.

According to the extant literature concerning the 
wine sector, the adoption of an SA is expected to bring 
benefits to firms, such as increased competitiveness 
through increased supply or greater market differentiation 
[21]. Given that some firms in the CVPP area use Rive SA, 
while others do not, this study aims to ascertain what fac-
tors make a difference in deciding to adopt Rive SA. This 
leads to the following research questions: 1) What are the 
drivers (i.e., structural, market and wine tourism-related 
variables) of the adoption of Rive SA? What is their rela-
tive importance? 2) Additionally, what structural, market 
and wine tourism-related factors have effects on the Rive 
SA share of the total CVPP sparkling wine sales?

This study focuses on two traditional CVPP spar-
kling wines (PS and Rive SA), where Rive SA can be 
considered a potential driver of innovation [22]. To con-
sider the expected impacts of structural, marketing and 
wine tourism-related variables, a set of factors capable of 
explaining a firm’s likelihood of adopting Rive SA was 
evaluated [23-26].

The CVPP’s sparkling wine houses face an impor-
tant decision regarding whether to adopt the Rive SA 
over PS or reject that innovation while maintaining the 
PS. Thus, weighing the pros and cons of adoption repre-
sents a challenging and temporary choice (i.e., made at 
the time of harvest selection).
–	 Rive SA’s advantages over PS. Rive SA represents the 

sparkling wine of the “core zone”. It has an image 
linked to heroic viticulture and Colline del Prosecco 
di Conegliano e Valdobbiadene, which is recognized 
as a UNESCO Heritage Site. This implies a role of 

the product in promoting wine tourism with higher 
CVPP quality. In their attempts to be more competi-
tive and differentiate themselves, CVPP firms have 
a growing interest in adopting Rive SA over PS [26]. 
According to the CVPP’s Research Centre for Mar-
ket Studies and the CVPP’s production specifica-
tions, on the one hand, the PS allows a maximum 
production of 12,600 bottles per hectare with an 
average price of 5.44 euros per bottle at the produc-
tion phase; on the other hand, the yield of the Rive 
SA is 12,133 bottles per hectare with an average unit 
value of 6.23 euros per bottle. Consequently, other 
production costs being equal, the opportunity cost 
for giving up or postponing Rive SA adoption would 
consist of approximately 10% of the revenue.

–	 Rive SA’s disadvantages over PS. The price differen-
tial between Rive SA and PS in the grape and base 
wine markets should be greater to properly sustain 
both higher labour intensity and its expanding effect 
among producers. Yet, compared to PS, the spread 
of Rive SA is more linked to the domestic market 
than to exports; given its recent creation, the promo-
tion of Rive SA has not been established. Ultimately, 
consumers’ knowledge of PS in a broader sense is 
stronger than that of Rive SA [27].
The paper is organized as follows. Section two pre-

sents the theoretical approach. Section three relates to 
the methodology and the data employed. Section four 
addresses the results, and section five discusses those 
results. Final considerations conclude the work.

2. THEORETICAL APPROACH AND HYPOTHESES

As argued by Rogers [28], the adoption of Rive SA 
can be contextualized as the process of deciding on the 
introduction of an innovation. The entrepreneur, to 

(a)� (b)

Figure 1. Rive SA: 43 sub-appellations within the CVPP area; (b) inside and outside of UNESCO’s World Heritage Site (bordered by the red line).
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start with, goes through a phase of acquiring knowledge 
about the rules of the product specification and then the 
assessments of conditions for its claims and of market 
demand, which leads to the formation of a positive or 
negative attitude towards the Rive SA when ultimately 
deciding whether to adopt the new SA.

The review of the literature has widely investigated 
the relevance of factors affecting the introduction of new 
geographical indications for wines. For instance, the pro-
cess can be influenced by a wide variety of patterns [29-
32], including cultural and psychological factors (e.g., 
belonging to a community of heroic winegrowers, person-
ality, empathy); structural factors (e.g., land under culti-
vation, human capital, production size); marketing fac-
tors (firms’ entries into new channels and markets, price 
positioning, branding); factors related to the development 
of wine tourism (e.g., visitor reception, wine events); and 
political factors (e.g., differentiation strategies implied by 
the Tutelary Consortium at the territorial level).

Thus, a broader framework can be applied to study 
the model for the adoption of SA by firms in the CVPP 
territory [33, 34]. The framework can identify group var-
iables derived from the structure–conduct–performance 
model [35] that can inf luence the process by which 
firms adopt the Rive SA as a relevant innovation, i.e., 
the structural, marketing, and wine tourism contexts. 
This design is in line with similar research and strategies 
implemented in the wine industry [19, 20, 36, 37].

This study considers that the development of the 
conceptual adoption model assumes that the differen-
tials in the vineyard yield per hectare, average selling 
prices and production costs between the PS and Rive SA 
in current and future years are known with certainty to 
winegrowers. Therefore, one can assume that the deci-
sion has low risk and uncertainty to properly portray 
the Rive SA adoption decision process; this process is 
aligned with the CVPP Consortium’s aim to support the 
added value of the heroic viticulture wines of the Desig-
nation as a UNESCO World Heritage Site.

2.1 Rive SA adoption

Structural variables. According to the existing litera-
ture and empirical evidence, structural resources have 
been consistently identified as important factors for the 
adoption of a SA [13, 26, 38]. Winery size is supposed 
to affect the choice of introducing the Rive SA. How-
ever, the decision is challenging. On the one hand, large 
wineries have more possibilities to diversify their portfo-
lios than small ones do. On the other hand, small win-
eries are more focused on local consumers who may be 
more interested in terroir features. Given this ambiguity 

about the size effect, we include various size indicators 
in the model: the number of bottles, PDO surface, pres-
sure tank capacity and three categories of employees. 
Considering the human factor, a younger entrepreneur 
is thought to be more likely to push for the adoption 
of new SAs. The amount of CVP bottled by third par-
ties should imply a lower incentive to use SAs, as more 
third-party bottling indicates a weaker tie to the wine-
growing area. A similar consideration may apply to the 
quantity of purchased grapes to be crushed in the win-
ery, given that this can be an obstacle to a strong supply 
identity based on a winery’s own grapes. Therefore, it is 
reasonable to hypothesize the following:

H1: Firms with higher levels of human factors, owned 
structural endowments, and commercial size are more 
likely to adopt Rive SA than firms with lower levels.

Market variables. The company’s decision to adopt 
Rive SA may also be influenced by market or distribu-
tion channel conditions [22, 39, 40]. A possible impact 
on Rive SA adoption may derive from a higher tendency 
to favour selling to the domestic market in comparison 
with the export market, as Rive SA is arguably more 
acknowledged and appreciated by Italian consumers. 
The degree of use of some marketing channels may also 
favour the Rive SA; e.g., a large share of Prosecco sold 
by winery shops or in the Horeca channels, where qual-
ity and reputation affect the outcome more than in oth-
er outlets, would imply higher interest for the Rive SA, 
while the opposite would happen for a large share sold to 
the mass market, i.e. Large scale retail (LSR). Hence, we 
can hypothesize the following:

H2: Firms with higher Italian market shares and high-
er penetration rates in the wine shops or in the Horeca 
channels are more likely to adopt the Rive SA than firms 
with lower shares and rates.

Tourism variables. Since “Rive” sparkling Prosecco 
is linked more strongly to terroir, viticulture tradition 
and landscape than Superior Prosecco is, we can expect 
that a strong involvement of wineries in wine tourism 
may increase the probability of including this sub-brand 
in their portfolio [41]. To verify and clarify this aspect, 
we test the number of visitors and propose the hypothe-
sis that the greater the involvement in certain events, the 
greater the likelihood of adopting the Rive SA [42, 43]. 
Therefore, we hypothesize the following:

H3: Firms with higher levels of involvement in wine tour-
ism and particularly in events organized on-site are more 
likely to adopt Rive SA than firms with lower levels.
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Although this paper’s main issue concerns Rive SA 
adoption by CVPP wineries, a secondary field of inves-
tigation is the intensity of this adoption, i.e., its share of 
total CVPP sparkling wine sales. In particular, we are 
interested in verifying the effect of two variables on it: the 
share of direct sales on total sales and winery size. Given 
previous considerations, the former is expected to affect 
Rive SA market share, while the latter should reduce it.

The lack of investigation on SA choice makes our 
analysis explorative. Therefore, in achieving the two 
goals of our research, we have not estimated mod-
els based on specific sets of variables; rather, we have 
attempted to select sets of variables among those sug-
gested by the previous theoretical considerations.

3. MATERIAL AND METHODS

3.1 Quasi-census study and data collection

The study is based on 2017 data, and the sample is 
made up of 158 wineries that produce sparkling CVPP, 
38 of which have chosen the Rive SA. The data were col-
lected through an ad hoc survey using the listed CVPP’s 
sparkling wine house members. The survey showed a 
very high response rate (over 89%), which was yielded 
by face-to-face interviews with the business owner and/
or the firm’s management representatives while ensuring 
that gathered data were treated anonymously with confi-
dence and sensitivity. Although some firms were initially 
less inclined to participate in the survey, they were per-
suaded to take part after some telephone reminders.

The population distribution was analysed using data 
coming from the certification bodies in charge of Pro-
secco production control [11] by using strata based on 
bottled production. The variable distribution from this 
database was compared with our dataset by considering 
the size of the bottled production sold annually (stand-
ard = 0.75 litres) and avoiding omitting the largest com-
panies. Hence, our data represent a quasi-census study 
having specific representativeness of the surveyed popu-
lation. The remaining share of sparkling wine houses 
(11%) did not respond to the research because they were 
either too busy to participate or not available to provide 
the requested information.

3.2 Variables

The following is the list of dependent and explanato-
ry variables that were used in the analysis for this paper.

The dependent variable is a discrete binary variable 
that is assigned a ‘1’ if the firm has already adopted the 

Rive SA; otherwise, the firm has adopted the PS (Prosec-
co Superior SA firm) and is thus assigned a ‘0’.

The explanatory variables were grouped into three 
components. The explanatory variables were grouped 
into three components (Table 1). The first group con-
cerns structural variables, the second group of vari-
ables relies on the conduct of firms in the industry by 
markets and sales channels, and the third group con-
siders the performance of wine- and tourism-related 
events [44].

Regarding structural assets, marketing skills (i.e., 
young commercial employees, young CEO, oenologist, 
young owner), physical and technological resources 
(i.e., Glera Docg surface, purchased grapes, own wine 
production, storage capacity of pressure tanks, under-
contract bottling,) and firm size (i.e., small-, medium-, 
large- and very large-) have been analysed and imple-
mented following a criterion that focuses on the impor-
tance of human capital and firm resources as crucial 
dimensions in Rive SA’s innovation processes. All the 
variables are numerical, except for both owner and size, 
which were transformed into factors with two and four 
levels, respectively.

In the framework of market conduct, the model 
used tries to capture, in terms of the competitive strate-
gy, the effects of Rive SA on market share of CVPP firms 
in Italy and abroad and on the domestic market through 
distribution channels (i.e., wine shops, Horeca, large-
scale retail, wholesalers, e-commerce and others) and 
major export markets (i.e., Germany, the United King-
dom, Switzerland and the United States).

Wine tourism events were assessed considering: a) 
actions aimed at promoting CVPP wines and b) their 
performance in pursuing wine tourism policies. Driv-
ers have been defined to capture the effects of how 
important the economic return of major wine events 
was (Likert scale from 1 to 5 points) and the number 
of visits per winery [45]. The major wine events, rang-
ing from domestic to international, with a significant 
impact on CVPP firms, were as follows. Conegliano 
Valdobbiadene’s Wine Festival is the most important 
event devoted to CVPP and takes place in May at the 
Castle of San Salvatore. Conegliano Valdobbiadene’s 
Prosecco Wine Route was created in 1966 (the first 
Wine Route in Italy) as an oenological circuit covering 
the entire hilly area. Additionally, the major sporting 
events in the CVPP area (e.g., Prosecco Cycling Clas-
sic, Prosecchissima and Tour of Italy) were grouped. 
Vinitaly is among the most important international 
wine festivals and takes place in Verona. The Cantine 
Aperte (“Open Cellars”) is one of Italy’s major wine 
tourism events.
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3.3 The model specification

To find the determinants of Rive SA choice, we esti-
mated a logistic regression, which is a model broadly 
employed to examine the factors that affect a binary out-
come such as undertaking an action [49, 50].

The logistic regression model allows us to identify 
the variables that have the most impact on the choice to 
use the Rive SA for branding. We modelled the proba-
bilities of the outcome based on producer characteristics 

and marketing behaviours. More specifically, this tech-
nique determines the significant drivers for classifying 
a winery as belonging to the Rive group or to the other 
group. Therefore, it offers a “prognosis” (or propensity) 
relative to adopting the Rive SA.

Logistic regression represents a way to evaluate fac-
tors affecting the decision to produce a sparkling wine 
under the Rive collective brand. Briefly, for each winery 
in our sample (i=1…n), the dependent variable Yi indi-
cates the following values: 1 if the winery chooses the 

Table 1. Overview of the explanatory variables used in the models.

Variable description How the variable
was measured References

Structure:
Vineyard employees
Winery employees:

Oenologists
Younga commercial and sales 
Young CEO
Young owner 

Glera DOCGb vineyard surface
Purchased grapes crushed
Own wine production
Storage capacity of pressure tanks
Under-contract bottling
Firm sizec

Numeric
Numeric
Numeric
Numeric
Numeric
1 if any, 0 if not present
Hectares
Thousand tons
Hectolitres (in thousand)
Hectolitres
Bottles produced (in thousand)
Bottles sold (in thousand)
1=small-sized (less than 150,000 bottles sold), 0=otherwise
1=medium-sized (150,001-500.000 bottles sold), 0=otherwise
1=large-sized (500.001-1.000.000 bottles sold), 0=otherwise
1=very large-sized (more than 1,000,000 bottles sold), 0=otherwise

[33]
[33]

Self-developed
Self-developed
Self-developed
Self-developed

[33]
Self-developed
Self-developed
Self-developed
Self-developed

[7, 46] 
[7, 47] 

Conduct:
Market share in domestic and foreign markets

Italy
Direct sales (%)
Hotellerie-Restaurant-Café and Wine Bar (%)
Large-scale retail (%)
Wholesalers (%)
E-commerce (%)
Other channels (%)

Major export markets:
Germany
Switzerland
United Kingdom
United States

Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)
Percentage of bottles sold (%)

[15, 48]

Performance:
Visitors per winery
Major wine tourism events:

Conegliano Valdobbiadene’s Wine Festival
Vinitaly
Prosecco Wine Route
Cantine Aperte (“Open Cellars”)
Sports events

Numeric

1= Not at all important; 2=low importance; 3=important; 4=very 
important; 5=extremely important

[19 45, 46]

a Less than 40 years old. b Appellation of Controlled and Guaranteed Origin. c Categorial variables were developed according to CVPP’s 
Research Centre for Market Studies.



51Evidence from an exploratory study on heroic Prosecco Superiore Rive

Rive SA and 0 if the winery does not choose the Rive SA 
but instead remains with the Superiore SA. The prob-
ability of choosing the Rive SA is as follows:

Pr(Yi = 1|X1,X2,…,Xk) = 

where βk is the estimate of the kth parameter and Xki is 
the k-th characteristic of the ith winery.

Although, as we discussed earlier, economic the-
ory may suggest some reasons in favour of the Rive 
SA choice, we have not made any a priori assumptions 
about which variables should be included in the model.

Furthermore, a generalized linear model approach 
was used to determine the main drivers for Rive SA 
market share by employing the same candidate variables 
as those of the logistic regression [51, 52]. Therefore, the 
estimations of both models rely on an exploratory step-
wise procedure.

3.4 The data analysis

In our initial table of descriptive statistics, we pre-
sent t-tests of differences in variables according to Rive 
SA or non-Rive SA.

In the stepwise logistic regression model-building 
procedures, backward selection, rather than forward 
selection, has been used to avoid the so-called suppres-
sor effect [50, 53]. As suggested by Snipes & Taylor [54], 
to discover the best logistic regression model, Akaike’s 
criterion was used to support the model choice. As 
argued by Bendel & Afifi [55], to ensure less risk of fail-
ure when trying to find a relationship between explan-
atory and dependent variables when one exists, the 
usual p < 0.05 statistical significance criterion has been 
relaxed to 0.10. In the tables of results, we have reported 
not only the estimated coefficients and associated odds 
ratios but also the marginal effects of each variable. The 
marginal effects are the change in the probability that 
a winery chooses to produce Rive SA sparkling wine 
due to a unit change of a specific independent variable. 
To estimate the marginal effects, we have followed the 
approach where marginal effects on the binary depend-
ent variable are computed by using the command ‘mar-
gins’ in Stata, as suggested by Cameron and Trivedi [56].

A generalized linear model (GLM) was fit using 
the maximum pseudolikelihood algorithm to estimate 
Rive SA’s market share, which is its proportion on total 
wines sold in the firms’ portfolio of Prosecco wines. This 
variable was rescaled into a range between 0 and 1. We 
used a binomial family GLM, link to logit, following the 
method proposed by Papke and Wooldridge [57], which 
was subsequently and particularly enhanced in Stata by 

Baum to handle with fractional response data [58]. To 
model the data, we jointly considered the Akaike infor-
mation criterion (AIC) and the Bayesian information 
criterion (BIC) [54] [59].

4. RESULTS

The results that examine the hypotheses of the study 
are presented considering a) the direction and signifi-
cance of the differences between the average value of the 
variables for adopting and not adopting Rive SA and b) 
the contribution of the various independent variables to 
explain the adoption of Rive SA using logistic regression. 
Findings about the main drivers of Rive SA market share 
conclude the paragraph.

4.1 Differences between Rive SA adopters and non-adopters

The results of the t-test for the homogeneity of the 
means are shown in Table 2.

First, the differences between the average value of 
the group of Rive SA adopters and that of nonadop-
ters are positive for some crucial structural variables, 
while they are negative for a firm’s own-grapes crushed 
and small-size firms. Among the former, the differ-
ences between the variables’ average values are statisti-
cally significant for PDO area under cultivation, higher 
firm commercial size (i.e., large, and very large firms), 
number of winery employees and young commercial 
and sales staff, young owner, share of production under 
contract, own grapes crushed, and winery pressure tank 
sizes. Second, when detailing the analysis of the leading 
foreign markets, only the US shows a significant differ-
ence that is higher for Rive SA. Only the difference in 
large-scale retail market share is negative and almost 
significant. Third, the level of involvement in communi-
cation activities such as Vinitaly and Primavera del Pro-
secco (i.e., Prosecco Spring) show significant differences 
between the groups of firms.

Therefore, these first outcomes appear to confirm 
hypotheses 1 and 3 previously formulated (see paragraph 
2) but seem to be inconclusive for hypothesis 2. The fol-
lowing estimates from multivariate logistic regression 
contribute to providing further insight into the relation-
ship between the set of independent variables and the 
dependent binary variable.

4.2 Factors influencing Rive sub-appellation adoption

The results of logistic regression are presented in 
Table 3. According to Pregibon [60] and Mehmetoglu 
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and Jakobsen [61], the assumptions that the model is 
good and correctly specified were tested by link test, p = 
.000 for linear predicted value and p = 0.793 for squared 
predicted value variables. A likelihood ratio (LR) chi-
square test showed that the model with the constant and 
the set of explanatory variables is able to explain Rive 
SA adoption significantly better than the model with the 
intercept only, χ2 = 59.05 (with 10 degrees of freedom), 
p < .001. However, the Hosmer–Lemeshow (H-L) test, 
which was computed from the chi-square distribution 
with eight degrees of freedom, did not indicate lack of 
fit (p = 0.100). This empirical evidence indicates that this 
group of variables contributes significantly to explain-
ing the choice of CVPP firms to adopt or not to adopt 
Rive SA. The estimated value of McFadden’s R2 is 0.339, 
which suggests that it is quite good for cross-sectional 
data. In CVPP firms, this model can screen for likely 
Rive SA adopters with a sensitivity of 55% and a speci-
ficity of 94%.

The direction of the estimated effects is generally in 
line with expectations. Regarding the group of structural 
variables, marketed bottles1, Prosecco base wine produc-
tion, and young owners are positively and significantly 
associated with the adoption of the Rive SA, while the 
percentage of purchased grapes has a negative effect on 
the propensity to adopt the Rive SA.

Among these explanatory variables, winery size is 
the most significant. The analysis of the marginal effects 
indicates that the probability of adopting the Rive SA 
increases by 25 percentage points for medium-sized win-
eries and by 48 points for very large wineries in compar-
ison with small wineries. The larger the Prosecco base 
wine production is, the more likely the Rive SA choice 
is; i.e., one hundred thousand hectolitres increase the 
probability of adopting the Rive SA by approximately 7 
percentage points. The presence of a young owner was 
a less significant variable (p = 0.060). Wineries with the 
last feature have a propensity to adopt the Rive SA that 
is 2.7 times greater than for those who do not. Marginal 
effects show that, ceteris paribus, the probability of the 
Rive SA, when a young owner is present, increases by 11 
percentage points.

Among the independent variables relating to market 
share, only the use of LSR appears to affect the propen-
sity to adopt Rive SA by undermining it, although less 
relevantly than the other factors. More specifically, the 
analysis of the marginal effects for different values of 
LSR share shows that when this variable is above 10%, 
the probability of the Rive choice becomes almost zero. 
It may be argued that the role of distribution channels 

1 Splitting the number of marketed bottles into three binary variables 
has performed better than dealing with it as a single numerical variable.

Table 2. Sample winery description: t-test results comparing Rive 
and Prosecco Superiore firms.

Variables Mean
(Rive=1)

Mean
(Rive=0) p-value

Structure:
Vineyard employees (no.) 2,16 1.49 0.148
Winery employees (no.) 8,13 4.93 0.069

Oenologist (no.) 1,71 1.44 0.178
Young commercial and sales (no.) 2.32 0.64 0.006
Young CEO (no.) 0.18 0.11 0,248
Young owner (dichotomous) 0.42 0,25 0,043

Glera DOCG vineyard surface 
(hectares) 13.51 7.00 0.001

Own-grapes crushed (tons) 20.60 90.55 0.002
Purchased-grapes crushed (% of total 
grapes) 13.42 24.59 0.092

Own wine production (thousand 
hectolitres) 4.72 2.22 0.158

Production bottled under contract (% of 
total bottles) 2.50 14.90 0.002

Pressure tank capacity (thousand 
hectolitres) 7.05 2.87 0.048

Firm size (thousand bottles): 1,665.00 928.59 0.231
Small-sized (dichotomous) 0.29 0.63 0.000
Medium-sized (dichotomous) 0.29 0.19 0.203
Large-sized (dichotomous) 0.16 0.05 0.029
Very large-sized (dichotomous) 0.26 0.13 0.061

Conduct:
Italian market share by channels (%): 70.87 74.81 0.391

Direct sales (%) 25.31 32.03 0.266
Hotellerie-Restaurant-Café and Wine 
Bar (%) 46.19 39.22 0.205

Large-scale retail (%) 0.50 5.48 0.078
Wholesalers (%) 19.66 17.70 0.685
E-commerce (%) 0.32 0.35 0.918
Other channels (%) 5.40 5.23 0.950

Export shares by major markets (%): 29.13 25.19 0.391
Germany (%) 18.02 15.31 0.538
Switzerland (%) 8.72 15.75 0.090
United Kingdom (%) 8.25 9.96 0.638
United States (%) 14.42 6.16 0.008

Performance:
Wine tourism:

Visitors per winery (no.) 2,796.16 1,668.96 0.250
Wine event involvement (1-5 points Likert scale):

Conegliano Valdobbiadene’s Wine 
Festival 2.45 2.08 0.203

Vinitaly 3.13 2.43 0.027
Primavera del Prosecco 3.32 2.68 0.026
Prosecco Wine Route 2.74 2.90 0.549
Cantine Aperte 2.42 2.42 0.988
Sports events 2.55 2.14 0.098
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is overshadowed by the firm size, given a sort of chan-
nel specificity according to the size. However, we found 
no large variance inflation factors (all lower than 3), sug-
gesting that collinearity was not a substantial problem 
between firm size and distribution variables2.

Primavera del Prosecco, which is a proxy for wine 
tourism events, is positively and significantly related 
to Rive SA adoption. For wineries rating Primavera 
del Prosecco from important (3 points) to extremely 
important (5 points), the propensity to use the Rive SA 
increased by a minimum of 6 to a maximum of 9 times 
in comparison to wineries poorly scoring this event3. 

2 The variance inflation factors for reported distribution channels (2.48 
for Direct sales; 1.80 for Hotellerie-Restaurant-Café and Wine Bar; 1.90 
for Large retail scale) when firms’ size was included in the model (1.76 
for medium-sized; 1.52 for large-sized; 2.92 for very large-sized) were 
quite small.
3 Using the Primavera del Prosecco score as multiple binary variables 
has performed better than dealing with it as a single categorical vari-
able.

The marginal effects show that the probability of adopt-
ing the Rive SA increases by 21-25% if the winery is 
involved in the Primavera del Prosecco and gives this 
event an importance score equal to or higher than 3 
points. 

4.3 Drivers of the Rive SA market share

The goodness of the link test has provided evidence 
that the model was correctly specified concerning linear 
predictors (p = 0.000), regardless of whether the regres-
sion equation specification error test indicates that the 
model has no omitted variables. Other statistic indica-
tors appear satisfactory as well; among them, results 
did not show a large value of the condition index (17.1), 
implying that multicollinearity is not a problem [64]. 

Table 4 presents the GLM regression results for Rive 
SA market share determinants. 

Table 3. Logistic regression model.

Variable B St. err. Odds ratio (β) p values Marginal
effects

Human capital and productive structure:
   Young owner (dichotomous) 0.983 0.523 2.672 0.060 0.113
   Medium-sized (dichotomous) 2.125 0.600 8.370 0.000 0.245
   Large-sized (dichotomous) 3.114 1.008 22.520 0.002 0.358
   Very large-sized (dichotomous) 4.211 0.953 67.435 0.000 0.485
   Purchased grapes crushed (% of total grapes) -0.034 0.010 0.967 0.001 -0.004
   Own wine production (thousand hectolitres) 0.057 0.022 1.058 0.012 0.007

Market Conduct:
   Large-scale retail (%) -0.238 0.117 0.788 0.041 -0.027

Wine tourism events:
   Primavera del Prosecco (score=3) 1.813 0.787 6.127 0.021 0.209
   Primavera del Prosecco (score=4) 1,794 0.738 6.015 0.015 0.207
   Primavera del Prosecco (score=5) 2.180 0.985 8.842 0.027 0.251
   Constant -3.684 0.781 0.020 0.000

Goodness-of-link test:
   Linear predicted value 0.000
   Squared predicted value 0.793
Goodness-of-fit test - χ2 0.568
LR χ2 (11)*** 59.05
H-L’s test 0.100
McFadden-R2 0.339
AIC 137.27
BIC 170.96

Notes: Number of observations = 158. Goodness-of-link test calculated according to Tukey [62] and Pregibon [60]. The goodness-of-fit test 
was tested following Hosmer et al. [63]. Akaike’s information criterion (AIC) and Bayesian information criterion (BIC). Sensitivity = 21 
firms out of 38 (55.3%), specificity = 113 firms out of 120 (94.2%), positive predictive value = 21 firms out of 28 (75.0%), negative predictive 
value = 113 firms out of 130 (86.9%), predictive accuracy = 134 firms out of 158 (84.8%).
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First, the coefficient related to small-sized firms 
exhibits a positive sign and significant relationship with 
market share (p = 0.006), which supports the statement 
that smaller sizes create greater value in wine portfolios 
through the growth of Rive SA. 

Second, the results show positive and significant 
effects of direct sales (p = 0.006), while for the role of 
Italian market, a negative impact is shown, which indi-
rectly confirms that product growth is currently not 
linked to other domestic channels, which do not have 
closer relationships between producers and customers as 
much as direct sales [65]; 

Finally, the positive coefficients of the organized 
wine tourism events suggest that the Prosecco Road and 
the Primavera del Prosecco are positive and significant 
tools (p = 0.061 and p = 0.036, respectively) to promote 
growth and achieve the strategic objectives of Rive SA 
firms.

5. DISCUSSION

The three hypotheses stated at the beginning of the 
work find partial confirmation from the t-test analysis. 
The logistic regression model reinforces the validity of 
H1 and H3 by deepening the effect of the most explica-
tive variables.

Given that Rive SA is a type of marketing innova-
tion, younger entrepreneurs are more inclined to adopt 
it in comparison with those who are older. Moreover, it 
seems the only human factor that matters in the Rive SA 
choice. Among structural factors, both basic wine pro-
duction and marketed bottles play the most important 
role. We observe that as winery size increases, it is more 
likely that the winery will include the Rive SA within its 
wine portfolio. When the number of end markets, chan-
nels or consumer segments grows, the need to rely on a 
wide diversified assortment of Prosecco by not simply 
using the traditional residual sugar content (brut, extra 
dry, dry) drives a winery to explore other products, such 
as those that can be produced in the Rive SA. Both the 
marketed bottles and basic wine enlighten a specific 
contribution to the model. In fact, to understand how 
they can coexist in the logistic model, we have to con-
sider that the latter can only partly be transformed into 
bottles of sparkling CVPP to be sold by the winery: part 
can be sold as bulk wine to plain bottlers [5], part can be 
reclassified and sold under other appellations. As expect-
ed, the purchase of grapes from other estates does not 
favour a propensity for Rive SA adoption. The analysis of 
marginal probabilities for different percentages of pur-
chased grapes shows that, for medium-high percentages, 
the likelihood the winery uses the Rive SA is reduced to 
nearly zero. Therefore, it seems quite clear that Rive SA 
is viewed as being strongly rooted in the terroir of the 
firm’s vineyards and is closely linked to the concept of 
“estate-bottled” sparkling Prosecco.

If the t-test results show that wineries choosing the 
Rive SA are significantly more involved than others in 
the first Italian wine event (Vinitaly), where both wine 
differentiation and portfolio diversification play a crucial 
role in achieving successful public relations, the logis-
tic model underlines that they are even more involved 
in the wine tourism business. In fact, the propensity to 
adopt Rive SA increases when wineries give a rating of 3 
or more for the main wine tourism event, i.e., the “Pri-
mavera del Prosecco”. 

With reference to market features, hypothesis 2 
seems to be rejected because neither the effect of the 
domestic market share, nor the penetration rate in the 
wine shop nor in the Horeca channels can be assumed 
to be significant factors driving the Rive SA choice. Only 

Table 4 – Generalized linear model: drivers for Rive SA market 
share.

Variables β St. err. z value p value

Structure:
Small-sized 
(dichotomous) 1.630 0.485 3.36 0.001

Conduct:
Italy (%) -0.042 0.009 -4.51 0.000
Direct sales (%) 0.033 0.012 2.75 0.006

Performance:
Primavera del Prosecco 
(score=4) 1.142 0.421 2.09 0.036

Prosecco Wine Route  
(top scores=4 and 5) 0.748 0.399 1.88 0.023

Constant -1.271 0.503 -2.52 0.012

Goodness-of-link test:
Linear predicted value 0.037
Squared predicted value 0.344

Condition number 17.1
Log pseudolikelihood -9.970
Deviance 4.347
AIC 31.399
BIC 41.225

Note: Number of observations = 38. GLM fitted using Newton-
Raphson (maximum likelihood) optimization; distribution fam-
ily (Binomial); link function (Logit) [59]. The goodness-of-link 
test was calculated according to Tukey (1949) and Pregibon [60]. 
Multicollinearity diagnostics followed procedures found in Bels-
ley, Kuh, and Welsch [64]. Akaike’s information criterion (AIC) 
and Bayesian information criterion (BIC).
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the share of bottles marked through LSR is somewhat 
important for this choice. Hence, because the share of 
bottles sold by other channels does not seem to signifi-
cantly affect the choice of SA use, we can conclude that 
the distribution policy can be an obstacle to it only when 
the winery has a nonnegligible interest in the mass mar-
ket. A similar consideration may be applied for sales in 
specific foreign markets. Their shares do not significant-
ly influence the choice, a fact that could partially depend 
on the relatively new definition of the Rive brand and 
knowledge of it based mainly on local consumers.

Regarding the main factors affecting Rive SA mar-
ket share, we observe that the two hypotheses previously 
formulated are well confirmed. Once a winery has cho-
sen the Rive SA option, its weight in the total Prosecco 
wine supply increases with its cellar door share, which 
depends both on local customers and wine tourists, 
while it decreases with the firm’s size. Therefore, consid-
ering previous results, we can conclude that while win-
ery size positively influences the adoption of SA, once 
it has happened, it plays a negative role in the weight of 
the Rive SA in the winery sparkling wine assortment, 
where the Rive SA has to compete with an increased 
number of CVPP labels as the firm size grows. Moreo-
ver, being too focused on other domestic channels other 
than direct sales, where the interest in a SA subdivision 
is likely to be lower, may divert attention from improv-
ing the SA proportion in the CVPP portfolio. 

Involvement in wine tourism is confirmed to be 
important in also determining the SA share. In fact, in 
addition to the variables included in the logistic model, 
the high scores attributed to both the Prosecco Wine 
Route and “Primavera del Prosecco” show a significant 
impact on the dependent variable. Hence, we can argue 
that, as the French wine classification system shows [66], 
a process of intense subdivision within a geographic 
region is much more effective when it is accompanied 
by sound wine tourism perspectives, which rely mainly 
on a considerable number of people willing to obtain a 
remarkable experience in the wine world.

6. CONCLUSIONS

This survey highlights the relevance of structural, 
market-related and wine tourism-related features in 
explaining SA adoption choice by measuring how these 
features can contribute to supporting and valuing a 
sparkling wine produced with considerable efforts by 
heroical vine-growers (Rive SA) within the CVPP.

Among them, we want to stress the increased likeli-
hood of using Rive SA as business size (however meas-

ured) grows. If the linkage with wine tourism involve-
ment was rather expected, this was not straightforward 
given that it could also be supposed that small wineries 
focused on niche markets would have better appreciated 
the new SA as a tool to better differentiate their small 
sparkling Prosecco products from that of other produc-
ers [67]. We can hypothesize that a core business based 
on a consolidated simple portfolio and a reduced level of 
flexibility in comparison with larger producers may con-
tribute to explaining this empirical evidence.

Our study suggests the CVPP wineries key-condi-
tions for benefitting of the Rive SA: 
–	 to be strongly rooted in their land (i.e., to be as 

much as possible self-sufficient for grape produc-
tion); 

–	 to undertake a coherent strategy, based on the values 
of a heroic SA coupled with the prestige of the Une-
sco World Heritage, whereas the values preservation 
of the local culture is a core subject to work for the 
common good of that wine community; 

–	 to promote the knowledge on Rive SA, by boosting 
sales especially at the cellar door, which represents 
the best channel to communicate consumers the val-
ues embedded in the Rive brand;

–	 to get actively involved in crucial wine tourism 
events to build and operate higher value-generating 
positioning (i.e., Primavera del Prosecco, Prosecco 
Wine Route, etc.).
In a scenario where Prosecco is becoming increas-

ingly popular worldwide, the knowledge of factors that 
make Rive SA adoption likely may help the Tutelary 
Consortium define an appropriate promotion strategy to 
widen the use of Rive SA among CVPP producers as a 
tool for further differentiating their Prosecco along with 
their own brand. It should be based on four aspects to 
be considered:
–	 to looks to a model for economically and techni-

cally sustaining heroic viticulture and vine-grower’s 
backbreaking work, to preserve socio-economics 
and cultural values, landscape and biodiversity val-
ues [68-70];

–	 to implement distinguishing promotional activities 
with in-person information, exclusively in the cellar 
door and in Horeca channels, which are the most rel-
evant in generating higher value for consumers [71];

–	 to improve the ties between Rive SA and landscape 
values, which can be grasped passionately by the 
territorial firms, thanks to key wine tourism events 
promoted in the Prosecco Hills of Conegliano and 
Valdobbiadene (i.e., Conegliano Valdobbiadene’s 
Wine Festival, UNESCO World Heritage Site’s Asso-
ciation, etc) [45];
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–	 to maintain careful and close control of the quality 
from the grapes selection phase to the sales phase 
(i.e., through ad hoc members’ courses and training, 
etc).
Our study has some limitations. First, this research 

is focused on CVPP firms that produce sparkling wines 
in a SA in Italy. Second, while the most significant driv-
ers in Rive SA adoption were identified, they do not 
represent the whole of sparkling wine production in 
Italy or, for example, sparkling wines in other areas with 
steep-slope viticulture. Third, further research on this 
topic is necessary over time to capture changes in firm 
strategies depending on circumstances (i.e., due to the 
market or the Protected Designation of Origin’s prod-
uct specification rules) that can enable or constrain SA 
adoption.

Finally, the results should be viewed as a first step 
in the attempt to build a theory of SA economics con-
cerning drivers that support the firm’s choice of a SA. 
We believe that our study provides useful intuitions for 
those who would broaden this research strand in differ-
ent countries with other specificities. 
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Abstract. This study investigates the motives for producers that inform decisions to 
convert or not convert to organic wine production as well as the motives for retailers 
to offer or not offer organic wine and promotion of organic wine from producers’ and 
retailers’ perspectives. In total, 100 semi-structured in-depth interviews with 25 differ-
ent types of retailers, 50 organic wineries and 25 non-organic wineries were conducted 
and analysed using content analysis and grounded theory. Additionally, the wine offers 
of 25 stores were analysed to develop an understanding of the distribution and promo-
tion of organic wines. Producers choose to switch or not to switch to organic farm-
ing for primarily altruistic reasons. Because organic wine producers do not specifically 
focus on the organic nature of their wines in their communications, this attribute is 
typically disregarded by retailers and consumers during their wine-buying decisions, 
which undermines the growing demand for organic wine. There are significant differ-
ences between wine-growing regions in Germany and their vine cultivation conditions 
due to weather, the steepness of slopes and the attitudes towards converting conven-
tional wine production to organic wine production. Missing knowledge and a low 
demand for organic wines are barriers for retailers to focus on organic wine. To our 
knowledge, this is the first study to investigate organic wines from numerous produc-
ers in every wine-growing region in Germany and various retailers in Germany. The 
focus on communication shows a lack in the knowledge transfer along the value chain 
of organic wine. Therefore, this study fills a research gap and provides valuable practi-
cal insight into the organic market for the wine industry and the scientific community.

Keywords:	 organic wine, Germany, producers, retailers, qualitative research

1. INTRODUCTION 

In Germany, the agricultural area devoted to organic farming has almost 
doubled in the last 5 years, with around 10 % of German farmland now cer-
tified for organic farming. The USA and Europe are the largest organic mar-
kets around the world [1]. In 2016, Germany was one of the most impor-
tant organic markets worldwide [2]. Nonetheless, although it has since lost 
its leading position and now occupies the sixth largest organic market in 
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Europe [1], it is still the world’s largest market for organ-
ic wine [3].

Organic viticulture in Germany covers around 9 
% of German vineyards, or 9,300 hectares in total. The 
supply of organic wine is similar to the organic food 
market, suggesting that the demand for organic wine is 
comparable to the demand for organic food [1]. How-
ever, several studies have indicated that the growing 
supply for organic wine is not a direct indicator of high 
demand for the product. Rather, according to findings 
by Remaud et al., Hoffmann and Szolnoki and Szolnoki 
and Hauck [4,5,6], the active demand for organic wine is 
small. 

In addition, wine producers face many local and 
global challenges, such as climate change and a saturated 
wine market [7,8,9]. While the majority of organic wine 
(86 %) is produced in Europe, the number of German 
organic vineyards is comparatively small [10]. Moreover, 
traditional German food retailers and discounters with 
a high market share in the German wine market have 
increased their supply of organic food and wine [1,11].

The present study examines the motives that inform 
producers’ decisions to convert to organic farming and 
the resulting changes in costs and sales structures and 
the motives of retailers to offer organic wine. The paper 
also analyses producers’ and retailers’ perceptions and 
promotion of organic wine to determine the driving 
factors behind the discrepancy between the supply and 
demand of organic wine. Finally, the study assesses con-
sumer knowledge and the demand for organic wine to 
draw practical implications for the organic wine indus-
try in Germany. 

2. LITERATURE REVIEW 

The motivators behind farmers’ decisions to shift 
from conventional to organic production were evalu-
ated in several studies. While ethical and lifestyle factors 
appeared to significantly influence farmers’ decisions to 
convert to organic production in the past [12,13], today 
the decision making is more complex [14]. According to 
some authors, organic farming is more far-reaching than 
conventional production techniques and can involve 
social movements [15,16,17,18,19]. The conversion from 
conventional to organic production has been described 
as a major change [18] and transformation [20,21] that 
requires a strong need for change and an adjustment to 
mindset [22,18]. Xu et al. [23] found that conventional 
farmers are typically unwilling to accept the challenges 
of producing organic goods when they are already sat-
isfied with their businesses. A study by Darnhofer et 

al. [24] examined different barriers and drivers on the 
organic markets in Austria, Italy and France. These are 
relations between organic agriculture and broader issues 
in the agrifood system such as structural change, envi-
ronmental protection, gastronomic heritage, fairness in 
the food chain or export promotions. Within the EU, the 
history of relations within the agrifood stakeholders and 
consequently market structure, market power and inter-
action between these stakeholders play a crucial role in 
the development of the organic sector and differ in each 
country.

Karipidis and Karypidou [14] identified external 
factors as market factors, demand, price, distance to 
the market or point of sale, supply chain, certification 
schemes, technologies, institutional factors, social net-
works and knowledge transfer, relationships between 
market players and institutions, financial factors and the 
public policy. Furthermore, they described also internal 
factors such as farm business characteristics, farmerś  
characteristics, demographic and other social character-
istics and psychographic and behavioural characteristics.

According to a study by Castellini et al. [25], winer-
ies most frequently convert from conventional to organic 
wine production for ethical reasons, followed by fac-
tors related to higher product quality and to differentiate 
themselves from other producers. In a qualitative research 
study, Bouzdine-Chameeva [26] interviewed organic wine 
producers in France and Italy to investigate their moti-
vations, production approaches and marketing strate-
gies, determining that their motives varied considerably. 
Risk, quality loss and the lack of recognisable interna-
tional quality certification resulted in an ambivalent gap 
between the producers’ ecological and economic goals. 
Although an EU organic label was introduced in 2010, 
Zander et al. [27] found in an international study in six 
countries that only about 15 % of consumers are aware of 
the label and the knowledge about its meaning is low.

The producers’ motivations for converting from con-
ventional to organic farming also varied significantly. 
When Siepmann and Nicholas [28] interviewed wine 
producers in Germany, they determined that soil pro-
tection is one of the primary motives for switching to 
organic farming. In addition, they found that some wine 
producers doubt the overall sustainability of organic 
wine production, especially regarding the use of cop-
per. Ideologies for or against organic production are the 
main drivers for switching or not switching to organic 
farming.

Although the concept of organic farming was first 
introduced almost a century ago, its benefits to human-
ity and nature remain under debate. Reganold and 
Wachter [29] examined studies on organic and conven-
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tional farming that had been published over the last 40 
years, concluding that organic farming is generally more 
sustainable than conventional farming due to its lesser 
impact on ecosystems as a more balanced form of agri-
culture. They also determined that organic producers’ 
yields are 8 % to 25 % lower than those of conventional 
winegrowers. Regarding organic viticulture, one Ger-
man study surmised that due to slower wine growth and 
smaller yields, the productivity of organic vineyards is 
an average of 35.9 % lower than that of conventionally 
farmed vineyards [30]. These results were corroborated 
by an Australian study that observed that organic wine 
producers’ yields are 21 % lower than those of conven-
tional producers [31]. Siepmann and Nicholas [28] found 
that the lower yields of organic wine production are 
linked to efforts to increase wine quality and can be off-
set with higher prices. 

In terms of economic sustainability, Reganold and 
Wachter [29] posited that organic farming can result in 
higher profits when the products are charged at a pre-
mium. Without these premium prices, the cost ratio 
decreases and is much lower than the cost ratio for 
conventional production. Nonetheless, according to 
Crowder and Reganold [32] and MacRae et al. [33], sig-
nificantly higher labour costs in organic production can 
offset the lower costs for synthetic products and make 
the costs more comparable to conventional farming. 
Crowder and Reganold [32] also concluded that organic 
agriculture could only grow if it is financially profitable. 
Although Siepmann and Nicholas’s [28] study noted 
that economic incentives are important drivers in deci-
sions to convert to organic farming, it found that ideol-
ogy was the primary factor that motivated these types 
of decisions. In a South African study that examined 
organic farmers’ production costs and revenues  [34] 
and explored whether conventional or organic farming 
benefited wine producers, the authors concluded that 
the benefits of organic farming depend on the price pre-
mium of organic wines. Regarding economic motivation, 
Zilber et al. [35] observed that because labour intensity 
increases production costs, farmers’ decisions to produce 
organically should be informed by factors related to dif-
ferentiation rather than expense.

Delmas and Grant [36] observed that consumer 
demand, subsidies and challenges to selling conven-
tional wines are less relevant to the producers’ decisions 
to convert to organic farming. This suggests that some 
wineries produce organic wines without seeking organic 
certification. Nevertheless, while most organic wine pro-
ducers are proud of their organically grown wines and 
want to share this information with their customers by 
obtaining organic certification and labelling their wines 

as organic, organic labels can only prove successful if 
consumers are familiar with them and aware of the dif-
ferences between organically and conventionally farmed 
wines. Fanasch [37] found that an eco-certification and 
individual reputation can have a significant, positively 
impact on the corporate performance. 

Hauck and Szolnoki [38] reported that only 44.7 % 
of German consumers are aware of the EU organic label 
and that their awareness of other German certifications, 
such as Biokreis, Bioland, ECOVIN, Naturland and 
Demeter, are even lower. In Risius et al. ‘s [39] choice 
experiment with German consumers, they found that 
organic labels carried a positive part-worth coefficient 
that was rather marginal when compared to other attrib-
utes. A study by Gassler et al. [40] examined the will-
ingness to pay for organic wine and found that organic 
labelled wines were perceived as tastier and of higher 
quality and value than conventional wines. Schäufele 
and Hamm [41] reported an attitude-behaviour gap in 
household panel data of organic wines in Germany. The 
results revealed that the expenditure share remained low 
for German organic wines. An analysis by Pomarici and 
Vecchio [42] assumed, that sustainability will gain in in 
the development of competitive advantage of single win-
eries and of country wine-supply chains.

Consumers buy organic foods for several reasons, 
such as health, taste and altruism [43]. These same cat-
egories apply to organic wine. Sireix and Remaud [44] 
determined that most wine consumers associate organic 
wine with health benefits. Consumers with strong health 
awareness are also more willing to pay a premium for 
organic wines [45]. A study by Fanasch and Frick  [46] 
analysed 55,500 wines in Germany to find a significant 
price premium for organic and biodynamic wines, but 
the magnitude was far smaller than previous surveys 
and laboratory experiments expected.

Because wine is viewed as a luxury item, taste is a 
relevant factor during purchase decisions [47]. Altruistic 
motives for buying organic food, such as environmental 
protection and animal welfare, are usually not associat-
ed with wine production [36]. Consumers with a strong 
environmental orientation are often more willing to pur-
chase organic wine [48]  and pay a premium for envi-
ronmentally friendly organic wines [49]. This sentiment 
was confirmed by Schäufele and Hamm [41], who exam-
ined six different segments of German wine consum-
ers whose attitudes and purchasing behaviours towards 
organic wines differed significantly.

As mentioned earlier, there are similarities in the 
motives between purchasing organic foods and organic 
wines. Both products also encounter many purchasing 
barriers. To illustrate, customers are often hesitant to 
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buy organic food due to its higher pricing, inferior taste 
or because they are unfamiliar with or lack knowledge 
about the product [43]. Sirieix and Remaud [44] dis-
covered that consumers typically perceive organic wine 
as more expensive than conventional wine. Consumers 
also have little knowledge about organic wine produc-
tion [50,51] and often perceive wine as a natural product. 
As a result, there is not the same level of positive dif-
ferentiation between conventional and organic wines as 
there is with conventional and organic foods [44]. There-
fore, consumers of organic food rarely consider buying 
organic wine and purchase the conventional alternative 
more often [4]. For consumers who have little knowledge 
of organic wine, tasting it can have a positive impact 
on their perceptions of its quality [36]. Sohn et al. [52]  
demonstrated in their study that the organic wine pur-
chase intensions can be influenced by social cues, which 
are increasing trust during the online purchase.

Zander and Janssen [53]  found that consumers who 
regularly buy wine are more willing to purchase organic 
wine. This was confirmed by Szolnoki and Hauck’s [6] 
study, which revealed that consumers consume more 
organic wine when they have a greater interest and more 
knowledge of wine. 

As the literature review has illustrated, few papers 
have investigated producers’ motives for converting to 
organic wine production [25,26,28] and consumers’ per-
ception of organic wine [36,38,43,44].

To date, no study has examined the challenges that 
organic wine producers encounter or how producers and 
retailers influence the consumer demand for organic 
wine. In addition, there is no study investigating organic 
wineries including all German winegrowing regions and 
dealing also with conventional wineries to identify the 
barriers to convert. Therefore, this study aims to analyse 
along the value chain the German producers’ and retail-
ers’ perceptions of organic wine by addressing the fol-
lowing three research questions (RQ):

RQ 1: What are the motives for converting or not con-
verting from conventional to organic wine production? 
Based on the findings in the study by Castellini et al. [25], 
Fairweather et al. [15]; Darnhofer et al. [16]; Rigby et al. 
[17]; Sutherland et al. [18]; Pavie et al. [19].
RQ 2: How are production and sales structures affected 
by organic wine production? Based on the findings in the 
study by Darnhofer et al. [24]  Karipidis and Karypidou 
[14]  Reganold and Wachter [29].
RQ 3: Why and how do retailers offer organic wine? 
Based on the fact that there are no publications dealt with 
the role of retailers and organic wines. 

3. MATERIALS AND METHODS 

Data for this survey were collected using a qualita-
tive research method. This involved interviews with the 
managing directors of selected organic and conventional 
wineries in all 13 German wine-growing regions and 
wine buyers of retail stores. The face-to-face or telephone 
interviews were conducted by using semi-structured 
interview guidelines [54,55]. All experts, both form the 
wineries and from the retail shops, are in decision-mak-
ing positions. The interviews were conducted in 2018.

The set of questions for the wineries covered the fol-
lowing topics: 1) the motives for converting to organic 
wine production; 2) changes in workload and cost after 
the conversion; 3) changes in sales structure; 4), the 
characteristics of organic wine consumers and 5), how 
organic wine is promoted. The retailers were asked about 
1) the share of (German) organic wine in their range of 
wines; 2) the development of the demand for organic 
wine; 3) the reasons they listed organic wines in their 
wares; 4), the characteristics of organic wine consumers; 
and 5), the promotion of organic wine. All interviews 
were recorded and transcribed. Based on the derived 
research questions, theoretical assumptions were made 
in order to use grounded theory. The contents of the 
transcription were analysed before open, axial and selec-
tive coding with MAXQDA. 

The interviewed wineries differed in location, size 
and according to the type of organic certification (or 
lack thereof) in order to cover a broad variety in the 
sample. The number of interviews per region depended 
on the size of the region. The aim was to analyse a het-
erogeneous set of organic wine producers and conven-
tional wine producers. In particular, conventional wine 
producers were needed to represent each wine-growing 
region in Germany, as some regions have only a few or 
no organic wine producers. External validity was max-
imised due to the involvement of differently sized win-
eries. To increase internal validity, we selected wineries 
with various sales channels, instead of only direct sales, 
in order to cover the complete value chain of organic 
wine. Wineries with EU organic, Biokreis, Bioland, 
ECOVIN, Naturland or Demeter labels were included in 
the research.

The interviewed retailers sold organic wines either 
exclusively or together with conventional wines. The 
retailers were categorised as local retailers and retailers 
selling nationwide. We interviewed two owner-managed 
local supermarket, one supermarket, four organic super-
market and one discounter. Additional 17 specialised 
wine store owners were interviewed. Table 1 shows key 
data about the interviewed wineries and retailers. To 
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maintain anonymity, the names of the interviewed pro-
ducers and retailers are not listed.

The interviews were summarised by performing a 
content analysis using an inductive scheme for coding 
the open-ended questions. Content analysis reduced the 
material while preserving the essential content so that 
the material could be reflected. Generalised and dou-
ble answers were decreased, and the material was para-
phrased based on a defined criterion and specific levels 
of abstraction. The results objectively reflected the mate-
rial and were not influenced by our research questions. 
In a final step, the content was analysed and interpreted. 
Content analysis had been defined as a systematic, repli-
cable technique for compressing many words of text into 
fewer content categories based on explicit rules of cod-
ing [56]. We quantified and analysed the presence, the 
meanings and the relationships of the words and con-
cepts in the interviews undertaken and then we made 
inferences about the messages within the texts [57,58].

Grounded theory is an open method that comes 
from qualitative social studies. The idea behind 
Grounded theory is to “generate new theory where lit-
tle is already known” [59]. Grounded theory is a four-
stage process: steps 1 (coding data) and 2 (memo writ-
ing) helped keep track of the interview results as they 

arrived. Steps 3 (theoretical sampling) and 4 (integrating 
analysis) facilitated sorting the topics of the interview 
memos and starting to create clear links between the 
emerging topics of the incoming interview transcripts.

Krippendorff’s [56] special quality criteria were used 
to verify the validity and reliability of the study. Winer-
ies and retailers of various sizes were selected from dif-
ferent wine-growing regions with several certifications, 
locations and sales channels (external sample validity). 
The potential interview partners were selected and con-
tacted according to their certifications and interests, 
which had been defined beforehand (internal sample 
validity). All interviews were conducted and analysed 
by the same interviewer to ensure the consistency of the 
investigation (reliability). 

In addition to the interviews, store tests were con-
ducted to analyse the supply of organic wine at the point 
of sale. To this end, the following standardised criteria 
were considered: the number of wines in a store’s selec-
tion, the organic wine share, the German organic wine 
share, the share of foreign organic wines and the label-
ling of organic wines.

These results provide a snapshot of the supply and 
promotion of organic wines during the tests and can be 
used to support the findings of the interview. In total, 

Table 1. Interviewed wineries and retailers.

Total number Size/Type (Number) Region (Number)

Wineries 75

≤ 5 hectares (12), 6–10 hectares (15), 11–20 hectares 
(31), 21–100 hectares (17);
conventional (25);  
organic certified: Biokreis (2), Bioland (9), ECOVIN* 
(21), Naturland (2), Demeter (15)

Ahr (4), Baden (9), Franconia (5), Hess. Bergstraße 
(2), Middle Rhine (4), Mosel (4), Nahe (5), Palatinate 
(10), Rheingau (5), Rhine Hesse (11), Saale-Unstrut (4), 
Saxony (4), Wuerttemberg (8)

Retailers 25
specialised wine stores (17); organic supermarkets (4); 
supermarkets without focus on organic (3); discounter 
(1)

local (17); national (8);
Baden-Wuerttemberg (2), Bavaria (2), Berlin (2), 
Hamburg (2), Hesse (4), Lower Saxony (1), North 
Rhine-Westphalia (2), Rhineland-Palatinate (1), Saxony 
(2), Thuringia (2)

*Double certification possible.

Table 2. Stores analysed in the store tests.

Stores/Characteristics Number of stores Number of wines in 
the range 

Number of organic  
wines Distribution

Discounters 5 487 19 National
Supermarkets 5 3756 218 National
Specialised wine stores (brick-and-mortar) 5 915 49 Local
Specialised wine stores (online) 5 3177 152 National
Organic stores 5 248 248 Local
Sum 25 8583 623
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25 stores were analysed in Germany; these stores were 
located in Baden-Wuerttemberg (4), Bavaria (3), Berlin 
(3), Hamburg (2), Hesse (4), Lower Saxony (2), North 
Rhine-Westphalia (2), Rhineland-Palatinate (2), Saxo-
ny (1) and Thuringia (2). In Table 2 the sum of offered 
wines across all stores are described.

4 RESULTS

4.1 Motives for converting to organic wine production

A variety of motives influenced the wine producers’ 
decisions to convert or not to convert to organic farm-
ing (Table 3). Personal conviction was the primary rea-
son underpinning decisions to favour or oppose organic 
farming. Wineries that switch to organic wine produc-
tion are largely driven by altruistic motives, such as their 
responsibility towards nature and younger generations. 
An interviewee from a medium-sized winery summa-
rised this outlook as follows: ‘How can we not care about 
the environment when we are working in it?’ Other 
motives were linked to product quality, the winegrow-
ers’ health, the birth of children or generational changes 
within the wineries. Therefore, although the producers 
who switched to organic production considered the mar-
ket situation for switching to organic wine to be difficult, 
their decision-making processes rarely included market-
related factors. As one organic wine producer said, ‘At 
the time when we decided to switch to organic wine pro-
duction, no one was asking for organic wine’. Economic 
goals were also negligible. In addition, while consumer 
demand proved not to be a motive for switching to 
organic wine production, especially for small producers, 
larger producers took economic factors into considera-
tion more frequently.

Conventional wineries tended to evaluate the mar-
ket situation in a similar manner. To illustrate, a rep-
resentative of one of these wineries claimed as follows: 
‘We do not perceive a demand for organic wine or any 
restrictions in our sales because our wines are conven-
tionally farmed’. Economic and market-orientated fac-
tors prevent conventional wineries from switching to 
organic farming. While 5 out of 25 of the conventional 

wineries still used glyphosate, most of them attempted 
to follow organic principles by adhering to environmen-
tally friendly practices without certification. To that end, 
most conventional wineries viewed certification as a 
useless and overly complex process. By comparison, the 
organic wineries perceived certification as a means of 
providing evidence and control to consumers.

The conventional wineries believed that organic 
wine production was not necessarily more sustain-
able than environmentally friendly wine production, 
and they were particularly critical of the use of copper 
to protect plants in organic farming. In summary of 
the attitude that most conventional producers shared, 
one producer said, ‘For me, it is less sustainable to use 
cooper instead of other types of plant protection’. None-
theless, economic goals could sway a majority of conven-
tional wineries to switch to organic wine production in 
the future. 

Although personal conviction is typically the pri-
mary reason that conventional wine producers choose 
not to switch to organic farming, vine cultivation con-
ditions in certain wine-growing regions are a more 
important factor. Due to the geographic distribution of 
organic wineries, some German wine regions only have 
a few organic wine producers. According to the organic 
and conventional producers in our sample, this is due 
to local weather and the conditions of vine cultivation. 
Certain wine regions, such as Mosel, Mittelrhein, Sach-
sen and Saale-Unstrut, have a large share of steep slopes, 
terraces and a decreased ability to work mechanically, 
preventing wine growers from switching to organic 
production. Because organic farming requires a higher 
degree of manual work and a greater commitment from 
personnel, the costs are considerably high. Nonetheless, 
organic wine producers in these regions did not view 
the higher workload and costs as obstacles to producing 
organic wine due to their personal convictions.

4.2 Influence of organic wine production on production 
and sales

According to the interviewed producers, there is no 
economic incentive for converting to organic farming. 

Table 3. Reasons for and against switching to organic wine production.

For Against

• More sustainable
• Responsibility towards nature and younger generations
• Producers’ health
• Certification includes control

• Less sustainable (due to copper)
• Lack of active demand for organic wines
• Higher labour costs
• Local production conditions (e.g. weather, steep slopes, terraces)
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All producers stated that the management of organic 
vineyards requires a significantly higher amount of 
work. They also noted that crop protection and pruning 
involve more procedures than conventional production. 
At the same time, protecting the crops against Peronos-
pora and Oidium remains a challenge. According to the 
wine producers, organic wine production requires quick-
er reactions and shorter spray intervals. In addition, the 
approved crop protections are not as effective as they 
are for conventional products. The higher workload also 
requires more personnel and results in higher costs.

All organic producers reported a general change in 
cost structure and higher production costs. While crop 
protection costs decreased, labour costs increased sig-
nificantly. As one organic wine producer remarked, ‘We 
need more staff to react faster to weather conditions. 
At the same time, producers faced yields that were as 
much as 20 % lower when switching from conventional 
to organic production. Even before converting to organ-
ic production, wineries that farmed according to yield 
regulations were less affected by harvesting fewer grapes. 
However, most of the interviewed wineries stated that 
they had to charge higher prices due to their reduced 
yields. According to most producers, higher prices for 
organic wines are rarely accepted or not accepted at all 
in the organic wine market. In total, 42 of 50 respond-
ents did not raise their prices after initiating organic 
production (Figure 1). The eight organic wineries that 
increased their prices after converting found it chal-
lenging to sell at these price levels, especially when com-
pared to sales of conventional wines. According to a 
producer from a medium-sized winery, ‘We were always 

compared with conventional wines, and if the quality of 
our wine is not better, most of the customers or retail-
ers will not pay a higher price just because the wine is 
produced organically’. In this producer’s opinion, cus-
tomer acceptance depended on their individual attitudes 
towards organic products as a whole. Without a posi-
tive attitude towards organic products, consumers are 
less willing to pay more for a bottle of organic wine. In 
sum, there is no economic benefit for producers to con-
vert from conventional to organic farming. However, our 
results indicate that despite the lack of economic incen-
tive, these factors do not influence producers’ beliefs in a 
more sustainable form of agriculture and their responsi-
bility towards nature.

None of the interviewed producers lost customers 
after converting to organic production. Nevertheless, 
according to 40 of the 50 respondents, only a few clients 
asked specifically for organic wines. Although most wine 
consumers and retailers appreciate organic wine, wine 
quality, a winery’s image and the price and relationship 
between a customer and winery play a more critical role 
in purchasing decisions. As one organic wine producer 
from Palatinate noted, ‘Organic is nice to have, but if the 
wine is too expensive or does not taste good, customers 
will not buy it or buy it just once’.

Most wineries sell their wines through various dis-
tribution channels, such as direct sales, retail and gas-
tronomy. Organic farming makes it possible to distribute 
wines to selected export markets, organic wholesalers or 
retailers. In traditional wholesalers and discounters, the 
active demand for organic wines is low. Furthermore, 
only larger wineries can supply these sales channels due 

50/50

higher costs same costs

42/50

8/50

same prices higher prices

Figure 1. Impact of conversion on costs and prices. (n = 50 interviewed organic wineries).
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to the high quantity and low prices of the wines that 
they sell. Some organic wineries also believe that while 
certain distributors, such as traditional food retailers 
or discounters, offer organic products to improve their 
image, they do not carry the same personal convictions 
as organic food stores or organic producers.

Apart from the legal requirements to use the EU 
organic label, most producers do not actively commu-
nicate the fact that they have organic wine certification 
to consumers or retailers. Rather, they focus their com-
munications on other factors, such as their history and/
or the quality of their wines. Because the conversion to 
organic farming is mostly driven by personal convic-
tions, organic wineries perceive certification as self-evi-
dent. This is one of the main reasons why several winer-
ies do not market it as a unique selling point to promote 
their wines. The fact that wine consumers often lack 
knowledge about organic labels and wine production 
is another reason that wineries choose not to promote 
their organic certification. This discrepancy is illustrated 
in Figure 2.

4.3 Organic wine in retail

According to retailers, the market share for organic 
wine has risen continuously over the last ten years due 
to the growing number of organic vineyards. However, 
organic wines only generate a small share of the total 
revenue from wines for many retailers. While tradi-
tional food retailers and specialist wine stores adjust 
their range of organic wines to meet their customers‘ 
demands, organic stores modify their range of goods 
according to their wholesalers‘ offers. Regardless, the 
critical factors driving a retailer‘s decision to include 
organic wines in their portfolio primarily include the 
quality, taste and price of the products. As one retailer 

asserted, ‚The value-for-money ratio is the main decision 
criterion‘. The range of organic wines is dominated by 
foreign wines rather than organic wines from Germany. 
Most of these wines are cheap and from larger produc-
ers, as smaller producers are unable to deliver many bot-
tles or offer their wines for a low price to stores like dis-
counters. 

In terms of price, traditional food retailers perceive 
the price of organic wines in Germany to be too high. 
As shoppers in traditional food stores can be quite sen-
sitive to price, organic wines lose their attractiveness if 
they are priced above a certain threshold. Retailers at 
specialist wine stores appear to carry the same impres-
sion. According to the owner of one of these stores, 
‚Some wineries start at 8 Euros per bottle. That is way 
too high for a basic wine in retail‘. This indicates a dis-
crepancy between the perceptions of organic wine pro-
ducers and retailers. While organic wine producers in 
Germany view the price of organic wine as too low, most 
retailers consider the price of German organic wine to 
be too high. 

In specialist wine stores, personal recommenda-
tions significantly influence consumers‘ willingness to 
purchase wine. This sentiment was confirmed by one 
of many interviewees: ‚The customers trust my choice‘. 
When compared to products offered at traditional food 
stores and discounters, the range of products at spe-
cialist wine stores includes wine from smaller wineries 
and/or premium wines. The promotion and visibility of 
organic wines varies depending on the personal convic-
tions of store managers. While some managers promote 
organic products as an added value, few consumers 
demand organic wines and the demand for vegan wines 
is higher.

The importance of organic labels within the distri-
bution process is somewhat low, as most consumers do 

Figure 2. Discrepancy in communication of organic wines.
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not know enough about them and only some organic 
stores demand specific labels. Furthermore, retail-
ers admitted that organic wines are rarely communi-
cated in stores. They agreed that consumers have too 
little contact with organic wine and so rarely demand 
it. In particular, retailers who do not exclusively sell 
organic products claimed that the variety of organic 
wine labels can confuse consumers. At the same time, 
the EU requires an organic certification for retailers to 
promote organic products, which includes wine retail-
ers, to avoid fraud. Since the range of organic products 
in discounters, traditional food stores and organic stores 
is typically higher than in specialist wine stores, larger 
stores are more frequently certified as organic and can 
promote organic products. For smaller specialist wine 
stores specifically, certification is not attractive due to 
the bureaucratic procedures involved and the lack of 
positive impact on sales. For these reasons, retailers have 
more or less the same incentive to buy organic or con-
ventional wines. There is no widespread view on whether 
the inclusion of organic wines in store portfolios attracts 
new customers. As it stands today, only organic stores 
can gain new customers and increase awareness by offer-
ing organic wines.

In addition to these results, the store tests revealed 
that 7% of wine ranges were organic. Almost 80% of 
the stores offered organic wines originating from Ger-
many, and 20% did not offer German organic wines. 
The most frequently sold organic wines were from 
France, followed by Italy and Spain. The share of organ-
ic wines ranged from 1% to 100%. Although organic 
stores or specialist wine stores with a focus on organic 
wines offered up to 100% organic wines, some tradi-
tional food retailers and discounters offered only a few 
organic wines or none whatsoever. Moreover, the share 
of German organic wines that were offered by tradi-
tional food retailers and discounters was under 1%. In 
organic stores, there was usually only a small selection 
of wines and rarely organic wines from Germany. The 
highest share of organic wines was found in specialist 

wine stores that focused on organic wines. On the oth-
er hand, some specialist wine stores offered only a few 
organic wines. Therefore, the amount of organic wines 
that stores provide can vary considerably (Table 4).

Apart from a few exceptions, German organic wines 
are generally underrepresented. The price can range 
from 1.59 Euros to 79.99 Euros for a 0.75-litre bottle. In 
the stores we tested, 80% of organic wines were priced 
between 4.00 and 7.99 Euros; 62% of organic wines fea-
tured one organic label; and 38% of organic wines fea-
tured two organic labels. More specifically, 97% of organ-
ic wines featured the EU organic label and 15% featured 
the German organic label. Some organic wines featured 
private organic labels, such as 13 % for Demeter, 12.5% 
for ECOVIN and 7% for Bioland. Most organic wines 
(95%) were only labelled as organic on the back of the 
bottle. To boost visibility, the majority of traditional food 
stores mark wines as organic on the price tag.

Regardless of the types of sales channels, all inter-
viewed producers and retailers confirmed that there 
are no typical consumers of organic wine. Wine con-
sumers vary widely depending on shopping location. 
Because traditional food stores and discounters have a 
large product range, they reach a wide range of custom-
ers. Specialist wine stores target an older, affluent and 
well-educated group. For some specialist wine stores 
and organic wine producers, women seek organic wines 
more often than men, even when the majority of their 
customers are male.

Other retailers described a lack of loyalty for organic 
wines, indicating that wine consumers who buy organic 
wines also buy conventional wines. At this stage, it is 
clear that certification plays a less significant role in pur-
chasing decisions than other factors, such as price, taste, 
wine quality and personal recommendations. Communi-
cations about organic wines within stores, which could 
attract attention and boost interest in organic products, 
are very rare. As one retailer described, ‘Organic wines 
are just like conventional wines. For us, there is no dif-
ference. That is why we do not promote organic’.

Table 4. Summary of store test.

Characteristics Share of organic wine Share of foreign organic wines Share of German organic 
wines

Discounters < 2 % > 1.5 % < 0.5 %
Full-range stores < 2 % > 1.5 % < 1 %
Specialised wine stores (brick-and-mortar) 10–100 % 70–99 % 1–30 %
Specialised wine stores (online) 10–100 % 70–99 % 1–30 %
Organic stores 100 % 90–100 % 1–10 %
TOTAL
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5. DISCUSSION 

Similar to the findings by Castellini et al. [25] and 
Siepmann and Nicholas [28], our study confirms that 
personal conviction is the primary reason that wine-
growers in Germany choose to convert to organic farm-
ing in all winegrowing regions in Germany. Neverthe-
less, this is the same factor that prevents conventional 
wineries from converting to organic production. Other 
reasons that discourage conventional wineries from 
producing organic wines include lack of demand and 
challenges related to production, such as steep slopes 
or unsuitable weather conditions. As such, some wine-
growing areas in Germany have a higher share of organ-
ic wine producers than others.

Regarding the production costs of organic wines, 
German wine producers complain about the lower yields 
and the increased costs of higher staff requirements. 
Studies by Reganold and Wachter [29] and Hough and 
Nell [34] arrived at similar conclusions about the cost 
structure of organic wine production. Surprisingly, only 
15 % of organic wine producers who have been impact-
ed by higher costs have raised their prices. Nonetheless, 
organic wine producers consider organic wine produc-
tion to be the only sustainable form of agriculture that is 
suitable to the production of grapes and wine. According 
to Crowder and Reganold [32], organic agriculture will 
only grow if it becomes more financially profitable than 
conventional agriculture. In addition, our results indi-
cate that economic motives can influence most conven-
tional wineries to convert to organic farming. 

Our results are consistent with studies that have 
posited that consumers base their buying decisions on 
a variety of factors, such as wine quality, taste and their 
relationship with the producer [47]. A special interest in 
wine can increase the willingness to purchase organic 
wines at a premium [4,45,48,49]. Studies by Hoffmann 
and Szolnoki [5] and Remaud et al. (2008) [4] deter-
mined that at least one consumer group buys organic 
food but not organic wines. This segment of the popula-
tion should be targeted by organic wine producers and 
retailers to increase their interest in organic wine and 
generate a more active demand for the product. 

Because wine growers produce organic wines due to 
their personal convictions, there is a clear gap in the way 
they communicate their beliefs to consumers. In line 
with previous research, the present study found that a 
lack of knowledge about organic farming serves as a bar-
rier to buying organic food [43,50,51]. Furthermore, con-
sumers’ unfamiliarity with organic wine is the primary 
contributor to the product’s low demand. For organic 
wine producers, communicating about organic wine is 

critical to better informing potential consumers. Active 
communication can increase consumers’ knowledge 
and familiarity with organic wines and grow the active 
demand for the product as a result. In addition, because 
the current study confirmed findings by Delmas and 
Grant [36]  and Szolnoki and Hauck [6]  that consumers 
lack knowledge about different organic wine labels, the 
role that organic labels play in the sale of organic wines 
must be reconsidered. Increasing their knowledge about 
these labels and what they represent will likely boost the 
active demand for organic wines.

When selecting wines for their portfolios, most 
retailers and consumers base their decisions on similar 
attributes. Retailers are important gatekeepers in the 
distribution process. For this reason, producers must 
consider the wine purchasing processes from both con-
sumers’ and retailers’ points of view. Only retailers who 
believe that a product’s organic designation is impor-
tant to the purchasing decisions of their consumers 
will actively communicate organic certification or show 
willingness to educate their customers about the pro-
duction of organic wines. Therefore, organic wine pro-
ducers should emphasise that their products are organ-
ic to both consumers and retailers during the purchas-
ing process. According to the retailers in our study, 
the cost of organic wine is not necessarily higher than 
the cost of conventional wine. Nonetheless, there is a 
clear price difference between German organic wines 
and organic wines from foreign countries. As such, 
the higher price of German organic wines can serve 
as a barrier to consumers (and retailers) that prevents 
them from purchasing organic wines from Germany. 
According to the perceptions of organic wine producers 
and retailers, no typical organic wine consumer exists. 
Organic wine producers agree with Barber et al. [48], 
who found that consumers with a strong environmen-
tal orientation have a greater willingness to buy organic 
wine. However, in contrast to Schäufele and Hamm 
[41], who defined six different segments of German 
wine consumers based on their attitudes towards and 
purchasing behaviour of organic wine, Szolnoki and 
Hauck [6], who also defined organic wine consumers, 
wine producers and retailers, were unable to identify a 
typical organic wine consumer.

Our results can afford the following recommen-
dations to producers and retailers: 1) Use organic 
stores as distributions channels. Organic stores can 
play a critical role in the distribution of organic wine 
since shoppers in these stores have a special interest 
in organic food and are therefore more predisposed 
to purchasing organic wine [53]. In addition, because 
organic stores sell organic wines only, there is no com-
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petition from conventional wines. 2) Producers and 
retailers should practice active communication. For 
consumers to familiarise themselves with and gain 
knowledge about organic wine, producers and retailers 
must teach them about the product. They can achieve 
this by practising active communication. Moreover, 
organic wine producers should actively communicate 
about their products with their retailers, as retailers 
are intermediaries at the interface between produc-
ers and consumers. 3) Improve communications about 
organic wine labels. The low level of consumer knowl-
edge about organic wine labels can result in a low 
active demand for organic wine, as consumers may not 
understand the relevance of the different labels. There-
fore, to garner the support of organic associations and 
make organic wines more accessible to consumers, 
communicating the purpose of these labels is vital. 

The present study can help organic wine producers 
reduce the communication barriers between producers, 
retailers and consumers that result from issues with sup-
ply and a lack of knowledge about organic wine. Because 
this study adopts a qualitative research approach, it may 
be limited in that its results cannot be generalised on the 
total population. Although the study aimed to interview 
and analyse the input from many experts, its data are 
not representative. Nonetheless, we made an adequate 
sampling with a solid data collection and analysis. This 
study provides a general overview of wine producers’ 
and retailers’ perceptions towards organic wine and the 
organic wine market in a heterogeneous sample. There-
fore, because the study only covers data from producers 
and retailers, consumers’ attitudes towards organic wine 
may be investigated in subsequent research. While con-
sumers purchase organic food, the reasons they hesitate 
to buy organic wine require further analysis. As con-
sumer knowledge about organic wines and their motiva-
tions to purchase and consume these products remain 
unclear to producers and retailers, we recommend 
another qualitative study that examines these factors. 
Based on these results, a quantitative study could also 
provide representative results, allowing strategies to be 
defined according to the knowledge, personal attitudes 
and shopping locations of consumers.
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Abstract. The wine industry has faced various environmental and social challenges. On 
the demand side, consumer demand for sustainable wines has been increasing but, to 
date, it is unknown whether consumers perceive wine companies’ efforts to obtain sus-
tainable development (SD) certifications and labels as being valuable or how they dif-
ferentiate them. On the supply side, sustainable wine production is increasing but pro-
ducers report a lack of information to engage and select their SD strategy. This article 
uses a logistic regression and an artificial neural network model to show how French 
consumers differentiate and value different SD labels (Organic, Biodynamic, Sustain-
able, Fairtrade, Natural). Results show that consumers’ willingness to buy and willing-
ness to pay are influenced by the importance each consumer gives to the certification. 
For all other drivers, consumers differentiate between labels, highlighting the impor-
tance of comparison between and knowledge about each of them, thereby aiding pro-
ducers in choosing an appropriate marketing strategy.

Keywords:	 consumer preferences, stated preferences, wine, certified wines.

1. INTRODUCTION

The French wine industry dates back to ancient times and holds an 
important place in the French economy, representing the 2nd largest net 
trade surplus and creating numerous jobs in rural regions (Alonso Ugaglia 
et al., 2019; Cardebat, 2017; Porter and Takeuchi, 2013). French wines have an 
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excellent reputation, based mainly on appellation regu-
lations (Protected Designation of Origin [PDOs] and 
Protected Geographical Indications [PGIs]), but since 
the 1970’s the production and consumption of wine have 
been experiencing a long-term decline in France. At the 
same time, the wine industry has been facing a number 
of environmental1 and social challenges (Delmas et al., 
2008) in the form of the growth of societal demands for 
more environmentally-friendly and ethical practices in 
the vineyards and the cellars. Sustainable development 
(SD) certification has, thus, became a critical success fac-
tor (Sampedro, 2010), turning the wine industry into a 
‘green business’ (Silverman et al., 2005).

On the demand side, consumers are increasingly 
demanding to know what inputs are used in food pro-
duction and processing, to know producers’ labor stand-
ards, and to understand the environmental impacts 
of production (Paloviita, 2010; Pullman et al., 2009; 
Trienekens et al., 2012). Additionally, the wine industry 
is under considerable pressure from regulators to evalu-
ate, reduce, and report its environmental and social 
impacts (Christ and Burritt, 2013), and to incorporate 
sustainability into its management practices. The attrib-
utes of a wine, however, whether ethical, social or envi-
ronmental, are not verifiable by consumers before pur-
chase, or even after purchase and consumption in the 
case of sustainability attributes. Producers, therefore, 
must adopt a symbol on the bottle to solve this asym-
metric information attribute. This symbol, SD certifi-
cation or label, attests the compliance of the wine with 
a certain norm or a standard (Hoberika et al., 2013). It 
informs consumers and differentiates a wine from other 
wines (Giraud-Héraud and Hoffman, 2010).

Until now, however, it has not been known whether 
consumers perceive wine companies’ efforts to obtain 
SD certifications and labels as being valuable (Barber et 
al., 2010) or how they differentiate between the various 
SD labels. In practice, the diffusion of such labels is still 
limited (Delmas and Gergaud, 2021). The way the con-
sumers perceive the labels is therefore still an issue of 
discussion (Ashenfelter et al., 2018).

On the supply side, the wine sector has seen the 
emergence of specific eco-certification schemes and 
labelling programs, including SD specifications, in 
response to this demand (Sogari et al., 2016), leading to 
a proliferation of voluntary and institutional social and 
environmental certification systems (McEwan and Bek, 
2009). In this sense, we observe the development of mul-
tiple SD labels such as Biodynamic, Fairtrade, Natural, 

1 Water quality and use of chemicals, air pollution, soil erosion, 
waste, and land use, among others (Chris and Burritt, 2013).

and Sustainable (Moscovici and Reed, 2018; Moscovici et 
al., 2020), corresponding to different definitions of what 
a sustainable wine can be. Sustainable wine production 
has also been increasing, not only for marketing purpos-
es, but also because of wine producers’ personal convic-
tions (Alonso Ugaglia et al., 2017). However, producers 
in many countries associate ‘sustainability’ mainly with 
the environmental dimension and sometimes confuse 
the different terms and SD labels (Szolnoki, 2013). They 
complain about the lack of information about SD wine 
labels and the associated potential added value. One 
option for producers to choose the best certification for 
their wines considering the many choices could be to 
know more about consumers’ preferences for SD certi-
fied wines and how these drive preference-based pur-
chasing decisions (Poelmans and Rousseau, 2017; Tozer 
et al., 2015), as consumer perception is indeed an impor-
tant issue to take into consideration when making busi-
ness decisions (Lockshin and Corsi, 2012; Mariani and 
Vastola, 2015).

This paper contributes to the growing literature on 
consumers’ valuation of SD certified wines. In compari-
son with studies that deal with the general interest of 
consumers for SD wines (Casini et al., 2009; Schimmenti 
et al., 2016; Vecchio, 2013), sometimes without defining 
what they call ‘sustainable’ (Lanfranchi et al., 2019), this 
paper analyses whether consumers differ in their prefer-
ences for various SD labels and certifications and why 
and how they value them. 

The paper is organized into six sections: Section 2 
provides a literature review; Section 3 presents the sur-
vey and the data; Section 4 explains the methodology; 
Section 5 includes the descriptive results from the logis-
tic regression and the artificial neural networks model; 
and Section 6 discusses the results and draws conclu-
sions.

2. LITERATURE REVIEW

2.1 SD labels and certifications

Eco-labels signal to the consumer that the wine is 
an eco-friendly product (Delmas and Grant, 2010), with 
organic wines being the most discussed SD wines at 
present. The production and sale of organic wines has 
experienced a boom in recent years due to the pressure 
of consumer demand for environmentally-friendly agri-
cultural products, the expectations of producers (health 
considerations), conversion subsidies, and the attrac-
tiveness of the market (OIV, 2017). Organic viticulture 
represented 12% of French vineyards in 2018, with pros-
pects for further growth in 2019. France is ranked third 
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in worldwide production of organic wines and is set to 
become the world’s leading consumer of organic wine by 
2021, overtaking Germany and having doubled its con-
sumption since 2013 (IWSR, 2019) while conventional 
wine is experiencing a downturn. But there are around 
300 definitions of sustainability (Manderson, 2006) and 
what is considered to be a ‘sustainable’ wine can be 
interpreted in different ways. This paper focuses on five 
main SD wine labels and on the associated certifications 
and specifications (Figure 1). For ‘Natural’ wine, there is 
no official bottle label, but production in France is grow-
ing, despite there being no official rules corresponding 
to this designation.

2.2 Stated preference approach

The literature on consumers’ perceived value of SD 
certified wines mainly addresses the issue through wine 
pricing and willingness to pay (WTP). Wine is an expe-
rience good, meaning that the consumer cannot gain 
any utility from the product until it is consumed (Nel-
son, 1970 in Ashton, 2014). Consumers generally have 
limited knowledge of wine production and it may, there-
fore, be difficult for them to decide upon a sustainable 
wine. Signals can help them to make purchasing deci-
sions based on their preferences, to form quality expec-

tations, and influence whether they will purchase the 
product again (Gabrielyan et al., 2014; Tozer et al., 2015). 
Representative signals are usually available on packag-
ing, hence labels in the case of wine. Consumers inter-
ested in buying certified wine actively seek appropriate 
options and are willing to pay a price premium for such 
preferences (Poelmans and Rousseau, 2017; Sellers-Rubio 
and Nicolau-Gonzalbez, 2016).

From a theoretical standpoint, the estimation of the 
WTP is a stated preference approach, while ‘revealed 
preference’ approaches obtain data from observed 
behavior. Both approaches link the derived utility to the 
observed (revealed) or stated choice (Carson and Lou-
viere, 2011). The choices in stated preference approaches 
are made by choosing between different options offered 
in the context of hypothetical situations, mostly asked 
within the framework of surveys or interviews that also 
facilitates the offering of attributes that are not currently 
on offer or not on offer at a certain (desired) level. The 
stated preference methods are the contingent valuation 
method (CVM), the conjoint analysis method, conjoint 
behavior, and the stated choice method (Freeman et al., 
2014; Louviere, 1988; 2001; Louviere et al., 2000). The 
CVM is the most commonly used method, asking con-
sumers whether or not they are willing to pay a specific 
price premium for certain attributes of a product, which 
enhance the utility of consuming the product (Baker 

Figure 1. SD wine labels (examples and specifications) (Source: authors).
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and Ruting, 2014; Mitchell and Carson, 1989; Mogas et 
al., 2002). The answer to the question is interpreted as 
the expression of each consumer’s value for the respec-
tive attribute (Freeman et al., 2014). This is the chosen 
approach for exploring our research question in line 
with other papers for different products (Amato et al., 
2017; Sellers-Rubio and Nicolau-Gonzalbez, 2016; Skuras 
and Vakrou, 2002; Vecchio, 2013; Vecchio and Annun-
ziata, 2015).

2.3 SD wine consumption

The extant literature focuses mostly on eco-labels 
dealing with environmental specifications (Cholette et 
al., 2005; Loureiro, 2003; Mueller and Remaud, 2013) 
and focuses especially on organic labels (Burgarolas et 
al., 2005; Schmit et al., 2013). Remaud et al. (2008) sug-
gest that there is a tendency to pay a price premium 
for organic wine. Mihailescu (2015) corroborates these 
findings for tourists in South Africa who show a WTP 
a premium for organic wine. Additionally, Corsi et al. 
(2013) mention that the premium alters the impact of 
other variables on the wine price. Bazoche et al. (2008), 
analyzing consumers’ WTP for French wines with envi-
ronmental specifications on the label (including organic 
wine), show that consumers are only willing to pay a 
(quite low) premium for organic wine. Gow et al. (2020) 
show that Australian consumers are willing to pay more 
for biodynamic wines, while in Italy there is a WTP a 
price premium for Natural wine (Galati et al., 2019).

Vecchio (2013) shows that customers are willing to 
pay between 23% and 57% more than the average price 
for the attribute ‘sustainability’. In New Zealand, Forbes 
et al. (2009) find that consumers believe that the quality 
of sustainable wines is superior to that of conventional 
wines and are prepared to pay higher prices for them. 
For South African Fairtrade wine sold in the US, Niklas 
et al. (2017) find that the price premiums are negative. 
Some studies underline that consumers have a higher 
WTP when social attributes are combined with environ-
mental ones (Mueller Loose and Remaud, 2013). Some 
studies find no premiums for SD wines (Barber et al., 
2009; Gabzdylova et al., 2009; Vecchio, 2013) or even 
decreasing demand when SD wines are associated with 
lower quality (Sogari et al., 2006).

Some studies also provide insights into characteris-
tics of wine consumers who are willing to buy or even 
to pay more for SD labels. Results are controversial and 
it is difficult to identify global trends. The main consen-
sus is that women and younger consumers in general are 
willing to pay more for sustainable wines (Gow et al., 
2020; Lanfranchi et al., 2019; Moscovici et al., 2020; Vec-

chio, 2013). McDonal et al. (2013) and Tach and Olsen 
(2006) underline that young consumers are interested in 
both environmental and social concerns related to wine. 
Having knowledge and information about SD labeling 
is also of importance to determine the WTP (Barber et 
al., 2009; Bazoche et al., 2008; Galati et al., 2019; Vec-
chio, 2013). Some other determinants are marital status, 
with unmarried people willing to pay more, education 
level, income level, the likelihood of buying eco-certified 
goods, the price consumers usually pay for wine, the 
occasion related to the purchase, lifestyle, and the link to 
wine tourism (Barber et al., 2009; Bazoche et al., 2008; 
Burgarolas et al., 2005; Gow et al., 2020; Lanfranchi et 
al., 2019; Moscovici et al., 2020; Vecchio, 2013).

Yet, the numerous SD wine labels have led to confu-
sion for consumers and exacerbate the imperfect percep-
tion of products (OIV, 2017). Marette (2004) shows that 
this is particularly true for eco-labels that complement 
brands in signaling green, lead-free, fair-trade, organic, 
no child labour, and/or low-cholesterol attributes. There 
are few articles that compare SD labels with convention-
al wines. Moscovici et al. (2020) compare five SD cer-
tifications for the North eastern United States and find 
no specific differences between them. It remains unclear 
how consumers respond to the different eco-labels and 
how they value different SD certifications and labels. It 
is this gap in the literature that the current study aims 
to close.

3. DATA: WINE CONSUMER SURVEY

This research project gathered data through sur-
veys established on the Qualtrics survey platform, which 
has been used to access wine consumers in the United 
States, Australia, Chile, France, Italy, the Netherlands, 
and South Africa (Moscovici and Reed, 2018; Valenzuela 
et al., 2019). The research sample was obtained through 
convenience sampling. Eligibility criteria for the selec-
tion of respondents were that they were adults (18 years 
of age or older) who were habitual consumers of wine. 
Exclusion criteria included those who worked in the 
wine or hospitality industries. Within these interna-
tional data, this paper analyzes the French data sample 
based on 239 completed questionnaires.

The survey was divided into four sections. In the 
first section, we asked consumers about their back-
grounds and habits with respect to wine knowledge 
and consumption. Questions included motivations for 
drinking, favorite varieties, purchasing behaviors, and 
self-evaluated wine knowledge. The second set of ques-
tions collected perspectives and opinions on the various 



79Consumer preferences for certified wines in France: A comparison of sustainable labels

environmental wine certifications. Questions included 
which certifications they have heard of, whether they 
had purchased any type of certified wine, future willing-
ness to purchase certified wine, ranking of certifications, 
interest in further information about certifications, 
and labelling. In the third section, we asked consumers 
whether they would be willing to buy a certified wine. 
If the answer was ‘yes’, we asked the (maximum) price 
they would be willing to pay by offering a large number 
of predetermined price brackets from which to choose 
(‘take it or leave it’ approach) which finally results in the 
estimation of the value consumers connect to attributes 
of a product (in our case the respective wine certifica-
tions) (Kealy and Turner, 1993; Mihailescu and Hecht, 
2015; Sellers-Rubio and Nicolau-Gonzalbez, 2016). Final-
ly, the fourth set of questions collected demographic 
information such as country of residence, gender, age, 
income, education, and marital status. The surveys were 
disseminated in each country through wine newsletters 
and social networks, especially LinkedIn and WhatsApp.

4. METHODOLOGY: LOGIT MODELS & MACHINE 
LEARNING

First, we provide a generic description of the sample 
and then analyze the data. We explain our dependent 
variable, ‘Willingness to buy a certified wine’ (WTB), for 
different types of labels (Organic, Biodynamic, Nature, 
Sustainable, Fairtrade) from a set of quantitative and 
qualitative explanatory variables, and the probabili-
ties for the two alternatives of the WTB question (yes, 
no – coded as 1/0) are estimated applying a binary logit 
model as suggested in the literature (Hanemann, 1984; 
Mogas et al., 2002).

Second, we explain the variable ‘Willingness to 
Pay’ (WTP). For the WTP question, there are no bina-
ry responses, but respondents could decide between six 
WTP categories. Models with categorical dependent var-
iables in the economic literature are predominantly esti-
mated by applying multinominal logit models (Mogas et 
al., 2002), which belong to the parametric models. Dis-
ciplines such as engineering or stock exchange trading 
have been applying machine learning, especially artifi-
cial neural networks (ANN), as the core technology for 
these kind of models over the past two decades (Shav-
lik and Diettrich, 1990; Stone et al., 2016). ANN belong 
to the group of non-parametric models and are able to 
also capture non-linear relationships between independ-
ent variables and dependent variables. Studies applying 
this approach suggest that ANN outperform multinomi-
nal logit models in their predictive potential (Hensher 

et al., 2000; Lee et al., 2018; Mohammadian and Miller, 
2002; Tran et al., 2019) and possess higher capabilities to 
identify the (non-linear) relationships between depend-
ent and independent variables. To explain WTP we are 
interested to find the dominating variables for each type 
of label and their average semi-elasticities2 related to 
WTP. Farsi (2007) shows that a non-linear WTP esti-
mation has a higher accuracy (higher R square) than a 
linear estimation model. Therefore, we decided to apply 
a non-linear modelling technique for our WTP analy-
sis and chose a machine learning model based on ANN, 
which allows to make use of the above-mentioned non-
linear estimation advantages (Rinke, 2015)3.

For each sustainable wine label, we use a separate 
fully interconnected feed forward ANN model, which 
consists of 18 nodes for the input layer representing all 
selected independent variables, five nodes for the hidden 
layer, and one node for the output layer which represents 
the dependent variable WTP. These ANN models are 
used to calculate the dependency factors (Rinke, 2015) 
and the average semi-elasticities for each label4. Depend-
ency factors are sometimes called ‘average linear impor-
tance factors’ and can be compared to significance lev-
els of a normal OLS regression (Yeh and Cheng, 2010). 
The average semi-elasticities show the percentage change 
of the dependent variable (WTP in this case) according 
to a unit change in the respective independent variable 
(Owen, 2012).

5. RESULTS 

5.1 Descriptive results

Table 1 shows the descriptive statistics of the vari-
ables which are used in the models below. The survey 
was answered by 54% women (128) and 46% men (111) 
and the age of the respondents was grouped into 7 cat-
egories with an average age of 37.7 years for women and 
43.2 years for men. The annual household income was 
grouped into 11 categories with the majority of respond-
ents being in the income group 35,000 to <50,000  € 
annually and an average annual income of 44,906  €. 
The majority of respondents (42.26%) had a Master’s or 
equivalent degree, followed by those with a Bachelor’s 

2 Average semi-elasticities are derived from the sensitivity analysis 
of the ANN model according to Hashem (1992), Yeh and Cheng 
(2010) and Owen (2012).
3 For a more detailed explanation of the approach, please refer to 
Hornik (1990), Rumelhart (1986) or Witten (2017).
4 For a more detailed description of the approach, please see 
Niklas and Rinke (2020).
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degree (16.32%) and those with a High school certificate 
(13.81%). On average, the respondents usually pay 8.99 € 
per bottle of wine, spend about 724 € per year on wine, 
and visit a winery 3.64 times per year. With regard to 
preferences, respondents articulate a high importance of 
the Place of Origin (5.78 on a 1-7 scale), an above aver-
age importance of SD certifications in general (3.99) 
and, interestingly, lower importance of expert ratings 
(2.87). 94% of the respondents had heard of and 82% had 
bought Organic wine previously, while the numbers are 
lower for all other certifications: Biodynamic (67%/49%), 

Fairtrade (55%/12%), Natural (58%/33%) and Sustainable 
(34%/15%). The importance of the certification rang-
es from 3.27 for Organic, 3.09 for Sustainable, 2.99 for 
Fairtrade, 2.95 for Biodynamic, to 2.84 for Natural. 78% 
of the respondents say that they are willing to buy an 
Organic wine, 70% a Fairtrade wine, 65% a Biodynamic 
wine, and 63% a Natural or Sustainable wine.

The WTP categories are quite similar for all certifi-
cations, representing an average WTP of 2.56 € for Sus-
tainable, 2.71 € for Natural, 2.92 € for Fairtrade, 3.03 € 
for Organic and 3.07 € for Biodynamic wine (see fig-

Table 1. Descriptive statistics for important model variables (Source: authors).

Variable name Mean SD Variable coding

Age group 3.04 1.70 Age ranging from 18-24 years =1 to >75 years = 7
Gender 0.54 0.50 0 = male, female = 1
Education Group 4.65 1.89 Education ranging from High School = 1 to Doctorate = 7
Yearly income group 3.24 2.00 Yearly income ranging from <20,000 = 1 to  >165,000 = 11
Average price paid per bottle 8.99 4.96 Average price in €
Annual expenditure on wine in € 725 2,060 Annual expenditure in €
How often do you buy certified food 3.84 1.13 1-6 (1 = never, 6 = always)
Knowledge of Wine 2.85 1.57 1-6 (1 = very little knowledge, 6 = wine expert)
Days of Winery visits per year 3.64 8.79 Visits in days
Importance of Eco-Certification 3.99 1.60 1-7 (1 = no importance, 7 = very high importance)
Importance of Expert Rating 2.87 1.32 1-7 (1 = no importance, 7 = very high importance)
Importance of Place of Origin 5.78 1.28 1-7 (1 = no importance, 7 = very high importance)
Heard of Biodynamic before 0.67 0.47 0 = No, 1 = Yes
Heard of Fairtrade before 0.55 0.50 0 = No, 1 = Yes
Heard of Natural before 0.58 0.50 0 = No, 1 = Yes
Heard of Organic before 0.94 0.24 0 = No, 1 = Yes
Heard of Sustainable before 0.34 0.47 0 = No, 1 = Yes
Bought Biodynamic before 0.49 0.50 0 = No, 1 = Yes
Bought Fairtrade before 0.12 0.33 0 = No, 1 = Yes
Bought Natural before 0.33 0.47 0 = No, 1 = Yes
Bought Organic before 0.82 0.39 0 = No, 1 = Yes
Bought Sustainable before 0.15 0.35 0 = No, 1 = Yes
Importance of certification Biodynamic 2.95 1.26 1-5 (1 = not at all important, 5 = extremely important)
Importance of certification Fairtrade 2.99 1.12 1-5 (1 = not at all important, 5 = extremely important)
Importance of certification Natural 2.84 1.24 1-5 (1 = not at all important, 5 = extremely important)
Importance of certification Organic 3.27 1.24 1-5 (1 = not at all important, 5 = extremely important)
Importance of certification Sustainable 3.09 1.17 1-5 (1 = not at all important, 5 = extremely important)
WTB Biodynamic 0.65 0.48 0 = No, 1 = Yes
WTB Fairtrade 0.70 0.46 0 = No, 1 = Yes
WTB Natural 0.63 0.48 0 = No, 1 = Yes
WTB Organic 0.78 0.41 0 = No, 1 = Yes
WTB Sustainable 0.63 0.48 0 = No, 1 = Yes
WTP Biodynamic 2.80 0.97 Categories ranging from no price premium = 1 to > 13 € = 6
WTP Fairtrade 2.77 0.94 Categories ranging from no price premium = 1 to > 13 € = 6
WTP Natural 2.64 1.03 Categories ranging from no price premium = 1 to > 13 € = 6
WTP Organic 2.82 0.92 Categories ranging from no price premium = 1 to > 13 € = 6
WTP Sustainable 2.61 0.99 Categories ranging from no price premium = 1 to > 13 € = 6
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ure 2), but the differences in means are still significant 
according to the Kruskall Wallis H-test5, so that it is 
interesting to analyze the determinants of the WTB and 
WTP for the respective certifications.

5.2 Logistic regression

First, the correlation matrix of the most important 
independent variables was checked and with only two 
values being higher than 0.3 but still below 0.5, corre-
lations and multicollinearity were not considered to be 
a problem. With the dependent variable being a binary 

5 A Kruskal-Wallis H test was conducted to determine if the average 
price premium was different for the five certificates: Biodynamic (n = 
205), Fairtrade (n = 211), Organic (n = 229), Natural (n=221) and Sus-
tainable (n=204). The Kruskal-Wallis H test showed that there was a 
statistically significant difference in the average price respondents are 
willing to pay, χ2(2) = 10.850, p = 0.0283.

response variable, both probit and logistic models are 
optional approaches to analyze the impact of various 
independent variables on the WTB a certified wine6. To 
evaluate the goodness of fit of both probit and logistic 
models, the pseudo Mc Fadden’s R2 revealed that they 
have very similar degrees of efficiency in explaining the 
WTB, but we favor the logistic approach as it can be 
readily transformed to the odds ratio. The general model 
can be described as follows:

WTBij = f (socio economic characteristics of consumers, 
wine knowledge, wine purchasing and consumption pat-
terns, knowledge and importance of certifications, purchas-
ing behavior with regard to certified wine and food)7

For each label j=1,…,5 and i respondents

The answer to the WTB question is coded as 1 if the 
response indicates a ‘yes’ and 0 if it indicates a ‘no’. Table 
2 only shows significant variables of the logistic regression 
for WTB. These results suggest that the probability to buy 
a certified wine is significantly enhanced by the ‘impor-
tance’ the consumer attaches to a label and ranges from a 
higher probability of 2.31 for Organic up to 3.24 times for 
Sustainable wines which is in line with general household 
theory, as wine consumers seem to buy wine according to 
their respective preferences (Varian, 2010).

The variable ‘Heard of certification’ is also signifi-
cant for Biodynamic and Sustainable labels. The prob-
ability to buy Organic, Natural, and Fairtrade wines is 
higher for consumers who often buy certified food in 
general. This result supports suggestions that households 
have a similar behavior with regard especially to organi-
cally certified food and wine (Di Vita et al., 2019). For 
Fairtrade, the variable ‘Bought this certification before’ 
changes the probability significantly. Here, being an 
experience good is important for wine, because those 
who have experienced a Fairtrade wine before seem to 
like it and purchase it again. 

5.3 ANN model

The ‘WTP’ answers in the survey are coded from 1 
to 6 into categories, from ‘no WTP’ to a very high WTP. 
For each label, dependency factors and semi-elasticities 
are calculated as described in the methodology section 
and, in Table 3, those results with a high importance for 

6 The approaches differ only with regard to the distribution of the errors. 
While the logistic model assumes a cumulative logistic distribution 
function, the probit model assumes a cumulative normal distribution 
function. Both are estimated by maximum likelihood, the results hardly 
differ (Horowitz and Savin, 2001).
7 For a more detailed overview of the variables, please see table 1.

Attribute Distribution Mean Std.
Dev. Min. Max.

Average Price 
Premium 
Biodynamic

3.07 0.87 0 13.5

Average Price 
Premium
Organic

3.03 0.87 0 13.5

Average Price 
Premium
Fairtrade

2.92 0.91 0 13.5

Average Price 
Premium 
Natural

2.71 1.00 0 13.5

Average Price 
Premium
Sustainable

2.56 1.04 0 13.5

Figure 2. Mean, standard deviation, minimum and maximum of 
bids per wine certification (Source: authors).
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the WTP and the respective semi-elasticities are high-
lighted in bold numbers.

For Biodynamic wine, the average expenditure per 
year on wine in general is the most important variable for 
the WTP, showing the more they spend on wine, the high-
er the WTP for Biodynamic wine, and those who judge 
the certification as being important as well have a posi-
tive WTP. Knowledge about the certification and the vari-
able ‘Bought certification before’ perform a negative influ-
ence which suggests some bad experiences and that the 
Biodynamic wines did not meet consumer expectations. 
Biodynamic is the only certification where the results do 
not show an important difference for age groups, none-
theless, the younger the respondents the higher the WTP. 

The WTP is hardly influenced by the average price that 
respondents usually pay for a wine bottle.

For Organic wine, again the average expenditure per 
year on wine in general and the importance of the certi-
fication (and additionally of eco-certifications in general) 
are important variables for the WTP. This is in line with 
the literature which shows that Organic is the strongest 
label and the most visible one for consumers. Another 
important variable with a positive impact on the WTP 
is the average price that the respondents usually pay for 
a wine bottle and, to a lesser degree, the ‘Place of ori-
gin’. As for all other wines (except for Biodynamic), the 
younger the respondents the higher the WTP. The only 
variable that has a negative influence is ‘Days of winery 

Table 2. Results of the Logistic Regression (Source: authors).

WTB Biodynamic WTB Organic WTB Fairtrade WTB Sustainable WTB Natural

Bought certification before 1.951981
0.98

1.142199
0.16

4.828255*
2.12

1.195554
0.23

2.139022
1.18

How often do you buy certified food 1.540636
1.5

2.115084**
2.88

1.754584**
2.61

1.306585
1.33

1.664622*
2.4

Expenditure/Year in € 0.999916
-0.44

0.9998272
-0.95

1.00008
0.43

0.9996783
-1

1.000337*
2.02

Heard of certification before 7.778052**
3.24

1.607506
0.49

1.621343
1.23

2.379079*
2.06

2.154973
1.73

Importance certification 2.854495***
3.84

2.305237***
4.67

2.359608
4.97

3.235772***
7.01

2.940351***
6.32

N 225 225 225 225 225
pR2 51.6 38.11 28.39 35.21 37.93

Table 3. Results of the ANN (Source: authors).

WTP Biodynamic WTP
Organic WTP Fairtrade WTP Sustainable WTP

Natural

dependency avg. 
dy/dx dependency avg. 

dy/dx dependency avg. 
dy/dx dependency avg. 

dy/dx dependency avg. 
dy/dx

Average price per bottle in € 0,281 0,172 0,889 0,366 0,709 0,554 0,801 0,113 0,752 0,124
Bought certification before 0,720 -0,127 0,410 -0,160 0,385 0,112 0,963 -0,469 0,554 -0,030
Customer education 0,410 0,080 0,361 0,068 0,724 -0,211 0,510 -0,352 0,321 -0,225
Customer age group 0,604 -0,179 0,805 -0,170 0,706 -0,325 0,831 -0,285 0,718 -0,198
Days of winery visits 0,367 -0,013 0,841 -0,579 0,513 0,161 0,889 0,321 0,921 -0,043
Expenditure/year in € 1,000 0,840 0,889 0,466 0,295 0,129 0,595 -0,065 1,000 -0,165
Importance certification 0,799 0,316 1,000 0,253 1,000 0,637 1,000 0,674 0,843 0,405
Importance eco-certification in general 0,636 0,187 0,771 0,059 0,404 0,090 0,511 0,382 0,655 0,223
Importance expert opinion 0,245 0,049 0,696 0,029 0,736 0,151 0,688 0,319 0,596 0,000
Importance PoO 0,687 0,095 0,740 0,033 0,431 -0,121 0,732 0,467 0,384 0,108
Knowledge about certification 0,772 -0,018 0,236 0,097 0,244 -0,105 0,472 -0,124 0,471 0,165

N 149 179 154 140 140
R2 0,894 0,920 0,922 0,956 0,865
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visits’, which is a little surprising but is supported by the 
results for Natural wine and, with lesser importance, 
Biodynamic wine. If we assume that visiting wineries 
means to learn more (Bazoche et al., 2008), this might 
be due to some negative experiences during the visit or 
– that by accident as we do not have a random sample 
– respondents visited more wineries offering ‘non-certi-
fied’ or Sustainable or Fairtrade wines.

For Fairtrade wine, the importance of the certifica-
tion is again the most important variable for the WTP. 
As in the case of Organic, there is a positive impact of 
the average price that the respondents usually pay for 
a bottle of wine on the WTP. Fairtrade is the only cer-
tification where expert opinion is important for the 
WTP. As wine is an experience good, consumers tend 
to obtain information on quality and study expert opin-
ions. Again, the younger the respondents, the higher the 
WTP. This impact is stronger for Fairtrade wines com-
pared to all other labels. Fairtrade is also the only label 
for which education performs an important and nega-
tive impact on the WTP. One explanation might be that 
those being higher educated know more about fair trade 
and are aware of the fact that it focuses more on social 
than environmental aspects, with the latter being more 
favored by this consumer group.

For Sustainable wine, the importance of the certifi-
cation is again the most important variable for the WTP. 
As in the case of Organic and Fairtrade, there is a posi-
tive impact of the average price that the respondents usu-
ally pay for a bottle of wine on the WTP. This holds also 
for the variables ‘Place of Origin’ and ‘Days of winery 
visits’. This means that they had good experiences when 
visiting and they link ‘sustainable’ to this experience. 
When consumers only ‘Bought the certification before’, 
the WTP is lower, which means that if they just buy a 
bottle their WTP is lower and are disappointed when not 
linking the label with the experience of the winery visit. 
The younger the respondents the higher the WTP.

For Natural wine, the importance of the certifica-
tion and the average price that the respondents usually 
pay for a bottle of wine have a positive impact on the 
WTP and the younger the respondents, the higher the 
WTP. Those respondents with high annual expenditures 
on wine – even if they have a WTB – don’t want to pay 
higher premiums for Natural wine. The same holds for 
those who have many annual winery visits.

6. DISCUSSION AND CONCLUSIONS

The wine industry is facing major environmen-
tal challenges and a growing concern among consum-

ers about environmental and SD issues can be observed 
(Casini et al., 2009; Schimmenti et al., 2016; Vecchio, 
2013). On the other hand, we know little about consum-
ers’ preferences relating to a growing number of differ-
ent sustainable certifications that serve as producers’ sig-
nals of sustainable attributes. Extant studies focus either 
on Organic wine, show contradictory results, or fail to 
compare different sustainable labels. Our paper seeks 
to fill this gap by comparing five different labels and to 
show commonalities and differences between labels with 
regard to determinants for WTB and WTP.

The WTB analysis shows that the respondents who 
judge the certification important have a higher prob-
ability of buying a wine possessing this certification, 
irrespective of the certification. Further, this holds true 
for those who regularly buy certified food (for Organic, 
Fairtrade and Natural wines) and have heard of the cer-
tification before (for Biodynamic and Sustainable wines). 
Those who have bought Fairtrade wine before will tend 
to buy it again. 

Additionally, our WTP analysis shows which deter-
minants impact respondents’ WTP for a certified wine. 
The results of the ANN model suggest that the impor-
tance consumers attach to a label positively influences 
their WTP. The higher the importance they give to a 
label, the higher the WTP, irrespective of which label 
it is. The average price usually paid for a bottle of wine 
also positively influencing WTP (expect for Biodynam-
ic wine). In general, the younger the customers are, the 
higher their WTP. In addition, those with higher expen-
ditures per year on wine have a higher WTP, but only 
for Biodynamic and Organic certified wines.

These findings highlight two main and robust 
results. First, the importance that consumers give to 
the certifications influences their WTB and WTP, irre-
spective of the SD label, showing the importance of 
their personal values and knowledge about the certi-
fications. Second, the drivers differ for each SD label, 
meaning that consumers behave differently with regard 
to their purchasing decisions for each label. This con-
firms the interest in having different SD labels or cer-
tifications representing different kinds of social and 
environmental practices, giving producers a reason to 
engage in sustainable practices and the need to signal 
these on the label. Thus, we open a new direction for 
further investigations with regard to marketing and 
policy implications to better promote SD wines as, 
with more information, producers will be able to bet-
ter choose an appropriate strategy (Mariani and Vas-
tola, 2015). These results could also have further impli-
cations with the development of online purchasing 
(and online communication from the supply side) and 
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crowdfunding campaigns as a new form of early pur-
chase (Bargain et al., 2018).

There are some methodological limitations to our 
study. There is still a chance that people taking part in 
such surveys seek to satisfy social norms more than their 
true preferences (Fischer and Katz, 2000). The method 
directly eliciting WTP for attributes without forcing 
respondents to make trade-offs between product attrib-
utes (e.g., product price vs. organic) can result in invalid 
and unrealistically high attribute importance (Louviere 
and Islam, 2007). Further, we cannot prove to which ref-
erence price respondents relate their price mark-ups; it is 
possible that respondents refer their respective answers to 
other prices than those given in response to the question 
on their average wine purchase price (Islam et al., 2007). 
Additionally, as this was a convenience rather than a ran-
dom sample, the results cannot be assumed to be repre-
sentative of French wine consumers in general. We did 
not have the chance to develop experimental economics 
(no tasting) or a real market in our survey. However, this 
remains an interesting approach that could confirm the 
precision of our results under experimental conditions. 
In this case, it would be interesting to control for conven-
tional (i.e. non-certified) wines.
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Abstract. Advertising is one of the most widely used marketing resources in the bever-
age industry, yet the wine industry has not made an intense use of this resource over 
time. The small average size of wineries together with rising concerns about the effec-
tiveness of advertising has led many wineries to use alternative strategies to market 
their products: collective brands, the display of prizes and medals on their labels, or 
positive ratings in expert guides. In this sense, the objective of the present study was 
to analyse the behaviour of wineries regarding their use of advertising as a marketing 
resource. Specifically, we analysed the advertising strategy of wineries with respect to 
the existence of publicly available wine ratings. The method was based on the estima-
tion of a Heckit model that simultaneously identifies the variables underlying the deci-
sion to invest in advertising and the determinants of the amount of money invested. 
The results revealed a nonlinear relationship between wine ratings and advertising 
investment. 

Keywords:	 advertising, Heckit model, wine ratings, winery.

1. INTRODUCTION 

Food and beverage companies resort to different strategies to promote 
their products. Among them, advertising is often used to convince consum-
ers to select a specific product over that of competitors, communicating posi-
tive and persuasive information about the company and its products to the 
target market. In fact, advertising can enhance brand awareness [1], brand 
equity [2] and create a reputation premium, enabling the price of an adver-
tised brand to be higher than that of competing products with the same 
characteristics [3]. Furthermore, advertising can discourage potential com-
petitors to enter the market [4]. When a firm has a strong market position, 
an effective use of advertising can be helpful to charge higher prices and 
increase profits [5]. 

Despite its potential benefits, there is some uncertainty in the academic 
literature as to the effectiveness of advertising [6–8]. Some researchers have 
raised doubts about the relationship between advertising investment and per-
formance [3,9–11]. Several researchers have even found an absence of a link 
between advertising investment and sales performance [11–16]. Consequently, 
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advertising effectiveness is under continuous scrutiny by 
researchers and practitioners.

In the wine industry, the link between advertis-
ing investment and performance is under- researched, 
and the scarce number of studies that do exist on this 
topic do not offer conclusive results. On the one hand, 
[17] provide evidence that advertising might positively 
impact sales. Their results for the US market show that 
the advertising of imported wines significantly increas-
es imports for most countries. On the other hand, [18] 
show that advertising investments are not significantly 
related to wine sales in the US market at an aggregate 
level. However, they suggest that in mature markets 
competition is intense, and firms attempt to increase 
their revenue and market share through their market-
ing efforts. The authors can hardly conclude, however, 
that advertising is the only driver of sales. Indeed, other 
factors such as brand appeal or discounts may have an 
impact on sales and revenues. 

In Spain, wineries have introduced several market-
ing and advertising campaigns in the media since the 
1980s in order to overcome decreasing domestic demand 
and growing international competition [19]. The absence 
of a clear effect, however, of advertising investments 
on firm performance has led many small wineries to 
employ alternative marketing strategies, including some 
which are specific to the wine industry (e.g. fostering 
high ratings in wine guides). This situation has led to 
the existence of two different groups of wineries: a first 
group of wineries that relies on advertising as a power-
ful marketing strategy (with varying degrees of adver-
tising intensity), and a second group of wineries that do 
not make these types of investments and rely on alter-
native strategies. In this paper, we seek to contribute to 
the literature by exploring the reasons underlying winer-
ies’ behaviours. We focus in particular on the effect that 
wine ratings have on the advertising strategy of Spanish 
wineries. Wine ratings are frequently used in the wine 
industry to signal product quality because they represent 
a useful tool to compensate for information asymmetries 
between consumers and wineries. Although some 
authors (e.g. [20–22]) have raised concerns about qual-
ity assessment inconsistencies between judges or inco-
herence by a same judge over time, they still constitute 
important informative clues for consumers. Indeed, [23] 
provide evidence that consumers attribute a high cred-
ibility to independent expert recommendations. These 
ratings may, to some extent, affect wineries’ advertising 
strategies.

In this sense, the objective of the present study 
was twofold. First, we sought to find out the variables 
that might explain the decision to invest in advertis-

ing or not. We propose a model to explain the differ-
ences between wineries that do invest in advertising and 
firms that do not. Furthermore, we tried to explain the 
amount of money invested in advertising. We focused 
on the effect that publicly available ratings may have 
on these strategic advertising decisions. Second, we 
compared several performance and profitability ratios 
among these two groups of wineries to assess the effec-
tiveness of advertising investments in the Spanish wine 
industry.

2. LITERATURE REVIEW

2.1 Advertising effectiveness and the wine industry

In a mature competitive market, firms have differ-
ent strategies at their disposal to promote their prod-
ucts [24], such as price discounts, vouchers, increasing 
the amount of sales staff and points of sale, or advertis-
ing, which is a major means of appealing to consumers 
[25]. Through advertising, firms send a message that 
allows consumers to obtain information about the firm/
brand and compare it with that of various competitors 
to make their purchase decisions. In this sense, firms 
advertise across several media vehicles, striving to build 
a cohesive message to increase the individual and joint 
effect of their investment [26]. Advertising can be used 
to convince consumers to buy a certain brand instead of 
that of competitors, to increase consumers’ loyalty, and 
to reduce their sensitivity to price which can ultimately 
raise a firm’s market share [27, 28]. 

Given their potential benefits, some scholars have 
focused on estimating the positive effects expected of 
advertising investments on different performance and 
profitability ratios. Most of these studies find a positive 
effect of advertising investments on performance [27, 
29–33]. For example, [30] provide evidence of a long-
term relationship between advertising spending and 
market capitalisation. Their results show that advertis-
ing has an effect on firms’ market capitalisation through 
its effect on sales and profits. In the same line, [29] state 
that a productive firm should be able to expand its mar-
ket share through advertising. However, some studies 
have failed to find a clear relationship between advertis-
ing and performance [3, 10, 30] or have even found no 
link at all between these variables [12, 14–16, 34].

Several explanations have been given to these contra-
dictory results. For example, [34] suggest that advertis-
ing effectiveness may differ between expansion and con-
traction economic periods. They show that advertising 
investment during recessions may lead to more financial 
outcomes (e.g. sales) than advertising investment dur-
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ing periods of growth. According to other authors, it is 
reasonable to expect that not all companies will reap the 
same benefits from advertising. Thus, [35] claim that the 
relationship between advertising and performance is not 
straightforward and other factors, such as advertising 
intensity or firm size might moderate this relationship. 
Indeed, certain authors [35–38] have found that bigger 
firms make a more intense use of advertising and obtain 
higher returns than smaller firms. In the same line, [33] 
point out that advertising has a moderate influence on 
sales in the short and long term. Advertising should thus 
be considered an adaptive learning process that may take 
some time to be noticed. [39] provide evidence of robust 
positive effects of advertising but stress the need to con-
sider the originality and creativity of advertising, as the 
effects are stronger for high-involvement products com-
pared to low-involvement products. 

In the beverage industry, most of the previous liter-
ature has focused on analysing the effect of advertising 
on alcohol consumption at an aggregate level. Contrary 
to what could be expected a priori, most of the studies 
found no effect of advertising on total alcohol consump-
tion [40]. However, a recent study [41] suggests a tiny yet 
consistent positive correlation between alcohol adver-
tising exposure (wine, beer and spirits) and drinking 
behaviour. 

In the specific case of the wine industry, few stud-
ies have estimated the effect of advertising on wine con-
sumption, and the scarce number of studies in this area 
that do exist do not offer conclusive results. On the one 
hand, [17] illustrate how advertising might have a posi-
tive effect on sales in the US market. They show that 
advertising of imported wines significantly increases 
the quantity of imports for most countries. On the oth-
er hand, [18] show that advertising investments are not 
significantly related to wine sales in the US market at an 
aggregate level. However, they do suggest that in mature 
markets competition among firms is intense. Although 
firms strive to increase their revenue and market share 
through marketing efforts, it would be highly unreal-
istic to suggest that advertising is the only sales driver. 
Indeed, other promotional activities (e.g. price dis-
counts) may also have an impact on sales, so it would be 
difficult to precisely determine the effect of advertising 
on sales without considering these issues. [42] examine 
advertising effectiveness from the perspective of adver-
tising productivity, showing that it is greater in the case 
of wineries associated with a collective brand than for 
non-associated wineries. Their results also indicate that 
advertising productivity is higher in the case of brands 
with a better firm reputation, and this result is moder-
ated by the degree of competition.

In the Greek market, [43] show that firms’ promo-
tions offering information about the origin and other 
specific wine attributes, free samples, leaflets or new 
market channels through “wine routes” are more effec-
tive than advertising. Furthermore, according to their 
results, promotional expenses along with market share 
affect profitability.

Based on a different perspective, [44] focused on 
advertising creativity and examined the potential effec-
tiveness of advertising targeted towards Millenni-
als. They showed that current wine advertising is not 
appealing to this market segment, who would prefer 
wine advertisements based on fun, social, and relaxed 
settings. Similarly, [45] found that wine brands should 
focus their advertising on the social aspects of wine 
when trying to reach Millennials. In the same line, [46] 
examine the contents of wine advertising (types of pho-
tographs) and their effect on the adoption of technologi-
cal solutions in this field.

Eventually, [47] have estimated the relationship 
between advertising investment and reputation in the 
framework of companies that belong to a collective 
brand in the Spanish wine industry and invest in adver-
tising. Their results evidence a curvilinear relationship 
between advertising investment and reputation. Besides, 
results also show that the market share of the winery 
negatively moderates this relationship. To some extent, 
our paper expands this previous article as our sample 
includes wineries that invest in advertising but also win-
eries that do not invest in advertising. 

2.2 Wine quality and advertising investment: the role of 
wine ratings

The link between quality and advertising investment 
is a major marketing issue [48] as advertising investment 
can be informative about product quality. But the com-
plexity of this theoretical relation shows that a clear rela-
tionship between quality and advertising investment has 
in fact not been demonstrated in past research [49].

On the one hand, the signalling theory [50] indi-
cates a positive relationship between quality and adver-
tising investment in the case of experience goods [48] 
because firms that produce high-quality products might 
use advertising to signal to consumers their commit-
ment to quality [51, 52]. For example, [53] found that 
advertising can be a useful signal to improve consumers’ 
evaluations of advertised products. On the other hand, 
firms with low-quality products may also use advertis-
ing to compensate for the loss of quality as advertising 
differentiates products and reduces demand cross-elas-
ticities. Following this reasoning, product quality and 
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advertising investment would present a negative associa-
tion [27, 54]. Indeed, the seminal study by [55] suggests a 
negative relationship, since a high degree of advertising 
intensity may be used to increase consumer preferences 
for low quality products [27]. [56] provides a review that 
shows how different studies offer conflicting evidence in 
support of these contradictory viewpoints.

In the case of experience products, quality is very 
difficult to assess before consumption and alternative 
theoretical approaches consider the link between qual-
ity and advertising investment, focusing on reputation. 
When consumers are not able to assess quality before 
their purchase, some extrinsic cues may in fact act as a 
proxy of quality [57, 58]. For example, in the wine indus-
try, price has played a traditional role as a proxy of wine 
quality [59]. At the same time, the brand (commercial 
brand and collective brand like a denomination of ori-
gin [60]) may have a role in this sense. In this paper we 
focus on the potential effect of firm and product reputa-
tions. However, prior evidence has also revealed conflict-
ing results. Some studies find a positive association when 
quality ratings are published and widely disseminated 
(e.g., [51]). In the same line, [53] illustrate how more 
highly rated experience products are found to be adver-
tised more. This evidence is consistent with the company 
reputation model of [52] that assumes that reputation 
has a positive effect on advertising because firms with 
high quality products use advertising to inform consum-
ers of their commitment to quality [51]. Conversely, [49] 
show that available online ratings have a negative effect 
on advertising investment as firms with higher ratings 
invest less in advertising, suggesting that reputation 
through ratings might act as a substitute for advertising 
investment. 

Based on the reasoning above, we adopted in this 
study the integrated view of [48] according to which 
a non-linear link exists between quality and advertis-
ing investment. In this sense, we propose the following 
hypothesis:

H1a. Publicly available wine ratings affect the likelihood 
of investing in advertising.
H1b. Wine ratings have a nonlinear effect on the amount 
of money invested in advertising.

3. METHOD AND DATA

3.1 Method

A Heckit model estimation was conducted to 
explain the advertising strategy of wineries. This model 
was originally developed by [61, 62], and its main advan-

tage is to avoid sample selection bias, which involves the 
incidental truncation that arises when the dependent 
variable is observed only if other variables take on par-
ticular values [63]. Under the Heckit model the depend-
ent variable is only observable for a portion of the data, 
and this model permits the error terms to co-vary. Thus, 
in our context, the model decomposes a winery’s adver-
tising strategy into two stages: the decision to invest in 
advertising (or not) and the amount of money invested. 
The model has been previously used in the wine indus-
try to test the willingness to pay for sustainable wines 
[64]. The resulting two-equation model was as follows:

di* = ∑R
r=1 γr W1ir+ ui� (1)

Invi = ∑S
s=1 βs W2is+ εi observed only if di* > 0� (2)

where W1ir is a vector of r variables related to winery i 
that determine the decision to invest in advertising di, 
and gr are the associated parameters. The di variable is 
binary, with a unitary value when the latent variable is 
above zero (di*>0), and zero otherwise. W2is is a vector of 
s variables related to winery i associated with the deci-
sion regarding the amount of money invested (Invi), and 
bs reflects the effect of these variables on this decision. 
It is worth noting that the log-transformation is applied 
to the dependent variable Invi, thus semi-elasticities are 
obtained directly from the parameters. The error terms 
ui and ei follow a bivariate standard normal distribution, 
and standard deviations su and se, and covariance seu. 
Full information maximum likelihood is used to obtain 
the parameter estimates. To test the effect of wine rat-
ings on advertising spending, two different models were 
estimated, including linear (Model 1) and quadratic 
(Model 2) effects separately. To implement this method-
ology, we use the sampleSelection library of the statistical 
package R [65].

3.2 Sample and variables 

The hypotheses were tested within the framework 
of the Spanish wine industry. For the sample selection 
we use the population of wineries included in the 1102 
section of CNAE-2009, which is the equivalent of code 
2084 of the US SIC classification (wines, brandy and 
brandy spirits), and is found in the Bureau Van Dijk 
database. From the initial sample we discarded compa-
nies with missing values in any of the relevant variables. 
Besides, to ensure the homogeneity of the sample, we 
excluded wineries that mainly produce brandy and oth-
er distilled high alcohol products. Following this proce-
dure, the final sample comprised a total of 835 winer-
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ies, operating between 2004 and 2014, and represented 
more than 70% of Spain’s total wineries’ sales revenue 
over the whole period. 

The data was collected and matched based on the 
sources described next. Data on advertising spending 
were obtained from the Information for Advertising 
Expenditures (Infoadex) database (https://www.infoadex.
es), which provides information on advertising expendi-
ture in Spanish media in the form of print, broadcast, 
outdoor, and Internet advertising. Financial, account-
ing and another specific firm information was obtained 
from the Bureau Van Dijk database (https://www.bvdin-
fo.com). Information on designations of origin (DO) was 
gathered from the publicly available listings of the differ-
ent DOs and their respective websites. Wine ratings were 
obtained from the renowned Spanish guide The best 
wines in Spain (Repsol Guide), which offers expert blind 
tasting quality scores on a 100-point scale. All monetary 
values are deflated by the GDP deflator index.

The model’s dependent variable is the winery’s adver-
tising strategy, which is broken down into two decisions: 
the decision to invest in advertising (measured through 
a dummy variable that takes the value of 1 if the winery 
invests in advertising in period t, and 0 elsewhere); and 
the decision of how much money the winery i invests 
during period t, which is measured in euros (Invit). 

The variables listed below are considered to explain 
the winery’s advertising decisions: 

i) Number of wine references with ratings (NumRef-
sj): this variable reflects the number of wine references 
marketed by the winery that appear in the guide. Adver-
tising investment can be inf luenced by this variable 
because a wider product assortment is more likely to be 
associated with greater levels of advertising [54].

ii) Wine ratings (WRj): this variable is measured 
through the average quality ratings of the wines market-
ed by the winery. It is a proxy of the winery’s reputation. 
Wine guides ratings based on sensory assessments are 
used in the wine industry to measure quality and repu-
tation [66].

iii) Designation of origin (DOj): this variable reflects 
whether the winery belongs to a Designation of Origin 
that acts as a collective trademark, signaling the origin, 
nature or quality of the wines. It is measured through a 
dummy variable that takes the value of 1 if the winery 
belongs to a Designation of Origin and 0, otherwise. 

iv) Type of designation of origin (DOTypej): this var-
iable is based on the different requirements established 
to achieve a DO status and is a proxy of the collective 
trademark reputation [67]. If a winery uses a collective 
trademark to market its wines, this information will be 
indicated on the wine’s label, which is publicly available 

to consumers. The Spanish system establishes four dif-
ferent categories of DO wines. Thus, this variable takes 
a value of 4 for Estate Wines, 3 for Qualified Designa-
tions of Origin, 2 for Designations of Origin and 1 for 
Quality Wines. For wineries that belong to several indi-
cations we have considered the highest level of DO type 
achieved, as we don’t know the percentage that every 
DO represents for the winery.

v) Winery experience (Experiencej): this variable 
is measured as the number of years since the winery’s 
establishment. The age of the company is usually asso-
ciated with its advertising investment. Indeed, the repu-
tation of a firm spreads through positive (or negative) 
word of mouth once it has been established for the first 
time [68]. Hence, consumers will have more information 
about earlier entrants in the market and will depend less 
on advertising, so later entrants will probably need to 
invest more in advertising [54].

vi) Winery size (Sizej): this variable is measured 
based on the winery’s volume of assets [69]. This vari-
able is included because firm size can affect advertis-
ing investment as larger firms dispose of more financial 
resources to invest in promotion [70].

The descriptive statistics are shown in Table 1. Of 
the sample’s 835 wineries, 189 invest in advertising and 
646 do not. The average monetary amount invested is 
51,240 euros per year. A total of 696 wineries belong to a 
DO, while 139 do not. Of the total, 273 wineries appear 
in the guide each year, 347 never appear in the guide, 
and 215 wineries appear only some years. Most of the 
correlations among the variables are relatively low. How-
ever, and as it might be expected, advertising spending 
and size of the winery are positively correlated (0.553). 
Besides, the correlation between the variables DO and 
DOType is closed to 1.  

4. RESULTS

First, a Heckit model estimation was conducted to 
explain the wineries’ advertising strategy and to test the 
proposed hypotheses. The procedure allowed us to iden-
tify the drivers of the advertising strategy, which was 
broken down into the decision to invest (or not) and the 
decision on the amount of money invested. To test the 
effect of wine ratings on advertising spending, two dif-
ferent models were estimated, including linear (Model 1) 
and quadratic (Model 2) effects separately (see Table 2). 
The variables DO and Experience served as instruments 
and were included only in the selection equation (Eq.1).

We implemented the two-step Heckman procedure 
that includes the inverse Mills ratio in the second step as 



92 Ricardo Sellers-Rubio

a regressor. Results show that the coefficient of this vari-
able (λ) is significant in both models. Besides, the results 
showed significant correlations (ρ), which proves that the 
correlation between the disturbances of the decision to 
invest in advertising and the amount of money invested 
is significantly different from zero. The latter shows the 
advantages offered by the Heckit model for this analy-

sis as it permits the error terms to co-vary. Moreover, it 
confirms the two-step managerial decision process: first, 
the decision to invest (or not) in advertising and, second, 
the amount of money invested.

Regarding the determining factors of the decision 
to invest in advertising (Eq. 1), all the variables includ-
ed were significant. According to the results, the num-

Table 1. Descriptive statistics and correlations among variables.

Variable Mean
(SD) (1) (2) (3) (4) (5) (6) (7)

(1) 
AdvSpending

51240
(4783 E02) 1.000 0.125 -0.009 0.043 0.062 0.198 0.553

(2) NumRefs 1.174
(1.713) 1.000 0.145 0.278 0.245 0.203 0.266

(3) Wine 
ratings

90.486
(1.791) 1.000 -0.012 0.030 -0.029 0.067

(4) DO 0.833
(0.372) 1.000 0.933 0.012 0.087

(5) DOType 2.5579
(1.344) 1.000 0.014 0.127

(6) Experience 19.141
(15.658) 1.000 0.274

(7) Size 9856.6
(31645) 1.000

Table 2. Determinant factors of wineries’ advertising strategy.

Model 1 Model 2

Coeff SD p-value Coeff SD p-value

Eq.1
Intercept −5.084 0.151 <0.001 −5.085 0.151 <0.001
NumRefs 0.289 0.011 <0.001 0.289 0.011 <0.001
DO 0.512 0.078 <0.001 0.512 0.078 <0.001
Experience 0.007 0.001 <0.001 0.007 0.001 <0.001
Size 0.390 0.016 <0.001 0.390 0.016 <0.001

Eq. 2
Intercept 6.973 2.736 0.011 211.426 82.005 0.009
NumRefs 0.043 0.034 0.209 0.045 0.034 0.186
Wine ratings −0.015 0.029 0.610 −4.551 1.818 0.012
Wine ratings (^2) 0.025 0.010 0.012
DOType 0.049 0.063 0.431 0.041 0.063 0.512
Size 0.455 0.067 <0.001 0.431 0.067 <0.001
lambda −0.361 0.176 0.040 −0.378 0.181 0.037
Log-L −6357.247 −6354.139
Sigma 1.816 1.815
Rho (ρ) −0.199 −0.208
Obs. 8351 8351
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ber of wine references in the portfolio included in the 
guide was significant, showing that a wider assortment 
of products with available quality ratings is associated 
with a greater probability of investment in advertis-
ing [54]. This result supports Hypothesis 1a, implying 
that wine ratings are not substitutes for advertising. It 
seems that wineries that produce quality wines wish to 
inform consumers of their commitment. In addition, the 
results also provide evidence that wineries that belong 
to a DO are more likely to invest in advertising. Despite 
the fact that the collective trademark reputation might 
help to market the wines, the results showed that it is 
more likely that wineries with a DO decide to invest in 
advertising, probably to reinforce their market position. 
Ultimately, the control variables that reflect a winery’s 
experience and size were also significant in the selection 
equation (Eq.1). The latter finding shows that market 
pioneer entrants are more likely to invest in advertising 
than later entrants. Furthermore, firm size was positive-
ly and significantly associated with advertising invest-
ment, which suggests that larger wineries are more likely 
to invest in advertising. An explanation could be that 
big companies have more resources to invest in promo-
tion than smaller ones [70]. These results were robust in 
Models 1 and 2.

In relation to the determinants of the amount of 
money invested in advertising (Eq.2), the estimations 
generated interesting insights. Model 1 proposes a lin-
ear relationship between wine ratings and advertis-
ing investment, while Model 2 proposes a nonlinear 
relationship. First, the number of wine references with 
publicly available ratings was also non-significant, so 
this variable did not have any influence on the amount 
of money invested. However, the results showed that 
the average rating of the wines included in the guide 
was not significant in Model 1, where a linear relation-
ship was assumed. For its part, Model 2 illustrates a 
U-shaped relationship between wine ratings and the 
amount of money invested (the parameter of the vari-
able WR is negative and significant and the parameter 
of the variable WR (̂ 2) is positive and significant). These 
results show that wineries with low-level average ratings 
and wineries with high-level average ratings invest more 
money in advertising than wineries with medium- lev-
el average ratings. These results confirm Hypothesis 1b 
as publicly available wine ratings (which act as a proxy 
of the winery’s reputation) have a nonlinear effect on 
the amount of money invested in advertising. It seems 
that the number of references appearing in the guide 
presents less significance than the average valuation of 
these wines, which can act as a sign of reputation [66] 
and better reflect the winery’s commitment to quality. 

In both models, the DO type variable is non-significant, 
implying that the collective reputation of the differ-
ent DO types does not influence the amount of money 
invested in advertising. Finally, as expected, the winery’s 
size also exerts a positive effect on the amount of money 
invested in advertising. 

In the second stage, traditional profitability indexes 
were estimated to test the differences between wineries 
that invest in advertising and wineries that do not. We 
also tested the difference between wineries with (and 
without) publicly available wine ratings. Specifically, the 
traditional returns on assets (ROA), returns on equity 
(ROE) and returns on investments (ROI) ratios were 
computed. Results are shown in Table 3.

The average profitability ratios were 0.6 per cent for 
ROA, 4.2 per cent for ROE and 6.9 per cent for ROI. To 
test the differences between investing and non-invest-
ing in advertising wineries a two-tailed t-test was per-
formed. This test accounts for the possibility of the rela-
tionship in both directions. In this sense, the ROA was 
higher for investing wineries while the ROE was higher 
for non-investing wineries, and these differences were 
statistically significant. Furthermore, the ROA was high-
er for wineries with publicly available ratings while the 
ROE was higher for wineries without publicly available 
ratings, and these differences were also statistically sig-
nificant. However, no significant differences appeared 
when considering ROI as a performance measure. Nev-
ertheless, much caution should be exercised, because 
performance ratios do not give the whole picture of win-
ery performance. This descriptive approach shows that 

Table 3. ROI, ROE and ROA estimates.

ROA ROE ROI

Advertising
Yes Mean 0,018 0,021 0,048

(SD) (0,074) (0,268) (0,344)
No Mean 0,002 0,048 0,075

(SD) (0,071) (0,576) (1,424)

Test difference t=-9,084
(p=0,000)

t=2,062
(p=0,039)

t=0,877
(p=0,380)

Public wine ratings
Yes Mean 0,012 0,030 0,054

(SD) (0,075) (0,428) (0,819)
No Mean 0,001 0,052 0,083

(SD) (0,069) (0,592) (1,547)

Test difference t=-7,623
(p=0,000)

t=1,981
(p=0,048)

t=1,102
(p=0,270)

Total Mean 0,006 0,042 0,069
(SD) (0,072) (0,522) (1,262)
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no one-size-fits-all strategy exists, since no robust and 
consistent differences can be obtained regarding the per-
formance of wineries that invest (or not) in advertising 
and the wineries that appear (or not) in publicly avail-
able quality ratings. These results are consistent with the 
findings of other studies that have failed to find a clear 
association between advertising investment and perfor-
mance (e.g. [11]).

In this paper we have focused on the potential effect 
of wine ratings (a signal of reputation) on the advertis-
ing strategy of a winery. Although prior evidence has 
revealed conflicting results, our results evidence a posi-
tive association between the existence of publicly avail-
able quality ratings and advertising investment, what is 
in line with [51]. Besides, our results are aligned with 
[53], who evidence that more highly rated experience 
products are advertised more. In this sense, this evi-
dence is consistent with the company reputation model 
[52]. When it comes to the association between advertis-
ing and performance, our results are aligned with [11], 
as the relationship between advertising and performance 
is not clearly supported.

5. CONCLUSIONS

In the wine industry, some firms make the deci-
sion to invest while others foster alternative marketing 
strategies to promote their wines. Despite the potential 
benefits of advertising, the lack of a clear link between 
advertising investments and performance and the small 
average size of wineries might explain why the intensity 
of this resource is very low in this industry compared to 
other beverage industries. Thus, alternative marketing 
strategies —such as promoting positive worth of mouth, 
the presence of medals and awards on wine labels or 
fostering ratings in the best-known wine guides— are 
frequently used by wineries [71]. Wine ratings are par-
ticularly popular in the wine industry because they offer 
consumers a signal of wine quality which they can rely 
on to make informed purchase decisions. In this paper, 
we focused on the effect of these publicly available wine 
ratings on wineries’ advertising strategy.

The results of the present study showed that the 
number of wine references with publicly available wine 
ratings in wine guides has a positive influence on the 
winery’s likelihood to invest in advertising. Moreover, 
the results provide evidence of a U-shaped relation-
ship between wine ratings and advertising investment: 
wineries with low and high average wine ratings invest 
greater amounts of money than firms with medium 
wine ratings.

According to [72] the most effective means of com-
munication in the wine industry is word of mouth, since 
most consumers often follow other people’s recommen-
dation when buying wines. To spread a positive word of 
mouth, wineries can employ different strategies, from 
direct visits to wineries to advertising, which is consid-
ered the last item in the communication mix. In fact, 
long-term advertising is an effective tool to communi-
cate the winery’s positioning in the market [72]. From a 
managerial viewpoint, two important decisions regard-
ing the advertising strategy are made. First, manag-
ers decide whether to invest in advertising or not, and 
in a second stage, they decide which amount of money 
should be invested. Bearing in mind that the winer-
ies aim to choose the best available strategy to promote 
their wines, no one-size-fits-all strategy seems to exist. 
While some wineries invest in advertising, others rely 
on collective brands (DO) to promote their wines. Our 
results showed that the wineries that belong to a DO 
are more likely to invest in advertising. In addition, 
the number of wines with publicly available wine rat-
ings also has a positive influence on the probability of 
investing in advertising: it seems that wineries seek to 
inform consumers of their commitment to quality. Once 
the winery has decided to invest in advertising, it must 
determine the amount of money to be invested. Our 
results demonstrate that this strategy is employed by 
low- and high-quality producers. Indeed, wineries with 
low ratings would use advertising to convince consum-
ers to buy their wines, while wineries with high ratios 
also strive to reinforce their market position to attract 
consumers. Both types of wineries attempt to spend 
their advertising budgets effectively while meeting cus-
tomer needs.

The present work presented several limitations 
that should be addressed in future studies. First, only 
two dimensions of wineries’ advertising strategy were 
explored: the decision to invest or not and the amount 
of money invested. However, other decisions, such as 
the media employed or advertisements’ content and 
creativity, were not considered. They are, however, also 
part of wineries’ advertising strategy. Second, this paper 
only considered one Spanish wine guide (i.e. the Repsol 
guide) as the publicly available rating variable. Despite 
being very well-known during the sample period, it is 
not the only guide available to consumers. For example, 
other professional guides such as “Peñin” or “Gourmets” 
are also very popular in Spain. Future research should 
address these limitations. In the same way, it would be 
interesting to consider the influence of publicly available 
rating that are not professional. Indeed, wine ratings fea-
turing in user-generated platforms, such as Vivino, have 
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become very popular in recent years and they may also 
affect the advertising strategies of wineries. 
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Abstract. We test the nature of weak form informational efficiency present in the wine 
market using daily return of LIV-EX 50 index from 1/1/2010 to 12/6/2020. First, we 
employ a number of statistical tests including variance ratio tests, tests for linear and 
non-linear dependence and Hurst coefficient. The tests are applied on the full dataset 
and on four non overlapping sub-samples of equal length. The variance ratio tests pro-
vide a mixed regarding informational efficiency. Evidence of non-linear dependence in 
the return series was found. The Hurst coefficient values confirm the presence of long 
run persistence in the wine market. Based on the mixed evidence, we test the possibil-
ity of adaptive nature of the wine market. We employ the newly proposed Adaptive 
Index (AI) to quantify the degree of information inefficiency in the wine market at 
any instance. Our results confirm that wine market is adaptive and periodically shifts 
between states of efficiency and inefficiency. The wine market is found to be relatively 
free from the Covid-19 induced shock and the safe haven property of wine is thus con-
firmed. Finally, impact of various macroeconomic and financial events on wine market 
efficiency is identified by using AI. 

Keywords:	 LIV-EX 50, EMH, adaptive markets, VR tests.

INTRODUCTION

Ever since its inception, the Efficient market hypothesis (EMH henceforth), 
proposed by Fama [1] has been at the center of many academic discussions. 
Fama proposed a financial market that is informationally efficient. He postu-
lated that asset prices contain all relevant information and they instantane-
ously absorb all the fresh information. EMH talks about a market populated 
by rational investors, optimally using all the information available to them. If 
a market is informationally efficient, any deviation from the asset’s equilibrium 
value should be temporary, as market participants would instantaneously make 
use of any new information signal. In such a scenario, the possibility for arbi-
trage is absent. Fama postulated that EMH has three versions. The first ver-
sion is called weak form EMH. In weak form EMH, current price of an asset 
contains all past price information. In semi-strong form EMH, current price of 
an asset reflects past price information and all publicly available information. 
In strong form EMH, current prices include past price information, public and 
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private information. Among these three forms, weak form 
EMH is the easiest to verify. Therefore, the current analy-
sis is limited in that aspect.

As mentioned earlier, EMH in its weak form states 
that current price of an asset contains all information 
pertaining to its past prices. In such a scenario, price 
fluctuations are transient and hence, extreme price fluc-
tuations can be ruled out. In that case, the asset’s return 
series should follow a geometrical Brownian motion or 
random walk. If an asset is weak form efficient, we can-
not employ past prices to predict future value. For an 
investor, it will not be possible to gain abnormal profits 
in the long run. If the market is informationally inef-
ficient, there is scope for investors to make abnormal 
profits using appropriate strategies. 

Empirical validation of weak form EMH resulted 
in mixed results across different financial markets. The 
varying outcomes are often attributed to the differences 
in sample size, statistic used, and the regional factor [2]. 
Moreover, most of the test statistics are binary in nature, 
i.e. the series is either weak form efficient or not. These 
issues encouraged researchers to investigate for alternate 
planations. Lo [3] argued that informational efficiency is 
not a static concept. Rather, it is time varying in nature. 
Lo proposed Adaptive Market Hypothesis (AMH hence-
forth) to reconcile EMH and assumptions from behavio-
ral economics. He proposed that the market participants 
evolve. Further, they adapt according to the market 
conditions and structural changes. A market switches 
between states of efficiency and inefficiency if it is adap-
tive. Modeling dynamic nature of information efficiency 
in a financial market has its own practical uses. If one 
can identify the states of inefficiency, it is possible to 
apply relevant trading strategies and make a profit. 

AMH have been verified in Equity markets [3–6]
Forex markets [2,7], Commodity markets [8,9] and 
cryptocurrency markets [10,11]. Here, our purpose is 
to test the validity of AMH in the fine wine market. Of 
late, fine wine has emerged as an alternative investment 
option. The literature provides ample evidence of invest-
ment potential of fine wine. In the following paragraphs, 
we discuss select studies that analyzed this aspect.

[12] employed the data from auctions at the Chicago 
Wine Company for the period of 1996 to 2007 and stud-
ied the evolution of wine prices. They constructed wine 
indices and found them to be cointegrated. Further, they 
found that wine returns and equity returns are not sig-
nificantly correlated. Using the repeat sales regression 
model, [13] estimated the return to the Australian wine. 
He found that the wine returns are low compared to 
other financial assets. However, in spite of lower returns, 
wine is found to have diversifier property. 

[14] compared from results from repeated sales 
regression model, hedonic pricing model and a hybrid 
model using Australian fine wine price data. The results 
suggested that hybrid model is way to incorporate Aus-
tralian wines in a diversified portfolio in comparison 
with repeated sales regression and hedonic approach. 
Employing a threshold cointegration approach, [15] 
studied the interaction between Wine and stock mar-
kets of Australia, France, Chile, China and the US. The 
results indicated cointegration between wine and stock 
markets. Further, the speed of adjustment of the wine 
index for US and France was found to be slower com-
pared to the stock market index, indicating that wine 
prices may be predictable in the short-run and informed 
traders can anticipate price movements and make profit. 

[16] used Australian wine auction price data and 
showed that the estimation method has a significant 
impact on the wine return distribution and the type 
of diversification benefit test employed determines the 
extent of diversification potential of wine. They found 
that employing the efficient frontier method along with 
bootstrapped confidence intervals provide the best 
results regarding the diversification aspect of wine. 
Using a historical database for five long-established Bor-
deaux wines, [17] studied the impact of aging on wine 
prices and its potential as a long-term investment asset. 
They found that wine returns underperform compared 
to equites, but performs better compared to government 
bonds. 

Employing cointegration methods and causal-
ity tests, [18] studied the short-term and long-term price 
linkages between fine wine and equity markets. Instead 
of wine index data, they employed auction price data 
of world’s mostly traded vintage pairs. They found that 
the wine prices and global equity markets move togeth-
er. Further, the causality test results revealed that wine 
prices influence each other. [19] employed dynamic con-
ditional correlation GARCH model and studied the rela-
tionship between fine wines and equity indexes returns 
for United States, United Kingdom, Germany, France, 
and Japan. The study found evidence that fine wine 
exhibit hedge and weak safe haven properties against 
equity price fluctuations.

[20] analyzed the time varying risk premium related 
to fine wine investments in the context of financial crisis 
by employing a conditional CAPM model and a multi-
variate GARCH model. They found Boudreaux fine wine 
prices to be more volatile during financial crisis and less 
volatile during stable periods. Further, they found non-
French wines to exhibit an inverse volatility trend while 
compared to French wines. Using Dynamic conditional 
correlation model, [21] analyzed the properties of fine 
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wine as a hedge and safe haven instrument against UK 
stock price fluctuations. They found that wine can act as 
an effective hedge against stock price fluctuations. How-
ever, wine could not act as a safe haven against market 
turmoil. 

[22] analyzed the role of Wine in investment port-
folios for the French market. Using Liv-Ex and Wine-
Dex index data along with equity and bond prices, 
they employed mean-variance portfolio optimization 
approach and modified value-at-risk approach. They 
found that inclusion of wine in the investment portfo-
lios increases the portfolio performance. Further, they 
suggested that wine is an ideal investment asset for risk-
averse investors. Using Engle-Granger and Johanson 
cointegration methods, [23] studied the nature of coin-
tegration between fine wine, non-fine wine and equi-
ty markets. They used Liv-Ex 100 index for fine wine 
prices, Mediobanca Global Wine Industry Share Price 
for normal wine, and the MSCI World Index to proxy 
the stock market. They found absence of co-integration 
between the series and confirmed the existence of diver-
sification benefits of wine. 

[24] analysed the long-term co-movement between 
the fine wine market and world equity markets by apply-
ing a cointegration based approach for a period of 21 
years. They found statistically significant cointegration 
between emerging markets and fine wine markets. They 
found causal relationship from Emerging equity markets 
to wine markets, indicating that the slowdown of emerg-
ing countries can have an adverse effect on the fine wine 
market. Further, China was identified as a main driver 
of fine wine prices.

[25] studied the investment diversification potential 
of wine by employing portfolio diversification meth-
ods such as mean-variance optimization and stochastic 
dominance method. Their findings suggested that wine 
is the best individual investment asset in comparison to 
equities, bonds, gold, and housing. Further, they found 
that the investors prefer wine-included portfolios com-
pared to without-wine portfolios in the absence of short 
selling. [26] employed auction hammer prices for the 
years 1996-2009 and constructed wine price indices. 
From the analysis, they found that fine wine yields high-
er return and exhibits low volatility compared to stocks. 
Further, they found that wine prices are mainly influ-
enced by macroeconomic events than market risk. 

From the literature, it is clear that wine is effectively 
used as an investment option. It can be used as a diversi-
fier to reduce investment risk. Fine wine is considered as 
an investment option because it acts as a store of value. 
As Wine prices are often affected by non-economic fac-
tors such as the brand, year of vintage, grape composi-

tion and production process [27], it can be used as an 
effective hedge and safe haven against portfolio fluctua-
tions [19,21].If wine is to be included in an investment 
portfolio, it is important to confirm whether wine prices 
are efficient or adaptive. If it is informationally efficient, 
the investor only needs to be concerned with the system-
ic risk, and the portfolio could be passively managed. If 
the markets are dynamically efficient, then there is non-
systemic risk and the portfolio will need to be actively 
managed. 

There is a serious dearth of studies discussing infor-
mational efficiency of the wine prices. So far, we have 
come across only the pioneering study by Bouri et al. 
[29]. Here, the author used a set of unit root tests and 
found that wine market is informationally inefficient 
if structural breaks are considered. However, there is 
mounting evidence against static nature of information 
efficiency/inefficiency across other financial markets as 
mentioned earlier. Therefore, it is only logical for us to 
check the same for wine market. We aim the present 
study at that direction. We structure rest of the article as 
follows. Section 2 discusses data and methodology used. 
In section 3, we discuss the results. We present our con-
cluding remarks in section 4.

2. DATA AND METHODS

Daily returns of LIV-EX 50 index from 1/1/2010 to 
12/6/2020 is used for the analytical purposes. We select 
LIVE-EX 50 index as it includes price movement of most 
heavily traded commodities in the wine market. There-
fore, it can act as a suitable proxy for studying market 
dynamics. The methodology comprises two parts. First, 
we statistically test the possible presence of weak form 
market efficiency using six variance ratio tests and two 
tests for serial dependence. In the second part, we cap-
ture the dynamic nature of informational efficiency by 
employing a newly constructed index. Brief description 
of the tests employed are provided in the forthcoming 
paragraphs.

2.1. Variance ratio tests

Variance Ratio (VR) tests occupy a prominent posi-
tion among the methods to test for weak form infor-
mational efficiency in a time series. Lo and McKinlay 
[30] proposed the first VR test. Later, there were many 
extensions and modifications. Here, six commonly used 
VR test results are employed. Brief test descriptions are 
given in the following paragraphs. 
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2.1.1.Lo and McKinlay VR Test

In Lo and McKinlay [17] , RWH for a time series Xt 
is shown as:

Xt = μ + Xt-1 + εt� (1)

μ is the constant and follows an i.i.d normal distribution 
with zero mean and variance σ2

o.
Here, the null hypothesis is stated as:

H:εti i.i.d. N(0,σ2
o)�  (2)

Then, variance at kth lag shall be k times variance at 
first Lag, Or:

VR(k) =  = 1� (3)

Two test statistics, Z1(k) and Z2(k) were developed 
by Lo and Mackinlay [30,31] (Lo and McKinlay, 1988; Lo 
and McKinlay, 1989) in order to account for homosce-
dastic and heteroscedastic error terms.

2.1.2 Automatic VR test of Choi 

Selection of lag k is important while testing weak 
form EMH using VR tests. Often, the lags are selected 
in an arbitrary fashion. Choi [32] (1999) used a quad-
ratic spectral (QS) kernel based method to determine the 
optimal value of k. Andrews [33] (1991) stated that QS 
kernel has the ability in calculating the spectral density 
at zero frequency. Hence, it was employed 

VR estimator of Choi is then defined as:

VR(k) = 1 + 2 h(i ⁄k) (i)� (4)

Here, (i) is the autocorrelation function, and h(x) is 
the QS window

The normalized statistic is calculated as: 

VRf = � (5)

Under H0, VRf follows asymptotic standard normal 
distribution. 

2.1.3 Wright’s Non-Parametric Variance Ratio Tests 

Due to the parametric nature of Lo-MacKinlay test, 
small sample results were found to be biased. Wright 
[34] (2000) proposed a non-parametric VR test using 
signs and ranks to overcome this bias. As rank (R1 and 

R2) and sign (S1 and S2) tests have an exact sampling 
distribution, there is no need to approximate the asymp-
totic distribution. Further, these tests outperform the 
conventional VR tests while tested against data contain-
ing autocorrelation and fractional integration.

2.1.4 VR Test of Richardson and Smith 

If the VR test statistics are computed over long lags 
with overlapping observations, the conventional para-
metric tests could not be used to draw useful inference 
as the distribution of the VR test becomes non-normal. 
To address this shortcoming, Richardson and Smith [35] 
(1991) suggested a joint test based on the following Wald 
statistic. The statistic is defined as:

RS(k) = T(VR-1k)'ϕ-1(VR-1k)� (6)

VR is the (k × 1) vector of sample k VRs, is the (k 
× 1) unit vector and is the covariance matrix of VR. 
The joint RS(k) statistic follows a χ2 distribution with k 
degrees of freedom. 

2.1.5 Chow and Denning multiple VR test

Chow and Denning [36] (1993) observed that the 
individual VR tests lack the ability to see whether all the 
variance ratios at different lags are equal to 1 simultane-
ously. This is a requirement to reject the RWH. Further, 
individual VR tests fail to control for the overall test size, 
resulting in the probability of a Type 1 error. The Chow 
and Denning test controls the joint test size and facilitate 
a comparison of variance ratios at multiple lags by employ-
ing Studentized Maximum Modulus (SMM) critical val-
ues. Chow and Denning statistics are calculated as follows:

Z*1 (K) =  |Z1 (ki)|� (7)

Z*2 (K) =  |Z2 (ki)|� (8)

Z1(k) and Z2(k) is calculated same as in Lo and MacKin-
lay [30,31] (1988, 1989).

Here, (qi) are the different lags for {qi | i = 1,2,…,m}. 
Acceptance or rejection of the null hypothesis is based 
on the maximum absolute value of individual variance 
ratio test statistics.

2.1.6 Chen and Deo Joint VR Test

Chen and Deo [37] (2006) Variance ratio test is 
based on a power transformation of the VR statistic. The 
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transformation is used to achieve a better approximation 
to the normal distribution in finite samples with small 
lags k. Further, the test statistic is found to be perform-
ing well against possible conditional heteroscedasticity 
present in the data.

2.1.7 Escanciano and Lobato Test for Autocorrelation

Escanciano and Lobato [38] (2009) automatic port-
manteau test is employed to test the dependence struc-
ture in a given financial time series. The test statistic is 
defined as:

AQ = T � (9)

 is the estimated autocorrelation coefficients from lags i 
to p. The optimal lag length is determined using Akaike 
or Bayesian information criterion.

2.1.8 Dominguez and Lobato Test for non-linear depend-
ence 

Dominguez and Lobato [39] (2003) proposed test for 
nonlinear dependence in a time series. The test is based 
on Cramer-von Mises (CM) and Kolmogorov-Smirnov 
(KS)statistics. For a time series , the test statistics are 
defined as :

CM = � (10)

KS = max(1≤i≤T) �(11)

Where  = (Yt,Yt-1……Yt-p), 1() is an indicator 
function and p is the non-negative lag. They obtain the 
asymptotic p values for the statistics from a wild boot-
strap method.

2.2 Alternatives to Efficient Market Hypothesis: The Adap-
tive Market Hypothesis 

In AMH, Lo [40] (2004) stated that the market par-
ticipants adapt according to the prevailing conditions, 
and the market switches between states of efficiency and 
inefficiency. He proposed an intuitive method to test 
this hypothesis by estimating rolling window first-order 
autocorrelation. If the market is efficient, the value of AC 
should be zero. The deviation of AC from its theoretical 
minimum can provide the degree of inefficiency at any 
given period.

Another common method to test AMH is the esti-
mation of rolling window Hurst coefficient. Hurst coef-

ficient was proposed by Hurst [41] in order to test long-
memory or self-similarity in a time series. Hurst intro-
duced Hurst coefficient to model the water flow in the 
river Nile. Existence of long memory in a financial time 
series provides the possibility of price forecasting its 
behavior. Further, such information could be of use to 
investors to design investment strategies and risk diver-
sification. Hurst exponent is estimated through different 
methods. The basic formulation is explained as follows.

Let xt be a stationary time series and λτ be its auto-
covariance function at lag τ. Then, the asymptotic prop-
erty of the auto-covariance function is given as follows: 

λτ ≈ |τ|-α f(τ) as |τ| → ∞

Where α (0, 1) and f(τ) is a slowly varying function 
at infinity. The degree of long memory is given by the 
exponent α; smaller the exponent, longer the persistence. 
The Hurst Exponent and α are related in the following 
way: H = 

H lies in the range 0 ≤ H ≤ 1. If H=0.5, then the 
series is said to be uncorrelated. H implies long mem-
ory or persistence in the return series. If the prices or 
returns are exhibiting an upward momentum in this 
period, it would persist in the next period and vise ver-
sa. Hsuggests short memory or mean reversion in the 
series. With short memory, an upward trend in this peri-
od would be followed by a downward trend in the next 
period and vise versa. For a market that is weak form 
EMH, the Hurst coefficient should have a value of 0.5. 

Using the aforementioned measures, Kumar et.al. 
[42] (2020) proposed the adaptability index (AI). AI is 
formulated as follows:

AI = � (12) 

H is the Hurst coefficient and ACF is the first-order 
autocorrelation coefficient. ACF is rescaled using its 
maximum (1) and minimum (-1) values for compara-
bility. If a market is efficient, H=0.5 and ACF=0, hence 
EI=0. The extent of deviation of EI from its theoretical 
minimum can explain the degree of inefficiency present 
in the market at any given time. H and ACF are includ-
ed in the index as both of them are bounded. While 
autocorrelation captures the nature of dependence, the 
Hurst coefficient measure the ‘memory’ present in the 
series. We estimate the EI over a rolling window of 500 
observations in order to dynamically test for AMH in 
the wine market.
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3. RESULTS AND DISCUSSION

Before proceeding to the evaluation of test results, 
we estimate the summary statistics for the LIV-EX 50 
return series. We present the results in Table 1. Here, we 
estimate basic summary statistics like minimum, maxi-
mum, mean, standard deviation, skewness and kurtosis 
along with the Jarque-Bera test to see if the returns are 
normally distributed. Further, we employ Ljung-Box test 
and Box-Pierce test to see if the returns exhibit autocor-
relation. From the minimum and maximum values, we 
can find the range in which the returns are moving. 
From the skewness measure, we can see whether the 
return distribution is symmetric. From Kurtosis, we can 
see if the return distribution is fat-tailed, i.e. whether 
there are extreme fluctuations in the return series. The 
returns are found to be oscillating within the range 
of -3.2% and 5.6%, as evidenced by the maximum and 
minimum value of the returns. From the skewness and 
kurtosis values, we can see that the returns are posi-
tively skewed and exhibit fat tails. The Jarque-Bera test 
checks the null of normal distribution. From the p-val-
ue, we can infer that the null hypothesis is rejected and 
the return series is not normally distributed. The null of 
no autocorrelation is rejected for both Ljung-Box and 
Box-Pierce test at a lag of 5, as evidenced from the p-val-
ue. Thus, presence of autocorrelation in the LIV-EX 50 
return series is confirmed. 

From the diagnostic testing, we can infer certain 
things. First, the LIVE-EX 50 returns are skewed, indi-
cating possible asymmetry. We see evidence of fat-tails, 
pointing towards increased activity at the tails. These 
two findings are confirmed by the Jarque-Bera statis-
tic result that the returns are non-normally distributed. 
The two autocorrelation test results point towards the 
presence of a dependence structure in the return series. 
Next, we evaluate the statistical test results. We apply the 
tests on the whole sample and on four non-overlapping 
sub-samples of equal length. The sub-samples testing is 
employed to see if information efficiency is episodic in 
nature. We present the results in Table 2.

Here, Lo-McKinlay and Choi are individual VR tests 
whereas Chen-Deo, Chow-Denning, Richardson and 
Smith and Wright are joint VR tests. In the individual VR 
tests, the weak form EMH is tested at separate holding 
periods. In the case of joint VR tests, the null of EMH is 
jointly tested for all the holding periods. We decided the 
holding periods as 2,5,10 as suggested by [43].

First, we go through the test results for the entire 
sample. The Lo-Mac(M1) statistics reject the null of 
weak form efficiency for the lags 5 and 10. However, 
when we account for heteroscedasticity (the M2 sta-

tistics), the returns are found to be weak form efficien-
cy. Looking into the Automatic VR Test results (Choi), 
we can see that the null of EMH is not rejected for the 
whole sample. Among the joint VR tests, Wald test and 
Wright’s joint rank and sign test results suggest that 
the wine market is informationally inefficient whereas 
Chen-Deo and Chow-Denning test results do not reject 
the null of weak form efficiency. Looking into the test 
results for serial dependence, the Escariano and Lobato 
test result does not reject of linear dependence structure. 
However, the Dominic-Lobato test results reject the null 
non-linear independence. The Hurst coefficient is 0.552 
and statistically significant and thus confirms weak long 
memory. Overall, the results are mixed. VR test results 
give some indication towards weak form inefficiency. 
The presence of non-linear dependence and long mem-
ory in the return series is confirmed. The mixed nature 
of result warrants more examination to see if weak form 
EMH is an episodic phenomenon. Towards this, we 
examine the test results estimated for the four non-over-
lapping sub-samples.

In case of the first sub-sample, Lo-Mac M1 statistics 
reject the null of weak form EMH at holding periods 2 
and 5 whereas M2 does not reject the null hypothesis. 
Choi test also cannot reject the null of EMH. Among 
the joint VR test results, Wright’s test result shows that 
the sub-sample is weak form inefficient, whereas Cho-
Denning and Chen-Deo test result confirm that the sub-
sample is weak form efficient. Escariano and Lobato test 
result do not reject of linear dependence structure while 
Dominic-Lobato test confirm non-linear dependence. 
The Hurst coefficient value is 0.568 and statistically sig-
nificant, showing weak persistence. 

Table 1. Summary statistics.

Statistic Value

Minimum -0.032353
Maximum 0.05631
Mean 4.06E-05
Stand. Deviation 0.0028422

Skewness 1.264
(0.000)

Excess Kurtosis 53.506
(0.000)

Jarque-Bera(JB) 532610
(0.000)

Ljung-Box(5) 58.094
(0.000)

Box-Pierce(5) 11.6040
(0.040)

Note: P values are provided in the parenthesis 
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In the second sub-sample, both Lo-Mac and Choi 
test results do not reject the null of weak form EMH. 
Among joint VR tests; Chen-Deo, Chow-Denning and 
Wald test results confirm weak form EMH in the sub-
sample whereas the Wright test results showing that 
the sub-sample is weak form inefficient. Escariano and 
Lobato test result show absence of linear dependence 
structure where Dominic-Lobato test results confirm 
non-linear dependence in the sub-sample. Hurst coeffi-
cient value is 0.696 and statistically significant, showing 
moderate persistence or long memory.

In the third sub-sample, we can see that all the vari-
ance ratio tests (except Lo-Mac M1 and Lo-Mac M2 at 
lag 2) reject the null of weak form efficiency. Looking 
into the Escariano and Lobato test result, we can con-
firm presence of linear dependence structure. However, 

Dominic-Lobato test results show the absence of non-
linear dependence in the sub-sample. The Hurst coeffi-
cient value is 0.559 and statistically significant, pointing 
towards the existence of weak persistence. 

In the fourth sub-sample, it is seen that the null of 
weak form EMH is rejected for Lo-Mac M1 and Lo-Mac 
M2 at lags 2, whereas it is not rejected at other lags. Choi 
test result indicates that the sub-sample is weak form 
inefficient. Choi-Denning (CD1) statistic value shows 
that the series is weak form inefficient. However, when 
we consider heteroscedastic errors (CD2), the null of 
weak form EMH is not rejected. Both Chen-Deo and 
Wald test results show that the sub-sample is weak form 
efficient. However, the Wright test results show that the 
sub-sample is weak form efficient. Escariano and Lobato 
test result confirms linear dependence while Dominic-

Table 2. Test results.

Statistics Whole Sample Subsample1 Subsample2 Subsample3 Subsample4

Lo-Mac M1 2 1.554 0.826 -1.323 0.864 -2.424**
5 4.507**  2.272** -0.156 4.892*** -1.408

10 4.315 ** 2.074 1.847 8.094*** -0.073

Lo-Mac M2 2 0.464 0.476 -1.148 0.775 -2.191**
5 1.424 1.385 -0.143 4.305*** -1.250

10 1.443 1.338 1.705 7.060*** -0.065

Choi 1.787
(0.454)

0.466
(0.634)

-0.738
(0.320)

2.927
(0.002)

-1.856
(0.030)

Chow-Denning (2,5,10) CD1 4.507*** 2.272 1.847 8.094*** 2.424**
CD2 1.443 1.385 1.705 7.060*** 2.191

Chen- Deo (2,5,10) 2.832 2.701 12.001** 33.839*** 8.576**

RS Wald (2,5,10) 26.798*** 6.672 16.105*** 86.564*** 9.292**

JR1 (2,5,10) 15.359*** 15.205*** 1.941 6.732*** 1.655

JR2 (2,5,10) 18.023*** 15.118*** 1.621 6.998*** 2.101

JS1 (2,5,10) 9.346*** 10.262*** 2.358** 4.638*** 1.256

Dominguez and Lobato CM 0.472
(0.000)

0.514
(0.030)

0.578
(0.010)

0.170
(0.280)

0.452
(0.050)

KS 1.135
(0.000)

1.109
(0.060)

1.387
(0.030)

1.068
(0.120)

1.388
(0.050)

Escanciano and Lobato(ES) 0.215
(0.643)

0.226
(0.633)

1.242
(0.265)

87.960
(0.000)

4.776
(0.026)

Hurst coefficient (H) 0.552
(0.000)

0.568
(0.000)

0.696
(0.000)

0.559
(0.000)

0.731
(0.000)

Note: In table 2, Lo-Mac M1 and M2 stands for Lo-McKinlay VR test statistics, with homoscedastic and heteroscedastic errors. Choi stands 
for Choi’s automatic VR test. Similarly, Chow Denning CD1 and CD2 denotes the Chow-Denning Joint VR test statistics with homoscedas-
tic and heteroscedastic errors. Chen-Deo stands for Chen and Deo’s joint VR test. Wald test statistic of Richardson and Smith is denoted 
by RS Wald. Wright’s joint rank and sign VR test statistics are denoted by JR1, JR2 and JS1.The Crammer-Von and Kolmogorov-Smirnov 
statistic of Dominiguez and Lobato are represented by CM and KS. Similarly, Escanciano and Lobato test statistic is represented by ES. The 
measure for long memory, i.e. Hurst coefficient is denoted by H. The p values are presented in the parenthesis. The symbols *** and ** indi-
cates the rejection of the null hypothesis of weak form efficiency at 1% and 5% significance respectively
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Lobato test results indicate non-linear dependence in the 
sub-sample. The Hurst coefficient is statistically signifi-
cant with a value is 0.731, showing strong persistence in 
the sub-sample.

Looking into the results, we see a mixed picture. VR 
test results show mixed evidence regarding weak form 
efficiency of the wine market. Further, there is evidence of 
non-linear dependence in the return series. The presence 
of long memory across all the four sub-samples indicates 
persistence in the return series. In this context, it would 
be ideal to study the market efficiency in a time varying 
context. Towards this, we estimate the AI over a rolling 
window of 500 length. We present the result in Figure 1.

From the plot, it is clear that the wine market oscil-
lates between relative states of efficiency and inefficiency. 
However, it never touches the theoretical minimum zero, 
indicating that the wine market was never truly efficient. 
The market becomes more inefficient as the AI values 
move away from zero. During times of extreme market 
movements, any dependence structure present in the mar-
ket will be lost because of the prevailing uncertainty and 
market volatility, resulting in AI values being close to zero. 

We identify the first dip in wine prices around end 
of 2012. This period coincides with the Chinese-lead 
Bordeaux bubble collapse. With the post 2008 economic 
boom in China, the demand for fine wine increased mul-

tifold. Majority of the demand was aimed at fine wine 
produced in the Bordeaux region of France. Fine wine 
was mainly employed as a gift in China. This increased 
demand resulted in a steep rise of fine wine prices, result-
ing in the asset bubble. For example, a case of Chateau 
Margaux 2000 cost £10,500 during the peak of the bubble. 

The building of the asset bubble is characterized 
by the increased AI values, indicating the increas-
ing returns in the market. This is in line with the ear-
lier results that wine prices are influenced by Economic 
growth[30] (Jiao,2016). However, with the 2011 anti-cor-
ruption drive in China, demand for fine wine as a gift 
steeply declined, resulting in the bubble’s collapse. The 
same is characterized in the plot by the decreasing AI 
values. Next, we see a drop in AI values between Jan-
uary-June 2013. The possible reason for the decrease in 
the AI values is the QE3 tapering by US FED in 2013. 
Later, we see AI values exhibiting a decline, starting 
from 2014 January. This period coincides with the US 
FED’s tapering of the bond-buying back program start-
ing in January 2014. The AI reaches its minimum value 
around June 2014, coinciding with then FED chairman 
Bernanke’s announcement regarding QE tapering and 
the resultant stock market crash in June 2014. [30] had 
shown that macroeconomic factors indirectly influence 
wine prices through shocks from the financial markets 

Figure 1. The adaptability index plot.
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via the channels such as wealth effect, cash effect and 
volatility transmission. Further, there is a direct but 
delayed impact. The AI values suggest that the QE 3 
tapering and the resultant economic turbulence affected 
wine prices. Later, we find a drop in AI values starting 
around the first quarter of 2016. This period coincides 
with the Brexit announcement and the subsequent tur-
moil in the wine market. UK is one of the largest wine 
markets in the world. Therefore, leaving the EU affects 
the wine market in two ways. First, the import tariffs 
will undergo a change. The earlier free trade agreements 
with the EU will no longer be applied. The increased 
tariffs will have a negative impact on wine consump-
tion because of the price rise. Second, the depreciation 
of Pound since Brexit makes wine imports costlier and 
driving its prices up and may cause a price bubble. We 
see a recovery around the beginning of 2017 with the 
AI values reaching its peak by mid-2017 and then drop. 
Bordeaux Index grew 43% in the first six months of 
2017, compared to the same period in 2016. [31] found 
evidences of an asset bubble during this period because 
of the exchange rate fluctuations. The collapse of the 
2017 bubble is characterized by decreasing AI values 
post June 2017. The period 2019-20 is characterized by 
low AI values (oscillating between 0.2 and 0.05), indicat-
ing that the market was relatively efficient during this 
period. If we analyze the wine market’s response to the 
Covid-19 crisis, we can see no significant fluctuations in 
the AI, indicating that wine market was not significantly 
affected by the Covid-19 induced economic crisis so far. 
However, a delayed impact cannot be ruled out. 

CONCLUDING REMARKS 

The purpose behind this study was to analyze 
nature of informational efficiency in the wine market. 
To achieve our objective, we used six variance ratio tests 
and two tests for serial dependence on the daily returns 
of LIV-EX 50. We applied the tests on the whole sam-
ple and four equally sized non-overlapping sub-sam-
ples to see if weak form efficiency could be categorized 
as episodic. We estimated Hurst coefficient to test for 
the presence of long memory in the data. The statisti-
cal tests exhibited mixed results regarding weak form 
efficiency, while the Hurst coefficient values confirmed 
long memory. Further, presence of non-linear depend-
ence was detected. Considering these factors, we tested 
the dynamic nature of information efficiency by estimat-
ing the adaptability index (AI) for the LIV-EX 50 returns 
over a rolling window of length 500.The AI values 
showed that the wine market is periodically oscillating 

between states of relative efficiency and inefficiency. We 
use the word relative as AI never reached its theoretical 
minimum value of zero. Periods of inefficient behavior 
often coincided with episodes of economic turmoil. Our 
analysis revealed that the Wine market was adversely 
affected by events such as the Bordeaux wine price bub-
ble, the Quantitative Easing 3 (QE3) tapering by US 
FED, Brexit and Covid-19. Our results confirm the find-
ings of [44] , that wine markets are influenced by Macro-
economic fluctuations directly and indirectly. 

Regarding market efficiency, our results confirm the 
findings of [29], indicating that wine market is infor-
mationally inefficient. However, our study reveals that 
the notion of informational efficiency in wine market 
is dynamic than static. That is, the market participants 
adapt according to the prevailing market conditions. 
Therefore, our study extends the work carried out by [29].

From the AI values, we can see that the wine mar-
ket switches between states of relative efficiency and 
inefficiency. An inefficient market implies that the wine 
returns do not follow a random walk and there can be 
predicted. Hence, there is chance of excess profit to be 
made. Further, When the market is the in period of inef-
ficiency, the Wine prices do not reflect all the available 
information, enabling the market participants to incor-
porate their own hidden information set while creating 
strategies and reap extra gains. However, this would 
not be desirable in the long run, as mispricing of assets 
invariably leads to asset bubbles and market crashes [45]. 
Therefore, from a policy perspective, it would be better 
to make wine market related information to be more 
accessible to all stakeholders so that the information 
asymmetry in the market could be minimized. 

Our results reveal that the wine market was largely 
unaffected by the COVID-19 induced financial shock. 
From an investor perspective, this is a positive news, as 
wine could be employed as a safe haven instrument dur-
ing times of crisis. Our results reiterate the safe haven 
property of Wine market, previously discussed by [19] 
and [21]. For practical purposes, the AI could be used as 
an indicator to measure relative market efficiency at any 
point. If AI values are away from zero, there is a depend-
ence structure present in the market and it may persist 
for some time. An investor could employ appropriate 
models to identify the nature of persistence and design 
necessary trading strategies. 

To conclude, it is better to treat information efficien-
cy as a dynamic concept rather than a static notion. Our 
results conclusively proved the dynamic nature of infor-
mation efficiency of the wine market and confirmed the 
safe haven property of wine. We suggest investors to con-
sider these aspects while making investment decisions. 
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