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ABSTRACT

The article analyses the literature on sustainable innovation in wine industry, applying the systematic
review approach. The recent review provides answer to the questions: What kind of innovations wineries
implement in order to operate sustainably? What are the driving forces of these innovations and how do

these effect company performance? We find that the majority of the innovations are process or product
oriented focusing on the cultivation and winemafking process or on the product itself. The key motivation

Jactors of innovations are managers’/ owners’ commitment, consumer needs and export orientation,

networking. Costs of investments, lack of information and knowledge, negative managers’/ owners’
attitude, inadequate regulations, profit pressure from sharebolders, uncertainty are the main barriers of
innovations. Sustainable innovations effect positively companies’ performance. Economic performance is
measured by competitiveness, new marfkets, volunme of export, costumers’ loyalty, operational risk, strong
brand and eco-efficiency. Environmental performance is measured by lower environmental impact, better
product and company image, higher level of reputation. The review of innovation and performance

interaction may allow drawing policy implications for future actions.

Keywords: sustainable innovation, wine, motives, bartiers, company performance

INTRODUCTION

Winemaking is one of the eldest human activities, its cultural importance exceeds
market terms. The sector had to be renewed several times during history, one
example is the epidemic of phylloxera at the end of the 19 century.

The wine sector has a wide-ranging socio-economic importance: viti- and
viniculture are deeply embedded in culture and religion. Vineyards, wine-press houses
and cellars formulate the very basics of the rural landscape. Wine is a high value added
product, and an export-import article of a great importance. Vine cultivation and
wine making are knowledge intensive agricultural and food sectors.

These days humanity faces a global ecological crisis. Steffen et al. (2015) found that
the three most irreversible ,,planetary boundaries” are unbalanced biogeochemical
(Phosporous and Nitrogen) flows, biodiversity loss and land system change.
Surprisingly, climate change ,,only” comes at the fourth place in the list of most
severe global problems (Szeffen ¢t al., 2015).

Global environmental problems challenge viti- and vinicultural enterprises
greatly. Increase in temperatures and extreme agroclimatic events are expected to

55


https://doi.org/10.33568/rbs.2817

Valéria 1 ekics: Sustainable Innovation in the Wine Industry - A Systematic Review

cause damage to vine stocks. Pests and diseases are likely to cause problems. The
suitable location for vine is expected to shift to higher altitude and latitude as well.
Actors of vine and wine sector have to mitigate the negative impact of their activities
on the environment (mitigation strategy) on the one hand, and they have to adapt
themselves to changing climatic conditions (adaptation strategy) on the other hand.
Mitigation measures are reducing carbon and water footprint, increasing energy
efficiency, utilizing renewable energy sources and process residues to produce
biofuels, new packaging alternatives to minimize weight. Adaptation measures are
the use of cover crops, irrigation, changes in the geography of wine, introduction of
new vine varieties in the maintained area (Carroguino et al., 2020; Kirdly, 2017). The
search for sustainable solutions may hide innovative solutions for wine businesses.

The international wine market is characterized by strong competition, changing
consumer attitudes and it needs to stimulate the actors of the wine market to
continuous improvements. Innovation is indispensable to survive, improve, grow
and to continuously assure the ability to generate profit in this turbulent environment
(Gilinsky et al., 2008).

Schumpeter emphasized the role of entrepreneurship and innovation in economics
in the eatly 20 century. He pointed out that entrepreneurs can alter the competitive
market through new products and processes, which is a result of their successful
innovation. He underlined the relevance of entreprencurship to the development of
innovation. His classification of innovation activities specifies product innovation
(focusing on new product development), process innovation (focusing on new
production methods), marketing innovation (focusing on new markets), supply
innovation (focusing on new sources of raw materials) and organizational innovation
(focusing on new organizational structures) (Schumpeter, 1934).

Sustainable businesses of the wine sector ,,are committed to behave ethically and
contribute to economic development while improving the quality of life for the
workforce, their families, the local and global community as well as future
generations” (Crals & Vereeck, 2004). Thus sustainable innovations generate new
solutions to improving companies’ performance in environmental, economic and
social terms at the same time (E/kington, 1998). This kind of modernization requires
strategy and system oriented leadership, and can lead to success if the whole structure
of the organization is involved in the development process (Kneipp et al., 2019).

The rate of adoption of innovations depends on their several perceived attributes.
Relative advantage of a certain development (profit, cost efficiency) effects positively
its adoption. Incentives in form of direct or indirect payments of cash are able to
speed up the diffusion of agricultural innovations. Compatibility of an innovation
with former ideas, beliefs can either foster or hinder its rate of adoption. The
complexity of an innovation effects negatively its rate of adoption, as understandable,
easy to use solutions are preferred for implementation. Trialability of innovations
relates positively to their adoption rate. If the results of the innovation are visible or
can be communicated to others, the rate of its adoption rises (Rogers et al., 2019).
These factors have a complex effect with different intensity on the rate of adoption.

Although literature suggests that companies can benefit from the implementation
of sustainable innovation, empirical results are still inconclusive. Several studies have
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investigated the application of sustainable innovation practices in the wine sector,
but there are still gaps regarding wineries’ performance. In addition, there is a lack of
comprehensive overview on the innovation in the wine sector. Thus, the aim of the
study is to provide a systematic review on sustainable innovation of wineries with
special emphasis on the classification innovation activities, motifs and barriers of
adoption and the effect of innovation on the performance of businesses.

METHODS AND RESULTS

The systematic review approach has become an increasingly popular research tool in
social science including economics and business studies. However, the use of
systematic review is still rare in wine business research. The first step of the systematic
review is to formulate research questions. The next phase is to design a review
protocol describing the research strategy, the criteria for inclusion and quality
assessment, the process for screening, data extraction, synthesis and reporting. The
third step is to summarize and discuss the main findings of the relevant literature
(Xiao & Watson, 2019). This rigorous protocol minimizes researcher bias occurring
in data selection and analysis. It also provides validity, reliability and repeatability for
the study, upon which comprehensive scientific report on literature of a specific
theme can be filed (Tranfield et al., 2003).

The selection process

We focus on studies exploring sustainable innovations of vineyards and wineries. We
investigate the sustainability issues in the triple bottom line context.

Search strings were created with the words swstainable, innovation, viticulture,
viniculture and their synonyms as follows:

sustainab* OR green* OR eco* OR environment* AND innovat* OR
chang* OR improve* wine* OR vine* OR grape* OR oenolog* OR
viticultur* OR vinicultur*

The systematic search for literature was based on the two electronic databases
Web of Science and Scopus in February 2021. The search provided 1239 results in
Scopus and 1036 results in Web of Science, altogether 2275 results. After refining the
search with the inclusion of the research area of environmental studies, agtricultural
economics policy, agriculture multidisciplinary, social sciences interdisciplinary, eco-
logy, development studies, business, management, operations research management
science, economics, multidisciplinary sciences, business finance and behavioral scien-
ces, and inclusion of journal articles published between 2000 and 2020 in English
language, the number of results for screening has decreased to 550.

The screening process of the literature is illustrated on Figure 1.

216 articles appeared in both databases, so they were excluded as duplicates. 57
articles were excluded because of the title and 144 articles because their abstract did
not show a high level of importance with the research topic. We read the full text of
140 articles and excluded 95, because they did not focus exclusively on vineyard’s or
winery’s innovation. Finally, we find 45 articles for detailed analysis (See Annex).
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Figure 1: The selection protocol of the literature
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Data analysis

We classify the articles, based on the following characteristics: publication year,
research focus, research area, theoretical background, research question, research
method, sample size, type and variables of analysis, types of innovation, driving
forces and barriers of innovation, effect of innovation on performance (yes, no, not

significant), findings.

Topicality of the research theme and regional focus of the research

The number of articles exploring sustainable innovation in viti- and viniculture has

been increasing since 2000 (Figure 2).
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Figure 2: Number of articles between 2007-2021
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The rising research interest might be triggered by the expansion of New world
wine on the international market. Australia has tripled its wine production and geared
up to 7.5 times its wine export between 1992- 2004 (Swith & Marsh, 2007). Smith
and Marsh regard technological innovation and capability creation, developments in
collaboration and associational structure, processes of industry dynamics and
consolidation as the main driving forces of dynamic growth in the wine sector.

The success of New world wines effected unfavorably the production and export
indicators in the “Old world” (=Europe): only Spain could double its indicators,
France and Germany could achieve a modest growth, but Italy bore a regression in
the indicators (OIV, n.d.). Research on innovation in wine sector focuses therefore
on Old world; primarily on Italy and Spain (Figure 3 and Figure 4).

Figure 3: Geographical focus of the articles (Countries)
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Figure 4: Geographical focus of the articles (Europe — outside Europe)
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A wide range of disciplines is dealing with the research topic; more than a half of
the analyzed articles were published in the following 6 journals: Sustainability, Journal
of Cleaner Production, Wine Economics and Policy, International Journal of Wine
Business Research, International Journal of Entrepreneurship and Small Business,
British Food Journal. Additional 21 journals provided 1-1 article for this review
(Figure 5). The number and diversity of journals dealing with the research topic
demonstrate its multidisciplinary feature.

Figure 5: Journals of the articles
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Research methodology and analysis

93% of the reviewed studies gathered primary data for the research via questionnaires.
51% of the studies applied qualitative and 49% applied quantitative methods for the
analysis (Figure 6).

Figure 6: Distribution of methodology applied
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Case study is the most frequently applied method (5, 8, 9, 13, 15, 19, 22, 23, 25, 34,
41) (Figure 7). This qualitative research method is also suitable for showing the effect
of hard-to-quantify variables like tradition or generational succession and innovation.
A lot of research used descriptive statistics to show relationships between variables (6,
10, 12, 25, 32). Multivariate statistical methods are frequently applied; factor analysis is
appropriate to arrange and analyse groups of factors motivating or hindering
innovation (2, 4), cluster analyses enable clustering and analysis of vineyards or wineties
upon their relation to innovation activities (2, 4, 11, 14, 33). Regression analysis is a well
suited method to survey how a company’s feature, employee’s ability, knowledge
network or demand factors effect innovation (3, 27, 30, 38).

Figure 7: Distribution of articles by methods
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Sustainable innovation in the viti- and vinicultural sector

In papers a total of 5300 enterprises and their innovation practices were surveyed
worldwide. The majority of the articles differentiate product and process oriented
innovation (2, 7, 23, 26, 27, 28, 34), a smaller part of literature differentiates according
to the functional unit of its orientation; viti- or vinicultural innovation (3, 15, 37).

We classify innovations following the classical typology (Schumpeter, 1934):
product innovation, process innovation, marketing innovation and organizational
innovation. The most frequently implemented product innovations were planting of
new vine varieties, improving product characteristics, applying product labels,
participating in voluntary certification, broadening the wine assortment, producing
high quality wine with less alcohol content, charging premium price, introducing
packaging alternatives, new design of bottles and labels. Most of the innovations are
process oriented and intend to improve the sustainability of the process of vine
cultivation and wine making. The most frequently recognized process innovation
activities were integrated viticulture management, organic farming, introducing
environmental management systems (EMAS, ISO 14000), vine and plot monitoring,
eliminating chemicals from pest control, use of sexual confusion, interrow plantings
to avoid insecticides and assure soil retention, use of mulches, less use of machinery,
applying renewable energy; solar energy and utilization of biomass, efficient use of
water, energy and materials, waste and wastewater treatment, recycling.

We find innovation focusing on marketing and sales of the companies: ,,Our
sellers are our ambassadors” slogan emphasizes the importance of sales
representatives in the transmission of a firm’s value to the consumer (34), raising the
importance of cellar door sales and wine tourism (33), optimizing the distribution
channel, the connection to short supply chain (11), green marketing (30).

Organizational and structural innovation enable businesses to correspond to the
environmental and social needs via restructuring the organization of the company or
developing a sustainable business model (34, 35): new management positions will be
created (e.g. environmental manager), favoured position of research and develop-
ment and HR activities within the organization, adopting team work management,
training and raising the environmental awatreness of the employees, integration of
new channels of communication like Facebook, Instagram into the firm’s
communication strategy (Figure §).

Figure 8: Types of innovation
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In the next step we have classified the motives (Table 1) and barriers (Table 2),
which may foster and hinder a company’s innovation according to their source;
internally determined and externally determined factors.

Table 1: Driving forces of sustainable innovation

Internal driving factors External driving factors

- Owners’ managers’ awareness - Market trends, consumer needs

- Generational succession - Competition

- Strategic approach in management - Customer expectation

- Cost reduction - Industry initiatives

- Improving product and service quality | - Export orientation

- Risk avoidance: need for safety and - Government regulations (supportive)
security - Subsidies

- Vision of a sustainable business - Climate change

- Minimizing ecological footprint - Networking and cooperation with

- Tradition customers, suppliers, research

- Structural characteristics (size, institutes, government organizations,
corporate organization) marketing agencies

- Absorptive capacity - Supporting national wine strategy

- Knowledge exchange - Sectoral infrastructure

- Quality and Environmental
Management Systems

- Voluntary certifications

Table 2: Barriers of sustainable innovation

Internal barriers External barriers
- Owners’ managers’ negative attitude |- Government regulations (inadequate)
- Cost of innovation - Pressure from shareholders
- Lack of (environmental) knowledge |- Uncertainty and risk
- Lack of information - Lack of technical and financial support
- Financial risk - Insufficient public financing
- Tradition - Bureaucracy
- Dependence on technology suppliers |- Sectoral economic culture
- Organizational restraints - Short-term perspective in economic
- Resistance of (key) employees thinking
- Time intensity - Greenwashing

The viti- vinicultural companies are value-oriented businesses, their development
strategy is oriented by ethical considerations (Schimmenti et al., 2016; Remand et al.,
2012); the owners’ and managers’ awareness, tradition (I7ontis et al., 2016) and the
intention of preserving biodiversity (Fiore e al., 2017). Sustainable innovations have
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to effect companies’ performance positively, too (Forbes & De Silva, 2011; Cullen et
al., 2013). Forbes and Cullen explored the development intentions of farmers having
been engaged in Greening Waipara project in New Zealand, and stated that only
those development actions would be realized, where benefits exceeded costs.

We have investigated the articles according to the effect of the innovation on
business performance. More than a half (62%) of the studies analyse the effectiveness
of development actions and 61% of them stated a positive impact. We assume a
demonstrative intension of the researcher (they want to prove the effectiveness of
sustainability) and (with cost-efficiency analysis) well supported investment decisions
behind this number. More than half of the studies analyzing the effectiveness of
sustainable innovation apply qualitative methods (54%). It can be seen obviously,
since many of the indicators expressing effectiveness are difficult to quantify; such as
image or reputation (Figure 9).

Performance perceptions can be altered by certain business models. Guerrero-
Villegas et al. (2018) found a divergence between objective performance in its
conventional sense and subjective performance concerning the managers’ way of
thinking of performance and disclosed that innovation influenced subjective
performance directly and indirectly, with the mediation of CSR (Corporate Social
Responsibility) the objective performance. Consequently, if managers want to
achieve greater performance, they need to implement innovation activities enhanced
by CSR practices (Guerrero-1illegas et al., 2018).

We have classified performance indicators by sustainability criteria: 1) economic
performance is indicated by competitive advantage, economic efficiency, cost
efficiency, profitability, growth, increase in sales, stronger brand, pricing power,
increase in value added, new markets, export, customers’ loyalty, lower level of risk
(legal and regulatory, commercial risk), improved management system 2)
environmental performance is indicated by levels of GHG (greenhouse gases), waste
and noise emissions, consumption of water, energy and raw materials, integration of
environment into productive processes, value capture image, reputation and 3) social
performance is indicated by employee recruitment, creation of job positions, greater
professionalization.

Figure 9: Effect of innovation on performance by type of analysis
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Innovations of Old world wineries will be more frequently analyzed by their effect
on company performance than those of the New world. We suppose the expansion
of New world wine in the international market for the main reason (Fizgure 710).

Figure 10: Effect of innovation on performance by type of analysis
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SUMMARY AND CONCLUSION

The paper overviews the state of art of research on sustainable innovation in the wine
sectors to gather current evidence and identify the gaps for future research. A robust
protocol of the systematic review and a rigorous procedure selected 45 studies which
contributed to identify the battiers to sustainable innovation creation and diffusion
in the wine sector.

Two-thirds of the studies were published in the past 5 years. This is both evidence
of the early and partial nature of the findings, and also of the potential, importance
of this research subfield. This research attention coincides with the fact that in the
last decade the importance of new wine world increased.

One of the major success factors implying this expansion is innovation.
Innovations with a firm’s resources and development capacities are able to build
organizational resilience, which is essential for the long-term sustainability of
businesses (Go/icic et al., 2017).

The literature shows that the sustainable innovation in the wine sector is about
the creation or adoption of new ideas and technologies. Various studies point to the
on-going importance of diverse capacity for innovation embedded in and constituted
by dynamics between geographical, socio-economic, political and legal subsystems.
Several factors appear as predominant barriers to innovation across different settings
and geographical areas. If owners and managers are not committed to sustainability,
the major driving force of environmental and social improvements fail. In such cases
other factors like resource deficiency in terms of finance, information gap or
inadequate government regulations will be perceived as (more) momentous
drawbacks to innovate in sustainability.

The manager’s awareness is also crucial to manage sustainable development as a
strategy and to integrate innovation into the overall structure of the company. This
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embeddedness can be forced by several sustainable management standards and tools;
guidelines and self-assessment handbooks for farmers. Two examples are the Farm-
A-Syst in California (Obmart, 2008) or Best Management Practices in Southern Spain
(Trividio-Tarradas et al., 2020).

The additional advantage of the application of Best Management Practices is that
it does not require desperate changes in the current cultivation and production
process. It is also relatively cheap and easy to apply and results in indirect benefit,
like increase in productivity and quality (Barba-Sanchez et al., 2012). Measuring and
comparing results of overall sustainable innovations require indicators. There is an
excessive need for a sustainability indicator that covers both mitigation and
adaptation in the wine sector (Carroguino et al., 2020).

Local and small-scale innovations are of high importance. The collaborative
business model is favorable for this kind of innovation, since its complexity requires
local experiments that are easily applicable and enable interaction with local actors
(Losada et al., 2019).

The role of networking and cooperation in wine eco-system is emphasized in a
lot of research; regional and functional cooperation are of high importance for the
wineries” development ability. Eco-innovation multiplies its effect if customers are
involved (Frigon et al., 2020). The propensity to eco-innovate correlates positively with
networking. Businesses cooperating with supply-chain members (vertical
collaboration) and with competitors (horizontal collaboration) adopt ecological
innovations more easily and faster. Wineries” R&D effort correlates positively with
their innovative behavior as well ($7asi et al., 2016).

Additional factors motivating sustainable innovation are consumer expectations,
market needs and export orientation. It is not surprising that subsidies and
governmental regulations only enhance the adoptions ability when managers' and
owners' sustainability commitment would be otherwise low. (Carroguino et al., 2020).

Some factors may have positive and negative effects. Tradition for example forces
innovation in case it refers to high quality wine, production process or historical
terroir. Nevertheless, it hinders development in case it is interpreted as a rigorous
process, norm: ,,It’s an innovation recovering the ancient wine making method” (28)
(Vrontis et al., 2016). Legal setting and governmental regulations have also dual effect
on innovations: they may motivate the adoption of sustainable practices if they are
simple, easy to comply with. Inadequate regulation on the other hand may hinder the
willingness to innovate.

Managers’ and owners’ awareness of sustainability, their commitment to run the
business in a sustainable way are the most important driving forces for sustainable
improvements, as their negative attitude is the major barrier to ethical innovations.
Ambitious goals, proactive and innovative managerial attitude are able to effect the
companies’ performance positively, as proven by the reviewed literature.
Sustainability innovators should work as change agents to solve the “wicked
problem” of finding ways of climate mitigation and address other challenges of
unsustainable development.
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The considerable need for finance and knowledge, the importance of supporting
national wine strategy and legal setting related to sustainable innovation are the most
relevant implication for government organizations and policy makers.

Sustainability is an environmental issue with a very narrow attention to its social
aspects in the recent study of the wine sector. In this review of literature, we identified
a wide range of sustainable innovation activities and their (positive, negative or not
significant) effect on business performance in its economic and environmental sense.
Socio-cultural aspects desetve more emphasis regarding that heritage as the fourth
aspect of sustainability in viti- and viniculture. Future research in the area should
focus on documenting best practices systematically. In order to assess development
activities with their impact more precisely we would gather numerical data. This
quantification of sustainable innovations and performance indicators enables us to
study the relation between them more exactly.
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