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Abstract: Much has been done in the wine production sector to promote sustainable development. Given its relevance in the economy 
and in society, it is fundamental to align its activities with the optimal use of resources and the regeneration and restoration of the 
natural system in agreement with the premises set by the Circular Economy (CE). The main interest of this work was, through a 
systematic literature review, to identify in the revised studies how the wine sector has incorporated the premises of CE in its activities. 
Six topics define the concerns addressed: water, solid waste, energy, chemical use, land use and ecosystems, in different parts of the 
chain: viticulture, winemaking and distribution. From the evaluation of 41 selected empirical studies, no clear definition regarding CE 
was found; however, the detailed analysis reveals aspects which incorporate CE practices such as the reduction of waste disposal by its 
treatment and recovery, the best use of resources at all stages of the process chain and the need to rethink and redesign current practices. 
The specific subjects identified were waste recovery, alternative energy sources such as biofuels production and water quality 
improvement. Land use, ecosystem impacts, and use of agrochemicals were not considered. 
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1. Introduction 

Discussing wine production in the context of the 

sustainable development goals is of paramount 

importance, not only to contribute to improvements 

and developments, but also to contemplate measures 

necessary to reduce direct and indirect 

socio-environmental impacts throughout the value chain. 

As one of the oldest activities, wine production has a 

high relevance in the economic, cultural, social and 

environmental dynamics in several regions worldwide 

[1-3]. Facing the demands to align economic activities 

with the premises of circularity in the European 

market since the presentation of the Action Plan for 

the Circular Economy (CE) by the European 

Parliament in 2015 [4], it is necessary to move 

forward with new business models that contemplate 
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the restoration and regeneration of the systems, with 

the exclusion of waste generation and pollution, 

allowing the use of resources for as long as possible. 

Thus, it is necessary to move beyond sustainability 

practices [5, 6]. 

If compared to other chains, the wine industry is 

considered of low environmental impact [2, 7]. 

However, studies show the adoption of different 

practices in different themes with a focus on 

improving environmental performance [7-11]. 

Although the publication of studies on sustainability 

and environmental performance in wine organizations 

has increased substantially in recent years, Christ and 

Burritt [2] point out that this has occurred in a 

disconnected way and that, overall, is underdeveloped. 

This indication motivated the present study in order to 

understand how then the insertion of the CE in the 

wine industry is presented at the present state of the 

research. Thus, based on systematic literature review 

of scientific studies, the present work aimed at 

D 
DAVID  PUBLISHING 



How Has the Wine Sector Incorporated the Premises of Circular Economy 

 

109

identifying existing studies which cover this topic in 

the aforementioned economic segment. 

1.1 Circular Economy  

CE has aroused high interest in recent years, 

although it is not a new concept [12, 13]. This is 

because it has become part of long-term government 

strategies to address the supply side problems of 

increasingly limited resources with the growing global 

demand for over-consumption and rapid disposal [12, 

14]. Many of the socio-environmental issues have 

already been incorporated and worked on by the 

sustainability approach. However, what has been 

perceived so far is that the responses were not 

sufficient since the main engine of the economy is still 

based on a linear take-make-use-disposal model [6, 

15]. The adoption of a circular model has been 

identified as fundamental to the achievement of the 

sustainable development goals [16, 17] and will allow 

socio-economic activity to be aligned with tolerable 

levels of access to natural resources [14]. 

The structuring concepts of CE are centered in the 

natural system, where it is known that in nature nothing 

is lost, nothing is created, everything is transformed 

and there is no waste. In other words, it is necessary to 

design products and services without pollution. Pollution 

is in agreement understood as a design error in which 

the resources were not correctly or completely used 

[18]. In addition, it is necessary to keep products and 

materials in use for the longest possible time, for their 

highest economic value. And finally, there must be 

regeneration of material resources and systems, both 

in what belongs to the so-called biological cycle as 

well as in the technical cycle [19-21]. Therefore, new 

forms of action by all the active sectors are imperative 

throughout all phases of the value chain. The reuse of 

resources, the transformation of waste into new 

materials and forms of energy and the restoration and 

regeneration of systems become inherent stages in the 

production processes in order to promote their greater 

effectiveness [22]. 

With the interest in aligning sectoral activities with 

the strategic demands of the CE Action Plan, many 

organizations started to contemplate new tools and 

new business models. For this, systematic and 

structural changes are required in industries and their 

activities to effectively reach higher levels of 

productivity with existing resources, in addition to the 

development of new technologies [23]. 

1.2 Wine Production 

Every production that has in its essence agricultural 

practices has faced in recent times a huge number of 

challenges, mostly those directly related to 

environmental impacts [24]. Climate change has 

become a highly relevant issue in the agricultural sector 

due to the variability of temperatures in the different 

regions of the planet, changes in precipitation rates, the 

occurrence of extreme events, among others, which 

directly affect the productivity and quality of the 

production [2, 25, 26]. Both the production of grapes, 

which is resilient by its nature, and the respective wine 

production chain have worked to address the various 

obstacles through better environmental management 

practices [27]. Although wine is the result of a 

combination of particular elements of a micro-region 

(soil, climate, culture, among others), there is a 

worldwide concern about how this activity can help the 

pursuit for sustainability in the medium and long terms. 

There are regulatory attention [28] and various 

voluntary movements [29, 30] to promote the best use 

of resources and to stimulate cultivation and 

production best practices. Studies highlight the concern 

to develop and implement different tools and 

technologies, throughout all stages of the wine 

production process [31-33]. However, many fronts 

(soil, water, energy, waste, local and regional impacts, 

logistics, materials) are equally important to be worked 

on. In addition, there is a difficulty in transferring 

findings in academic research to organizational 

practices, given the singular context of each study [28]. 

Considering the socio-economic dimension that the 
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wine industry represents, the environmental impacts 

already felt (global reduction of production by 8% due 

to climatic risks [34]), which should remain in the near 

future, it is extremely necessary that this chain 

performs the business according to the assumptions of 

the CE. 

2. Materials and Methods 

The paper is based on a systematic review of 

documents [35, 36]. Such method of analysis brings 

evidence to a specific intervention based on the 

existing literature, using explicit and systematized 

search methods, careful appraisal and synthesis of the 

selected elements [35]. The documents were indexed 

in 4 databases with a large number of academic 

publications: (1) SCOPUS, that brings together a wide 

coverage with more than 22,800 titles in multiple 

scientific areas and subareas; (2) Web of Science 

(WOS) collection which has more than 18,000 high 

impact journals; (3) Springer Link, with 3,556 

journals; and, (4) Science Direct with 3,800 journals. 

All databases were distributed in several scientific 

fields such as Life Sciences, Engineering, 

Mathematics and Biomedicine, among others. 

The first step of the chosen research method is the 

definition of the research question, which was: “How 

has the wine sector incorporated the premises of 

Circular Economy?” From this point on, it was 

defined as the main term “CE” which was crossed 

with the term “Wine”, in all the fields of the search 

engine (article title, abstract, keywords, full-text, 

references). 

Using these criteria, a total of 618 results were 

found in the 4 databases (May, 2019). In Science 

Direct 50 papers were found, at the base of the 

Springer Link 108 results were listed and, in the 

Scopus database, plus 452 were obtained. 

Interestingly, the amount indicated in the WOS was 

only 8 publications. 

As indicated in the work by Christ and Burritt [2], 

the highest incidence of publications on sustainability 

occurred after 1995. In the review of the literature on 

CE by Korhonen, et al. [14], works with this subject 

started to be published in 2007. However, the date 

limit of 1995 was established in the present study. It 

was found that the greatest emphasis of published 

works in our sample occurred after 2015 with the year 

2018 having the greatest number of studies, as shown 

in Table 1. 

As the interest was in scientific studies, manuscripts 

published as research articles and review articles have 

been selected, eliminating all other options such as 

conference manuscripts, reports, and others. Also, no 

selection of areas (biology, engineering, agri-food, 

humanities, or otherwise) was made to allow the 

greatest number of results. 

From such criteria, a total of 230 studies were 

found distributed by Science Direct (31), Springer 

Link (27), SCOPUS (165) and WOS (7). This list was 

further narrowed to reduce at the SCOPUS database 

the results to include only those which had the word 

“wine” only in the main fields (title, abstract, 

keywords) and not in the whole text which reduced 

such results to 18, therefore leading to a final selection 

of 83 studies. Finally, duplicates were removed 

leading to a final number of 72 studies for analysis, 

and from those, 67 results were selected by removing 

those with no full text available or not previously 

properly allocated to the type of manuscript targeted 

for the study (e.g. abstract, information of a special 

issue). 

After reading the 67 abstracts, although indicated as 

related with CE and wine, it was evident that the main 

objective of 23 papers was not directly oriented to the 

production of wine and in some cases the searched 

terms were allocated only to the reference list of the 

study, or, in cases, the study was related to the area of 

anthropology, where the word circular was related to 

an aesthetic context, just as in the works of biology 

the association of the word circular was for a certain 

type of cellular structural characteristic. Further, 3 

papers were eliminated because they represented 
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Table 1  Research and review studies on CE at the wine industry, resulting from the systematic review. 

Year Number of papers References 

2019 8 [8], [37], [38], [39], [40], [41], [42], [43] 

2018 23 
[3], [7], [31], [44], [45], [46], [47], [48], [49], [50], [51], [52], [53], [54], [55], [56], [57], 
[58], [59], [60], [61], [62], [63] 

2017 3 [64], [65], [66] 

2016 1 [67] 

2015 4 [68], [69], [70], [71] 

2014 1 [9] 

2013 1 [72] 
 

 
Fig. 1  Overview of the systematic literature review process and respective results. 
Based on Schmeisser [73]. 
 

literature review. Fig. 1 presents the steps applied to 

the systematic review performed. 

From the remaining 41 articles presented in Table 1, 

a framework analysis was carried out according to the 

subdivisions presented in the work by Christ and 

Burritt [2], which, after an integrative review in the 

wine chain for the sustainability look, the authors 

established six thematic divisions: water use and 

quality; solid waste—organic and inorganic; energy 

use and greenhouse gas emission; chemical use; land 

use; and, impact on ecosystems, in three different 

parts of the chain: viticulture, winemaking and 

distribution. However, in the reading of the articles 

under analysis, it was possible to identify some 

differences in relation to the authors’ framework in the 

work of 2013. Of the three areas initially defined, it 

was verified that eight studies carried out researches 

focusing on supply chain without emphasizing 
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viticulture or production of wine. So, this division was 

included in addition. The results by clipping divisions 

by chain area were: 7 articles in viticulture; 23 articles 

in winemaking; 8 articles in supply chain and 3 

articles in distribution (Fig. 2). 

Following the analysis, there was a new divergence 

about the study conducted by Christ and Burritt [2], 

more directly regarding the division of energy. 

Previously, the authors had described works focusing 

on carbon footprint and greenhouse gas emissions. In 

the current review of CE in the wine chain, the works 

that highlighted the energy theme were geared 

towards the generation of renewable energy through 

biofuels production. In addition, it was found that the 

studies published also addressed the waste treatment 

topic. That is, the energy framework of the work 

found contemplates not the interest in carbon footprint 

determination but rather the study of energy 

production from waste resulting from wine 

production. 

Finally, the division of the studies by themes was 

reflected in the following distribution: 7 works 

focused on water; 10 articles brought evidence of 

research into energy derived from waste; 21 articles 

were destined to work with waste treatment and 

recovery; 2 studies dealt with waste treatment in 

conjunction with water quality, and only one study 

worked in the six subareas in equal degree of 

relevance. No work has been found that has directed 

efforts to land use, chemical use and the impact on 

ecosystems (Fig. 3). 

The studies covered a wide range of different 

approaches, in different lines. There was a greater 

concern in analyzing the possible derivatives by 

treatment and recovery of materials through new 

flows, use of waste-derived resources, metrics and 

management indicators mainly in cases of measuring 

environmental impact through life cycle assessment 

and comparative studies between performance at 

different regions, individual case studies, and studies 

concerned with distribution packaging. 

Given that the objective of this work was to identify 

how the theme of CE has been reflected in the 

activities of the wine sector, an evaluation was 

performed to access the level of depth of the studies 

which presented such information. From the 41 

manuscripts analyzed, it was noticed that the theme of 

CE is not yet formally declared as incorporated in the 

actions although being pointed out as necessary for 

exploration in future works. However, in some cases, 

it was verified that even though the work did not 

contain the definition of CE, the concepts are, in some 
 

 
Fig. 2  Distribution by chain area divisions. 
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Fig. 3  Division by sustainable themes considering the present study and information adapted from Christ and Burritt [2]. 
 

way, present in the context of the work, especially in 

relation to the concern about reduction of waste 

disposal by its treatment and recovery, the best use of 

resources at all stages of the chain process and the 

need to rethink and redesign current practices taking 

into account sustainability aspects. 

3. Discussion and Conclusions 

CE publications are attracting interest in recent 

years, being a growing field, especially since 2015. In 

the identified sample of 41 scientific manuscripts 

focusing on the wine chain, the subject of circularity is 

not strongly defined, and, in some cases, only future 

research needs are indicated. In a more detailed 

analysis, it was possible to perceive that, although the 

definition of CE is not explicitly presented, its essence 

is inserted in the works since they contemplate the 

structuring elements of CE such as optimal use of 

resources, treatment and recovery of wastes and the 

revision of the production cycles, considering 

sustainability aspects. 

The present study was interested in making a first 

approach to review the current scientific status 

concerning academic publications in the wine sector 

in relation to the CE theme. It was possible to notice 

that CE addressed to the wine industry is a transversal 

subject conducted by different journals, in multiple 

science fields. The filters applied in the systematic 

literature review were searched by the direct terms 

“CE” and “wine”. Other search fields would also be 

relevant for analysis, which may also characterize CE. 

Therefore, the suggestion for future work is included 

in the search fields terms such as industrial symbiosis, 

recycling, upcycling, dematerialization, servicing, 

modulation, disruptive technologies and circular 

design to have a more broad and complete assessment. 

It is perceived that a vast range of aspects is yet to be 

studied and thus a higher number of studies covering 

these issues are expected in the near future, thus 

contributing to increasing sustainability in the wine 

sector. 
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