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Preface 
I decided to take the opportunity to complete my final placement in the last block of 
Launching your career (Lycar) in a hospitality-related sector, which I had grown more 
and more fond of over the past years. It was my idea to explore the world of winemaking 
and find out if I can picture myself pursuing a career in this field. When the application 
process turned out to be successful, the following months started taking shape with the 
outlook to be starting the internship at Domaine Agnès Paquet in burgundy in August. 
The internship itself, as well as the Research Proposal and Company Project were a 
fulfilling experience, as I was actively working on pursuing my dreams. 

The project interlinks perfectly with my own values of taking responsibility of the own 
actions regarding the environment as well as my passion for wine and curiosity for 
correlations in the world. 

I would like to thank Agnès Paquet for the incredible learning experience at her company, 
the continuous support and interest in the project and the trust with all the sensitive 
data. Furthermore, I would like to thank the entire staff at the winery for supporting me 
and making this new place my home.  

Furthermore, I would like to thank my coach Mr Heijblom for the support during the 
entire process and the regular coach meetings, as well as my peer group with Jip 
Monninkhof and Maaike Hiddema. Also, I would like to especially thank Jonas Jost and 
my parents for critically questioning my work and therefore helping me improve. 

And lastly, I would like to thank Heinrich Färber, Bettina Sans, and Pierre Enjalbert, 
without who I would not have found the placement at this winery. 

I am looking forward to seeing how future research and reporting will build up on my 
project and am looking forward to returning to the winery after graduation and studying 
oenology and viticulture. 

I hope you enjoy the read. 

 

Johanna Lucas  
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Executive summary  
Within the context of the last block at Hotelschool The Hague (HTH), the management 
internship was completed at the medium-sized, organic winery Domaine Agnès Paquet in 
burgundy. The goal of the project was to establish the carbon footprint of the winery in 
order to identify the most influential emitters of greenhouse gases (GHG) and finally 
reduce their impact. The research question to be answered was: 

How can Domaine Agnès Paquet reduce their greenhouse gas emissions 
during the cultivation of grapes and winemaking process in order to 
combat climate change and contribute to a more sustainable wine 

industry? 

First, extensive desk research, which was compiled in a research proposal, laid the 
foundation for the project. After approval, an elaborate literature review as well as a 
certified course on carbon footprint balancing expanded this foundation. After a 
preliminary interview with the owner of the company and commissioner Agnès Paquet, 
primary data from the company was collected and evaluated according to the reporting 
standards of the Greenhouse Gas Protocol. In line with international standards, this 
carbon balancing tool divides the GHG emissions based on their sources into three 
scopes. The scopes are defined as follows: 

Scope 1 
Direct emissions: 

GHG emitted directly at the company 
 

Carbon sequestration: 
Carbon retrieved from the atmosphere and stored by farmland  

 
Scope 2 

Indirect emissions: 
GHG emitted by electricity provider to produce and supply the company with power 

 
Scope 3 

Indirect emissions upstream and downstream: 
GHG emitted from all other sources in order to manufacture the finished product 

 
 
Following the recommendation of the GHG Protocol, the emissions of scope 1 and scope 2 
were calculated entirely, scope 3 emissions only selectively. The calculated scope 3 
factors were selected based on their estimated influence shown by scientific literature 
and their reliability and validity in data collection. The final carbon footprint of the winery 
was determined to be 36.32 tCO2eq in the time period of 1 August 2021 - 31 July 2022. 
The carbon footprint of one bottle of 0.75 l was 0.4 kg of CO2eq, as 90,000 bottles were 
sold in the reporting year. This value is slightly below the values from literature, this is 
due to the selective calculation of scope 3 emissions. 

The results were in line with the findings from the related studies regarding the share of 
the final footprint of each emission source. The largest share of emissions was caused by 
the glass bottle with 58.09 %, followed by diesel (14.23 %) and tractor diesel (9.62 %). 
The final emissions After conduction of a Pareto analysis and a presentation of the 
findings to the staff, three focus points were determined in co-creation with the 
commissioner. The research question was answered with three actionable solutions. The 
first solution tackles the emissions from the bottles, the second one the emissions from 
energy production and the last one the water consumption. As a reduction in weight 
decreases the GHG emissions of the bottles, the developed solution was to substitute the 
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current bottles with lightweight ones. The solution tackling the emissions from energy 
production is the implementation of solar panels on the roof of the winery. Lastly, the 
solution to minimize the emissions from water purchases is the construction of a 
rainwater tank, collecting and filtering the water for usage. The solutions are estimated 
to be implemented within different timeframes; however they are all in the process of 
being realized. Their success will be evaluated based on key performance indicators 
(KPIs) regarding their absolute reduction in GHG emission, their reduction of the carbon 
footprint compared to the preceding reporting year, and their financial performance.  

Finally, the findings were disseminated, with the commissioner, the staff, the Lycar 
assessors, the Future of Food minor’s core team, on the Instagram page of HTH, and 
with a fellow Lycar student for her Research Proposal. 
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List of abbreviations 
 

ADEME Agence de la transition Ecologique (French 
Agency for the Environment and Energy 
Conservation) 

CO2 Carbon dioxide 
FQ Fieldwork question 
GHG Greenhouse gas 
GNR Gas non routier (diesel for tractors) 
HTH Hotelschool the Hague 
ID Identification 
Lycar Launching your career 
UNSDG United Nations Sustainability Development 

Goal 
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1 Background 
1.1 Context of the project 
In the context of the Lycar placement, this company project report addresses the topic of 
carbon footprint in wine production. The commissioner for this paper is Agnès Paquet, 
the owner of the internship company Domaine Agnès Paquet. The Domaine is a medium-
sized vineyard in Meloisey, Burgundy producing high-quality, organic red, white, and 
sparkling wines. Taking place in France, the internship offers an intercultural experience 
by opening the doors to a new country, new language, and new culture. Furthermore, by 
creating a product to fulfil customers’ demands and desires, the art of winemaking finds 
itself right at the heart of hospitality. Also, wines are a vital part in most restaurants, 
bars, and hotels. Working closely together with Ms Paquet and the entire team, the 
position as management intern will provide insights into all departments and components 
of the company’s operations. This allows to critically assess their effectiveness, efficiency 
with regards to the greenhouse gas (GHG) production, also linking back to the topic of 
sustainability as discussed extensively in the minor Future of Food. In addition to 
including large parts of the minor’s curriculum, the topic aligns with the researchers own 
ambitions and sense of responsibility to contribute to the reduction of GHG. But most 
importantly, as the commissioner proposed the topic, the project adds value to the 
internship company, continuously improving their operations and contributing to a 
greener future with her company. This research and the thereof resulting solutions 
contribute directly to the UNSDG 12, Responsible Production and Consumption, as well as 
UNSDG 13, Climate Action (United Nations, 2022d). Ultimately, this research thesis 
allows to identify unsustainable practices within the company, for them to be tackled 
effectively by creating and implementing a solution as a final project.  

 

Domaine Agnès Paquet 

Picture 1 - The winery 
 

Picture 2 - Agnès Paquet 
(Domaine Agnès Paquet, 
2022) 
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1.2 Glossary 
Carbon footprint 
The carbon footprint is defined as the total of greenhouse gases emitted into and/or 
captivated from the atmosphere by an organisation, region or person within one year 
(Ademe, 2022a). 

Carbon neutral 
A business or region can be declared carbon neutral, if their operations are net zero, 
meaning they absorb as much carbon as they emit greenhouse gases (European 
Parliament, 2019). 

Carbon sink 
A removal of carbon from the atmosphere through photosynthesis by forests, farmland, 
and other ecosystem (European Environment Agency, 2022). 

Cradle to gate 
Partial life-cycle-assessment of a product, from the production of the raw materials to the 
point of leaving the manufacturer. Downstream activities such as distribution, usage and 
end-of-life are not considered (European Commission, 2018b). 

Cradle to grave 
Full life-cycle-assessment of a product from the production of the raw materials to the 
manufacturing, storage, distribution, usage, disposal, and recycling. (European 
Commission, 2018c) 

Global warming potential 
The global warming potential indicates amount of energy absorbed by 1 t of a 
greenhouse gas over a period of time, compared to the absorption of energy by 1 t of 
carbon dioxide over the same period of time (US EPA, 2016). Each greenhouse gas has a 
different impact on the warming of the atmosphere based on its their potential to absorb 
energy and their lifetime in the atmosphere (Barrow et al., 2013). To determine a carbon 
footprint, the emissions of each gas must be multiplied with their respective factors to 
determine their final impact and allowing a comparison between gases (ibid).  

Greenhouse Gas Protocol 
The Greenhouse Gas Protocol is a the most widely used, standardized greenhouse gas 
accounting standard (Greenhouse Gas Protocol, 2022). It is developed by the World 
Resources Institute and the World Business Council (ibid) 

Kyoto Protocol 
A document established in 1997 and signed by 192 countries, binding the developed 
countries listed in its Annex B to reduce their greenhouse gas emissions to individual 
targets, based on the United Nations Framework Convention on Climate Change (UNFCC) 
(Ranganathan et al., 2004) 

tCO2 Equivalent 
The unit carbon dioxide equivalent in tonnes is standardized unit to express the carbon 
footprint (Barrow et al., 2013). It includes the emissions of all greenhouse gases 
multiplied with their respective global warming potential, which allows the expression of 
one number and reliable comparison of carbon footprints (ibid). 

Energy payback time 
The amount of time required by a photovoltaic system to produce the energy required to 
build, install, and dispose of the system (Asdrubali, 2019) 
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2 Problem definition 
Climate change and agriculture 
Climate change is progressing with severe consequences such as heat, forest fires, water 
scarcity, catastrophic storms, and a decline in biodiversity (United Nations, 2022a). 
These implications can affect humankind in various ways, for instance their health and 
safety, their ability to cultivate crops or their access to housing (ibid). Emissions of GHGs 
such as carbon dioxide (CO2), methane and other gases are the main cause for this 
development (ibid). All GHGs are defined in the Kyoto Protocol.(Ranganathan et al., 
2004). Those GHGs are emitted into the atmosphere, covering the globe, causing the 
planet’s temperature to increase through this so-called greenhouse effect (United 
Nations, 2022a). Agriculture is one of the largest emitters of GHG and hence an 
influential contributor to climate change (Arias et al., 2022). The amount of methane 
emissions in agriculture is clearly dominated by livestock production, the CO2 emissions 
however, are vastly produced from fruit and vegetable growers (ibid). Those in 
particular, deeply rely on stable weather conditions, increasing the urgency of reducing 
the emitted gases even further and in their own interest (Chiriacò et al., 2019).  

Vineyards 
Depending on the country, the means of production, and additional factors to be 
elaborated later on in the report, the estimated amount of emitted GHGs per produced 
0.75 l bottle of wine lies between 0.9 kg and 2.0 kg (D’Ammaro et al., 2021; Scrucca et 
al., 2018). Hence, a vineyard with the production as the commissioner’s company of 
about 90,000 bottles a year, emits between 81 and 180 tCO2eq annually (Döllerer, 
2022). In comparison, a conventional diesel vehicle emits roughly 34 tCO2eq over the 
entire span of its useful life (Böhmeke and Koch, 2021). This significant of amount of 
emissions can be decreased by identifying their main sources and implementing 
measures to reduce them (D’Ammaro et al., 2021).  

Demographics 
Furthermore, the world’s population is estimated to continue growing from the current 
7.7 billion to reach 9.7 billion by 2050 (United Nations, 2022b). In 2100 the world is 
expected to be home to 11 billion inhabitants (ibid). This this steady increase must be 
met with a higher production in agricultural products and hence an expansion of 
agriculture (FAO et al., 2022). This, however, might again increase the GHG emissions 
and speed up climate change, if agricultural businesses are not capable of lowering their 
production thereof.  

Law 
Worldwide politics furthermore acknowledge the danger and consequences of climate 
change and regularly meet to agree on international and national goals. One of the 
largest treaties to fight global warming in the Paris Agreement, signed by 196 parties in 
December 2015 (UNFCCC, 2022b). The goal of this treaty is to limit the global warming 
to well below 2° C, preferably to 1.5° C compared to pre-industrial levels, in order to 
avoid more severe catastrophes (ibid). In December 2021, the participating nations of 
the global climate summit COP26 have agreed on the Glasgow Climate Pact to lower GHG 
emissions, build climate change resilience and provide necessary funding for both 
(UNFCCC, 2022a). Such legally binding documents hence influences the national laws 
and policies which companies are going to be obliged to follow, reducing their output od 
GHG. Thus far, the lack of international political collaboration makes it unlikely to achieve 
all goals in the determined time frame (Oberthür and Dupont, 2021). Hence, the 
economy is partly forced to take over responsibility and action themselves (ibid). 
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Consumer behaviour 
Having started out as a niche market, the demand on sustainably produced and organic 
products has been increasing steadily over the past twenty years (Mendon et al., 2019; 
Shahbandeh, 2022). The worldwide annual sales are estimated at around $ 18 billion in 
2000 and have risen to around $ 120.65 billion in 2020 (Shahbandeh, 2022). The most 
popular reasons for choosing the more expensive, organic products over the cheaper 
alternatives include health benefits, environmental consequences, and higher quality and 
taste (Trenda, 2021). This continuing trend in the popularity of sustainable and organic 
products therefore also opens a financially strong market for producers. 

Conclusion 
To sum up, the fight against climate change is as urgent as ever and its success or lack 
thereof is predicted to influence agricultural businesses such as wine producers 
immensely. On the other hand, these businesses contribute vitally to the GHG emissions 
and have the means and leverage to help reduce them. Furthermore, the changing 
demographics, new laws as well as customer demands urge this sector to reduce their 
GHG emissions. Hence, the overall question guiding the research will be how to reduce 
the carbon footprint in agriculture, specifically wine cultivation and production. To specify 
the field of research and add even more value for the commissioner the following main 
research question was formulated: 

How can Domaine Agnès Paquet reduce their greenhouse gas emissions 
during the cultivation of grapes and winemaking process in order to 
combat climate change and contribute to a more sustainable wine 

industry? 

In the following, the sources of GHG in the winemaking process were thoroughly 
analysed, taking all stakeholders of the winery into consideration. The complete 
stakeholder analysis of Domaine Agnès Paquet can be found in appendix 8.5. 
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3 Analysis and diagnosis 
As stated by Tseng et al. (2020), sustainable production consists of not only the 
environmental and operational components, but also must consider the societal, 
economical, and technological factors of its operations. These different aspects 
oftentimes interlink and influence each other (ibid). However, to lead to a measurable 
and specific solution within the scope of this thesis, the environmental and operational 
factors were selected for this project. A specific focus was set on the emissions of GHGs. 

3.1 Related studies: literature review 
In order to identify the most influential parameters of GHG emissions in wine cultivation 
and production, scientific literature was consulted. To further specify the particular 
sources of the case company, organizational data and knowledge from practitioners was 
collected and analysed. From the gained knowledge, fieldwork questions were derived to 
guide the research and develop to a solution tailored to the commissioner’s needs. 
Thereupon and in agreement with the commissioner, potential starting points to reduce 
the emissions where assessed. Main topics of the research are the different sources of 
GHG emissions in the winemaking process and their impact on the total carbon footprint. 
Furthermore, the storage of carbon in the vines and soil as well as specific ways to 
reduce the emissions were analysed. 

Generally, scientific literature agrees to divide the numerous sources of GHG emission 
into three different scopes, according to their source of origin (D’Ammaro et al., 2021; 
Gueddari-Aourir et al., 2022; Ponstein, 2022). This division is based on the GHG Protocol 
released by the World Resources Institute and World Business Council for Sustainable 
Development, the scopes are categorized as follows (Barrow et al., 2013): 

 
Scope 1 

Direct emissions: 
GHG emitted directly at the company through the combustion of fossil fuels at the 

property, gas leakages and gas production through nitrogen fertilizers 
 

Carbon sequestration: 
Carbon retrieved from the atmosphere and stored by farmland during operations of the 

company 
 
 

Scope 2 
Indirect emissions: 

GHG emitted by electricity provider to produce and supply the company with power 
 
 

Scope 3 
Indirect emissions upstream and downstream: 

GHG emitted from all other sources in order to manufacture the finished product, e.g. 
glass bottles, labels, packaging, distribution with external vehicles, staff commute 

 
Figure 3 - GHG scope 

Figure 3 visualises the three scopes including their sources of emissions and produced 
GHG. It does not include the specific case of carbon sequestration as it is a general 
depiction of the emissions, fit to represent the majority of organizations (United Nations, 
2022c).  
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Figure 4 - Scopes (Barrow et al., 2013) (81) 

Scope 1 
Ascribed to scope 1 is any combustion of fuel, for example for the commute from the 
winery to the vine area or usage of company-owned vehicles on site (Barrow et al., 
2013). In an agricultural business this generally makes up for the largest share of scope 
1 emissions, as the main building and the farmland are highly likely to be spread out 
(United Nations, 2022c) Furthermore, literature shows that the use of nitrogen fertilizer 
in the vineyards is detrimental to GHG emissions (Ponstein, 2022; D’Ammaro et al., 
2021). The nitrous oxide which is emitted when applying the fertilizers have an 
extremely high global warming potential and hence already small amounts of it increase 
the carbon footprint immensely (D’Ammaro et al., 2021). However, this emission can be 
disregarded, as the case company’s organic certification Agriculture Biologique prohibits 
their use (Ecocert, 2022).  

Furthermore, a winery-specific emission source is the CO2 emitted during the alcoholic 
fermentation of the must or mash (Gueddari-Aourir et al., 2022). Studies and pioneering 
practitioners suggest lowering a winery’s carbon by capturing and utilizing these 
emissions (Gueddari-Aourir et al., 2022; Torres, 2021; Romano, 2021). In this process, 
the produced CO2 is collected and converted into sodium carbonate, a highly demanded 
chemical which is among other things a component of baking powder (ibid). The whole 
circular process can be found in appendix 8.6, however its implementation at the 
commissioners company might go beyond the scope of this research as it requires 
specific equipment and profound knowledge of chemical reactions. 

On the other hand, all agricultural businesses which include land and crops in their 
operations, have the potential to mitigate climate change as the crops retrieve and store 
carbon from the atmosphere, creating a carbon sink (Wu et al., 2022). Additionally, 
previous research by Chiriacò et al. (2019) has found that vineyards have an advantage 
over e.g. wheat farms to become carbon neutral or even mitigate climate change, as the 
vines are perennial crops which allows them to continuously store and sequester more 
carbon. Hence, if the vineyard’s operations produce less GHG than the plants can store, 
the business can be declared carbon neutral or even climate positive, as the total output 
of GHG is equal to zero or below (ibid). 
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Scope 2 
Furthermore, the emissions in scope 2 increase the if the company’s operations require 
large amounts of purchased energy and if this energy is gained from non-renewable 
sources (Barrow et al., 2013). In France, the carbon emissions from electricity production 
are on average lower than in other European countries due to their high production of 
energy from nuclear power plants rather than coal-fired power plants (Treyer and Bauer, 
2019). The amount of emitted CO2eq per produced kWh in Germany is more than six 
times and, in the Netherlands, more than five times higher than in France (ibid). 
Consequently, the amount of produced radioactive waste is drastically higher in France 
than in the other mentioned countries, however this does impact the carbon footprint 
crucially (ibid). Despite electricity not being the most influential parameter for a winery, 
switching to energy produced from renewable sources can reduce the GHG emissions of a 
business, also in France (Krug, 2022).  

Scope 3 
To reliably compare the carbon footprint of a winery, the majority of authors have 
recognized a 0.75 l wine bottle as a standardized unit (D’Ammaro et al., 2021; Gueddari-
Aourir et al., 2022). A recent study by D’Ammaro et al. (2021), analyzing the carbon 
footprint of wine from 33 different Italian wineries found that the GHG emissions per 0.75 
l wine bottle were between 0.9 kg and 1.88 kg. Despite Italy being a different 
geographical location, Scrucca et al. (2018) support this finding, reporting a span of 0.9 
kg to 2.0 kg of CO2eq per unit, most of which is ascribed to packaging and distribution. 
In the region of Burgundy, about 30 % to 40 % of the total carbon footprint of a winery 
is caused by the packaging (Reux, 2022). Generally, prior studies agree that the bottles, 
the secondary packaging such as carton and foil, and distribution of the final product are 
the most influential parameters on the carbon footprint (D’Ammaro et al., 2021; Scrucca 
et al., 2018; Becker et al., 2020). All of which are emissions calculated within scope 3. 
(Barrow et al., 2013). Especially the production of glass bottles requires substantial 
amounts of electricity as the melting ovens are kept on a high temperature and never 
turned off, but also the transport causes emissions through combustion of fuel (Becker et 
al., 2020). These emissions can be tackled by reducing the weight of the bottle (ibid). For 
instance, reducing the weight of the glass bottles from 710 g to 640 g can cut the 
footprint of one bottle by about 10% through its more efficient manufacturing process, 
the use of less material and its lower weight in transportation (ibid). Further emission 
sources within scope 3 of a winery are the water purchases, the staff commute to and 
from the workplace, and the distribution of products (Barrow et al., 2013). Next to the 
glass bottles and scope 1 emissions, the distribution can also be one of the more 
influential parameters, depending on the winery’s distribution radius (Reux, 2022) 

Conclusion 
The literature agrees on the glass bottles being the most influential emitter of GHG in the 
carbon footprint of a bottle of wine. In second place, the collective of scope 1 emissions 
play an influential role, and afterwards the distribution of the products. The studies within 
CO2 balancing in wine production are currently still based on divergent basic conditions 
with a determined footprint per 0.75 l bottle ranging from 0.9kg up to more than twice 
this amount. This vagueness and in some cases low ecological validity excludes the 
comparison and reliable conclusions on the ascertained data of the case company based 
on the existing literature. Furthermore, not all data considered in the studies was 
available during the research process. Hence, the total emissions of the winery were 
determined, and the footprint of a 0.75 l bottle was compared to the span of 0.9 kg to 
2.0 kg as an approximate benchmark. 
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3.2 Methodology 
 
Procedure 
The carbon footprint of the winery was established according to the reporting standards 
and principles of the GHG Protocol (appendix 8.7). The framework used was The 
Greenhouse Gas Protocol - A Corporate Accounting and Reporting Standard and the 
calculations were conducted in the corresponding GHG Emissions Calculation Tool 
(Ranganathan et al., 2004; Greenhouse Gas Protocol et al., 2021). This standardized 
form mainly focuses on the emissions ascribed to scope 1 and 2. Hence, for more 
detailed information on the correct calculation of scope 3 emissions the GHG Protocol 
Technical Guidance for Calculating Scope 3 Emissions was consulted (Barrow et al., 
2013). Furthermore, to include agricultural-specific data such as carbon sequestration, 
the Land Sector and Removals Guidance document was the main source of expertise 
(Downing et al., 2022). These four documents are all made available by the World 
Resources Institute and the World Business Council for Sustainable Development. Lastly, 
the information gained from a certified training on the calculation of a company’s carbon 
footprint by the German Technical Inspection Agency served as further framework of 
comparison (appendix 8.8).  

Building up upon the desk research, a semi-structured preliminary interview with the 
commissioner was conducted to confirm the findings and determine which emission 
sources to focus on (appendix 8.9). The transcript was colour coded based on the 
information answering the different fieldwork questions (FQs). Afterwards, quantitative, 
organizational data was collected through access to purchase records, and electricity and 
fuel bills. Information on the GHG emissions caused through purchased electricity were 
acquired from the electricity company directly (EDF Group, 2022). As each GHG has a 
different global warming potential and each emission source produces a different mix of 
GHG, the respective multiplication factors were sourced the GHG Protocol calculation 
tool, which are contributed by the United States Environmental Protection Agency 
(2018). All relevant data was compiled in the GHG calculation tool and the scope 1 and 
scope 2 emissions were determined. The global warming potential of scop-e 3 emissions 
was determined consulting the French Agency for the Environment and Energy 
Conservation (ADEME) (2022a) and the hence the custom emission factors were 
established. To calculate the impact of the carbon sink, the Farm Carbon Calculator 
(2022) tool by Wines Great Britain was utilized as a resource, as it provides thorough and 
recent research on the topic. Once the tCO2eq of all emission sources as well as the 
impact of carbon sequestration was determined, the final carbon footprint of the winery 
was established. Dividing this result by the number of sold bottles in the reporting year, 
gives the standardized carbon footprint per 0.75 l bottle. 

Subsequently, the quality management tool of a Pareto analysis was conducted to 
identify the most influential parameters, determining the priority of reduction of each 
emission source (von Rosing et al., 2015). After assessment of the results and in 
consultation with the commissioner (appendix 8.10), the glass bottles, the electricity, 
and the water usage were identified as a point of focus. Further research was conducted 
on these sources and the feasibility and effectiveness of tackling them was assessed. 
Factors taken into consideration are the impact on the overall carbon footprint, the 
financial effort, required time, and necessary qualifications to reduce them. 

Project Boundaries 
Following the recommendation of the GHG Protocol, the research focuses on the 
emissions of scope 1 and scope 2, as these are the most influenceable by the company 
and most reliable to calculate (Ranganathan et al., 2004). Hence, only selected emissions 
of scope 3 such as the bottle material and weight were considered as previous research 
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evidenced their substantial impact (Becker et al., 2020). In the solution development, 
the previously mentioned capture and utilization of CO2 during the fermentation was not 
investigated further as an option, due to its early development stage, required 
reconstruction measures and in-depth chemical knowledge (Gueddari-Aourir et al., 
2022). A cradle-to-grave reporting approach was chosen over the less detailed cradle-to-
gate approach. However, as the scope 3 emissions are only selectively reported on, this 
will mainly show an impact in future research. The reporting period of the emissions is 
the business year from 1 August 2021 - 31 July 2022.  

Ethical data management 
As the research is conducted in close cooperation with the commissioner and is based on 
sensitive data from the company, the data is being managed confidentially. All gathered 
information was only shared with the commissioner herself and the two assessors. 
Furthermore, stakeholder such as employees were only involved after approval of the 
commissioner. After consultation with the commissioner, the research results and 
implications will be presented at the final event to both assessors and further 
stakeholders. The commissioner will be advised of the other parties and only data which 
may be used under these circumstances will be shared. 

Limitations 
This project is the first report of the company, accumulating all relevant data and 
calculating the carbon footprint. Hence, no standardized reporting system for emitters 
was in place. Therefore, a restraining factor during the data collection process was that 
various data had to be based on estimates. For example, the exact emissions of tCO2eq 
per combusted litre of fuel depend on several factors such as the make and age of the 
vehicle (Fontaras et al., 2017). Furthermore, even the emissions per litre can vary for 
the same vehicle, depending on the weight of its cargo, the driven speed and gear as 
well as the external circumstances such as inclines (ibid). As the company does not keep 
logbooks on the vehicle’s mileage per litre of fuel, the average numbers published by the 
Helmholtz Collective of German Research Centres were applied, delivering results as 
exact as possible (August, 2022). Also, the data required to determine the exact carbon 
sequestration is outside the scope of the project. To calculate the carbon sequestered per 
year, each vine would have to be considered individually based on size and age. 
Furthermore, the composition of the soil of each plot would need to be analysed. As this 
required further scientific equipment, an average value on carbon sequestration by vines 
was utilized from the Farm Carbon Calculator (2022). 

Another limitation of the research is the reporting size of scope 3. As the GHG emissions 
within scope three rely heavily on the availability of data of all stakeholders upstream 
and downstream. To maintain reliability the scope of the project had to be limited to 
relevant sources, as recommended by the GHG Protocol (Barrow et al., 2013). 

Furthermore, despite the solution being based on detailed research of scientific literature, 
due to time restraints of the project, no measurements after the implementation of a 
solution can be made. All solutions will only show a measurable effect in the upcoming 
reporting year when the new carbon footprint is calculated. 

Biases 
As the researcher’s French language skills only developed during the research process, 
relevant literature in French as well as interviews with stakeholders might have been 
missed out in the beginning (Brassey et al., 2017). This language bias was mitigated 
though the active studying of the language. 

The open-minded and supportive climate created by the commissioner helps to avoid 
only the sharing favourable findings and outcomes. This is despite her position and high 
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involvement in the project, minimizing the occurrence of positive results bias 
(Plüddemann et al., 2017). 

As the research is conducted by only one person, the perception might be biased and 
relevant information or angles might be left out (Spencer and Brassey, 2017). To avoid 
distortion, coach meetings, co-creation with the commissioner and critical discussions of 
the topic with other stakeholders were held. 

3.3 Fieldwork 
In order to address the main research question to its full extend, the winery’s carbon 
footprint of scope 1 and 2 as well as selected factors of scope 3 was established 
according to the reporting standards and principles of the GHG Protocol.  

Therefor primary data of the vineyard was collected and analysed. With the calculated 
result, the most influential parameters were defined. It furthermore serves as a value of 
comparison after implementation of the solution. Following fieldwork questions (FQ) 
guided this process: 

 
FQ 

 

 
Question 

Method of 
data 

collection 

 
Data type 

 
Source 

1 Which GHG emitters of scope 1 
and 2 are contributing to the 
winery’s carbon footprint? 

Interview, 
desk 
research 

Qualitative Organizational 
data, scientific 
literature 
 

2 Which of the selected emitters 
of scope 3 contribute to the 
winery’s carbon footprint? 

Interview, 
desk 
research 

Qualitative Organizational 
data, scientific 
literature 
 

3 To what extend does each 
source have an impact on the 
winery’s carbon footprint? 
 

Interview, 
desk 
research 

Quantitative Organizational 
data, scientific 
literature, 
experts 
 

4 What has been done to reduce 
the GHG emissions from each 
source? 
 

Interview, 
observation 

Qualitative Organizational 
data 

5 What are the best practices to 
reduce GHG emissions from 
each source? 
 

Desk 
research, 
interview 

Qualitative, 
quantitative 

Organizational 
data, 
comparable 
vineyards, other 
industries 
scientific 
literature, 
experts 
 

6 How feasible are the best 
practices for Domaine Agnès 
Paquet? 

Desk 
research, 
interview, 
experiment 
observation 
 

Qualitative, 
quantitative 

Organizational 
data, scientific 
literature, 
comparable 
vineyards 
 

7 How could best practices be 
developed newly, innovated, or 
optimized? 
 

Desk 
research, 
interview, 

Qualitative, 
quantitative 

Organizational 
data, 
comparable 
vineyards, 
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co-creation, 
observation 
 

scientific 
literature, 
experts 
 

 
3.4 Results 
3.4.1 Interview Agnes Paquet 
Scope 1 
In the preliminary Interview Agnès Paquet stated that “organic does not equal ecologic”, 
implying that crops which are cultivated organically require more supervision than crops 
protected by stronger, synthetic pesticides and insecticides (Paquet, 2022b). This 
additional supervision sometimes requires daily visits to the spread-out 13.35 ha of vine 
areas, to decide on the following steps, depending on crop and weather conditions (ibid). 
Furthermore, also the harvest by hand requires more time than machine harvest and 
hence more days of commuting to each vine area (ibid). Depending on the appellation 
the vine areas are up to 21 km from the winery (ibid). As this frequent commute is done 
with vehicles from the vinery’s own fleet it comes within the ambit of scope 1 (Barrow et 
al., 2013). Ms Paquet (2022b) confirmed that all used fertilizer is natural, and hence not 
on a nitrogen basis.  

Scope 2 
The interview showed that the purchased electricity was used for lighting, heating, and 
the use of electric appliances (Paquet, 2022b). 

Scope 3 
Only two staff members commute to work on a daily basis, during the reporting period it 
were only one (Paquet, 2022b). The wine is finally shipped all over Europe and 
worldwide, including countries as far away as China, Russia, and the USA (ibid). The 
number of final destinations as well as varying modes of transportation did not allow a 
reliable calculation of these emission within the scope of the project. This source was 
hence not further investigated. 

Furthermore, all data gathered from meter readings, invoices and observations can be 
found in appendix 8.11. 

3.4.2 GHG Protocol calculating tool 
To define the emissions ascribed to scope 1 and 2, the official calculation tool of the GHG 
Protocol was used. The full document with all calculations can be found in appendix 8.12. 
In the following, each tab of the document is explained, and its result are presented. 

Parameters 
Inventory data 
The inventory year from 1 August 2021 – 31 July 2022 was chosen as it is the most 
recent completed business year. 

Facility information 
The business consists of several buildings in different locations. In the electricity bill it is 
differentiated between the two positions ‘Winery Meloisey’ and ‘Storage Beaune’. 
‘Storage Beaune’ lists exclusively the energy used there, whereas ‘Winery Meloisey’ 
includes all other buildings as well. All other emission sources are hence be allocated to 
Facility ID 1 except for the electricity usage of the storage, this is allocated to Facility ID 
2. The two positions for electricity use were analysed separately to identify the most 
influential GHG emission sources as detailed as possible.  
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Custom Emission Factors 
For all Scope 1 emissions the emission factors provided in the excel worksheet where 
utilized. This data was provided by the Environmental Protection Agency in their Emission 
Factors for Greenhouse Gas Inventories report (2018). For Scope 2 a custom emission 
factor was researched, as the electricity was reported in the location-based approach. 
The 0.048 kg per kWh of fossil CO2 was derived from the electricity provider’s annual 
report on their environmental, social, and governance matters (EDF Group, 2022). 

Emission Factors 
Extensive list on all emission factors and their GHG emissions, provided by the GHG 
Protocol (Greenhouse Gas Protocol et al., 2021). 

Scope 1 – Stationary Combustion 
Propane gas is used for combustion to operate the forklifts (Paquet, 2022b). The 4654 
kWh were established by multiplying the annually used 26 bottles of gas with their 
energy capacity of 179 kWh per bottle (Antargaz Energies, 2022). The GHG emissions 
were then calculated by applying the company’s use of gas to the previously determined 
values in the tab Emission Factors. 

Scope 1 – Mobile combustion 
For the combustion of diesel, gasoline and gas non routier (GNR) the activity amount 
shows the annual total amount of each fuel in litres. The GHG emissions were then again 
calculated by applying the company’s use of the oil to the previously determined values 
in the tab Emission Factors. The last position of mobile combustion will be ascribed to 
scope 3, as it is the staff commute. However the tools resources were used to calculate 
the final results. It was also subtracted from scope 1 in the final overview and added to 
scope 3. 

Scope 1 – Refrigerants 
Not applicable, as the company’s operations do not include refrigerants other than based 
on electricity use (Paquet, 2022b). 

Scope 2 – Purchased Electricity 
The first position described as Facility ID 1 includes the total annual purchased energy for 
all buildings except the storage in Beaune. The 49,961 kWh were determined by adding 
the monthly kWh used, provided on the energy company’s invoices (EDF, 2022a; EDF, 
2022b). The second position Facility ID 2 shows the total annual purchased energy for 
the storage in Beaune. Also the 10,430 kWh were determined by adding up the monthly 
purchased electricity. Afterwards the GHG emissions were calculated by multiplying the 
total consumptions with the electricity company’s kg of CO2eq per kWh as determined in 
the Parameters tab under Custom Emission Factors. 

Scope 3 – Transportation 
As the GHG Protocol only requires the calculation of Scope 1 and Scope 2 emissions, 
Scope 3 was here not considered. Furthermore, the required data collection and the 
calculation of numerous estimations would have gone beyond the scope of the project 
regarding time and extent.  

Results Summary 
The summary shows a total of 24.68 tCO2eq for the inventory period of the 1 August 
2021 - 31 July 2022 of Scope 1. This number consists of 0.98 tCO2eq from stationary 
combustion and 20.80 tCO2eq from mobile combustion. The location-based approach of 
purchased electricity resulted in 2.90 tCO2eq in the reporting period for Scope 2. 

The disaggregation of Scope 1 & 2 shows all tCO2eq for the winery and other buildings, 
pointing out only the little use of purchased electricity at the storage in Beaune of 0.5 
tCO2eq. 
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3.4.3 Winery-specific data 
As the GHG Protocol is a document to be used universally and by all varieties of 
companies, it does not consider the following winery-specific elements when establishing 
a carbon footprint. 

Emissions during fermentation 
In scope 1, the GHG Protocol only focuses on emissions caused through combustion of 
fuel, refrigeration, heating, or use of nitrogen fertilisers. However, it disregards the 
specific case of CO2 emitted in the winemaking process through fermentation. During the 
fermentation process which converts the most into wine, an average of 90g of CO2 per 
litre of wine are emitted as a by-product of the chemical reaction (D’alberti et al., 2019). 
Therefore, in a representative business year with 675 hl of wine produced, 6.08 tons of 
CO2 are emitted during the fermentation process (Paquet, 2022b).  

Carbon sink 
Furthermore, the GHG strongly focuses on generally present emissions in the majority of 
companies. Hence, the tool disregards the crucial, agricultural-specific factor of the 
carbon sinks (United Nations, 2022c). The vine area contributes positively to the carbon 
footprint, as agricultural land has the ability to sequester carbon from the atmosphere 
(ibid). On average, one hectare or vine area absorbs 2.84 tons of carbon per year (Wine 
GB, 2022). Domaine Agnès Paquet owns 13.35 hectares of vineyards (Paquet, 2022b). 
Therefore, the total carbon sequestered annually and thus with a reversed impact on the 
company’s carbon footprint is 37.91 tCO2eq. The complete calculation can be found in 
appendix 8.11. 

3.4.4 Total carbon footprint 
Considering all emissions from scope 1 and scope 2, as well as relevant data from scope 
3, the carbon footprint of the winery was determined. 

 Source of emissions 
 

tCO2eq 

 Scope 1 -10.05 
1.1 Combustion propane 0.98 
1.2 Combustion diesel 10.56 
1.3 Combustion gasoline 3.1 
1.4 Combustion GNR extra 7.14 
1.5 Emissions fermentation 6.08 
1.6 Carbon sequestration -37.91 
   
 Scope 2 2.90 
2.1 Purchased electricity 2.90 
   
 Scope 3 43.47 
3.1 Purchased water 0.04 
3.2 Bottles 43.12 
3.3 Staff commute 0.31 
   
  

Total carbon footprint 
 

36.32 
 

 

Divided by 90,000 bottles produced annually, the carbon footprint per bottle 0.4 kg, 
which is below the values of comparison. However, the substantial amount of scope 3 
emissions is not included in this calculation yet. 
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The share of the total carbon footprint per scope is as follows, the commas should be 
read as dots due to excel formatting: 

 

Figure 5 - Share per scope (15) 

The share of each emission factor of the total carbon footprint is as follows, the commas 
should be read as dots due to excel formatting:

 

Figure 6 - Share per source (28) 

Scope 1
37,52%

Scope 2
3,91%

Scope 3
58,57%

Share of total emissions per scope

1,32%
14,23%

4,17%

9,62%

8,18%

3,91%
0,06%

58,09%

0,42%

Share of tCO2eq per emission source

Propane Diesel Gasoline

GNR extra Wine fermentation Purchased electricity

Water Glass bottles Staff commute
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4 The solution 
To tackle the GHG emission of a company most effectively and on the long term, the 
following three-step-model should be applied (Krug, 2022).  

 

 

 

 

 

 

 

Reduce 
After identification of the most influential emitters, the first step is to merely reduce the 
emissions from these sources by less usage, more efficient usage, or a correction of 
usage (Krug, 2022). This could be a reduction in GHG emissions from combustion of fuel 
by carpooling or merely turning of the motor if not needed. Also the use of water could 
be reduced by cleaning the tanks with a brush and a little water, instead of large 
amounts of water and a high-pressure cleaner. 

Replace 
If the emissions cannot be reduced by a change in usage anymore, the emission sources 
can be replaced by more sustainable models (Krug, 2022). This could be by replacing a 
combustion vehicle by an electric vehicle, or the installation of solar panels instead of the 
purchase of energy from unrenewable sources (ibid).  

Compensate 
And lastly, the calculated carbon footprint of a company can be reduced on paper 
through the trade of emission certificates (Krug, 2022). The regional Emissions Trading 
System, such as the European Union’s determines a monetary value of the tCO2eq 
emitted into or retrieved from the atmosphere (European Commission, 2022). Based on 
this value, companies can trade these emission certificates and financially compensate 
their CO2 emissions (ibid). This monetary value can incentivise large corporations to 
reduce their emissions (ibid). However, this option applies rather to businesses causing 
substantial emissions of GHG which are a crucial part of their operations, such as in the 
oil, the steel, or the car industry (Krug, 2022). 

Hence, to optimize the solution for the commissioner’s company, the focus was put on 
step 1 and step 2. The third step was not taken into consideration. 

In order to determine how to reduce the carbon footprint of the company as efficient and 
effective as possible, a the pareto principle was applied. This quality management tool 
divides the so-called significant few from the insignificant many, by showing that 80% of 
the effects are caused by only 20 % of the factors (Jana and Tiwari, 2021). It hence 
aides with prioritizing the causes in order to achieve the most pivotal results (ibid). The 
following pareto diagram shows that the purchased bottles and combusted diesel make 
up for 72.32 % of all GHG emissions. Adding the tCO2eq emitted through combustion of 
GNR extra, the 80% mark is exceeded by 1.94%. Therefore, the main focus was set on 
the reduction of emissions caused by the use of the bottles. Due to interest of the 
company, two further focus points which were agreed on with the commissioner are the 

1 

Reduce 

2 

Replace 

3 

Compensate 
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purchased electricity and the water usage (Paquet, 2022a). 
 

 

Figure 7 - Pareto analysis (41) 

 

4.1 Design 
4.1.1 Reduction of weight of the bottles 
Established by scientific literature and confirmed with the company’s own data, the glass 
bottles are the emission source with the most impact. Hence, tackling this emitter with 
the highest priority also aligns with the commissioner’s interest (Paquet, 2022a). As the 
sale of the filled wine bottles is source of income of the company, the number of bottles 
cannot be reduced. However, they can be replaced with a lighter product. An alternative 
packaging through Frugalbottle was taken into consideration, which would have reduced 
the carbon footprint immensely (Frugalpac, 2022). Frugalbottles are a newly developed 
type of lightweight bottle, consisting of 94% recycled carton and lined with a synthetic 
bag (ibid). Depending on the glass bottle of comparison, the implementation of this 
alternative can reduce the bottle’s share of the carbon footprint by more than 80% (ibid). 
However, in co-creation with the commissioner it was determined, that the cardboard 
bottles are no suitable alternative for the customer clientele (Paquet, 2022a). The 
attempt of selling a wine in a carton bottle is highly likely to diminish the associated 
value and quality thereof  (ibid). Furthermore, the shape of the Frugalbottle is a classic 
Bordeaux shape, and hence not suitable for the Burgundy region (ibid). The following 
graphics x shows a current bottle from Domaine Agnès Paquet and an example of three 
designs of Frugalbottle.  
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To align with the company’s requirement, the alternative product was decided to be a 
lighter glass bottle of the same make. This implementation causes a decrease of the GHG 
emissions during the bottle production and transport, and hence of the company’s scope 
3 emission (Becker et al., 2020). However, the glass bottle is more than just a 
packaging, it also serves as a marketing tool, as customers perceive heavier bottles to 
carry wine of a higher quality (Paquet, 2022a). Nevertheless, as stated by Becker et al. 
(2020), reducing the weight of a glass bottle by 10% is very likely to go unnoticed by the 
customers and contributes to a reduction of about 10% of GHG emissions per bottle. The 
following table shows the total of purchased bottles and their GHG emissions. To 
determine the emissions of a bottle, the weight of the bottle in kg was multiplied with the 
factor 0,81, which are the kg of CO2eq emitted through production and transport 
(Ademe, 2022b). 

Bottle purchases and GHG emissions 

Bottle type Half bottle Bottle Magnum Jeroboam  
Capacity in l 0,375 0,75 1,5 3  
Total units sold 2325 83315 3087 200  
CO2eq per bottle in g 0,30 0,48 0,65 1,41  
tCO2eq total 0,69 40,15 2,00 0,28 43,12 

 

The standard 0.75 l bottle is the most sold model by the winery and has the largest 
impact on the CO2 footprint. Therefore, a lighter alternative with the same characteristics 
such as fill level, shape, and colour were investigated. As a reduction of weight by 10 % 
decreases the CO2 footprint but is also highly likely to go unnoticed by the customers the 
new bottle should weigh around 535.50 g (Becker et al., 2020).  

Resolved issue Economic impact Technical feasibility 
Stark reduction of GHG 
emissions through 

To be determined, 
currently waiting for 

Standardized size of bottles 
compatible with all 

Figure 9 - Bottle Domaine 
Agnès Paquet (Potzinger, 
2022) 

Figure 8 - Examples 
Frugalbottle (Frugalpac, 
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replacement of heavy 
bottles by lighter bottles. 

pricelist of supplier, 
possibly lucrative 
immediately due to less 
use of material 

machines in processes such 
as bottling, corking, and 
labelling. The product is in 
line with the standard 
filling level, shape, and 
measurements of the 
winery. 

 

4.1.2 Installation of solar panels 
A second approach to reduce the emissions is to tackle the 2.90 tCO2eq of scope 2, 
caused by the electricity purchases. The emissions were determined to by far the highest 
in the colder and darker months of December to February with a strong peak in February. 
The main cause of this strong increase it the heating, rather than the lighting. This is due 
to the necessity of keeping the wine cellars at the temperature of 12 - 14 °C, also in 
winter. As the quality of the final product requires this consumption, it is also not 
reducible. Hence, in order to decrease the scope 2 emissions, energy from renewable 
sources will be utilized. To do so, solar panels for self-supply will be installed on the roof 
of the winery. In order to capture as much solar power as possible with a lesser visible 
installation of solar panels, the three roofs of the winery complex were an option. The 
following graphic shows the complex of the winery within the orange lines and the area 
for potential installation of solar panels in square meters.  

 

Figure 10 - Winery complex and potential solar panels (Géoportail, 2022) 

Various providers were contacted for an estimation of investment and potential 
production of kWh. Furthermore, to support the installation official government 
institutions were contacted for financial subventions.  

Resolved issue Economic impact Technical feasibility 
Reduction of GHG emitted 
through purchased 
electricity by decreased use 
of electricity from non-
renewable sources. 

Long term positive 
(Sunconnect, 2021) 

To be determined by 
company, waiting on 
quotation. 

 

4.1.3 Capture of rainwater 
Despite the water usage having a comparatively small impact on the carbon footprint, it 
was decided to install a water tank to capture and utilize rainwater instead. This decision 
was made firstly, because the water is a scarce resource, tendency declining (United 
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Nations, 2022a). Secondly, the water usage has increased in the reporting year from a 
usage of 269 m³ to 335 m³ (Saur, 2022). Hence, the usage of the free resource 
promised to be sustainable and on the long term, after an initial investment, financially 
rewarding. 

The winery complex includes one old and unusable two-story building, which is going to 
be demolished. The large tank for collection of rainwater will be installed in this newly to 
be gained area. Picture xx shows the complex of the winery marked with orange lines, 
and the area for the future water tank in green.  

 

Figure 11 - Winery complex and area for rainwater tank (Géoportail, 2022) 

First, the maximum amount of the last year’s water usage per months was determined, 
to install a tank of sufficient capacity throughout the year. Afterwards, different water 
tanks for underground or overground and filtration systems were evaluated. 

Resolved issue Economic impact Technical feasibility 
Reduction of GHG emitted 
through purchased water 
by capture, filtration, and 
use of rainwater. 

Long term positive, no 
more water purchases. 

To be determined based on 
planned utilization of the 
area. 

 

4.2 Implementation 
All three of the developed solutions are a change in the origin of the used resources, 
rather than a change in the working processes of staff. The implementation can be used 
for marketing purposes, differentiating the winery from others through more sustainable 
practices. The changes might bring a competitive advantage and also serve as an 
industry example, driving a change in the wine sector. 

4.2.1 Bottles 
To decide on a new, lighter model of the bottles, further research on potential new 
suppliers was conducted. As the desk research showed that the current suppliers 
Verreries de Bourgogne and Bourgogne Viti Services are the largest ones in the area, 
they were contacted for an offer of lighter bottles. Finally, in consultation with Agnès 
Paquet (2022a), Verreries de Bourgogne was chosen as the supplier, the e-mail 
exchange can be found in appendix 8.13. Out of the three models proposed by supplier, 
the model Bourgogne Exclusive met all the company’s requirements such as filling level, 
shape, and colour. A sample was requested to finally evaluate the haptic and optic of the 
product and decide on whether this model should be the new packaging for the 0.75 l 
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bottles. If the model is finally not decided on, the process restarts with the research of 
suppliers to find a perfect fit. However, it is more likely that the model will be chosen, as 
it fulfils all technical requirements of the winery (Paquet, 2022a). The main reason for it 
to be eliminated is if the bottle gives the impression of a lower quality due to its reduced 
weight. Nevertheless, the reduction in weight from 595 g to 511 g is a decrease of 14.12 
%, which is close to the 10 % that are likely to go unnoticed according to Becker et al. 
(2020). 

The implementation process stretches into the following year, as the bottling of the new 
vintage takes place in the summer and fall after one year of aging. Once the decision on 
the new model of bottles is made, the change and its reasons will be communicated to 
customers to demonstrate the values and ambitions of the winery. It will also be 
communicated within the intranet of the burgundy winemakers to set an inspire fellow 
winemakers and drive sustainable change in the industry. Four months after the new 
vintage has entered the market, first KPIs will be analysed to determine a change in 
sales. Another month later, first customers will be reached sent a brief survey to monitor 
their experience on the change in bottles. This only applies to retailers or regular 
customers who know the heavier bottles as a value for comparison. The following is a 
visualization of the implementation plan. 

What Stakeholders Who When Done 
Research potential suppliers Suppliers Johanna 28.11.2022 x 
Contact suppliers Suppliers Johanna 28.11.2022 x 
Demand samples Suppliers Johanna 29.11.2022 x 
Evaluate samples and decide on 
purchase 

Suppliers Agnès As soon as 
sample is sent 

 

Share implementation of lighter 
bottles in social media with 
customers as differentiation 

Suppliers, 
retailers, 
customers 

Agnès, 
Johanna 

As soon as 
purchase is 
decided on 

 

Share implementation of lighter 
bottles in Burgundy winemaker 
intranet to inspire other 
winemakers 

Suppliers, 
retailers, 
competitors 

Agnès, 
Johanna 

As soon as 
purchase is 
decided on 

 

Purchase lighter bottles for next 
bottling 

Suppliers, staff Astrid 07.2023  

Bottle wine in lighter bottles Staff, bottling 
company 

Whole 
team 

07.2023  

Distribute bottle wine to 
customers 

Logistic 
company, 
retailers, 
customers, staff 

Astrid, 
Julien 

Starting 
07.2023 

 

Send out customer survey on 
experience with lighter bottles  

Retailers, 
customers 

Johanna 11.2023  

Evaluate success of 
implementation based on KPIs 
of purchases 

Retailers, 
customers 

Johanna 12.2023  

 

4.2.2 Solar Panels 
The solar panels require a high initial investment, as a former quotation for a roof of the 
winery show (Sunconnect, 2021). The former estimate concerns 57.6m² of roof surface, 
offering room for 24 solar panels (ibid). Here, the initial investment would have been € 
16,668 and the payback period of this investment would have been 10 years (ibid). As 
the newly requested quotation concerns only smaller roofs the initial investment will 
lower. Depending on the initial investment and amount of solar panels, the payback 
period however might be similar, as less panels produce less energy. 
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What Stakeholders Who When  Done 
Research companies Domaine Agnès 

Paquet 
Johanna, 
Eugénie 

24.11.2022 x 

Research financial subventions Domaine Agnès 
Paquet 

Johanna, 
Eugénie 

24.11.2022 x 

Contact companies for 
quotation 

Domaine Agnès 
Paquet 

Johanna, 
Eugénie 

24.11.2022 x 

Meet with representative of 
the company 

Domaine Agnès 
Paquet, 
external 
company 

Agnès, 
Johanna, 
Eugénie 

19.12.2022  

Decide on offer and panel area Agnès Paquet Agnès 2023  
Award contract to company Agnès Paquet, 

external 
company 

Agnès 2023  

Installation of solar panels Agnès Paquet, 
external 
company 

Agnès 2023  

Evaluation of success based 
on KPIs 

Domaine Agnès 
Paquet 

Johanna Quarterly after 
implementation 

 

 
The KPIs for assessment of the solar panels are elaborated on further in the evaluation of 
the solution. 

4.2.3 Rainwater tank 
Due to its long-term implementation, the implementation plan of this solution can be 
found in appendix 8.14. 

4.3 Evaluation 
In order to assess the success of the solutions, a comparison of the KPIs of status quo 
and after implementation of the solutions will be made. The main KPI of all solutions is 
the tCO2eq caused and saved through the implementation. All three solutions, however, 
will only show comparable values in the months or years after implementation. Hence, no 
primary data could be derived yet. The success of each solution will be assessed 
according to quantitative data as follows. 

4.3.1 Bottles 
Due to the number of upstream and downstream factors adding to the final GHG 
emissions of the glass bottles, a reliable measurement was beyond the scope of the 
project. Hence, the factor of 0.81 kg of CO2eq per kg of glass bottle determined by the 
ADEME  (2022a) was used to calculate the emissions of the winery. An estimate of the 
tCO2eq saved after substitution of the heavy bottles can be made with the same 
calculation: 

  Capacity in 
l 

Weight in 
g 

CO2eq per 
bottle in g   

Current bottle 0.75 595 0.48 
New bottle 0.75 511 0.41 

 

Bottles sold in reporting year 2021/22 83,315 
tCO2eq caused by old bottles 40.15 
tCO2eq caused if new bottles were used 34.48 
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It comes to show, that if the lighter bottles are implemented and the same number of 
bottles would be sold, 5.67 tCO2eq less would be emitted annually. The actual decrease 
of GHG emissions based on the next year’s sale can only be determined after the next 
reporting period. 

4.3.2 Solar panels 
The first results on the effect of the solar panels can be expected one month after 
commissioning, as the electricity is billed on a monthly basis (EDF, 2022a; EDF, 2022b). 
To assess the development of the solution, following four KPIs will be measured through 
meter readings and electricity invoices: 

1. Monthly total consumption of energy in kWh 
2. Monthly production of energy in kWh 
3. Monthly energy purchases in kWh  
4. Monthly energy purchases in Euro 

With the carbon footprint of the reporting year 2021/22 and those four KPIs, the 
following three KPIs will be determined. 

1. Difference monthly energy consumption in kWh compared to reporting year 
2021/22 

2. Difference monthly energy purchases in kWh compared to reporting year 2021/22 
3. Difference monthly energy purchases in Euro compared to reporting year 2021/22 

And finally, to establish a comparison to the carbon footprint of reporting year 2021/22, 
the following three KPIs will be determined: 

1. Current scope 2 emissions in tCO2eq 
2. Current total carbon footprint 
3. Reduction of scope 2 emissions in tCO2eq compared to reporting year 2021/22 

A reduction in scope 2 emissions with unvarying energy consumption indicates a success 
of the solution regarding the scope 2 emissions. The emissions caused by the production 
of the solar panels of 42.26 g of CO2eq per produced kWh has to be taken into account in 
scope 3 and hence influence the total carbon footprint (Sunconnect, 2021). The 
estimated energy payback is about 1.65 years (ibid). Regarding the financial profitability 
the monthly amount of Euros saved through self-production of energy will be added up 
until it reaches the amount of the initial investment and possible repair work.  

The consumption and production however, are both susceptible to seasonal fluctuation 
(EDF, 2022a; EDF, 2022b; Sunconnect, 2021). The energy consumption of the winery is 
generally the highest in the winter months due to an increase in required heating of the 
wine cellars and an more frequent use of artificial light (EDF, 2022a; EDF, 2022b). The 
production of energy however, is countercyclical to the consumption and peaks in the 
summer, due to a high number of sunshine hours (Sunconnect, 2021). This discrepancy 
in supply and demand is predicted to lead to an increase in energy purchases in the 
winter months, despite the installation of solar panels. Based on the previously requested 
quotation on solar panels, an overproduction in summer and a need for storage capacity 
is highly unlikely (Sunconnect, 2021). This is due to the fact that the energy gained from 
the solar panels will cover just slightly less than half of the consumption, even in the 
summer months (ibid). Furthermore, quotation is issued for a roof area of 83.04m², 
while the current potential roof areas collectively add up to an area of 139m² (Géoportail, 
2022). 

4.3.3 Rainwater tank 
Due to its implementation in the further future, the evaluation of the rainwater tank can 
be found in appendix 8.14.  
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5 Conclusion 
To conclude, due to their large areas of agricultural land wineries have a great potential 
to become carbon neutral and even help mitigate climate change. The nature of their 
perennial crops which in some cases age over 90 years, even give them an advantage 
over other agricultural businesses, due to the higher carbon sequestration rates. Also the 
operations offer multiple starting points to reduce emissions of GHG. Emissions directly 
at the company can be reduced by a decrease in used resources or substitution of high-
emitting devices through more environmentally friendly ones. The largest share of the 
carbon footprint of most wineries lies within the scope 3 emissions, caused by the 
production and distribution of the glass bottles.  

 

How can Domaine Agnès Paquet reduce their greenhouse gas emissions 
during the cultivation of grapes and winemaking process in order to 
combat climate change and contribute to a more sustainable wine 

industry? 

 

To reduce the carbon footprint of the winery Domaine Agnès Paquet, the approach to 
decrease GHG emissions was chosen rather than the increase of carbon sequestration or 
compensation through the purchase of carbon certificates. As research shows, even a 
decrease of merely 10% of the weight of the glass bottle can lead to a similar decrease in 
GHG emissions, without being registered as a loss in quality of the product by the 
customer. By implementing bottles of reduced weight, the share of GHG emissions of the 
bottles is estimated to be reduced by about 5.67% in a comparable business year. 
Furthermore, the emissions caused by the energy provider will be tackled by installing 
solar panels to generate electricity from renewable sources. And lastly, the water 
purchases are aimed to be eliminated by capturing rainwater for the own use. The 
conducted research and data acquisition give an actionable answer to the research 
question in these three solutions. The implementation thereof would influence the people 
in vicinity of the winery by saving resources, is financially rewarding on the long term 
and greatly beneficial to the environment.  
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6 Stakeholders and dissemination 
To share the expertise gained through the research and working experience at the 
company, acts of dissemination were performed for different stakeholders. The following 
stakeholder map according to Johnson et al. (2017) provides an overview of all 
stakeholders involved in the project. 

 

Figure 12 - Stakeholder map company project (51) 

Agnès Paquet 
The stakeholder with the most interest and the most power and hence the most 
important stakeholder is the owner of the company and commissioner Agnès Paquet. Ms 
Paquet was involved throughout the complete duration of the project, starting by 
deciding on the topic, through two interviews, as well as update and feedback sessions. 
During a presentation, given to the commissioner and the employees on 24 November 
2022, the results of the research were shared and the direction for the solutions was 
decided on. The solutions were then co-created with the commissioner and tailored to her 
expectations and requirements. Naturally, the final decision on changes and investments 
was hers to make. Finally, the finished report, including all collected data and calculations 
was handed to and discussed with Ms Paquet. The tools were explained and made 
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accessible in a matter which allows their use in the future, building up upon the 
conducted research and findings. Furthermore, Ms Paquet was invited to the final oral 
dissemination of the project, which she happily confirmed to attend in person. 

Lycar assessors 
Furthermore, the very high level of interest and the power over the final evaluation of the 
research and findings, make the Lycar coach and the second assessor crucial 
stakeholders. Through guidance by the Lycar coach, the research proposal was formed, 
and the structure of the project was shaped. The hand-in of the research proposal to the 
Lycar coach was a key act of dissemination, paving the way for the final project. Through 
further meetings during the internship, the focus of the research was critically re-
evaluated and adjusted. The hand-in of the report was one of the most crucial acts of 
dissemination of the research, as the critical assessment of the two assessors examines 
the validity and importance of the research. In the final oral event, the relevance and 
impact of the main contributions will be disseminated and evaluated by the assessors. 
This marks another crucial, and the last point of the project. 

Employees of Domaine Agnès Paquet 
Another vital act of dissemination was the presentation of the research and the findings 
to all employees of Domaine Agnès Paquet. During the presentation on 24 November 
2022, the context of the research was explained, the findings presented and a discussion 
on solutions was initiated. This moment of sharing the expertise with the people whose 
work would be influenced by the solutions, was a crucial and effective discussion. As 
stated by Kotter (1996), for the successful implementation of change it is key to involve 
those affected by it, and encourage them to take on an active role in the process. The 
results of the discussion confirmed the importance of the dissemination. The team took 
ownership of the combustions of fuel and produced ways to reduce it by breaking 
personal habits. Also, the capture of the CO2 emitted during the fermentation was 
brought up as an idea. After the presentation, the determination to reduce the GHG 
emissions individually and collectively was firm and purposeful due to the factual input of 
the presentation. The presentation was prepared and given in French, all of its slides can 
be found in appendix 8.15. 

Future of Food minor 
As the sustainable production of food and beverages was a substantial part of the Future 
of Food minor’s curriculum, the contact with the lecturers of the core team was kept also 
throughout the project. As the research links to the topics and issues discussed in the 
minor, a dissemination of knowledge was offered at one of the following Minor groups. 
The core team requested a brief abstract of the project, which was then provided. 
Depending on the final design and timing of the new Minor block, the findings are likely 
to be presented and discussed with the next group of Future of Food students on 2 March 
and 3 March 2023. The abstract and a tentative confirmation can be found in appendix 
8.17. To potentially be part of the next Minor and giving back to the community would be 
a great honour. The lecturers would witness how their teaching and topics have 
influenced and shaped one of their students. Furthermore, the students could benefit 
from a first-hand presentation on how their chosen specialisation can pave their way into 
the industry. 

HTH Instagram channel 
On account of the interest and support of the Future of Food core team member Simone 
Williams, the internship and research project were forwarded to the HTH marketing 
department. The post includes a brief description of the internship, the research project, 
and links to the development as an intercultural hospitality leader, it can be found in 
appendix 8.18. Effective the 15 December 2022 the account has 10,000 followers, the 
post has been liked by 421 people and commented by five, the vast majority of which 
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were not initially reached with any other acts of dissemination (Hotelschool The Hague, 
2022). 

Ana Fonseca Navio 
Due to the post on the HTH Instagram channel, a current Lycar student reached out to 
acquire expertise on the topic. After an initial meeting, aligning expectations and fields of 
interest, the research was summarized in an infographic for her to build up on in her final 
research proposal. This valuable exchange demonstrated the strengths and interest of 
the HTH community in a powerful way and teaches how all members continuously learns 
from one another. The infographic as well as proof for presentation thereof can be found 
in appendix 8.19. 
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7 Academic reflection 
The calculation of the carbon footprint as a topic itself is as current as ever, and it is 
predicted to continue gaining importance. The research was based on an extensive 
literature review, which was enabled only by the numerous recent studies within the 
field. Furthermore, the in-depth examination of CO2 balancing within the wine industry, 
proved the internship company and hence its owner Agnès Paquet to be one of the 
pioneers. The research project lays a foundation for the company to not only operate 
organically but also climate positive and develop into a role model in the region and 
furthermore the industry. For more detailed insights especially into the carbon 
sequestration and the capture of emissions during the fermentation, a more profound 
knowledge in chemistry and botany would have been necessary. Therefore, the results on 
the carbon sink are not as differentiated as they could be. Moreover, refraining from 
including all scope 3 emissions into the calculations due to time and reporting 
boundaries, distorts the actual share of the other emissions. As the mere transport of 
burgundy wines is averagely estimated to make up for 19% of the total carbon footprint, 
the relation of the calculated results are within a logical scope, despite the 
incompleteness of the scope 3 emissions (Reux, 2022). 

Implications for future research 
As the basis of a reporting system is now existent, further research at the company could 
optimize it and include other scope 3 emissions as well as a more detailed reporting of 
the carbon sink. Also, the possibilities of capture and utilization of carbon during the 
fermenting process could be explore more in-depth. 

Additionally, analyzing the product with a cradle-to-cradle approach would be a 
promising step with growing importance in the future. This is an advanced full life-cycle-
assessment of a product in regard to a circular economy (European Commission, 2018a). 
Considered are the stages from the production of the raw materials to the 
manufacturing, storage, distribution, usage, and the designed purpose after the product’s 
initial life such as reusage or recycling (ibid). This next big step into a circular economy, 
however, is a challenge if only started by one business due to logistical and financial 
reasons. On the other hand, if a strong coalition could be formed, research and a projects 
into the field might revolutionize the wine industry. 

Outlook for the company and the researcher 
To build upon the project, the developed system should continuously be updated to see 
potential changes and evaluate the success of solutions. The researcher is going to return 
to work for the company in May 2023 and is happy to keep track of the carbon reporting 
so that maybe in the future the winery can be certified as carbon neutral, or even climate 
positive.



38 
 

  



39 
 

8 Appendices 
8.1 Feedback Research Proposal 
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8.2 Proof of data upload 
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8.3 Client appraisal of internship 
Final appraisal
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Midterm appraisal



47 
 



48 
 

 

8.4 Client evaluations of deliverables 
Evaluation Research Proposal
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Evaluation staff presentation
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Evaluation lighter bottles
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8.5 Stakeholder analysis Agnès Paquet 

 

Figure 13 - Stakeholder map Agnès Paquet 

(Potzinger, 2022) 
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8.6 Capture and utilization of CO2 
To reduce a winery’s carbon footprint, the CO2 emitted during the alcoholic fermentation 
of the wine can be utilized and turned into the demanded chemical sodium carbonate 
(Na2CO3). This can be done by reacting sodium hydroxide (NaOH) with the CO2 and 
filtering the desired product out (ibid). To increase sustainability, the waste from the 
reaction is utilized in the fermentation again, creating circularity (ibid). 

 

Figure 14 - Sodium carbonate production through CO2 utilization (Gueddari-Aourir et al., 
2022) 
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8.7 GHG Protocol reporting principles 

 

Figure 15 - GHG Protocol Reporting Principles (Downing et al., 2022) 
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8.8 Training on calculating CO2 emissions 
Certificate of attendance by TÜV Nord 
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8.9 Preliminary interview Agnès Paquet 
Colour-coded preliminary interview from 22 September 2022 with Agnès Paquet. The 
colour-coding is assigned as follows: 

Colour Finding related to 
 Scope 1 
 Scope 2 
 Scope 3 
 Other 

 

Greeting, expression of gratitude, explanation of the goal of the interview, and 
introduction into the topic. 

General Questions 

Johanna Lucas: How many hectares of vines do you currently cultivate? 

Agnès Paquet: Altogether 13.35 hectares from the appellations Auxey-Duresses, Hautes-
Côtes de Beaune, Bourgogne Aligoté and Pommard. 

JL: And how much wine you produce in one year? 

AP: Let me check, a representative year are 675 hectolitres. 

JL: What is the carbon footprint of one 0,75l bottle of wine? 

AP: We have never determined it before. 

JL: What other measurable indicators do you use to track you GHG emissions or other 
sustainable practices? 

AP: Not for GHG emissions, but we are certified by Ecocert as Agriculture Biologique, so 
organic farming, from the vintage 2021 onwards, the wines carry the certification AB. But 
you know, organic does not equal ecologic. Because we do not use synthetic fertilizers or 
pesticides, we have to go to the vine areas more often to decide which next steps to 
take. It really depends on the weather and on the state of the plants, sometimes we 
have to go there and check daily. Then of course, we use more fuel. Also, we harvest 
everything by hand which takes more time. 

Scope 1 

JL: How many and which vehicles running on fossil fuels do you currently use at the 
Domaine? 

AP: Three tractors, one Peugeot Partner, one Renault Master, two pickup trucks and 
three forklifts, so ten in total. And during the harvest we use two extra pickup trucks, 
one minibus, one Renault Trafic and a large 20m³ trailer. 

JL: To what extend are they used regarding fuel combustion? 

AP: The tractors have a special fuel, the forklift use propane. I can give you all the fuel 
invoices. 

JL: To what extend is nitrogen fertilizer used at the Domaine? 

AP: It is not used at all; we only use natural fertilizer. 

JL: Do you use any refrigerators that are not based on electricity but on gas? 

AP: No, they are all powered by electricity. 
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JL: Are there any other gases or other materials combusted to generate heat? 

AP: No 

JL: Are there any gas leakages? 

AP: No, neither. 

Scope 2  

JL: How much electricity does the Domaine need to run their operations? 

AP: You can get all the electricity bills. 

JL: Which electricity provider do you have? 

AP: EDF, it is the biggest one in France. 

JL: How much of the used electricity is self-produced? 

AP: None, it is all purchased. 

Scope 3 

JL: Who is the bottle supplier? 

AP: Verreries de Bourgogne and BVS. 

JL: Where are the bottles finally distributed to? 

AP: Worldwide, in Europe but also to Russia, Hong Kong and the USA. 

JL: How many to which country/region/store? 

AP: You can have a look at the logistics companies invoices. 

JL: How are the bottles transported? 

AP: In Europe by car, across the ocean by ship. 

JL: To what extend does staff commute to and from work? 

AP: Julien and Eugénie. Julien every day from Chagny to Meloisey since May, that are 
20km per route, so 40km per day. And Eugénie since August every two weeks for two 
weeks 11km per route, so 22km per day. 

JL: What are the modes of transportation? 

AP: Both by car. 

Closing 

JL: What else would you like to add? 

AP: I would like to know the carbon footprint of the Domaine. Could you calculate it? 

Explanation of further process with the new information and the project, expression of 
gratitude 
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8.10 Follow-up interview Agnès Paquet 
Colour-coded follow-up interview from 24 November 2022 with Agnès Paquet. The colour 
coding is assigned as follows: 

Colour Finding related to 
 Bottles 
 Solar panels 
 Water tank 
 Other 

 

Johanna Lucas (JL): Thank you very much for your time. So, the results show that the 
glass bottles make up by far the largest percentage of the total carbon footprint. In our 
case even the majority, that however is because I have not included all of the emissions. 
The distribution would also take a bigger part, and hence reduce the share of the bottles. 
So it would make most sense to tackle the bottles, to find a lighter bottle. Also, the fuel 
would be something to look at. And otherwise we could think about the solar panels 
again or the capture of rainwater. 

Agnès Paquet (AP): The bottles are good as the first one to focus on, I will give you the 
contacts to our bottle suppliers. The fuel is a bit difficult; we cannot drive less often to 
the vines. We can reduce small, unnecessary trips but most of the fuel is used for the 
vines or in the vines by the tractors. When we have the new building in Meloisey, we do 
not have to drive to Beaune that often. That will already decrease the fuel use. We had 
thought about solar panels once before on the large roof, but that would have very 
prominent and disturbed the look of the Domaine. I can give you the quotation though. 
You can think about the roof in between the big roof and the office, the labelling room, or 
your apartment. 

JL: Okay great, thank you. And the rainwater you said you thought about before as well? 

AP: Yes, we had the idea. You can also look into it; we are planning on tearing down the 
old house next to your apartment. That is cheaper than restoring it. And there we can 
put a rainwater tank afterwards. However, we do not know yet, how we are going to use 
the space. Either another cellar for the wine, then we could put the tank on top, or an 
additional parking space, then the tank would need to be underground. But the teardown 
is also still going to take some time. 

JL: Okay, to I will look into that as well. However, we only have the water usage data on 
a quarterly basis, so we do not know the maximum water usage per month. And 
therefore, also not the required capacity for the water tank.  

AP: The month in which we use the most water is clearly always the month of the 
harvest. We clean all the machines several times a day, the buckets, everything. Then 
we will just have to track our monthly water usage next year, especially in the month of 
the harvest. 

JL: That sounds good. The I will look into those three, the bottles, the solar panels, and 
the water tank. But with the bottles being the earliest possible to be implemented. 

AP: Yes, great. 

JL: The cardboard bottles from Frugalbottle you sent me are great, but I do not know if 
they fit the winery and the customers. 

AP: No, that was also just an idea. The cardboard does not fit to Burgundy, they will be 
perceived as lower value and probably not get sold to the clients. Even with the glass 
bottles you have to be careful that they are not too light. A heavier bottle is always 
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perceived as a higher quality of wine. For our Patience cuvee we also use different 
bottles. You need to check that they also fit our technical requirements. The filling level is 
the most important. Verreries de Bourgogne has all of our data, they know what we 
need. I will give you the contacts. 

JL: Great, thank you very much. I will reach out to them. Have a great day. 

AP: Thank you, you too. 
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8.11 Data collection and calculations 
The following is the extract of the data collection and calculation of the GHG emissions 

 

 



63 
 

 



64 
 

 



65 
 

 

 

 

 



66 
 

 

 



67 
 

8.12 GHG Protocol calculation tool 
The following are extracts oof all the described tabs of the GHG Protocol calculation tool. 

 

Figure 16 - Parameters 
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Figure 17 - Emission factors 

 

Figure 18 -Stationary combustion 
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Figure 19 - Mobile combustion 
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Figure 20 - Purchased electricity 
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Figure 21 - Summary 
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Figure 22 - Disaggregation of emissions 
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8.13 Lighter bottles 
Email exchange 

 

 

Figure 23 - E-mail exchange Verreries de Bourgogne 1 
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Figure 24 - E-mail exchange Verreries de Bourgogne 2 
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Figure 25 – Technical drawing lighter bottle 
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8.14. Rainwater tank 
Implementation of rainwater tank 
The third solution will be implemented on the long term due to practical feasibility. It 
requires a large investment as an external company is required to first tear down the old 
building and another company is required to install the water tank. This also requires a 
substantial amount of time more than the other two solutions. The goal however is also a 
long-term change, as the water consumption will be shifted to collected rainwater rather 
than purchased water.  

What Stakeholders Who When  Done 
Research offers from companies Domaine Agnès 

Paquet 
Johanna, 
Eugénie 

24.11.2022 x 

Research financial subventions Domaine Agnès 
Paquet 

Johanna, 
Eugénie 

24.11.2022 x 

Decide on usage of are Domaine Agnès 
Paquet, staff 

Agnès 2023  

Further research on offers  Domaine Agnès 
Paquet 

Johanna, 
Eugénie 

2023  

Initiate tear down of building External 
company 

Agnès 2023  

Choose tank and initiate 
implementation 

Domaine Agnès 
Paquet 

Agnès 2023  

 

Evaluation of rainwater tank 
The evaluation of the rainwater tank follows the same structure as the one of the solar 
panels, as it is also a substitution of the purchase of services by self-production. The 
following KPIs will be evaluated to determine the solution’s effectiveness. 

1. Monthly total consumption of water in m³ 
2. Monthly amount of water captured in m³ 
3. Monthly water purchases in m³  
4. Monthly water purchases in Euro 

With the carbon footprint of the reporting year 2021/22 and those four KPIs, the 
following three KPIs will be determined. 

1 Difference monthly water consumption in m³ compared to reporting year 2021/22 
2 Difference monthly water purchases in m³ compared to reporting year 2021/22 
3 Difference monthly water purchases in Euro compared to reporting year 2021/22 

Again, to finally establish a comparison to the carbon footprint of reporting year 2021/22, 
the following three KPIs will be determined: 

4. Current emissions in tCO2eq through water consumption 
5. Current total carbon footprint 
6. Reduction of scope 3 emissions in tCO2eq compared to reporting year 2021/22 

The time of installation of the rainwater tank is dependent on the teardown of the old 
building and the decision on the new utilization of the space. As the teardown is not a 
project of the nearest future, the plans on the design of the new space are not yet 
finalized. One option is a new building for a wine cellar, then the rainwater tank would be 
built above ground, on top of the building. However, if the new space would be converted 
into an additional parking space, the tank would need to be installed underground, and 
hence be of different material and nature. Another aggravating circumstance regarding 
the planning and estimations of the success of the solution is that the required size of the 
tank can only be determined in September 2023, after the next harvest. This is due to 
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the water supplier’s accounting approach on a quarterly basis (Saur, 2022). To determine 
the maximum consumption per month, and hence install a tank of sufficient holding 
capacity, the monthly water consumption must be ascertained through manual meter 
readings. Based on over 20 years of experience, Ms Paquet (2022a) predicts the water 
consumption to be the highest in the month of the harvest, as all machinery is cleaned 
several times on a daily basis. 

Due to the number of contingencies, a reliable example calculation cannot be made yet. 
However, the above mentioned KPIs provide a clear framework on how to evaluate the 
success of the solution once it is implemented. 

8.15 Staff presentation 
Presentation on the 24 November 2022 of the carbon footprint and the share of each 
emission source. Information for staff and brainstorming session on solutions for 
reduction of emissions. 
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8.16 Brainstorming staff 
Visualization of brainstorming on solution after presentation to the staff. 

 

Figure 26 – Mindmap brainstorming session 

  



86 
 

8.17 Dissemination Minor Future of Food 
An extract of the e-mail exchange with the Future of Food core team. 

 

Figure 27 - Brief abstract of research for core team 

 

 

 

Figure 28 - Tentative confirmation of dissemination 
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8.18 HTH Instagram post 
The Instagram post published on 23 November 2022 on the official Hotelschool The 
Hague Instagram channel @hotelschoolthehague. 

 

  

Figure 29 - Instagram post picture HTH (Hotelschool The 
Hague, 2022) 

Figure 30 - Instagram post text HTH (Hotelschool The 
Hague, 2022) 
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8.19 Research Proposal Ana Fonseca Navio 
 

 

Figure 31 - Infographic 
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Figure 32 - Proof of dissemination 
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8.20 Proof of wordcount 
Words in pictures 81+15+28+41+51=216 

 

10,755 + 216 = 10,971  
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