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Executive Summary

Purpose of the document

| travelled to the AWITC with a scholarship from the Great Wine Capitals (Hawke's Bay), with
the aim to gather as much information as possible to share with those in the Hawke's Bay
wine industry. This document is the result - a combination of my notes along with

photographs of some of the posters that described recent research findings.

I'd love to hear any feedback you may have, especially if you found some of this

information useful or decided to try a new technique.
Rachel Garnham, rachel@rachelgarnham.com
Key Findings

Viticulture - | attended the Winepro conference in Blenheim last year and noticed the same
trend at the AWITC - technology. There are a range of autonomous vehicles available for
vineyard work, along with systems that provide layers of data for vineyard management

decision making. A number of these companies are based in New Zealand and being used

by Hawke’s Bay companies (eg Craggy Range and Vinarchy).

Winemaking - The world of wine additives is always evolving and | have included notes on
two that may help mitigate the effects of climate change on wine quality (yeasts for
bioacidifcation and MLF bacteria for high alcohol wines). For those that propagate their
MLF bacteria, Peter Costello’s findings that doing so alongside non Saccharomyces yeast
can give enhanced results should be of interest and worthy of further research. The poster
section of the conference is a fantastic opportunity to see the latest research and included
a new, quick method for YAN testing and how to form ‘struck flint' characters in

Chardonnay.

Sustainability - The sustainability workshop | attended confirmed that New Zealand has a
much longer history and with greater engagement in winemaking and viticulture
sustainability than seen in Australia. The consumer wants to be guided when it comes to

buying sustainable products and it must be easy to do the right thing. Those companies



that export know that sustainability has become more important in the procurement
process - especially in the UK, Nordic countries and Canada. Those wanting lessons in
sustainability may find the notes from the talk by Andree Piddington from Yealands

inspirational.

Business - The conference started on a depressing note with talks about the challenging
international wine industry but finished on an engaging talk about positioning your

organisation for success, with a focus on emergency and succession planning.

Sales and Marketing - The trend here was zero and mid alcohol wines (with information
about consumer engagement with these products) along with drinking less alcohol (and

what the wine industry can do to respond to this trend).
Particular Interest for the Hawke’s Bay Wine Industry

Three talks that have relevance for the local industry and are topics that may be worthy of

more research

1. Phillipa Harrison (MD for Tourism Australia) Wine Tourism, this talk on the
importance of wine tourism in bringing people into the regions and their ‘ultimate
winery experiences’ may include ideas for different experiences that visitors (eg
cruise ships) can discover in Hawke's Bay.

2. Alex Beckett (Mintel, London) Learning from the Competition. Alex gave food and
drink insights that would be useful for those wanting to make alternative or wine
based products.

3. Stewart Mclachlan (Marsden Jacob Associates) Water - Staying Competitive. Water
allocation and use is an increasingly important consideration for grapegrowers and
learning from the experience of the Australians on water management and markets

would be valuable.
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AWRI Resources

Did you know - While the AWRI library has a members only section, they also have a range

of free resources available to anyone, including (click on the blue writing to get the link) -

AWRI staff publications - access any AWRI published article free of charge
Information packs - curated lists of recommended reading on oenology, viticulture
and sustainability topics

Technical Review - the AWRI's own technical publication, which includes updates on
AWRI research and a curated selection of current grape and wine literature from
around the world.

Proceedings of Australian Wine Industry Technical Conferences (2019 and earlier).


https://www.awri.com.au/information_services/library-services-to-levy-payers/
https://www.awri.com.au/information_services/publications/
https://www.awri.com.au/information_services/information-packs/
https://www.awri.com.au/information_services/technical_review/
https://awitc.com.au/proceedings/

Viticulture

Scale Insects
Research from Dr Chris Ward from the AWRI.

With scale insects multiple species can be present within clusters and many species are
visually similar.

The main species in Australian vineyards were believed to be Grapevine scale and
Frosted scale.

Insecticides are only effective at the crawler stage, as both above types of scale have
only 1 life cycle per year they can be targeted at the same time.

DNA testing was done on scale samples taken from vineyards throughout Australia and
found Parthenolecanium corni (European fruit scale) present (previously thought to be

absent from Australia). This species has multiple life cycles per year and is evading
control.

Takeaway message - it is important to know exactly what pests are present in vineyards to
be able to have better control.

More information (journal article)


https://oeno-one.eu/article/view/7663

Water - Staying Competitive

Stewart Mclachlan, Marsden Jacob Associates
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Using Brackish Groundwater
Paul Petrie

Brackish groundwater is that which contains salts (usually sodium chloride). A lot of
brackish groundwater is very salty but some is marginally salty, could this be used as a

water source for grapevines in a drought?
Longterm irrigation of brackish groundwater

e Reduced canopy growth
e Decreased yield potential
e Reduced juice quality

e Soil structure breakdown
Factors that influence the above negative effects

e Cultivar and rootstock
e [rrigation type
e Soil type (salts stay in the soil with clay)

e Rainfall.

Trials were conducted with different levels of brackish water irrigation - some alone, some

as a mixture with fresh water, also taking into account rainfall.
Key messages about irrigation with moderately saline groundwater

e Best to blend or alternative with alternative water sources
e Incorporate leaching irrigation

e Winter rainfall improves leaching

e It should be used as a temporary solution

e Requires careful monitoring of soils
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Detecting Smoke Taint in the Vineyard
Dr lan Porter, La Trobe University
Smoke taint is a large production risk for the Australian wine industry.

Issue - phenols from smoke produce off flavours in wine, the current grape testing is slow

so it is difficult to make a decision close to harvest.

Challenge - how to get a real time solution which links detected phenols in smoke to the

resulting taint in wine made from smoke affected grapes.

Solution - WISD (Wine Industry Smoke Detectors). These detectors sit in vineyards and the
associated app gives a traffic light rating for potential smoke taint (taking into account

distance, variety and winemaking style eg skin on/off).

e Green light = no intervention needed

e Yellow light = mitigation needed, for whites only use free run juice, reds - decrease
fermentation on skins time or make into Rosé.

e Red=don't pick

Useful for wineries to make decisions on whether to pick or not and provides a third party

decision for contracted vineyards.

More information

Dr Kerry Wilkinson,

Another smoke taint detection tool is being developed by Dr Kerry Wilkinson. This tool is a
real-time sensor that quantifies smoke contamination of grapes, hours or days after the

event as it may be some time before people are allowed back to the fire affected region.

More information (presentation about latest research around smoke taint from Dr Kerry

Wilkinson)
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https://www.wineaustralia.com/news/articles/harnessing-the-power-of-a-wizard-to-assess-smoke-taint-risk-a-step-closer
https://www.awri.com.au/wp-content/uploads/2023/07/Smoke-taint-workshop-lastest-research-from-Uni-of-Adelaide.pdf
https://www.awri.com.au/wp-content/uploads/2023/07/Smoke-taint-workshop-lastest-research-from-Uni-of-Adelaide.pdf

Technology in Viticulture
Systems for vineyard records and irrigation management - Airborne and Swan.
Kelly Graham - Viticulturist at Josef Chromy, Tasmania

Advice for choosing technology providers - choose one which will provide continual support
rather than just selling a product, as it will need work and lots of refining to get it
performing the way you want it to. They use 2 platforms to help with vineyard

management.

Airborne Logic - platform that produces vineyard maps with layers to show yields, plant

counts, water stress, pest and disease problem areas.
Swan - for water and irrigation management.

More information -

e Airborne Logic website
e 5 minute video from Australian vineyard that uses Airborne

e 6 minute video from Torbreck vineyard that uses Swan
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https://airbornelogic.com.au/
https://www.youtube.com/watch?v=uMe0c7gS9Us
https://www.youtube.com/watch?v=vI14Ep5-SBY

Autonomous Vehicles for Vineyards

Burro with sprayer

Agri Automation (NZ Company)
Gotrack - retrofit to existing tractor to make it autonomous.

Burro autonomous

The Burro is an electric, autonomous vehicle that can carry 600kg and tow ~2T. Can be
used with a foliar sprayer (48W battery), herbicide sprayer (only sprays green, actively

growing weeds) or electric mower.

- Can tow the UVEX which is a UV-C machine for Powdery Mildew control

14


https://www.agriautomation.co.nz/gotrack/
https://www.agriautomation.co.nz/burro/
https://www.agriautomation.co.nz/uvex/
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Techniques for resting vineyards

Paul R. Petrie'23 Gaston Sepulveda’, Katie Dunne*, and Marcos Bon

325

1South Australian Research and Development Institute, 2Flinders University, *University of Adelaide,
4Formerly New South Wales Department of Primary Industries, SFormerly South Australian Research and Development Institute

Context

Grape growers and winemakers periodically encounter
conditions when it is more economic not to produce a
crop, or to ‘rest’ their vineyards, than to harvest fruit.
These conditions may be due to reduced water
allocations for irrigation and associated increases in
growing costs or oversupply and depressed prices.

Fig 1. Acluster
approximately a week
following ethephon
application with most of
the berries abscised,

Methods

A range of methods for fruit removal to facilitate
vineyard resting were trialled on Shiraz in the
Riverland. Treatments included a second pruning at
EL-19, and the application of calcium nitrate (25 g/L)
and/or ethephon (1000 mg/L). Three levels of irrigation
(7. 3.5 and 2 ML/ha) were applied to all the yield
reduction treatments to better understand the
interactions between crop load and potential water
savings.
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Figure 2. The impact of a range of crop removal treatments and
Imigation volume on vine yield (2023 season). Full imigation 7
MLha, reduced iigation 3.5 ML/ha and low imigation 2 ML/ha.
(éeilzc\um Nitrate was applied at EL16, and ethephon was applied at
S and EL27 and the second pruning was implemented at EL19.

;:}?Lasbgence of bars represents zero yield. Error bars represent
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Outcomes

While all the treatments reduced yield, ethephon was
the most effective treatment — in two of the three
seasons the fruit was completely removed (Figure 2). In
the season following the crop removal, the yield of
vines treated with ethephon returned to commercial
levels (Figure 3) and no residues were detected in the
fruit. In the return season the yields of the vines treated
with calcium nitrate or double pruning did not match the
untreated control.

When irrigation was returned to standard levels, vines
from the reduced irrigation treatment that had their crop
removed during the previous seasons, recovered better
than vines that carried a full crop.
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Fig 3. The impact of a range of crop removal treatments and
irrigation volume on vine yield in the season (2024) following
treatment with no crop removal and full irrigation. Error bars
represent 5% LSD.

Conclusion

Ethephon is likely to be a costeffective option to
reduce vineyard yield to close to zero. The cost of the
tractor and sprayer is higher than the active ingredient,
but the application can be combined with fungicides
The vines with the fruit removed recovered better when
the irrigation was returned to the full rate.

These techniques provide alternative management
options for growers that are looking to minimise input
costs when harvesting fruit is not economic or water
prices are very high
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Performance of Cabernet Sauvighon
clones in Margaret River

Richard Fennessy’, Yu-Yi Liao’, Ben Nestor!
Department of Primary Industries and Regional Development

Exploring how clonal selection can influence attributes such as yield, bunch weights,

bunches per vine and timing of key phenological stages.

Background

To understand the potential and performance of 12 diverse clones, a trial site in
River was i in 2019. The 1-hectare site of 20-year-old
Cabernet Sauvignon vines (clone SA126) were field grafted, with the clones
dispersed throughout the block in a modified Latin square design with
replications. Beginning in the 2021/22 growing season and using 3 of the
replications, key phenological stages have been observed as well as the
collection of viticultural data and small-lot winemaking each season since
Key findings

Using two-way ANOVASs to interpret data collected from 4 growing seasons

shows statistically significant differences on viticultural parameters consistent
across the seasons.

Predicted bunch weights ranged between 148 g to 201 g (35% difference) and
bunch numbers per vine showed a similar difference with a range between 28

and 37 bunches. Yields varied significantly from 4.3 kg to 7.1 kg per vine.

Clones SA125, Roche 5-2 and 337 are typified with heavy bunches, high bunch
numbers and high yield, conversely LC10 and CW44 exhibited lighter bunches,
lower bunch numbers and less yield.

Averaged dates in the clonal expression of key phenological stages are visualised

below. Berry weight and tannin profiles between the clones are less conclusive
due to data limitations.
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These performance insights support producers when considering which clones
suit their needs and specific sites, while also demonstrating that clones have
the potential to alleviate production logistics during compressed vintages.
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Nitrogen use efficiency (NUE) in cool climate vineyards - Poster
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(NUE) in cool climate
vineyards

What is NUE? Results

NUE represents how well grapevines utilise * Vine total N content was similar 3cross treatments in
applied nitogen (N) It reflects the 201718 and 2018/19 (A), yet NDF was lower in the V-H
proportion of N fertiliser taken up by the treatment (Fig. 1), suggesting that applying N
vine relative to the total amount of N fertiliser in the veraison to harvest period resulted in
fertiliser applied. less N fertiliser uptake, a5 also reflected in the NUE
results (Fig. 2).

Timing fertiliser application for Friam ame
optimising NUE

utas.edu.au/tia

s wnn e
P i o
N fertiliser is often recommended during
periods of peak vine N Uptake. Nuances in
research trials (9. vine age, climate, N rate)
linking N fertiliser application timing to NUE
have led to inconsistent findings,
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With significant new plantings in cool
climate reglons due to changing climatic
conditions, research to understand best
practice N fertiliser application in cool
climate vineyards with short growing
seasonsare required.

No significant differences in the partitioning of
NOF to different vine organs was observed across
treatments (Fig. 3)

" e e Conclusion
Experimental design " ¢ BT N fertiiser application between budburst to fruit
dlihaica i & o ) ur set, fruit set to versison, or spreading N
This stuely used label to observe the evenly across the growing sesson
inuenes o H fertifas applestion timing ) e (budbreak to harvest) did not significantly impact
e Wiliceake ypertitioning. storace, Tani N fertlliser uptake (NDF), NUE, N remobilisation or
poed Vite yinifera L Pinot Noir grapevines ' N organ partitioning in young Pinat Noir vines.

growing seasons (2017-19) in In =N vines (B), which neﬂel:ts vine. NDF uptake in N fertiliser application in the veraison to harvest

Hub:n; Tasmania. 201718 that was stored al 018/19,

window had the lowest NUE, driven by reduced
Pl fesidal atellod =N <oi uptake: ‘whole vine NDF ptake.
= The majority of vine total N was from the 2018/19

season (unlabelled N) (Fig. 1)

Treatments

This suggests for young, actively growing vines in
. li the
Berailenc N (e s e ool climate regions with short growing seasons,
e if N Is provided prior to veraisan, thers is fieibility
in the timing of fertiliser application to achieve
. BB-FS
e e G optimal NUE. Restricting N fertiisation to only

late season soil N applications between veraison
and harvest s inefficient and Ineffective.

Tasmanian Cool Climate Wine
Research Hub (Tasmanian Wine Hub)
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Evaluating Pinot Noir clones
in the context of Western Australia

Yu-Yi Liao', Richard Fennessy'
“Department of Primary Industries and Regional Development

Introduction

Pinot Noir is the fourth largest red variety crushed in Australia. Over the past 6
years the $/tonne of Pinot Noir has grown by 85% attributed to continuing
demand for premium varietal still table and blended sparkling wines. Known for its
high clonal variability, this project aims to understand the performance of 14
unique Pinot Noir clones growing under Western Australian (WA) conditions.
Results will support WA producers in their decision-making when considering
which clones will suit their conditions and needs.

Method

Project time frame: 3 growing seasons (beginning 2024-25)
Location: Pemberton wine region
Trial establishment:
+ 14 Pinot Nair clones grafted onto 20-year-old Sauvignon Blanc vines in 2021
+ 3 replicates per clone, distributed across 6 vineyard rows
Evaluation scopes:
- Observing key phenological stages
= Recording yield components
- Measuring vegetative growth (pruning weight to yield ratio)
+ Small-lot winemaking for industry wine tastings

Preliminary observations

. Differences observed across the clones for key phenological stages;
budburst, flowering and harvest spread over 4 to 5 days.

- Clones showed diversity in their yield components.

- Highest yielding clone G5V/15 produced twice as much fruit as the lowest
yielding clone 114A.

- D5V12A had the highest average bunch weight, 80% heavier than the lowest
clone 777. ) .

- 114A produced 40% fewer bunches per vine compared to the highest clone
D2V5.
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Vineyard management practices: effects on winegrape composition - Poster
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Context . _
Vineyard management practices are costly and time consuming to implement. These practices are designed to improve
production outcomes such as winegrape quality, but do they?

Method

We used a meta-analysis approach to understand the effects of cluster thinning, irrigation, leaf rgmoval, pruning, shoot thlnmng
and shoot trimming on the grape composition parameters total soluble solids (TSS), pH, titratable acidity, anthocyanins,
tannins and total phenolics and their ratios. Meta-analysis allowed us to aggregate the results from research conducted all over
the world and improved the robustness of our conclusions.

We used response ratios to analyse the effect of the practice. Response ratio = (treatment result/control result) - 1.

A response ratio >1 indicated the treatment caused a significant increase in the composition parameter, zero, no change and
<1 a decrease.

Some results for Leaf Removal

TSS and anthocyanins increased when leaf removal occurred prior to berry ripening (E-L 34-39) (Figure 1). The increases in TSS
were greater when leaf removal occurred before or during flowering (E-L <18 and E-L 19-26). There was no significant change to TSS
or anthocyanins when leaf removal occurred during berry ripening (E-L 34-39) (Figure 1). When applied pre-ripening, the combination
of leaf area removal and yield reduction (see yield poster) was such that the leaf area-to-fruit ratio increased, and this assisted
carbohydrate partitioning to the clusters. The leaf removal also allowed increased light and a higher temperatura in the fruit zone,
increasing the anthocyanin accumulation.
Tbe ratio of TSS:anthocyanins decreased significantly when leaf removal occurred prior to berry ripening (E-L 34-39) indicating a
higher anthocyanin content at a given TSS value (Figure 1). This could be considered a fruit quality improvement, particularly in
warmer and warming climates.
Anthocyanins only increased significantly when >25 — 50% leaf area was removed (
to-fruit ratio and increased light and temperature in the cluster zone. The TSS:a
Proportions of leaf area were removed (Figure 2), suggesting that the timing of |
Severity.
The larger response ratios
when using leaf removal.

Figure 2), again consistent with higher leaf area-
nthocyanins ratio was not altered when different
eaf removal had more impact on colour than its

for anthocyanins compared to those for TSS show that it is easier to manipulate anthocyanins than TSS
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loT bunch weight measurement in real time - Poster
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el fruit weight to accurately track and predict yield,

Introduction

tical challenge of meeting contracted fru t

Winegrowing businesses face the x and haurly a
wel gj {yield) requirt s for wineries. Traditional methods of estimating fruit undsrstar?/d the impacts of irrigation and heatwaves, improve wtater
eight are notoriously inaccurate, ur and time consuming that often resultin use efficiency, increase yield, avold fruit loss and select an optimum
ncies of up to 30% of the harvested weight. This inaccuracy leads to harvest date 1o enhance fruit quality

sues such as under or over-ordering consumables and winegrape
wastage, even rejection. Ripen Tech has developed a groundbreaking loT device
that weighs fruit in real-time while still on the vine

Figure 3- Manitoring in real time - Live bunch weight gain (g) with rainfall uptake of 10 mm.
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From the Sentient Vineyard to the Circular Winery

Michael Macolino - MD of Recode Ventures

Current industry drivers - Inputs = decreased options for crop protectants, increased cost
of fertiliser and energy. Winery = increased energy and labour costs. Across vineyard and

winery = increased compliance and sustainability requirements.

Agri-Tech Foundations
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Next Agri-Tech evolution

We're currently in the purple box. In many vineyards there is some technology that is being
used. But as you move up the adoption curve there is an increasing misalignment between
technology and the business model. People have been promised much more than what

can be delivered.

The solid line represents Agri-Tech 1.0, the dotted line Agri-Tech 2.0 - the next generation of
technology. This will be built on 4 platforms, which are aligned, converging and amplify
each other. These are being developed across all industries, not just agriculture. For
example, Al in the last 2-3 years has greatly increased its ability to provide the sensing,

perception and acting capabilities of robots in the field.
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Technology Drivers

The sentient vineyard - a vineyard that can sense its own condition, predict its future state

and act on future predictions autonomously. Eg multiple advanced sensors provide robust,
multi-layered data (predictive analysis) that Al uses to determine irrigation requirements,

then precision inputs of irrigation being turned on and off when required.
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The Circular Winery

More sensors across the winery and vineyard. More real time fermentation analysis and
control (based on Al and historical data). Then the waste stream of grape marc can have
the carbohydrates extracted and a bio-reactor can grow microbes. The microbes can be
used in the vineyard as fertiliser, or may excrete enzymes and proteins that are used to
reduce pest and disease issues (this may be only 3-5 years in the future). This will improve

the sustainability of the winery and vineyard.

Principles for the future

All images are from the presentation from Michael Macolino, more information about his

work can be found on his website.
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https://www.michaelmacolino.com/

Winemaking

Lallemand Product Trials
Nebbiolo Rose

Yeast trial. 3 yeast - EC1118, Ruby and Alchemy IV. Ruby gave more stonefruit, Alchemy IV

increased berry fruit concentration, both gave a rounder mouthfeel than the EC1118.

Nutrient trial. Stimula Chardonnay, add nutrient ~s way through the ferment for increased

ester expression, trial wine was fruity with strong strawberry characters.
Shiraz

Nutrient trial. Stimula Syrah, add at the start of ferment to increase thiol expression. Wine

was more textural, better length and darker fruits than the control.

MLF bacteria trial. VP41 (Oenococcus oeni) and ML Prime (Lactobacillus plantarum, can't
make VA). The ML Prime wine was more textural with higher concentration of dark red

fruits.
More information -

Lallemand website

Maurivin Products

Obsession (for red wines) - a non-Saccharomyces yeast, helps with colour and mouthfeel,
masks green and gives a lower alcohol conversion. However, inoculation temperature of
25-30 degrees C, addition rate of 400ppm and has an alcohol tolerance of 6-7% so will need

to do a sequential inoculation with a strong Saccharomyces cerevisiae (eg EC1118).

Celebrate yeast - a cross between Saccharomyces cerevisiae and Saccharomyces mikitae
used for Chardonnay or secondary fermentation of sparkling wines. Intensifies fruitiness in

Chardonnay and for both styles of wine gives yeast autolysis characters early (~6 months).
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https://www.lallemandwine.com/en/new-zealand/
https://www.maurivin.com/perch/resources/maurivin-wine-pis-awri-obsession-web-april-2022-english.pdf
https://www.maurivin.com/perch/resources/next-generationawri-celebrateproduct-information-sheetfebruary-2021-web.pdf

Pinnacle Wine Products

Absolute MP - mannoprotein to help with mouthfeel, can add 2 days pre-bottling as it won't

affect filtration, good for No/Low alcohol wines or to provide ‘sweet spot.’

MLF bacteria - MLF Robust for high alcohol wines, MLF Extreme for low pH and cold

temperatures.

Oak Solutions Group

Tru/tan - tannins derived from oak. Range of tannin powder to add at different stages of
the winemaking process - crush, fermentation, ageing, pre-bottling. Some organic
producers wanting to keep low SO2 levels are adding tannin when doing transfers to bind

with any dissolved oxygen picked up in the process.

Trials of tannin addition to Marlborough Sauvignon Blanc to adjust mouthfeel (30ppm

addition rate).

27


https://www.pinnaclewineingredients.com/perch/resources/wineeng/pinnacle-wine-absolute-mp-pis-march-2024-web-repro-en.pdf
https://www.pinnaclewineingredients.com/perch/resources/wineeng/pinnacle-bacteria-mlf-robust-pis-november-2024-web-repro-en.pdf
https://www.pinnaclewineingredients.com/perch/resources/wineeng/pinnacle-bacteria-mlf-extreme-pis-november-2024-web-repro-en.pdf
https://oaksolutionsgroup.com/tru-tan/powder-tannins/

MLF - Enhancing Propagation
Dr Peter Costello, AWRI

MLF occurs when the number of lactic acid bacteria in the wine reaches a population of

1,000,000 cells/mL.
MLF in Australian red wine

e 24% natural/wild
e 76% inoculated - 34% direct inoculation with commercial MLF culture, 66%

propagated/cross seeded.
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The above has only been trialled in the laboratory, further trials will be done on a

commercial scale. This enhanced bacterial propagation gives - greater bacterial growth and

inoculation capacity and is <1% the cost of direct inoculation.

(Note that the non-Saccharomyces may have fermented the juice in the propagation tank

to only ~7% alcohol, but at a 0.5% inoculation rate this may add 0.2-0.3g/L RS to the
100,000L tank).
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Yeasts for wine bioacidification - Poster

Amandine Deroite, Jessica Noble, Céline Raynal, Marion Bastien, José-Maria Heras, Anne
Ortiz-Julien, Eveline Bartowsky Emails: aderolite@lallemand.com;

ebartowsky@lallemand.com
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Amandine Deroite, Jessica Noble, Céline Raynal, Marion Bastien, José-Maria Heras, Anne Ortiz-Julien, Eveline aaﬁ"é“#;i&

aderoite@|allemand.com; ebartowsky@lallemand.com

Evolution of the alcohol and acidity content of the wines:

| Global warming bf-ings new challenges in winemaking. It c.anses an increase in A Erend thatis confirsaed

| sugar concentration and pH in grape must, leading to higher alcohol, loss of o “
| freshness and wines stability issues. As winemakers are turning their back to s ]‘i. Aay ]

“ chemical inputs in favor to biological tools, bioacidification yeasts are a Qe ,/‘ l é

great solution 5 "‘!.\—'_‘;;‘L' CE

i L0 H

= 3 0 g

Climate change: how to mitigate the (Ao L, &

global warming effect on winemaking?

By 0 years — R ETIISO :
e e 7 i

18 da;

A specific metabolism
« L. thermofolerans produses lactic acid from pyruvate

= Reaction catalyzed by LDH1, LDH2 and LDH3

+ Metabolic pathway parallel to ethanol production.

+ Lowers ph to provide freshness

Sgouros et al., 2020 from KEGG PDB —
Heterolactic fermentation of sugar in
L. thermotolerans metabolism

+ Other impacts: 2 glycerol, 7 esters (ethyl lactate, cthyl acetats),
7 2-phenyl ethanol,  ethanol

A phenotypic diversity among this specie

b ¢ d a b b a a cd - Lacticacidproductionbetween Lg/L to 12g/Lin

“ 2 94 Lt strains study in Chardonnay
3 | + Differences due to the expression of LDH2
3 A (Sgouros etal. 2020; Gatto et al., 2020)
57 5
s
2 I
L LR
V'
: y

Hranilovic et al,, 2018
Selection of LEVEL? LAKTIA™
+ Selected in the Rioja region in Spain from Tempranillo
* Commercially available since 2018

* Consistency in lactic acid production levels

* Up (0 11.5 /L of lactic acid production in optimal conditions.
How can we manage lactic acid production?

* Tmpact of environmental conditions

|
* Lab trialto better understand the impact of environmental conditions: Box Behnken experimental design

* Tnitial pH 7
lactic acid production 2

- Tnoculation rate 7:
Iactic acid production 2

- Temperature 2: faster
Jactic acid production,
but lower final value

* Since 2018,

lLacicacid  Contactume  InitalpH Initial 50,

2o
-~ <as
Inadutan rate ot Leve? kit
* 29 trials in red winemaking conditions

Protective capacity of red wine pigments against bitartrate crystallization is

retained during ageing - Poster

i1

Lachancea thermotolerans

S| Year ~1500 wines analysed each year
Laboratoires DUBERNET
Saccharomyces cerevisiae
Directed evolution s coboretion Wi
A natural way to obtain new yeasts with improved phenotypes
Emergence and selection @
of beneficial mutation {_rood
Stress, poor substrate 1
e e
F o vxxs

c Fu BN -® R

Hundreds of generations

‘What we wanted: a yeast strain with lower ethanol yield and higher glycerol yield
avoiding undesirable effects

- Improvement of osmotic stress thanks to KCI

> im: improve glycerol yleld, as it is an osmoprotectant
> As a side effect, decrease ethanol yield

Strong reshaping of carbon fluxes

glucose + fructose, butanediol

+116 i ",

diyeeror % -8%
pyruvate === acetaldehyde — ethanol
l’- 18%

; N Y acetate )

y acetyiCon g Carbon fluxes analysis.
1 /x i (*C) revealed:

i oxgloaceiate i i
| v28% P4 f Huge increase of glycerol
' late aitrate i = =

\ Tricarboxylic f

} fumame  acidscycle jodime |

I

1411 +10%!

|

t

succinate a-ketoglutarate
o succiny| ‘—’
[y

‘What we get: a yeast strain with lower ethan
production of posi




~ The protective capacity of red wine pigments against
bitartrate crystallisation is retained during ageing AWR'

. Keren Bindon', Tim Reilly !, Song Qi', Zhanshu Deng 2, Christopher Ford 2, Eric Wilkes'

Coder
1 The Australian Wine Research Institute, PO Box 197, Glen Osmond (Adelaide) SA 5064, Australia
2 School of Agriculture, Food And Wine, The University of Adelaide, Urrbrae, SA 5064, Australia

Corresponding author's email: keren.bindon@awri.com.au

o

( Background and Aims: Experimental Design:
‘ This study investigated how red wine pigments, particularly * Two batches of Shiraz grapes from the Riverland (SA), one high,
| monomeric anthocyanins, influence potassium bitartrate (KHT) and one low in anthocyanin, were fermented and monitored.

crystallisation and cold stability in red wines, both during
fermentation and ageing.

‘\ » Warm-climate red wines may exhibit cold instability due to low
| acidity and high potassium levels.

| + Cold stabilisation is not routinely applied to red wines because Key metrics included anthocyanin and polymeric pigment
| polyphenols are thought to provide natural protection from concentrations, cold stability (mini-contact test), and unstable
| potassium bitartrate (KHT) crystallisation. KHT crystal formation over time.

| 5 Monomeric anthocyanins have been identified as the primary A separate accelerated ageing experiment (4 weeks at 38°C)
\ polyphenols involved in this protective effect. ) tested pigment degradation and changes in cold stability.

LOW. Ferments HIGH:

Wines
ANTHOCYANIN. Ageing trial ANTHOCYANIN

-t o Ll e Figure 2. Ageing trial at 22 °C or acceler:
auhoo Lt el : o anthocyanin (HA, orange) and low-anthocya
= ! addition (no acid) or 2 g/L tartaric acid (acid at
T SIS ° w2 % % % anthocyanin  (malvidin-3-glucoside) cone:

_ o pigment concentration (b.), cold stabili
F[gure 1. Graphs of anthocyanin concentration (a.), polymeric % change of < 5% indicates
Pigment conecentration (b.), change in conductivity/mini-contact test darkest colour is time 0; succe:
(c) and KHT crystal concentration during a three-day cold test (d.) (ANOVA, P<0.0001, n = 3, diffe

nd Kk r = ff
over time in low- (blue) and high- (orange) anthocyanin wines significant difference between tre:
Co

* Higher concentrations of monomeric anthocyan
* Cold stability in red wines cannot be predl d
concentrations ext i divergen
* Red wines from warmer viticultural zones, where al
+ Conversion of monomeric anthocyanin:
+ Spontaneous cold stabilisation in red wine
fermentation acid additions.
= The timing of tartaric acid additions in res
* Red wines may lose cold stability during
manage future tartrate stability.

This work was supported by Wine Australia le rom A
t n Government. The AWRI is a member of

A new age for YAN testing - Poster
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VICTORIA UNIVERSITY OF

WELLINGTON \/VINTESSENTIAL

A new age for YAN testing Winechek
+V.Hughes', A, Seabrook, C, Gamble', Dr Lee Ann Tejada2,
el "Winechek laboratories,

PRECISION BASED EXPRTISE
Prof Wayne Patrick?

2 University of Wellington

Getting an.indlcation of vineyard nutrition deficiencies enables a winemaker to avoid dealing with stuck and sluggish
fgrmentat!ons. It als_o allows the winemaker to prevent H3S formation and maximise fruity aromas in the final wines
Nitrogen is the main growth factor present in grapes for yeast \

. : growth and fermentation, and can impact the
production of aroma compounds. Its deficiency can lead to the production of hydrogen sulphide (H,S) and stuck or

s.luggvsh fermentatvons»(J\ranek et al 1995). Yeast require nitrogen for cell growth and efficient fermentation. In the
fntst thxrd‘ of fermemtatnon the yeast will build in biomass sufficient to metabolise the level of sugar present. Yeast
biomass is also impacted by whether the strain has a high or low nitrogen requirement. Yeast assimilable nitrogen
(YAN) can be found in two forms; mineral or organic. In grapes, mineral nitrogen makes up one third of the total
nitrogen, whilst the organic fraction makes up two third to three quarters of the grape derived of YAN. Conducting this
test requires two measurements and a spectrophotometer which can require laboratory skills, additional cost and
time. This project provides insight on to the novel method developed in conjunction with the university of Wellington
to create a simple, single reaction that will enable winemakers to measure YAN with the simple addition of a tablet.

Figure 1. Schematic ‘1 -
Method representation of :
The overall goal of this project was to construct a three- ;:iyﬁgc:izzﬂ:or
enzyme based biosensor to estimate yeast assimilable

nitrogen in grape samples with a simple colorimetric

readout. The production of a blue pigment by blue

pigment synthetase A (BspA) will be employed as the

colorimetric readout for the biosensor. BspA will be also

used to sense glutamine, which is one of the major

components of YAN. And in conjunction with two othef : ) S
enzymes ammonium sensing enzyme, glutamine | ENZ2 |

synthetase will sense and convert am.momum. from wine - o '\
grape samples to glutamine and Arginine sensing enz\/rlne grape e (COLOURLESS)
which will sense arginine and their product, plus b3

ammonia. The ammonium will then be feed of the L,»‘J

cascade reaction yielding a proprietary bluedye.

\ =

-substrate

i
Vintessential test kits were used to measurz p:z mr\e/ it
amino nitrogen and Ammonia to validate the 3 enzy!
cascade.
i to an
correlation of YAN
Table 1. Standard curve . e k. e
i i 560 nm using the ¢a Concentration in Mg
increase in absorbance at 2
reaction discussed here.  gindara curve

3

Absorbances, (00}

. mounts of
gee vz . ; esentation of increasing
o ard emmssntiaten Figure 2. Visual repr

YAN using the blue pigment.

h Ammenia and
i mount of YAN (botl
Results and Conclusion nzyme cascade correlated to the a mount o i e simple additon of
The YANbiosERES] i . able awnemerer i S fDrJAdeco\OL;rised The validation daFa

ri(renarv aminonitrogen): ARE S L nout for the samPI® 9 0% T L i can be easily employed b

il
Z tablet to a wine or grape STar:lii:r?wit}'\ traditional 2 step mef:;j;i?;:tiﬁc expertise. This was developedand !
llent corre! ting equipmen a1 165
demonstrates exce! af dvanced tes 2 e
" 0 needfora : ; Wwellington-

v el WI|t' ho;:nﬂ;injunction with the university of
be commercialize

How to form ‘struck flint’ character in Chardonnay - Poster.
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| Struck by flint: how to form ‘struck flint’ character
nect | .
= in Chardonnay wine
| Allie Kulcsar™, Toni Cordente’, Deanna Langone’, Tracey Siebert’, Lisa Pisaniello’,
Desiree Likos', Kym Schroeter?, Alison Soden? and Marlize Bekker'3
O he Austratian Wine Research Institute, PO Box 46, Glenside (Adelaide) SA 5065, Australia

2 Treasury Wine Estates, Nuriootpa, SA, Australia
3 School of Agriculture and Food Sustainability, University of Queensland, St Lucia Qid 4067, Australia

*Corresponding author's email: allie.kulcsar@awri.com.au

Background Experimental design

+ Many premium and sought after Chardonnay Winery-scale barrel-fermentations (using older barrels) were performed with
wines exhibit ‘struck match/flint/mineral’ different treatments. After eight months of barrel-ageing post-fermentation, the
character. samples were bottled with different SO, additions. Bottles were left for nine
Two compounds are thought to be responsible months prior to sensory evaluation.

for this character:

phenylmethanethiol (PMT) - formed by yeast
2-furanmethanethiol (2-FMT) - toasted oak
contact required for formation.

Little is known about the winemaking techniques

i ; Low YAN + nutrient Low YAN + nutrient High YAN + nutrient
required to reliably form these compounds. St ,emm end ,e,,“em High YAN sm 'a;ment

Research questions /\
« Can winemaking techniques impact the
formation of PMT and 2-FMT?
i in hi High
S0,

+ Do these techniques result in higher HigH H[g" Low]
‘flint’ aroma? \u, soz 50,

PMT S0, addition 2-FMT - High SO, additions at bottling had the greatest treatment effect,
™ @ - = causing the release of PMT at bottling (Figure 1a).
High SO, + Higher YAN additions also promoted the formation of PMT and 2-
- ) 4

~ LowSO; FMT (Figure 1b).

S0, addition * Minor differences were seen from nutrient addition (Figure 1c).
/ + Sensory assessment showed high YAN + nutrient + high SO, had
the highest flint aroma rating (Figure 2 — dark green dots).

A correlation was found between flint aroma intensity rating and
PMT concentration (Figure 2).
No correlation was found between flint aroma intensity and 2-FMT

(b)

= (Figure 2).
5 = High YAN 159
sg . — PMT
8 — 2FMT o
O; —_
= Low YAN (high SO2)
@ & 2 10+ e e
= Low YAN ~ LowYAN e of ferment (high SO;)
. Low YAN + ' Low YAN + 2 e i
-~ = B e
o fermen o fement H High YAN
g 5 2. High YAN
£ R? = 0.790 of farmant (righ S
o Hw\ﬂ N
>R LS E PP _.f TS _ B g W e
a\\.@\‘,;?v:\(;vf;:e ";‘i":‘.\f yg ff: & R2=0 242!——"@“
3 g eé’
A L7 g . : .
&8 0 1 2 3
K
Flint aroma intensity rating
Figure 1. Comparison of the concentration of PMT and 2-FMT after Figure 2. The relationship between flint aroma rating and the

different (a) SO, treatments (b) YAN treatments and (c) nutrient concentration of PMT (green line) and 2FMT (yellow line).
treatments.

Take home messages
= High SO, addition at bottling had the greatest effect on the formation of PMT.
= The concentration of PMT correlated to the intensity rating for ‘flint’ aroma.

This work was supported by Wine Australia, with lavies from Austral ape: e
and ma funds from the Australian Government. The AWRI is a member of AWRI A trali
the Wine Innovation Cluster in Adelaide, SA LBtiCl]

TREASURY
WINE ESTATES

Can membrane filtration and adsorbent resin be used for remediation of

smoke tainted wines? Poster
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Real-time

Introduction:

Wine made from grapes exposed to bushfire smoke can exhibit
‘smoky’, ‘ashy’, and ‘burnt rubber’ characters due to the presence of
elevated smoke-derived volatile phenols (in free and glycoconjugate
forms), commonly known as ‘smoke taint’.

Currently, the addition of activated carbon remains one of the most
effective approaches to remediation of smoke tainted wine. However,
desirable wine aroma and colour compounds are inevitably removed
due to a lack of selectivity in adsorption. To address this shortcoming,

the combined use of membrane filtration and adsorbent resin was
evaluated.

= Wine — Retentate — Permeate = Treated permeate

Needle valve ¥

Adsorbent
resin

Semi-permeable
membranes

Figure 1. Schematic of membrane filtration and solid phase adsorption
unit used for commercial scale wine treatments

Results:

<50,000
<50,000
<50,000
<50,000 -=65%
<1000 2%
<1000 10%.
<1000 0%

= 00%
— oy,

e gy

Figure 2. Permeation of total phenolic glycosides

effuent conc.{influent eone. &

°

0 60 0
Bed volumes of permeate eluted

Rapid saturation with
—Total phenolic glycosides

Gradual saturation with
—Total valatile phenols

Permeate derived from uitrafiltration of smoke tainted Cabernet Sauvignon
Bed volume (BV) = 200 mL, flow rate = 5 8V/h

Research methodology:

1. Membrane filtration of smoke taint wine

* Partitioning of smoke-derived volatile phenols (and their glycoconjugates) was investigated by
filtration of three smoke tainted wines (each made from grapes exposed to bushfire smoke),
using membranes with different molecular weight cut-off specifications (MWCOs). (Figure 2)

2. Performance of adsorbent resin

* The adsorption capacity/affinity of resin (packed in a fixed-bed column) towards volatile
phenols and phenolic glycosides was evaluated by eluting >100 bed volumes of smoke tainted
Cabernet Sauvignon permeate (generated by ultrafiltration of wine) through the column.
(Figure 3)

3. Combined ultrafiltration and adsorbent resin treatment of smoke tainted wines

= The composition of smoke tainted Chardonnay (CHR), rosé and Cabernet Sauvignon (Cab) wines
(500 L each, in duplicate) were compared before and after ultrafiltration and adsorbent resin
treatment (Figure 1), with resin regeneration prior to rosé treatment. (Figure 4)

4. Regeneration of resin

* Resin regeneration was optimised by evaluating different aqueous alkaline and alcoholic

eluents, i.e.: 2% vs. 5% NaOH; pH 12 vs. pH 10 vs. pH 8; and 20, 12, and 6% aqueous ethanol
vs. aqueous isopropanol (Data not presented).

Volatile phenol

Phenolic glycosides
(/L)
a
g§EE8
S e

o

36% v
I “I I 36% 78% l

Untreated Treated CHR Treated CHR Untreated Treated Rosé Untreated Treated Cab

CHR  (freshresin) (usedresin) Rosé (regenerated Cab
resin)
Figure 4. Change in volatile phenols and phenolic glycosides in smoke tainted wines treated in
a g scale i

ked adsorbent resin

(used resin)

Conclusion:

1.Volatile phenols readily permeated iltration and whereas
phenolic glycosides were progressively retained as membrane MWCO decreased (Figure 2).

2,Resin adsorbed both volatile phenols and their glycoconjugates from permeate (Figure 3).

3.The combined use of ultrafiltration and adsorbent resin successfully removed smoke taint
compounds from wine until saturation of the resin (Figure 4), but eluting with 2% aqueous
NaOH, then 2% citric acid in 20% agueous ethanol effectively regenerated the resin (data not
presented), allowing its reuse.

References:
TFudge, A L., Riste, R, Wollan, 0., & Wilkinson, k.U

ke Toint in Wine by Phase

Figure 3. of column-packed by
smoke taint compounds

wine consistency - Poster
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monitoring of wine fermentation: precision, process control and



Andrea Campos

Real-Time Monitoring of Wine Fermentation:
Precision, Process Control and Wine Consistency

Andaus
the wlnean.\I
Trade Exhibition.

Enarts | Stand 1013

Introduction

\V)

winegrid

Sl Gorology

This study explores the application of ﬂwmrl fermentation sensors to
address critical labor shortages in the Australian wine industry
Recruiting and retaining qualified staff is increasingly difficult due to
the seascnal nature of wine production, economic constr
emographic changes. While labor is available for tasks in the
ggle with a lack of qualifed stoff for critica
e A e

Atrial carried out on different fermentations used real-time sensors
tomonitor temperature, density and liquid level. The density sensor o .
is based on differential pressure measurement through air pressure:

tubes. rather than a direct pressure sensor. for increased relia B
Each density measurement is derived from an average of 400
readings for greater precision and accuracy. The Integration of this
technology gave winemakers an immediate insight _into

fermentation Yinetics. allowing for precise adjustments without
constant manual intervention.

Manal messurements of Fermentation Density compared
‘with WINEPLUS real-time mnitori

The results showed significant impravements in process control and
wine consistency, with early detection of tmperature deviations
preventing stuck fermentations cnd. eonsequentl
quality. Remote monitoring fac
of several batches,

optimizing wine
the simultanecus supervision
- simplifying operations
15 AL LUCIABLAG AGGURO HOGUTAA WINGRD)

EPLUS instellation on
o tank wall side view)

For researchers and industry professionals, this analysis highlig

the potential of intelligent sensors in modern winemaking, offering

practical solutions (o improve quality control. mitigote operats o

NOTE: Only afood:-gradie
risks and enable data-driven decision-makin

stolplesssteel p
Sl
This approach oddresses labor shortages while Increasing

winemaking precision, As the indusiry evolves, the use of smart

technology will be key to maintaining production and quality
despite labor challenges

Data Analysis

lvans Example of Cabernat Seuvignen Fermentation Monitering in Ook Tank

Example of automatic detection of pumping over and addition of enological products

rate. This

the timing

A\ AUTOMATIC DETECTION OF FERMENTATION'S BEGINNING E) CONTROLLED TEMPERATURE FOR DEGRADATION OF RESIDUAL SUGARS

R

B AUTOMATIC DETECTION OF FERMENTATION'S ENDING

F) PUMPING OVER
'C' DECREASE OF FERMENTATION G ADDED OENOLOGICAL PRODUCT

D' TEMPERATURE RISE TO INCREASE FERMENTATION KINECTICS

1, Cys(@nP) of
iy (compettve
§s in mustwing

4NP) in a large

Real-Time Monitoring Parameters

CONCLUSION

The WINEPLUS enables real-time monitoring of key
TEMPERATURE LIQUID LEVEL
- Continuously monitored

etal thiols
th matrices:

()

revealing ﬂuctucuons that
directly correlate w
fermentation a(hwy Rising
temperature indicates
increasing fermentation

kinetics, uv\uwmgfar process
optimizatio

MASS DENSITY

Monitared in real-time.

tracking changes to identify

deermnmmg start through
creasing densit

converts to alcohal 00

Provides real-time volume
estimation for efficient stock
management, process
optimization, and data
analysis.

FERMENTATION KINETICS
By combining data from
temperature and mass
density, this system
estimates fermentation
kinetics in real-time
highlighting important
stages for optimal control

fermentation parameters, including temperature, mass density.
and liquid level, with remote access to continuous insights.
By consalidating data from various sensors into.a
comprehensive analytical framewark, the platform facilitates
precise thrashold-setting and generates immediate alerts for
deviatio

allowing for prompt corrective interventions, to

achieve aptimal wine quality.

This real-time data-driven approach to fermentation menitoring
enhanees prot ontrol confidence, preserves product
integrity, and optimizes aperational eficiency, thereby reducing
production variability and associated costs

Understanding sulfur compound evolution: Insights from accelerated ageing
and real-time ageing in wines. Poster
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Methods

i Chardonnay and Shiraz s
Polysulfides (RSS,SR'), non-volatile sulfur compounds derived from hardo conytmls 2 co-sprl&d e
volatile sulfur compounds (V5Cs) like hydrogen sulfide (H,S) a‘nd GaH (40 mg/L) and 5 (4 ig/L),
\ methanethiol (MeSH), along with glutathione (GSH) and cystemelf ] resulting if four wine types.
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+ Track di- and polysulfide changes during wine storage. -~
Compare sulfur profiles across varieties and packaging types. Chemical analysis [J  Quantified SO,, VSCs (?'%-SCDH)HC—
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Explore links between polysulfides and VSCs. S
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Long-term performance benchmarking of wine closures - Poster
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Long-Term Performance
Benchmarking of Wine Closures

ric Wilkes’

Introduction

Affinity Labs, formerly The Australian Wine Research Institute Commercial Services, were angaged by Diam

Bouchage (Céret, France) to conduct a l 1e

g

performance
in 2014 for @ whif il red (Cabernet
wine.

trial
A10-year closure performance study was

The trial compared Diam 5 and Diam 30 technical corks against screwcap (Saran/tin) and natural cork (grade 1)
closures.

Evaluction included physical, chemical and sensory testing ot multiple timepoints throughout the trial duration. Trial  §oraw Cap Natural Cork
data up to an including eight (8) years In bottle is presented here.

Diam & Diam 30
(Tin/Saran) (Grade1))  (Technical Cork) (Teshnical Cork)

Trial timeline and outcomes

B e i e s o Rosi i | Why run a closure trial: \
+ Due to the relatively small volumes being bottled, some of the resulting dissolved oxygen 1. Ensures wine quality and longevity by evaluating how different

closures preserve wine frashness, prevent oxidation, and maintain

|
lavels were higher than normally observed especially for the red wine. However, there was sensory ottributes over time.
relative consistency in headspace oxygen volues during bottling. Target fll heights on the

day were ~32mm for screw-cap and ~63mm for the corks. Average wine temperature was

Provides data-driven closure selection through comparison of
oxygen transmission rates, consistency, and risk of faults ke
20.6 °C for the white wine and 21.4°C for red, oxidation or reduction.

ESAvrageTe0  mmmavollsevol

Drives innovation and industry standards by identifying high-
performing closures and influencing packoging practices across
global wine markets.

Laboratoryfacity, Urtbra®

sopronmately 7°C 304 55%

e pumidiy

soworty W

Whita wine free SO, trend over 96 months’ post bottling. Error

st tempers

bars indicate standard deviation across three replicates.

3
2 3
i
i

Free S02 (mp/L)

o/day)

7 76
Tima (Months)

Oygon transmission rate

./ grade”) &

Diom§ & Diam 30

72
Tima (Months)
B Natural Cork (Ref. / grade 1) B Serow Cap (Saran/tin) & Diom 5 & Diom 30

Key Trial Takeaways

After 8 years, Somill

\unlés Dian 30/and more free SO " A 2032
than Diam § and natural cork, indicating superior protection 6gainst oxidation. Natural cork showed N
hi

5h Bottlo 1o bottle variabilty with respect to 805

- Sraayreay A bl
Di
° ‘M5 and natural cork wines exhibited higher browning (OD 420nm) and higher oxygen

Nonoy = 1501083
trox
nsmission rates (OTRs), while screw caps had the lowest OTR (0.0018 cc Oz/day), fellowed vy A F)
it bran aee50.085)
Semillon wines bottted i related 10
oxidati
‘ative (yellow colour, pear aroma and honey arema) and reductive (flint aroma) aging

o ——oAME o ok — Serencp

Sonditions, 1n
coneltions. In sentrost, Gabernot Souvignon showed minimol sensory differentiatlon,lksly dus to
o

sking effects from ‘extended bottle age.

Overall, Diar
° . Diom 30 triol data atignad with serew cap (Tin/saron) data. Average Diam 6 triol data

gt i e e, )| A M
sligned with o
e th average Natural Cork (grade 1) data, however greater bottle to bottle y i project
S = 7
or notural cork sealed wines: compored to technical cork sealed wines.

LSD volues ot 96%

P <005, for the faur closures.

A Aromo, F: Floveur.

Equipment
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Willmes Sphera. Claims to give a high yield of high quality juice, faster with less pressure

than a basket press.

More information -

https://www.willmes.de/en/produkte/sphera

Willmes Sigma Press. Double membrane means less pressure needed, also shorter press

time, less lees.
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https://www.willmes.de/en/produkte/sphera

Photo below shows the flexible juice drains with a fine (pale brown) mesh over them and

the double membranes.
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More information -

https://www.willmes.de/en/produkte/sigma
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https://www.willmes.de/en/produkte/sigma

Olavin square tanks

More information - https://olavin.com/
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Sustainability

Sustainability workshop
Workshop - Who's asking for what, how are we answering and who's helping us along the way?

Insights into sustainability in the retail space (representative from Dan Murphy’s)

e Consumers highly skeptical of generic sustainability claims, they have greater trust
in products with 3rd party certifications.

e Consumers resonate with organic, biodynamic and regenerative agriculture.

e Perceived benefits in terms of environmental impact, ethical practices and
enhanced wine quality.

e For most products, consumers won't pay more for sustainably produced. One study
suggested Millennials and Gen Z might pay $3-5 a bottle more for sustainable wine.

e There have been no shelf space changes in store around sustainability (unlike
low/no alcohol products).

e Thereis an increase in sustainability awareness and education. Dan Murphy’s

newsletter once a year has a focus on sustainability.

How to make your sustainability credentials work for you when exporting wine

e There has been a shift in export markets with some having a greater focus on
carbon neutrality.

e Sustainability has become an important part in procurement eg Tesco, Marks and
Spencer and Waitrose (UK), Nordic markets (Systembolaget, Alko, Vinmonopolet),
Whole Foods (USA), SAQ and LCBO (Canada), Ahold Delhaize (Netherlands).

e Sweden is the largest buyer of organic wines. With their aim for net zero carbon,
there are more tenders for alternative packaging (cans, tetra paks) less for wine in
bottles. Sweden is seen as the gold standard worldwide for their focus on
sustainability.

e The consumer wants to be guided when it comes to buying sustainable products
and it must be easy to do the right thing.

e Sustainability credentials can therefore help with some tenders and buyers.
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e Systembolaget have on their website a page about sustainability certifications and
list those that they think “Perform well in relevant environmental areas” (which

includes SWNZ and Sustainable Winegrowing Australia).

Sustainable Winegrowing Australia

Established 2019, 2 tier programme - members when first starting and then move to

certified members.

e Includes environmental, social and financial aspects

e 1,367 certified members

e ~60% of the national vineyard area is managed by certified vineyard members
e ~82% of the V25 vintage was processed by certified winery members.

e In a benchmarking study by Sustainable Wine Roundtable, weaknesses in the

certification system were identified as labour, packaging and logistics.
Sustainability beyond a tick-box exercise. Dr Peter Stanbury, Sustainable Wine Roundtable.

What can sustainability do?

Access to market e Customers increasingly require sustainability
performance.
e Ability to respond effectively to data demands.

Legal compliance e Legal requirements are increasing and this is likely to
continue.
e Be ahead of new requirements, not chasing them.

Consumer expectations e Respond to consumers’ need for ‘sustainable products.’
e Changing dynamics as younger consumers’ behaviours
are felt.
Costs & business e Reduced costs of input chemicals, and in packaging.
continuity e Implications for finance and insurance costs.
Staff motivation e Generally, people want to work for companies who

value sustainability.
e Better awareness of staff needs and views.

Excellence in e How to optimise your assets in grape and wine
viniviticulture production.
e What does best practice look like and how to
implement it.
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https://www.omsystembolaget.se/english/sustainability/labels/sustainable-choice/environmental-certifications/#:~:text=Organic%20certification%20is%20a%20specific,related%20to%20the%20production%20stage.

The SWR Bottle Weight Accord.
Background

e Up to 50% of the total carbon footprint of wine is the bottle it comes in.

e Research project in 2023 to explore any challenges to weight reduction.

e Core commitment: participants to reduce the average weight of their bottles to
below 420g by the end of 2026.

Progress in year 1

e 25 members who make/sell 2 billion bottles (7.5% of global total)
e Mitigated 144,000 tonnes of CO2.

Next steps

e Sparkling bottle weight accord

e Packaging decision framework.

More information - Sustainable Wine Roundtable website. This is an organisation that is

focussed on “advancing sustainability in the wine industry through collaboration” and has

members from around the world and throughout the wine supply chain.
Embedding ESG into Business Strategy
Dr Peter Stanbury, Sustainable Wine Roundtable.

Environmental, Social and Governance. Primarily used by investors and companies to

assess financial and material risks and opportunities.
Key drivers below combined are increasing pressure for ESG compliance.

e Government/regulation

e (Consumers

e |nvestors/insurers

e Downstream business partners/buyers

e NGO's/civil society/media
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https://swroundtable.org/

Currently only large companies may be required to comply, BUT large companies buy from

small businesses and may require them to comply also.
ESG compliance makes commercial common sense for the following areas

o Legal
e Business continuity

e Geton top of problems early
Key priorities for the wine industry are

e Transparency on ESG/Sustainability
e Packaging - reporting on Scope 3 carbon is kicking in, transport costs and other
drivers for this.

e Labour standards
Sustainability Lessons from Yealands
Andree Piddington - Sustainability Manager, Yealands

The winery is carbon positive certified by Toitu. Awards include International wineries for

climate action gold, and Green World awards winner in 2023.
Carbon Emissions Measurement

e Measure scope 1-3 organisation emissions (ISO 14064).

e Started as CarbonZero (carbon offset), now carbon reduced (don't offset).

e This year will do a full value chain map for Scope 3 (not required from ISO14064).

e Carbon positive goals - 50% reduction in Scope 1 & 2 by 2030 (compared with 2020

base year).
Solar power

e 2013 and 2016 - 411kWh installation on roof of winery, producing 18% of the winery
electricity at that time.
e 2024 -a4MW solar array installed opposite the winery.

e Renewable energy certificate. Now all Scope 2 power use is from renewable energy.
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Bale burners

e 10% of prunings are dried, burnt, to heat water and glycol, saving 160 tonnes of

CO2/year (by reduced use of natural gas).
Diesel use

e Accounts for about 70% of Scope 1 emissions

Goal - 5% reduction in emissions from diesel each year

Conversion of diesel irrigation pumps to electric in 2023

Vineyard management - 2 activities at a time where possible

Lean principles - reducing moving vehicle movements across the vineyards

Cover crops - reduce mowing need.

Have reduced diesel use by 569 tonnes of CO2 since 2020, a 39% reduction and
savings of ~$300,000.

Scope 3 emissions reduction

e Lightweight glass. Average for financial year 2024 is 398g, currently trialling 300g
Bordeaux bottle in the UK.

e Bottle in market EU and UK, gives a 25-30% in emissions.

e Packaging in bag-in-box and PE for Nordic markets.

e Going forward - continue to increase bottling overseas and transition away from

natural gas use.

For more information about Yealands' sustainability - company website
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Zero Carbon Glass Production
Chris Colby - The Barossa Study

Barossa Valley has the aim to be net carbon zero by 2050. By their calculations, wine

bottles account for 56% of carbon emissions (Scope 1, 2 and semi-direct 3).

The aim of the study was to reduce the carbon footprint of natural gas/LPG by converting

to using renewable gas for glass bottle manufacturing.
What is renewable gas?

e Hydrogen (bit more difficult to manage)
e Biomethane

e Synthetic methane

It will take ~20 years to be able to produce enough renewable gas. One option is to
electrify bottle production (maybe 10-20% renewable gas, rest electricity). Further work to

be done on this study.

Business

The challenging international wine industry
Simon Birmingham - Former Trade Minister for Australian government
There are four areas of disruption, which are mostly here to stay

1. Climate change - this affects transport, agriculture, emissions, taxes. If mitigation
doesn’t work, how do we adapt?
2. Technology changes - use of Al in particular is hard to legislate and need to be
mindful of the ethical consideration.
a. Government policies associated with climate change and technology may be
erratic, disruptive and difficult to predict.
3. Geostrategic competition

a. The US focus is on wanting to dominate China
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b. China is wanting to continue to grow and will keep increasing military and

defense.

4. Risein populism

a. Increase in populist governments worldwide
b. Less stable, predictable governments
c. Both far left and far right

d. Potential for more extreme policies around immigration, taxes, health etc
The high tariffs in the US are likely to stay long after Trump is gone.

On a positive note - Asia continues to be strong and grow, and is close to Australia

and New Zealand.

Wine market insights - Tim Mableson, KPMG
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In March 2024 China abolished the tariffs on Australian wine and sales are now back
to pre-tariff figures of $1 billion.

However, in 2023 there was a 500 million litre surplus of Australian red wine. Itis
suggested that a 30% reduction of red vineyards is needed to rebalance supply and
demand.

Warm inland regions are averaging contract grower sales of ~$300-400 per tonne
(some $100-150). Mothballing vineyards has been suggested but it is expensive.
Some further decreases in pricing is expected.

Internationally - there is an imbalance between supply and demand.

There may be some consolidation in wine business, where those that are able may
take advantage of reduced prices - but this doesn't decrease volume.

~60% of the Australian wine industry is made up of family owned businesses.
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Rewards of an Inclusive Sector

Antoinette Lattouf - Australian broadcaster, journalist

Anoinette - written a book “How to lose friends and influence white people.”
There are many benefits of a diverse workplace

e Diversity of employees within the workplace means a broader range of skills
e Happier employees

e Increased innovation and creativity

e More agile business

e Better at identifying risks

e More productivity

e Commit to inclusion
e Have a DEI (diversity, equity and inclusion) plan
e Include metrics to enforce change

e Reap the business benefits

e Pretend to care if you don't, tokenism backfires

e Do the diversity without the equity and inclusion parts, diverse staff smell a fraud.
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Mental Wellness in Business

Belinda Alworthy - Gotcha4life

Aim - for businesses to champion mental fitness

Australians wait on average >10 years to get help for mental health issues.

How can we build mental fitness? There are skills and tools we can use. Key points for

both children and adults are -

e It's OK to feel big feelings
e (Connection is protective

e Seeking help is a strength
What business managers can do in their workplace

e Lead with an open heart, it's ok to show vulnerability
e Embed connection rituals that happen every week, ask questions.
e Make prevention a priority. Recommend the Gotcha4life mental fitness gym, a free

app with information and practical tools to build mental fitness.
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https://www.gym.gotcha4life.org/

How do we position our organisations for success? Session presentation

This discussion panel was about what has been learned from the recent major Australian
wine business challenges (Covid and the China tariffs), and how these learnings can be
used to make wine businesses stronger and better able to cope with the current and future

challenges.
When challenges hit, businesses need to focus on the most important aspects

e Eg Covid - keeping wineries open, staffing, collaboration with other wineries and the

government.

Looking back at the China tariffs crisis, we can see that some people panicked. “There is no
crisis that can't be made worse by panicking.” Some wineries destroyed relationships with

distributors, sacked the wrong people and caused irreversible brand damage.

A better strategy would have been to focus on maintaining relationships and key staff to
make it easier to rebuild. While a comment on sustainability may be “it's hard to be green
when you're in the red” maintaining sustainability certification is crucial as it's increasingly

important for customers and needed for market access.

After a crisis, businesses may feel panic from the unknown and the fear of not knowing
what to do. Having a succession plan and a business continuity plan (disaster survival plan)
can help businesses feel better prepared. When a crisis hits, having these plans means

that you are not thinking about this issue for the first time.
Succession planning

e Ifl was to lose a key person today, who do we have in the organisation to fill the gap
right now?

e Overtime, can we train people to move through the organization in the future?

e Valid for large and small organisations, talk around the table - what are people’s
plans for the future, what skills do they have?

e People resources are key - there may be people you hadn't thought about who wish

to do more. Alternatively the next generation may not want to step up.
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Business Continuity Plan (disaster survival plan)

e Whatif...?

e The more of that you do, the better you are at problem solving

e Have emergency contact lists - key staff, insurer, accountant, lawyer, PR, banker.

e In challenging times, sometimes you need to navigate without your computer
(information, data), how do we make decisions when we don't have great
information.

e Are we doing enough work/planning about climate change/heating?

e Make lots of connections within and outside of the industry.
What wins/positives are there at the moment?

e Glass weight reduction requirement for UK - gets businesses ready for Australian
upcoming packaging regulations, reduces COGS.

e Ifin an area with rainfall >500mm, off vine income from tree planting

e Research available grants and subsidies - use to swap out outdated gas equipment
for example.

e Demand for Chardonnay - we're great at that in Hawke’s Bay.

e Sustainability - there's really good benchmarking information. Are you scoring at the
top end for each of the sustainable pillars when comparing to similar sized
wineries/vineyards? If not, why? There are opportunities to improve and potentially
save money also.

e Cost of production for the average grape grower (Australian figures) has doubled
since Covid. How can you do things for a lower cost? Relationships with bankers
are key. Have you identified the underperforming areas of the business? Using
Agtech may help to reduce labour requirements for irrigation management. Can
staff resources be shared with neighbours? While trying to cut costs, don't cut
crucial corners (eg poor maintenance) which can result in larger bills and safety
risks.

How do we hit that narrow window of opportunity?

Example - The UK duty change for higher alcohol beverages has meant better returns for

lower alcohol wines. NZ Treasury - have developed a naturally lower alcohol (11%)
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Sauvignon Blanc, which means no additional costs for reducing the alcohol. It's harvested

earlier which helps with spreading vintage.
If there was a magic wand to grant wishes, what would you ask for?

e Commercially viable secondary use for wine grapes

e More time to be proactive rather than reactive

e Lessvineyards, but no one to sell to, too early to retire.

e More confidence and belief in brands. Without a strong brand you are a price taker.
Quality has never been better - need to shout about it more.

e Unified plan for climate change management.
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Sales and Marketing

Wine Tourism
Phillipa Harrison - MD Tourism Australia
Why is wine tourism important to the mix of tourism promotion?

e Food and wine is a key driver of destination choice.
e |t promotes regional dispersal (people travelling into the regions, rather than just
the main cities)

e Tourism contributes to GDP and helps to create 1 in 15 jobs in the regions.

e Challenge - only 1 in 5 high yielding travellers associate Australia with wine and food.
e Have a number of celebrities who promote (unpaid) Australia, with 40% of

them focussed on food and wine.

e Weaving wine and food into “Come and say g'day”
e Range of media and broadcast, PR activities, events.

e "Ultimate winery experiences” - launched in 2013, collection of 30 Australian

wineries, 100+ unique experiences (tours, behind the scenes, degustation,

wine blending etc).
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https://www.ultimatewineryexperiences.com.au/

Learning from the competition

Food and drink insights - Alex Beckett, Mintel, London
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66% of UK 16-44 year olds are finding more comfort from food and drink than
otherwise would (due to the state of the world).
Many businesses are prioritising survival over innovation (in 2010 49% of products,
2025 25% of food and drink products are new, rather than line extensions or other
variants).
Food and drink consumers value added wellness boosts (eg protein bars)

o Conveys value for money

o Deliver quick-fix nutrition

o Example Two-Spoons Rocky Road icecream - GLP-1 and keto friendly
59% of UK think that nutrition is more important than calories.
Adult soft drinks - functional drinks with relaxing effects provide a good alternative
to alcohol. Example - Impossibrew = 0% alcohol, brewed with ‘Social Blend' to give

relaxed feeling, low calorie.
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e Consumers are concerned about ultra-processing, including no/low alcohol wines.

e Trends

o

O

o

White Lotus effect - Thai takeaways increased 25%, global escapism.

Coke and Oreos

Gen Z loathes elitism so companies provide a casual option - Jamesan
orange, Little’s coffee.

Increased snacking, more occasions for drinking, eg Easton wine promotion
of pairing with Dubai chocolate.

Increase in wine cocktails - sweet, refreshing, escapism, pleasure.
Regenerative agriculture gathering steam eg Wildfarmed brand in UK.
Sustainability has reduced as a driver for buying, it needs to be incentivised,
packaging is their main touchpoint and microplastics will be the next big
concern.

UK drinkers say a canned product would be good, need to emphasise the
benefits eg easy to cool.

Whiny Baby (US) flavoured wine.



Wine Marketing Science

Professor Jenny Romaniuk, Institute for Marketing Science, Adelaide University

Common mistakes in wine marketing and what to do instead
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Mistake - Trying to grow by building loyalty first.

a. Double jeopardy - small brands have fewer users, less loyal. More popular
brands are bought by more people and somewhat more often. Businesses
aim to increase the number of times buyers buy again rather than
penetration.

b. Instead, expand your customer base and loyalty will follow. The work you do
on getting new buyers will also work on people who have already bought
from you.

Mistake - Trying to be more ‘efficient’ by narrow targeting

a. Instead, target the market. Give as many category buyers as possible the

opportunity to buy your brand.
Mistake - Sacrificing reach for engagement

a. Instead, aim for cumulative reach. Reach across both targets and time,
expose different category buyers to the campaign, reach those who didn't
see it in other spots.

Mistake - Not understanding the ‘mindsets’ of your customers.

a. Example - a cellar door where most visitors are travellers but the only thing
for sale are bottles of wine or expensive wine glasses.

b. Instead - winery experiences could be a good option - tutored tastings,

behind the scenes tours, food and wine matching etc.
Think of the ‘W's’

e Why

e When - timing (eg short, long, Saturday night)
e While - activities

e What with - (eg snacks, dinner)

e Who with



e Where
e How feeling (before, during, after)

e Instead - know your category entry points.

Category Entry Points for Champagne

Why Celebrating a big event eg wedding, new house.
To recognise a success or achievement
When To drink before dinner
To have at breakfast time
While To kick off the evening
Making a toast
With What Have with canapes
Have with a cigar
with/for Whom When sharing a moment with my partner
Catching up with a friend
Where At a bar, restaurant or nightclub
At a wedding
hoW feeling To give me a lift if feeling down
When | want to do something special for someone.

5. Mistake - Sacrificing packaging

a) Create shopping and brand assets. Brand assets = what the brand has
(logos, bottle shapes, label designs, and the overall brand aesthetic),
shopping assets = what's in the shopping (online and in store) environment
(product descriptions, high-resolution images, pricing information, and

availability details used for online or in-store sales).

How to be found in a crowded market.
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e Products under the same brand should look related.
e The big battle is against other brands, not against other variants of your own

brands.




Public Health Narratives and Perceptions

Felicity Carter - Wine Journalist

2013 - Dry January introduced by Alcohol Change UK, now have Sober Spring, Dry July.

2015 - Rise in smart watch use gives wearers the ability to link poor sleep with alcohol

consumption.

2018 - Sober Curious: The Blissful Sleep, Greater Focus, Limitless Presence, and Deep

Connection Awaiting Us All on the Other Side of Alcohol. Popular book by Ruby

Warrington, linked to wellness culture.

Covid - more paternalistic government. People could order wine to their home. Shut down

of many alcoholic support facilities.

In the media

More articles on alcohol and its negative effects
Red wine has previously had a health halo. Now, if you want to demonise all alcohol
then target red wine (glass of red wine images with articles about the negative
effects of alcohol).
Movendi International is the largest independent global movement for development
through alcohol prevention. Their history goes back to the 1800's and temperance
movement. They are involved with 178 organizations in 63 countries and in 2023
had a reach of 73 million people.

o These groups want cancer warnings on alcohol, then people will more readily

accept increased taxes and prices (like tobacco).

WHO - alcohol has a moderate risk factor of disease, urging countries to decrease

availability and increase taxes, stricter rules around marketing of alcohol.

What can the wine industry do to respond?
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Be careful about marketing to women, eg how full a wine glass is with a woman
holding it in images (alcohol link to breast cancer).

Latest (April 2025) scientific, peer reviewed information - Review of Evidence on
Alcohol and Health

Drinkwise Australia “Stay tasteful when tasting” scratch cards available in cellar

doors, so customers can keep track of how many ‘tastes’ therefore standard drinks

they've had.

Risk and Reward: Consumer engagement with zero and mid-alcohol wines

Dr Hannah Ford - University of Adelaide

There are now more no/low alcohol wines in the market and retail areas to find them

T4

‘Zero zone' in an independent bottle shop, Australia

‘Lighter in alcohol’ section of Vintage Cellars, Australia

Dedicated ‘Mid-zone' in Sainsbury's, UK

Club Soda - Alcohol free bottle shop and tasting room in London.


https://pubmed.ncbi.nlm.nih.gov/40393408/
https://pubmed.ncbi.nlm.nih.gov/40393408/

Taste, price and quality concerns are the key barriers to broader consumer adoption of
no/low alcohol wines. Consumers need to weigh up the risk vs reward of buying these

products.

Research question 1 - How do perceived risks and perceived values shape consumer
engagement behaviour (CEB) across 3 wine categories (no alcohol 0-0.5%, mid-strength 5-10%,
full strength >10%)?

Research question 2 - To what extent do brand equity and brand heritage mediate the
relationship between perceived risk/value and consumer engagement across cultural contexts

(investigate Australia vs UK)?
Perceived values

e Functional value - does it deliver on taste and quality?

e Social value - will it help me connect with others?

e Situational value - is it the right choice for this moment/occasion?

e Epistemic value - does it satisfy my curiosity or desire to try something new?

e Emotional value - will it enhance my mood or experience?
Perceived risks

e Social risk - will others approve of my drink choice?

e Functional risk - will it taste good?

e Financial - is it worth the money (no alcohol often more expensive than equivalent
full alcohol)?

e Time risk - will it be easy to find?

e Psychological risk - will it give me a hangover?

The research method was an online survey that included a range of ages, demographics,
participants who drank no, mid and full strength wine - 872 in Australia and 852 people in
the UK.
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Explanation - brand equity vs brand heritage

Definition

What it
includes

How it's used

Relationship

Results

Australia

Brand Equity

The intangible value a brand has in
the market, reflecting consumer
perceptions of its quality, desirability,
and loyalty.

Brand awareness, perceived quality,
brand loyalty, and other brand
associations.

To influence consumer choice,
command premium prices, and build
a strong, loyal customer base.

Brand heritage is a dimension or a
contributing factor to a brand's overall
equity. It is one of the sources that
can shape consumer perceptions and
build equity.

Brand Heritage

The accumulated history of a brand,
including its origins, traditions, values,
reputation, and journey over time.

Provenance, core values, longevity,
historical milestones, and symbols.

To provide an authentic story, create a
sense of trust, and evoke nostalgia and
emotional connections with consumers.

It provides a narrative and justification for
a brand's value, making it a powerful tool
for building brand equity, but heritage
alone is not the complete picture of a
brand's total equity.

e Both perceived risks and perceived values play an equally significant role in driving

consumer engagement behaviour for zero alcohol.

e Brand equity has a significantly positive impact for mid-strength wines

e Brand heritage is more influential for shaping consumer response to zero alcohol

wines.

64



UK

e Only perceived values had a significant positive role in driving consumer
engagement behaviour for 0% alcohol wines. This may be due to the fact that UK
consumers have more familiarity with 0% products so the risk is not seen to be as
important.

e However, perceived risk is more important for mid-strength wines, which UK

drinkers are less familiar with.
Industry Application - how to apply the above research

e Focus on perceived values over the risks

e Highlight the functional and epistemic values (of the 5 perceived values, these are
considered the most important), ie the taste, quality and trying something
new/being curious.

e While the focus is on the perceived values, don't ignore the dey risk perceptions.
Education on the price of 0 alcohol due to the cost to take out the alcohol and on
the quality/taste of the wine.

e Boost brand equity through value messaging

e Leverage brand heritage

e Consider country specific marketing strategies, as the research showed difference in

consumer behaviour in the UK vs Australia.

The below study and figure was found after the conference to give further ideas on

consumer behaviour for low/no alcohol wines.
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Figure 1. Psychological factors and suggested interventions to encourage

consumers to shift towards NoLo and mid-strength wine.
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Note. Figure from Ford, H., Dolan, R., Goodman, S., Bastian, S., Pearson, W., & Corsi,
A. M. (2025). Exploring consumers'’ drinking behaviour regarding no-, low- and mid-
alcohol wines: a systematic scoping review and guiding framework. Journal of
Marketing Management, 41(7-8), 703-733.
https://doi.org/10.1080/0267257X.2025.2499101

Link to full article
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