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Global demand of vanilla, as a natural flavour, is consistently growing. Vanilla is 
an emerging crop with high potential for Australian growers due to its climatic 
suitability in some regions, and high domestic and global demand. In this paper, 
the priorities of Australian vanilla industry are recognised based on the current 
issues, challenges, and opportunities. We show the priorities and related activities 
as established through one-on-one interaction and group engagement with 
industry wide stakeholders to capture a varied range of views. Critical feedback 
from the industry included the need for structuring an industry association, 
arrangements that offer training for example on production, postharvest and 
product diversification, improvements to the linkages between stakeholders, and 
technical support from research and development agencies. The priorities were 
ranked by stakeholders according to their importance as follows: (a) capacity 
building, (b) harvest and postharvest protocols, (c) production procedures, and (d) 
selection of better clonal material. Addressing the industry’s needs and priorities 
will ensure its future development is sustainable and economically viable. 
Policymakers are encouraged to take into account these discerned priorities and 
the proposed strategies designed to confront the industry’s needs and challenges.
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1. Introduction

The commercial species of vanilla, Vanilla planifolia G. Jacks., is an orchid that, according 
to genetic evidence, originated in Mexico, specifically the Papantla region (de Oliveira et al., 
2022). In response to the expanding demand for vanilla beans in Europe, V. planifolia vines have 
been vegetatively propagated and cultivated on the eastern coast of Mexico since the 
mid-eighteenth century (Favre et al., 2022). It is one of the most important aromatic plants used 
in the global food industry (Salazar-Rojas et al., 2012). At roughly $8–55 per pod (~ 4 g), cured 
vanilla is one of the most expensive spices, especially when compared to $30–40/kg for synthetic 
vanillin (Anonymous, 2023b).

Vanilla extract is utilized in food, beverage, perfume, cosmetics, and pharmaceuticals, prized 
for its flavor, aroma, antimicrobial, and antioxidant attributes (Baqueiro-Peña and Guerrero-
Beltrán, 2017; Anonymous, 2023a). It is also a powerful antioxidant biophenol and can serve as 
an alternate food-preserving agent capable of imparting extra nutraceutical characteristics due 
to its antimicrobial, anti-mound, anti-yeast, and antioxidant activities (Ciriminna et al., 2019). 
In addition, it is utilized as a fixer for more volatile notes in fragrances because of its 
distinctive aroma.
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Hoffman et  al. (2005) reviewed and reported presence of 200 
volatiles in cured vanilla beans. Vanillin (C8H8O3) is the primary 
flavoring compound in vanilla. It is an organoleptic chemical derived 
from the pods of the natural vanilla. It is an aromatic aldehyde 
(3-methoxy-4-hydroxybenzaldehyde) belonging to the group of phenolic 
compounds. Vanillin is a white, solid substance that is soluble in water. 
It has a molecular weight of 152.15 g/mol, a melting point of 80°C–83°C, 
and a boiling temperature of 285°C (Chattopadhyay et al., 2018; Banerjee 
and Chattopadhyay, 2019). The unique aroma of vanillin, which can 
differ depending on the growing region, does not develop in the green 
vanilla beans. After processing (curing), the fragrant qualities of vanilla 
beans become remarkably perceptible (Gassenmeier et  al., 2008; 
Baqueiro-Peña and Guerrero-Beltrán, 2017).

The global market for natural vanilla is expected to maintain its 
substantial growth trend due to the limitations of the synthetic 
alternatives and changing consumer awareness, along with rising 
demand for processed foods, driving new markets for natural vanilla. 
However, vanilla vines are grown on a commercial scale only in a 
certain climatic conditions offered in only a few countries, including 
Madagascar, Indonesia, Mexico, Papua New Guinea, China, Türkiye, 
Tonga, and Uganda (FAOSTAT, 2020). Vanilla grows well in tropical 
and subtropical forests primarily between the 27th North and South 
parallels, requiring hot and humid conditions to be  productive 
(Andriamihaja et al., 2020). Vanilla cultivation requires temperatures 
ranging from 20°C to 30°C to achieve optimal growth and production 
conditions and can sustain slightly high temperatures of up to 
32°C. Temperatures below 20°C restrict plant development and 
flowering intensity; temperatures above 32°C cause yellowing of 
vegetative parts and premature fruit drop. Vanilla requires an annual 
average precipitation range of 2000 to 3,000 mm. The optimal altitudes 
for vanilla cultivation are between sea level and 600 meters. Under 
50% shade, vanilla grows most vigorously. During dry months with 
intense sunlight, 50%–70% shade should be used for optimal soil and 
air humidity conservation. The land that will be  used for vanilla 
production should have good drainage, rich humus content, and a pH 
between 6 and 7 (Havkin-Frenkel and Belanger, 2018). Considering 
the geographical, climatic, and edaphic considerations, a wide tropical 
belt in northern Australia, as identified in Figure 1A, is suitable for 
future expansion of the Australian vanilla industry.

In addition to these environmental considerations, duration of the 
crop cycle is the other major factor. Phenological stages of vanilla, as 
outlined by Havkin-Frenkel and Belanger (2018) include:

 - Vines take up to three years to reach the maturity required for 
commercial scale bearing.

 - Flowering happens once annually over a period of two to 
three months.

 - Flowers are viable for hand pollination only for a few hours in the 
morning, and it requires experienced work force.

 - The pollinated flowers take eight months to produce ready-to-
harvest vanilla beans.

Curing the beans is also a laborious process but is obligatory 
required to produce desirable and flavorful final product (Havkin-
Frenkel and Belanger, 2018).

However, vanilla is not a difficult crop – it is only a different crop. 
For instance, vanilla is an orchid, with unusual root requirements, and 
in some latitudes, it does not flower every year. Nonetheless, farmers 
who are willing to understand the crop differences can build a 

successful and profitable business (Bianchessi, 2012) and it can be a 
beneficial crop diversification option (Komarek, 2010) from 
biodiversity and economic perspective.

This study aimed to identify the priority of activities towards 
establishing a sustainable vanilla industry in northern Australia. The 
research gaps and relevant priorities and activities were identified 
through engagement and consultation with a wide range of 
participants, including current and potential Australian vanilla 
industry stakeholders, to find a common understanding of the 
research, development, and extension (RD&E) needs of growing, 
processing, and marketing Australian vanilla. This paper offers related 
perspectives to guide existing and new vanilla industry stakeholders.

2. Current state of the Australian 
vanilla industry

The Australian vanilla industry is at an early stage of development, 
with the potential for increased production to service markets desiring 
a high-quality product (Figure  1B). Our recent feasibility study 
(Mazhar, 2022) has shown that acceptable-quality vanilla beans can 
be  grown in northern Australia. Vanilla cultivation in northern 
Australia promotes the conservation of local biodiversity and 
ecosystems because it fosters the development of vanilla plants while 
sustaining native flora and fauna. However, despite the potential, there 
are only limited vanilla plantations in northern Australia. As such, 
Australian vanilla production is currently limited to a few plantations 
in Queensland. A small scale vanilla production unit has recently been 
established in New South Wales; and there is no commercial vanilla 
plantation in the Northern Territory (Mazhar, 2022). A Strengths, 
Weaknesses, Opportunities, and Threats (SWOT) analysis of the 
Australian vanilla industry is depicted in Table 1.

An economic analysis of vanilla production in Australia found 
that the most critical and time-consuming step in vanilla production 
is pollination, with a labor cost of around AUD 60 per hour, validating 
vanilla’s reputation for high labor costs in Australia. The same analysis 
found plantations need to be established at a scale big enough to 
be commercially feasible when utilizing new technology such as the 
Vanilla Dome for growing vanilla vines. The minimum threshold 
adequate for sustainable return was found to be around 1,000 vanilla 
vines per business. Large-scale production will add value to business 
sustainability in terms of farm profitability and return on investment. 
One critical issue affecting the viability of the vanilla industry is low 
genetic diversity. This has resulted from the widespread reliance on 
the successors of a small number of foundational clones in commercial 
implementation (Chambers et al., 2021).

3. Growth opportunities for the 
Australian vanilla industry

Individual and group consultations with a range of stakeholders 
in the Australian vanilla industry were conducted to determine an 
industry-wide perspective on growth opportunities for the Australian 
vanilla industry. The industry ranked capacity building as the highest 
priority across all facets of supply chain management, followed by 
harvest and postharvest protocols, the development of standards for 
production procedures, and the selection of better clones. Priorities 
are explained and discussed in detail in the following sections:
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3.1. Priority 1: capacity building

Australian vanilla industry needs to focus on long-term growth, 
robust involvement with all domestic and international stakeholders, 
and sustainable development. Support in all areas, including 
economic, social, and governance data collection, technology, 
extension, and consulting, is required if Australian vanilla is to 
be recognized as a premium quality brand internationally.

An institutional intermediary, such as an industry association, can 
provide these support functions and lead industry development. It can 
work as an avenue for increasing the innovativeness and sustainable 
development of the vanilla industry in Australia. By facilitating 
collaboration, communication, and execution, such an intermediary 
can aid in the growth of the vanilla industry (Goswami et al., 2017). For 
example, by providing training opportunities, access to grants, research 
and development support, and conducting a workshop where it is 
needed and possible, they would be able to make a considerable impact.

Additionally, they can aid in establishing connections among 
supply chain stakeholders (Yaoa et al., 2022). With the development 
of vanilla industry, supply chain coordination, whether horizontal 
coordination among farmers or vertical coordination in contracts 
between farmers and buyers, can lead to more transparency and 
efficiency in food supply chains (Watteyn et al., 2022). New growers 
can benefit from paid consulting that can be  offered by more 
experienced growers. The involvement of smallholder farmers in the 
supply chains of vanilla as a highly priced product has the potential to 
lead to rural income mobility (Watteyn et al., 2022). Playing a central 
role in efficiently implementing RD&E activities, this intermediary 
body should keep reviewing and updating the industry’s short-, 
medium-, and long-term development needs.

First Nations communities in tropical Australia may find vanilla 
farming a healthy income generation activity, aligned with their 
interests of forest farming, to maintain carbon sequestration in plant 
biomass and soil and claim carbon credit through avoiding 
deforestation (Soazafy et al., 2021).

In addition to the advantages of active engagement of different 
stakeholders, Australian producers can profit from the Australian 
“clean green image” worldview and can distinguish their products as 
genuine, distinct, and potent (Wilkinson et  al., 2021). A high-
integrity supply chain, which is traceable and transparent, will set 
Australian vanilla apart in export markets and place it in the premium 
category of the market for food, drink, and pharmaceutical items 
with health and well-being features.

3.2. Priority 2: harvest and postharvest 
protocols

In Australia, the market for vanilla is huge, and the supply is 
largely underdeveloped due to the limited tropical area, high labor 
cost, and difficulties involved in producing the green beans and 
subsequently processing them into marketable cured vanilla beans.

Dry matter is highly correlated with glucovanillin (its hydrolysis 
creates vanillin) content, and the best time to harvest is when dry 
matter accumulation in the middle of beans slows. Near-infrared 
spectrometry as a non-invasive method has been shown to have the 
capability for in-field monitoring of maturity (Van Dyka et al., 2014). 
Other parameters such as weeks after pollination should be taken into 
account to develop a more precise indicator.

Curing is the first step after harvest and its procedure varies in 
the various production regions and is not fully understood. The secret 
to high-quality, premium vanilla beans is to cure the beans at a high 
temperature, which is akin to fermentation. A study found that in 
order to create cured beans with a great look and appealing aroma, a 
light hot water blanching procedure, followed by sweating at 35–45°C 
and rapid drying, is necessary (Van Dyk et al., 2010).

Although it is not proven scientifically; anecdotally, the presence of 
a crust of tiny white crystals on cured vanilla beans is an indicator of high 
vanillin content (Weiss, 2002). Vanillin’s biosynthesis has been studied 
from biotechnological perspectives in several studies (Ma et al., 2022; Liu 

FIGURE 1

(A) The red dots indicate existing plantations in Australia, while the green area approximately shows the potential production areas in Australia. 
(B) Vanilla plants in Australia (photo credit: AgriFutures Australia).

https://doi.org/10.3389/fsufs.2023.1240410
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Taghadomi-Saberi et al. 10.3389/fsufs.2023.1240410

Frontiers in Sustainable Food Systems 04 frontiersin.org

et al., 2023), but scientific evidence on improving its quality, guaranteed 
reproducibility, and increased effectiveness of the curing process are 
limited (Korthou and Verpoorte, 2007). It is necessary to conduct 
additional research on the biochemistry of the formation of vanillin and 
other distinctive flavor molecules in plants. In addition to vanillin, visual 
qualities, including size, flexibility, and an unblemished appearance, are 
said to be closely related to the aroma/flavor quality (Sisifa et al., 2019).

In postharvest management of cured vanilla beans, the high 
standards of handling and holding the beans, as set during production 
and curing, are maintained. Moisture content, temperature, humidity, 
gas composition, and packing type are the primary determinants of 
bean quality in storage. These conditions would determine the effect 
of microorganisms on quality (Havkin-Frenkel and Frenkél, 2006). 
Pathogenic studies on vanilla beans have reinforced the importance 
of vanilla bean blanching as an important quality control measure. 
Researchers recognized the sweating, drying, and conditioning of 
green vanilla beans as the next three crucial control points (Mageme 
Kulwa, 2020).

The results of a recent meta-analysis (Arte and Larimo, 2022) 
showed that performance in the postharvest processing of products is 

higher when there is a diversity of related products. Higher 
performance of the processing unit is also expected for companies with 
higher research and development and advertising tendency. Therefore, 
it is worth developing value-added products, identifying new markets, 
and supporting domestic and international marketing campaigns to 
promote Australian-grown vanilla for its quality and provenance.

All in all, to satisfy domestic and international demand and offer 
desirable value-add, the post-harvest supply chain needs to be examined 
and developed to maintain premium quality. To achieve this, specific 
training on production, postharvest and product diversification is 
necessary for the vanilla sector to transit to the next phase of industry 
establishment. Intelligent agriculture is a promising approach to 
providing consistent quality, quantity, and cost for vanilla beans. For 
example, a computer-assisted curing procedure can be used to control 
interior environmental conditions such as temperature and humidity to 
enhance the flavor and aroma of any given batch of vanilla beans.

There is a need to re-evaluate current concepts and practices, 
particularly in the curing and post-curing handling of vanilla beans, 
which is brought on by the need for high and consistent quality of 
cured beans in the Australian and international market.

TABLE 1 SWOT for the Australian vanilla industry adapted from Mazhar and Taghadomi-Saberi (2022).

Strengths Weaknesses

 • Vast areas in Australia with perfect climatic condition for cultivation

 • Existing tropical farming systems can be adapted

 • No known vanilla viral diseases or pests in the region

 • Technological resources have the capacity to adapt to processing methods

 • Good existing information

 • Clean, green and sustainable image of Australian agriculture to attract premium market

 • Passionate producers

 • Growing global demand for natural vanilla

 • Large domestic market

 • Naturally suitable environment for organic cultivation due to low threat of pest

 • Innovative technological dome developed with up to 20 times higher yield.

 • High labour costs in Australia for pollination and curing 

compared to other producer countries

 • Skill shortage for pollination and curing

 • Long periods of juvenility, fruit maturation and curing

 • hard maintenance of creeper for very high length (up to 20 m)

 • Short flowering time

 • No industry standard or certification

 • Low industry profile and statistics

 • Lack of an industry body and associated media

 • Lack of local vanilla infrastructure (i.e., curing and processing 

facilities)

 • Lack of information on the safe and effective curing practices to 

encourage high quality Australian products.

Opportunities Threats

 • Collaboration with research institutes and universities to establish R&D projects

 • Grounds for tissue culture to introduce high value traits and deriving disease-free plantlets

 • High speed of propagation by tissue culture

 • Grounds for transferring research findings to industry

 • Grounds for innovation and mechanisation in curing and processing

 • Promoting vanilla genetics and pollination capability

 • Provenance and traceability

 • Daring Australian farmers

 • Better communication of research and industry information

 • Extension capability – structure for educating farmers to efficiently grow vanilla (e.g., field days)

 • Identifying and overcoming barriers to developing industry and diversification opportunities

 • Liaising more international connections for research and industry leaders

 • Diversifying the economic activities of farmers by intercropping

 • Development of Aboriginal and Torres Strait Islander farming with government support for 

educational, economic and environmental benefits

 • Australian vanilla industry association to drive implementation of the Strategic framework and 

lead the industry development

 • Representing the profitability of vanilla enterprise

 • Good return by adopting a tailored production system

 • New market opportunities post-COVID-19

 • Higher demand volume compared to global production volume.

 • Root and stem rot (Fusarium oxysporum)

 • Postharvest diseases during curing and storage

 • Risk of mite infestation

 • High risk crop management and unstable supply

 • Lack of knowledge on global supply and price fluctuation

 • Developing Pacific region investment in production.
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3.3. Priority 3: production procedures

The major agronomic problems need to be addressed to create a 
profitable and sustainable Australian vanilla industry. For example, 
standardized agronomic procedures in response to local seasonal 
variables should be developed to guarantee a continuously high yield. 
The agronomic challenges are likely to be  eased through the 
accessibility of technology resources for growing and processing 
vanilla in Australia. The issue of vanilla’s labor-intensive pollination, 
for example, has been suggested to be tackled by some technology 
solutions, such as a vision feedback robotic docking crane system 
(Shaneyfelt et al., 2013).

Vanilla production is severely hampered by the incidence of 
various diseases (Talubnak and Soytong, 2010). High humidity and 
temperatures, which are ideal for growing vanilla, also favor the 
growth of pathogens, primarily fungi (Havkin-Frenkel and Belanger, 
2018). Therefore, continuous and frequent monitoring and control of 
pests of concern and integrated pest management is crucial to 
scrutinize present pests and illnesses and potential exotic ones, as well 
as their biology, ecology, management, and mitigation strategies. The 
creation of a database of such information would clarify the RD&E 
gaps in this area.

The results of all research into agronomic aspects can be compiled 
into a manual of best management practices and disseminated to 
existing and new vanilla farmers for the secure, long-term 
conservation of accessions, guidelines, and standard procedures. This 
document can incorporate a cost-and-benefit analysis of vanilla 
production under various farming systems to provide potential 
investors with reliable and transparent information.

3.4. Priority 4: selection of better clonal 
material

The selection of better and uniform clonal material was ranked 
as the fourth priority by stakeholders in the Australian 
vanilla industry.

It is necessary to find varieties that are appropriate for Australian 
conditions and are desirable in domestic and foreign markets. For 
example, self-pollination, disease resistance, larger fruit, decreased 
fruit photosensitivity, and an improved fragrance profile are among 
the traits that can be investigated through hybridization and breeding 
(Divakaran et al., 2006). Growers require varieties that enable them to 
handle expensive labor, a changeable and unpredictable climate, and 
various farming methods. Additionally, high-yielding, premium-
quality beans must be produced by these varieties. Biotechnological 
techniques have the capacity to make modifications in vanilla flavor 
production. Some attempts have been made to produce high-quality 
vanilla flavor products. For example, the bioconversion of cheap 
substrates using plant or microbial cells as biocatalysts has been 
studied to develop flavors of high value (Ramachandra Rao and 
Ravishankar, 2000).

4. Conclusion

Australia can benefit from natural tropical agro-climatic zones 
for producing high quality vanilla extract to meet the growing needs 

of domestic and international markets. Implementation of effective 
strategies and an enabling environment, guided by industry-led 
RD&E and government support, can fast-track the achievement of a 
highly profitable, economically viable, and sustainable Australian 
vanilla industry. Capacity building efforts require specific attention 
to transfer the existing findings to growers and coordinate supply 
chains for a more transparent and efficient industry. Increased 
engagement among stakeholders including growers, processors, 
researchers and user companies will facilitate local access to key 
information in vanilla production. Innovation and technology have 
potential for improvement in the production through to postharvest 
procedures of Australian vanilla, specifically the processing and 
pollination bottlenecks. Once the vanilla industry is well established 
in Australia, genomic improvement research is expected to continue 
to further advance the production of premium-quality vanilla lines. 
Policy makers could use the findings of this paper to drive and guide 
the sustainable development of Australian vanilla industry. For 
instance, policymakers might explore suitable funding frameworks, 
particularly in domains necessitating research and 
developmental endeavors.
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